A e 3nato nuuezo boree npeKpacozo, uem Haua 3emas.
K, JlaycmoecKuit

I don’t Rnow anything so beautiful as our Earth.
K, Paustovski
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I[MPEAVCIIOBUE

JlaHHOE M3JaHKEe MPEACTABIACT CO00H COOPHUK HAyYHBIX
TPYZOB  Yy4acTHHKOB 9-if  MexayHaponHoii  koH(pepeHIHnH
«Okpyxaromiasi cpeia ¥ yCTOWYMBOE pa3BUTHE MOHIOIBCKOTO
IJJATO W COIPENEIbHBIX TEppUTOpUiD». HCTOpus CTaHOBIEHMS
KoH(pepeHiuu Oeper orcyer ¢ 2004 1., KOraa akKageMHUK
. Hopxroros, nupektop MHCcTUTyTa Teorpadun AkageMUu HAayK
MoHronuu, BBICTYNHJI € HWHULMATUBOM IIPOBENEHUS JaHHOU
KoH(pepeHIuu, KoTopast BriepBbie cocrosack B 2005 r. B T. YnaH-
Barop (Mownromus).

[lo mepBoHauanBHOMY 3aMBICITy, KOH(EpEHIHS B TEUCHUE
TpeX JeT AOKHAa Obuta Obl MPOMTH B KPYMHBIX TOPOAAX TPeX
ctpan — Ynan-barope (Monromus), Xyx-XoTo (IpOBHHIUA
Buyrpennsis  Monronus, Kwurait), VYman-Yo (PecmyOnuka
Bypsitus, Poccus). K coxanenuto, 3To He ObUIO peain30BaHO B
nonHoW Mepe. OpHAKO, CEroAHsA, HAII TOpoJ HMeeT YecTb

4 / < TPOBOAWTH, CTABUIYIO TPAIWIMOHHOM, 9-t0 MexayHaponHyio
b / HAay4yHYI)  KOH(EPEHIMIO,  OOBCHAUHAIOUIYI0O  YYCHBIX U
» £ CIEIUAINCTOB M3 pas3HbIX cTpaH: Monronuu, Kwutas, Poccun,

I'epmanum, Snonun, Maann u Kazaxcrana.

MOHIOIbCKOE IIJIATO MPEACTABIIACT COOOW KpYIMHBIA CyOpernoH lleHTpanbHOW A3WH, TEPPUTOPHIO
KOMIIAKTHOTO TIPO’KUBAHMS KOUEBBIX STHOCOB, K KOTOPOMY OTHOCATCSI MOHTOJIBI U OYpPSATHI, IIPOXKHBAIOIINE B
npouHimK Kutas — Baytpennsss Monronus, o Bceit reppuropun Monronuu u yacta Poccun (PecmyOnmka
Bypsitust). Ha atoit Tepputopun, oTHOcsmIekcs Kk Oacceiiny p. Cenenru u 03. baiikan, npokuBaer HaceleHne
YHCIEHHOCTBIO OKOJIO 3 MJIH. Yell.

Ucropuuecku FOxnas Cubups, Kazaxcran, Monronus u ceepubiit Kuraii JILH. ['ymuneB o0benunseT
B Bemmkyro cremb, rie Ha MPOTSHKEHUHM MHOTHUX BEKOB (DOPMHPOBAINCH OCHOBHBIC a3WATCKHE 3THOCHI
(T'ymuneB, 1989). Ilo MHeHHIO BEIyIIMX apXeojoroB M 3THOrpadoB, OTCIO/a MO bepeHruiickomy MocTy
yuu npenku uuaeiines Ceseproit Amepuku. Ha Geperax Baiikana Haxoqurtcst mpapoluHa XyHHY — IPEIKOB
MHOTHX €BpPOIMEWCKUX HApOAOB, MUTPHPOBABIINX Ha 3amajl. [lo reHeTHYecKM MpHU3HAKAM 37IeCh UIIYyT CBOU
HMCTOPHYECKHUE KOPHH SIOHII M Kopeiipl. B Benukoi crenu chopMmupoBaiack M pacnanach OrpoMHast
umnepusi UWHTHC-XaHa, TepBasi CO3JaBIlas BCE OCHOBHBIC aTPUOYTHI COBPEMEHHOI'O TOCYAapCTBEHHOTO
yCTpOICTBa M OKa3aBlllas OrPOMHOE BIIMSHUE Ha (POPMHUpPOBAHUE SI3bIKA, KYJIBTYPHI, OOBIYAEB W TPaJUIINI
HaponoB EBpa3suu. borarelimas matepuanbHas U AyXOBHas KyJbTypa, OZHOW M3 JPEBHEHIIMX BOCTOYHBIX
LMBUJIM3AIMA MOHTOJICKOTO 3THOCA M BUTAIOIIMA HaJl 3TOM 3€MJIE «Opeoy» JIEreHJAapHON JMYHOCTH
Uunrucxana, npuszHanHoro no wHunuatuBe FOHECKO B 90-x rr. XX B. «4eTOBEKOM THICAYENIETUNY,
BBI3BIBAIOT BITOJTHE ONPaBJAHHBIN HHTEPEC CO CTOPOHBI MUPOBOT'O COOOIIECTRA.

Ha srToli TeppuTOpHH IO3KE MPOJICTIM TOPrOBbIC MapHIPyThl Oojiee W3BeCTHhIC Kak YalHbId u
[lenkoBbli myTh. M cerogHs 31€ch CO3a0TCS CaMble KOPOTKUE TPAHCIIOPTHBIE MATHCTPAIIH, COSANHSIONINE
Bocrok m 3amaj, BbIXOJ Ha PBHIHKH THXOOKEAHCKOTO pEruoHa. B ycioBusix rino0anmu3alid BO3HUKAIOT
COBEpIICHHO WHBIE (OPMBI B3aMMOBBITOIHOTO SKOHOMHYECKOTO COTPYAHWYECTBA W KOHKypeHUuu. Ilo
0alikaJTbCKOMY MEpHIIHaHy, BJIOJIb KOTOPOTO MPOXHBAIOT MHOTHE KOpEHHbIE 3THOCHI CHUOMpPH, MPOXOAUT
CEeroJiHs KOHTAaKTHas 30Ha 3amnaaa u BocToka, XpucTHaHCTBA ¢ Oyaauiickon A3uei.

VYHHUKaIBHOCTh TEPPUTOPUN C TOUYKH 3PEHHS OMOJIIOTHYECKOr0 Pa3HOoOOpas3us, a TakKe pazHooOpasus
MPHUPOAHBIX KOMILJICKCOB: OT IMYCTBIHHBIX B ['00M 110 TaeKHO-MEP3NOTHBIX JaHIA(TOB, HATMYHE TPECHOTO
03. baiikan — Yuactka MupoBoro npuponnoro nHacinenus FOHECKO mnpenmomaraer mouck myTtelt ee
COXpAaHEHMUS.

OOBEeKT uCCleNoBaHMs 3aHUMAET BBITOJAHOEC HSKOHOMHKO-TEOrpa)uieckoe W TEOMOIUTHYECKOEe
MIOJIOKEHNE TEPPUTOPUU U OTKPHIBAET HIMPOKHE BO3MOXKHOCTHU JJISI CO3JaHUS TPAHCIIOPTHO-IOTHCTHYECKUX
LEHTPOB, TIOCKOJIBKY STOT PETHOH — CBOCOOPa3HbIE «BOCTOYHBIC BOPOTa» sl eBporeickol yactu Poccun u
ctpan EC, B cTpanbl A3uaTcko-THXOOKEaHCKOTO pPEeTrHOHa M BBHICTYNAET B KAa4YECTBE CBS3YIOIIErO 3BEHA
MEX]Ty KPYITHBIMH 9KOHOMUYECKH Pa3BUTHIMH PErHMOHAMHU.
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Hazpena HeoOXOIMMOCTh pACIIUPEHHST M HMHTETPAllUM 3KOHOMHYECKHX, KYyJIbTYPHBIX W HHBIX
OTHOIICHUH B COOTBETCTBHH C HOBBIMH TI'€OMONIMTHUYECKUMH MPUOPUTETaMH. [ OCyIapCTBEHHBIE PYOXKH U3
¢dakropa Oapbepa MNpeBpallalOTCS B KOHTAKTHBIE 30HBI, e (HOPMHUPYIOTCS HOBBIC IOJUTHYECKHE H
9KOHOMHYECKHE CTPYKTYphI, 1Moao0HbIie EBpomnetickomy coobriectBy, ATOC, Illanxalickoii opraHu3aiyuu
COTpYAHHMYECTBA M JAPYrUM. B OCHOBe Takmx MEXKIYHApPOAHBIX OpraHU3alWil JexaT, NMPEKIEe BCEro,
TEpPUTOpPHAIILHBIE SKOHOMHUKO-Teorpaduieckiue GpakTopsl, KOrJa B SIUHON CUCTEME YBSI3aHBI PUPOJIHBIC,
MOJUTUYECKUE, COITUALHBIC H UCTOPUIECKIE 0COOCHHOCTH TEX MIIM WHBIX TOCYIapCTB.

Oco00 akTyaJbHBI HUCCICNOBAHUS XO3AWCTBEHHOW NEATEIBHOCTH HA TEPPUTOPUSIX TPAHCTPAHUYHBIX
pEeUYHBIX 0acceliHOB, TJe CTAJKHUBAIOTCS MHTEPECHl TOCYJapCTB, YaCTO HE MMEIOIINX OOIIMX TPaHHMIl, TeM He
MeHee, 3aBUCHUMBIX OTHOCHUTENBHO MON0KEHNS Ha TJIAaBHOM BOJTHOW apTEepHH.

I'eorpaduyeckuii moaxon K M3y4EHHIO PA3IMYHBIX HCTOPUYECCKUX, MOMUTHYECKUX, COIMAIBHBIX H
9KOHOMHYECKHX TPOLIECCOB U SBJICHUI IMO3BOJSET IMO-WHOMY CHCTEMHO B3IJIIHYTh Ha TPaJWI[MOHHBIC
MPEeICTaBICHUS OOLIECTBOBEOB M MOJUTHKOB, MPEIUIOKUATh UM JJISI TUCKYCCHH HOBBIE TEMBI H OOBEKTHI C
Y4ETOM IPUPOAHON COCTABIISIIOLIEH COLMAIBHBIX IPOLECCOB.

B naHHOM KOHTEKCTE 3aKOHOMEPHO BO3HHKAET HEOOXOJIMMOCTh HCCICNOBAHUS TPUPOAHOW U
COIMANTbHO-9KOHOMHYECKON CHENU(PHUKH Pa3BUTHUS MOHTOIBCKOTO IIATO U CONMPENCIBHBIX TEPPHTOPHIA.
Koopaunanua naydHbpIx uccienoBaHuil B pernoHe LleHTpanbHON A3WM, 3HAUMUTENBHYIO YacThb KOTOPOTO
3aHUMaeT MOHTONIbCKOE IUIAaTO, SIBJIAETCS BaKHEMIIUM HANpaBICHHWEM HCCIEIOBAaHUN W COTPYAHHYECTBA
POCCHICKUX W 3apyOEXKHBIX YUEHBIX, 4TO OyJeT CIIocoOCTBOBATH MOBBIIICHHIO PE3yIbTATUBHOCTH HAYYHBIX
MIPOEKTOB.

TemaTudeckuii OXBaT cTaTed COOpPHHKa JOCTATOYHO IIUPOK W TIOCBAIIEH MHOTHM acleKTaM
COBpEeMEHHOI reorpaduueckoii Hayku. OcCBeIaloTcsi MPOOJIEMbI OKpY)Kalolleld Cpeibl W YCTOHYUBOIO
pa3BuTHS MOHTOJBCKOTO TUIATO M COMPENETbHBIX TEPPUTOPUN, CBA3aHHBIE C TpaHC(hOpPMaIMed TPUPOTHBIX
maHamadToB W HEPaMOHAIBHBIM IPUPOJIONOIB30BAHUEM B COBPEMEHHBIX YCIOBUSAX COLMAIBHO-
HSKOHOMHYECKOTO Pa3BUTHS O0IIECTBA.

CeromHsi Mbl HMEEM YHHKAIBHYIO BO3MOXXHOCTh OOMEHa MHEHUSMH M OIBITOM IO BOIpOCaM
MIPOBOIMMBIX MCCIIEZIOBAaHUMN, YCTAHOBIIECHH HAYYHBIX U JPYKECKUX KOHTAKTOB, ONPEEIeHNs HallpaBIeHUI
OyIyIINX COBMECTHBIX HAyYHBIX UCCICAOBAHUH C KOJUIETaMH U3 JPYT'HX CTPaH.

XKenmaem Bam ycmexoB B pabore 9-it MexnyHapomHoit koHdepeHunn «Oxpyxaromasi cpega H
yCTOIYMBOE pa3BUTHE MOHTONBCKOTO IIJIATO U CONPEAETbHBIX TEPPUTOPHIDY, B HAYUHO-UCCIIE0BATENbCKON
JeSITeIbHOCTH, KPEKOT0 3/10pOBbs, CUACThs 1 Mupa Bamemy gomy!

C yBaxxeHueM,

MpeacenaTeNnb KoH(pepeHInH,

Unen Cosera @enepannu denepansroro Codpanust PO,
3acmyKeHHBIN aeaTenb Hayku Poccuiickoit @enepanumy,
yIeH-KoppecnonaeHT Poccuiickoit Akanemun Hayk
TynoxonoB ApHonsa Kuprmnosuy



PREFACE

The present publication is a collection of scientific
papers of the participants of the 9th International
Conference "Environment and sustainable development in
Mongolian Plateau and surrounding regions". History of the
conference formation takes a countdown to 2004, when the
Academician D. Dorzhgotov, Director of the Institute of
Geography of the Academy of Sciences of Mongolia, took
the initiative of holding this conference, which was first
held in 2005 in Ulan Bator (Mongolia).

According to the original plan, the conference would
have to go in three years in the big cities of the three
countries - Ulan Bator (Mongolia), Hohhot (Inner Mongolia
Province, China), Ulan-Ude (Republic of Buryatia, Russia).
However, today our city has the honor to hold the 9th
International scientific conference, which has become

. traditional and brings together scientists and experts from
: : different countries: Mongolia, China, Russia, Germany,
» / Japan, India and Kazakhstan.

Mongolian Plateau is a large sub-region of Central Asia, the territory of compact residence of
the nomadic ethnic group which includes the Mongols and Buryats living in the provinces of China -
Inner Mongolia, the entire territory of Mongolia and part of Russia (Buryatia). In this area, related to
the basin of the Selenga River and the Baikal Lake, resides the population, the number of which is
about 3 million people.

Historically L.N. Gumilev combines southern Siberia, Kazakhstan, Mongolia and northern
China in the Great Steppe, where for many centuries formed the major Asian ethnic groups (Gumilev,
1989). According to the leading archacologists and anthropologists, the ancestors of North American
Indians left from here on the Berengiysky Bridge. On the shores of the Baikal Lake is the ancestral
home of the Huns - the ancestors of many European peoples who migrated to the West. On genetic
grounds is looking for its historical roots the Japanese and Koreans. In the Great Steppe formed and
broke up a huge empire of Chingis Khan, the first created all the basic attributes of a modern state
system and exerted a great influence on the formation of language, culture, customs and traditions of
the peoples of Eurasia. The rich material and spiritual culture, one of the oldest civilizations of the
Eastern Mongolian ethnic group and lingers over this land "halo" of the legendary Chingis Khan's
personality recognized by UNESCO in the 90 years of the XX century "a man of the millennium", are
causing a justifiable interest in the global community.

In this area trade routes better known as Tea and Silk Road were laid later. And today, here are
the shortest transport routes connecting East and West, exit to markets of the Pacific region. With
globalization there are very different forms of mutually beneficial economic cooperation and
competition. By Baikal meridian along which many indigenous ethnic groups of Siberia live, is being
held contact zone of the West and East, Christianity with Buddhism Asia.

The uniqueness of the territory from the point of view of biological diversity and the diversity
of natural systems: from the desert in the Gobi to the taiga and permafrost landscapes, the availability
of freshwater Lake Baikal - a World Heritage Site by UNESCO involves finding ways to preserve it.

The object of study has favorable economic and geographical, geopolitical location of the
territory and opens opportunity to create a transport and logistics centers, as this region - a kind of
"eastern gateway" for the European part of Russia and the EU countries to the countries of the Asia-
Pacific region and acts as a link between the major economically developed regions.

There is an urgent need to expand and integrate the economic, cultural and other relations in
accordance with the new geopolitical priorities. The state borders of the barrier factors are
transformed into the contact zone, where formed new political and economic structures, such as the
European Community, APEC, Shanghai Cooperation Organization and others. The basis of such

"
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international organizations are primarily territorial economic and geographic factors, when in a single
system linked natural, political, social and historical features of different states.

Particularly relevant researches of economic activity in areas of transboundary river basins,
where the interests of states, often do not have common borders, however, dependent on the situation
in the main waterway.

The geographical approach to the study of various historical, political, social and economic
processes and phenomena allow another systematic look at the traditional notions of social scientists
and policy makers, to offer them new topics and objects for discussion, taking into account the natural
component of social processes.

In this context, naturally there is a need for study of the natural and socio-economic specificity
of development of the Mongolian Plateau and surrounding regions. Coordination of scientific
researches in the region of Central Asia, a large part of which is Mongolian Plateau, is the most
important area of research and collaboration between Russian and foreign scientists that will enhance
the effectiveness of research projects.

The scope of the articles in this collection is quite broad and is dedicated to many aspects of
modern geographical science. It highlights the problem of the environment and sustainable
development of the Mongolian Plateau and surrounding regions associated with the transformation of
natural landscapes and irrational nature management in the present conditions of social and economic
development of society.

Today we have a unique opportunity to exchange views and experiences on the ongoing
research to establish the scientific and friendly contacts, identify areas for future joint research with
colleagues from other countries.

We wish you success in the work of the 9™ International Conference "Environment and
sustainable development in Mongolian Plateau and surrounding regions", in research activities, good
health, happiness and peace to your home!

Sincerely,

Conference Chair,

Member of the Federation Council of the Federal Assembly
of the Russian Federation,

Honored Scientist of the Russian Federation,

Corresponding -member of the Russian Academy of Sciences
Tulokhonov Arnold K.



®M3UKO-TEOTPA®UYECKUE Y TEODKOJOT MUYECKUE
UCCJIEJIOBAHUS

PHYSICAL-GEOGRAPHIC AND GEOECOLOGICAL RESEARCH

BBIIEJIEHUE BOJOCBOPHBIX ILIOIIAIEN O3EPA XSIPTAC U PEKY 3ABXAH
C UCITOJIB30BAHUEM CITY THUKOBBIX W30BPAKEHUI
©Anrancyx Ounp (altansukh22@yahoo.com), MynxaaBaa Mynxskapran (mmg_1989@yahoo.com)
Momneonvckuil 2ocyoapemeennsiil ynusepcumem, 2. Yinan-bBamop, Mownzonus

KHYARGAS LAKE-ZAVKHAN RIVER CATCHMENT AREA DELINEATION
USING SATELLITE IMAGE
©Altansukh Ochir (altansukh22@yahoo.com), Munkhdavaa Munkhjargal (mmg_1989@yahoo.com)
National University of Mongolia, Ulaanbaatar, Mongolia

Abstract: The purpose of this research is to accurately definebasic parameters of the Khyargas Lake - Zavkhan River
catchment area using satellite images. The researchmethod and methodology were applied in this study include two
datasetsi) SRTMat a horizontal spatial resolution of 90 meters, and ii) ASTERat a horizontal spatial resolution of 30
meters, using two different models of ArcHydro and ILWIS. The main methodof models that were used for this
research are the Deterministic-8, the steepest slope, the spread, the seek computations, and the trace analysis. The
models’ results are slightly different from each other and in order to evaluate the validity, resultsfromthe same DEM
(SRTM90) have been compared. Upon validation, the difference of the catchment area is 961.7 km?, which equals to
0.97 % of the maximum value. Final results of main 16 parameters of the catchment came from both models of
ArcHydro-ASTER and ILWIS-SRTM that depend on the quality of data and fitness of reality.

Key words: DEM, SRTM, ASTER, ArcHydro, ILWIS, catchment, modeling, Khyargas Lake - Zavkhan River

Introduction:

Implementation of the Integrated Water Resource Management (IWRM) in the catchment level, the
boundaryof the catchment area is a very basic parameter for the further plan to be implemented, including:
natural, social, and economic activities. Therefore, the initial and most important step is to accurately define the
river catchment area.The study area of this research is Khyargas Lake-Zavkhan River catchment, which is
second largest river basin of Mongolia.

Fig. 1. River catchment areas of Mongolia

Source: [1]

Previous study:

Previously, several attempts have been done to define Khyargas Lake-Zavkhan River catchment area
by national and international experts. For instance, main sources that researchers cite are 1) “Climate and
surface water resource atlas of Mongolian Republic” published in 1985, 2) “The schema of the water
resources integrated consumption” by Russian scholars in 1986, 3) “National atlas of Mongolian Republic”
pressed in 1990, 4) “Freshwater system of the Great Lakes Basin, Mongolia”, WWF in 2004, 5) “National
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atlas of Mongolia” pressed in 2009, 6) the 332™decision on “River catchment areas of Mongolia” by the
Minister of Nature, Environment and Tourism in 2009, and 7) Mongolian 29 river catchments, WWEF-
Mongoliaprinted in 2010.

Spatial boundary of all these studies has been defined by catchment area of Khyargas Lake-Zavkhan
River, which was delineated from the topographical map of Mongolia, scaled 1:100000 and produced in 1980th,
using the traditional method.A traditional method is catchment area delineation from the topographical map,
drawing lines to connecting elevation points and contour lines. It is not an easy task precisely to define
watershed lines, and related hydrographic and morphometric parameters in plane land areas using topographic
map [2].Inthe previous study, it was recorded that the total catchment area is 120706.9 km’with the total
perimeter of the catchment is 2166.8 km. Moreover, the length of Zavkhan Riverwas estimated 808 km and
classified 6™ order river by Strahlerclassification [3].

Datasets:

The fourth versionof the SRTM-DEM and ASTER-DEMdatasets have been downloaded freely,

mosaiced, and processed (Fig. 2).

Fig. 2. SRTM-90 (left) and ASTER-30 (right)
Source: [4]
The two datasets mentioned abovecan be downloaded from online databases, and these are widely applied for scientific research.

Method and methodology:

This research has been done by two different modeling tools ArcHydro and ILWISusing the aforesaid two
datasets. The main methods of the research are the Deterministic-8, the steepest slope, the spread, the seek
computations and the trace analysis. Seek computation will mainly apply for primary data processing. Briefly,
we illustrate the principle of the seek computation with a simple elevation data, provided in Fig. 3. For each cell
in that data, the steepest downward slope to a neighbor cell is computed, and its direction is stored in a new
raster data. This computation determines the elevation difference between the cell and a neighbor cell, and takes
into account cell distance 1 for neighbor cells in N-S or W-E direction, 2 for cells in NE-SW or NW-SE
direction. Among its eight neighbor cells, it picks the one with the steepest path to it. The directions in data, thus
obtained, are encoded in integer values; we have decoded them for the estimation of flow direction. Cells with a
high accumulated flow count represent areas of concentrated flow, and thus may belong to a stream. Cells with
an accumulated flow count of zero are local topographic highs, and can be used to identify ridges.

156 (144 (138 | 142 |116 98 & . u ‘ ‘ g 0 0 0 0 0 ]

148 (134 [ 112 98 92 | 100 - u - + * » 1] 1 1 % 2 0

138 | 106 88 T4 76 96 — u + » + 0 3 7 2 4 0
" 2 B A .

128 (116 (110 44 62 48 — L ‘ » 1} ] 0 20 0 3

136 | 122 94 42 32 38 W u —-| + * + 1} (1] 0 1 24 (1]

148 (106 68 24 22 24 — e e * p-— 0 2 4 T 33 1

(a) (b) (c)
Fig. 3: Seek computation (a) the original elevation data; (b) the flow direction data computed from it; (c) The mathematical model of
catchment gathered from it
Source: [5]

Using the ILWIS and ArcHydro modeling tools, basic parameters of the Zavkhan River and its
catchment area have been defined and the flowchart of the model is shown in Fig. 4. Based on“DEM based
hydro-processing” and “ArcHydro tools-Tutorial” handbooks; the following flowchart is drawn.Primary data
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of the modeling is the DEM and the outlet location of the drainage, which is then processed in the above-
mentioned 7 and 14 phases, respectively. Several intermediate results such as flow direction, flow
accumulation, drainage network order, catchment boundary and longest flow path are produced while the
models run.
Result:

The following table is shown the results from the study, applied the ArcHydro and ILWIS models, and
previous research.In total, 11 and 16 parameters were defined by ArcHydro andILWIS, respectively. Hereof
three results associated with the basinand residual parameters related with the drainage. Despite of that, there are

slight differences between the results.
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Fig. 4: Methodology of ILWIS (left) and ArcHydro (right) models

Table 1.
Final result and its comparison
No Parameters Previous study ArcHydro model ILWIS model
3 MNET WWEF | HydroShed | SRTM data | ASTER data | SRTM data
1 |Catchment area, km® 120706.9. 108269.0 193130.7, 99040.0 98821.8 97868.6
2 |Catchment perimeter, km 22794 2847.3 4417.1 3201.3 3408.4 2821.6)
3 \Catchment center 95219;29.8; 95221;25.9; 95°43'51.00"]
48°07'54.2 48°08'08.7"]  47°54'00.00"
4 [Total drainage length, km 36267.3
5 |Drainage density, m km”" 370.6
6 |Length of the longest drainage, km 808,0) 875,6 841.8] 901.2
. . 99°04'36.0"  98°59'17.0"  99°04'51.00"
7 |Coordinate of the drainage start 47028570 47°2831.0"  47°28'42.00"
. . 93°17'33,0"  93°20'30.9"  93°20'40.28"
8 |Coordinate of the drainage end 48°52'51.0"  48°5037.5"  48°5231.70"
9 IDrainage center 96°0'13.8"  96°0320.5"|  96°14'00.00"
47°1127.0"  47°10'34.5"  46°55'12.00"
10 |Elevation of the drainage start, m 3304 3168 3313
11 |Elevation of the drainage end, m 1028 1012 1030
12 |Elevation difference, m 2276 2156 2283
13 |Drainage slope 2.59 2.56) 2.53
14 |Sinuosity 3.8
15 [Strahler order 6 7
16 |Shreve order 2168
Total number of parameters 3 2 2 11 11 16
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Difference between the results fromdifferent models (ILWIS, ArcHydro) with the same dataset (SRTM90
m) is 961.7 km?’, which equals to 0.97 % of the maximum value. Moreover, 3.6 kms (0.43 % of maximum)
variance of the longest drainage length has been observed. These can be recognized acceptable errors.The
following figure is shown the representation of the final result.

Khyargas Lake-Zavkhan River catchment

opsa

Legend:

®  Caichment center

A Drainage points

~n River
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| CB caishment boundary 02040 80 120 160

Geographic coordinate: UTM 48N
Projection: Transverse Mercator
Spheroid: WGS 1984

Datum: WGS 1984

Fig. 5: Khyargas Lake-Zavkhan River catchment
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Fig. 6: Theoretical scheme of river catchment boundary

Very clearly, when water fills up the valley, the water will runover the lower elevation.In addition,
watershed boundary has to have continuous characteristics.This is the main principle that is used to define
catchment area and differentiate one from another.

Difference of the catchment boundaries, defined by previous (WWF) and recent study has been shown in
Fig. 7. In total, there are 12 spatial differences which equal to 9447.2 km” have been estimated.
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-—— —
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Fig. 7: Difference of previous and recent studies
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Based on the aforesaid principle, validation of the study has been made. The boundary line of our research
is higher than the previous studies.
Conclusion:

The obtained accuracyof watershed is dependent upon the quality of the digital elevation model. The
ASTER DEM is a more suitable than others in plane land. According to the Google Earth observation, artificial
sinks, drainage lines based on ASTER data has shownfewer errors than the other two drainage lines. Moreover,
it would have support for decision-making on ground and surface water resources, distribution and management.
Further research, which will cover the entire territory of Mongolia, has to be done using same methodology.
Recommendation:

WhendeveloplWRM in Mongolia and define catchments of river basins, the same method and
methodologymust be applied. If different methodologies and datasets are applied on every river catchment
delineation, there will be some overlap of the catchment area and areas which were not included in any river
basins might be generated.
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APPLICATION OF OPTICAL AND RADAR IMAGES
FOR FOREST RESOURCES STUDY IN MONGOLIA
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!Institute of Informatics MAS, Ulaanbaatar, Mongolia
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Abstract: The aim of the study is to analyze the forest resources in Central Mongolia on the basis of spectral and
scattering characteristics of the optical and synthetic aperture radar (SAR) satellite images. To carry out the analysis, we
used multitemporal Landsat images, ERS-2 SAR data, Envisat SAR image and other thematic information as well as
applied different digital image processing techniques. The results indicated that the combined use of optical and
microwave data sets could be successfully used for different forest studies, in particular, for the differentiation between
the fuzzy boundaries of diverse forest and vegetation classes.

Key words: Forest study, Optical, Microwave, Multitemporal image

Introduction

Generally, forests are managed for an evolving constellation of objectives: timber and other
commodities production; environmental stability, ecological balance, maintenance of wildlife habitat; water
quality protection; wilderness and open space preservation; and, in the coming years, as a buffer against
climatic change, and effective management of these resources, requires reliable and timely information about
their status and trends [4, 11]. It has been found that much of the existing forests have been destroyed,
mainly by shifting cultivation, timber preparation, legal and illegal logging, forest fires and increased number
of people involved in agricultural activities [6].

Traditionally, optical RS images have been widely used for forest monitoring and management. Since
the end of the last century, single polarization SAR data sets have been increasingly accessible for the forest
specialists. As the present space science and technology are so advanced, very high resolution multichannel
optical and polarimetric SAR images are available for different forest studies. The combined application of
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optical and radar data sets can provide unique information for different forest studies, because passive sensor
images will represent spectral variations of the top layer of the forest classes, whereas microwave data with
its penetrating capabilities can provide some additional information about forest canopy [3, 6].

The aim of this research is to analyze the forest resources in the Bogdkhan Mountain, which is a nature
reserve with protected status situated in Central Mongolia, on the basis of spectral and scattering
characteristics of the optical and microwave images. Within the framework of the study, it was assumed that
there is an operational geographical information system (GIS) that stores different thematic layers and there
is a need to check the reliability of the forest layer using RS data sets. For the analysis, multitemporal optical
and SAR images as well as some other thematic maps have been used and different RS and GIS techniques
were applied.

Study area and data sources

As a test site Bogdkhan Mountain situated in central part of Mongolia, near the city of Ulaanbaatar has
been selected. The mountain is a protected area and has a territory of 41651ha, of which 55 % is covered by
forest. The mountain has 588 species of high plants, which are related to 256 genuses of 70 families. 135
species such as carex, artemisa, oxytropis that relate to 11 main genuses comprise 22.9 % of all species
distributed on the mountain. Forest is distributed on the altitude range of 1400m (1450m) - 2100m (2150m)
above sea level and consists of 3 sub zones such as mountain plateau, taiga and taiga type. Cedar and larch
dominate in the forest cover but pine, birch, spruce and poplar are also occur [1].

. -, N 2 r - r”
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Middle age larch
Young age larch

I 014 age cedar Noud age pine [l Midate age spruce

Middle age cedar Middle age pine -()Itl age birch
Young age cedar [l 019 age spruce Middle age birch

Fig. 1. Forest taxonomy map of the test area

The optical data sets consisted of Landsat TM image acquired in August 1989, Landsat ETM image of
September 2001, and Landsat TM image of August 2011, while the microwave data sets consisted of ERS-2
C-band VV polarization SAR image of September 1997 and Envisat C-band HH polarization SAR image of
May 2011. In addition, a topographic map of 1984, scale 1:50.000 and a forest taxonomy map of 1997, scale
1:100.000 were available, accordingly. Figure 1 shows a forest map of the test area.

Analyses
1. Analysis of the optical images

In the present study, it is assumed that there is an operational GIS that stores different thematic layers
and there is a need to check the reliability of the forest layer using multitemporal RS data sets. In order to
carry out multitemporal forest analysis, initially, the optical images were thoroughly analyzed in terms of
brightness and geometric distortion. The images were of a good quality. Then, the Landsat images were
successively geometrically corrected to a UTM projection using a topographic map of the study area, scale
1:50.000. The ground control points were selected on clearly delineated sites and in total 12 regularly distributed
points were chosen. For the actual transformation, a second order transformation and nearest neighbour
resampling approach [8] have been applied and the related root mean square errors were 0.61 pixel, 0.68 pixel,
and 0.57 pixel, respectively. Figure 2 shows false colour composite images of the multitemporal Landsat
images.
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Fig. 2. Comparison of multitemporal Landsat images: a) TM image of 1989,
b) ETM image of 2001, ¢c) TM image of 2011

To define the forest changes, multitemporal Landsat images have been classified into forest and non-
forest classes. For this purpose, training signatures had to be formed and some areas of interest representing
the available two classes (ie, forest and non-forest) have been selected. Separability of the training signatures
was firstly checked in feature space and then evaluated using TD distance [9]. The values of TD distance
range from 0 to 2.0 and indicate how well the selected pairs are statistically separate. The values greater than
1.9 indicate that the pairs have good separability. After the investigation, the samples that demonstrated the
greatest separability were chosen to form the final signatures. The final signatures included about 528-895
pixels. As the classification features, the combinations of Landsat bands 3, 4 and 5 were used.

For the actual classification, a maximum likelihood classification (MLC) has been used assuming that
the training samples have the Gaussian distribution. The MLC is the most widely used statistical
classification technique, because a pixel classified by this method has the maximum probability of correct
assignment [10]. To increase the reliability of the classification, to the initially classified images, a fuzzy
convolution with a 3x3 size window was applied. The fuzzy convolution creates a thematic layer by
calculating the total weighted inverse distance of all the classes in a determined window of pixels and
assigning the centre pixel the class with the largest total inverse distance summed over the entire set of fuzzy
classification layers, i.e. classes with a very small distance value will remain unchanged while the classes
with higher distance values might change to a neighboring value if there are a sufficient number of
neighboring pixels with class values and small corresponding distance values [5].

Fig. 3. a) Classified image of 1989, b) Classified image of 2001,
¢) Classified image of 2011

The visual inspection of the fuzzy convolved images indicated that there are some improvements on
the borders of the neighboring classes that significantly influence the separation of the decision boundaries in
multidimensional feature space. The final classified images are shown in figure 3(a—c). Looking at the
classified images, one can observe what kind of changes had occurred in those periods in the forest cover of
the Bogdkhan Mountain.

2. Analysis of the microwave images

In some areas of the forest classes represented on the optical images, the boundary between fuzzy
classes: grass-herb and young forest could not be distinguished due to their similar spectral characteristics.
However, these two classes might be distinguished on the SAR images because they have different structures
that can cause different backscatter return. These two fuzzy classes have the following backscattering
properties [2, 3].
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From forest canopy, at different radar wavelengths, volume scattering derived from multiple-path
reflections from leaves, twigs, branches and trunks can be expected. However, in case of the C-band SAR
data sets only volume scattering from the top layer can be expected, because the wavelength is too short to
penetrate the forest canopy. The backscatter will also be influenced by the local incidence angle as well as
the underlying topography. In total, the forest area will behave as a diffuse reflector due to volume scattering
although some other scattering might also be expected depending upon the height and geometry of the trees.
As a result, the area will have brighter appearance on the radar image.

Grass-herb will behave as a mixture of grass and soil and the backscatter will depend upon the volume
and characteristics of either of them. Plant density, structure, and water content are the main factors
influencing the backscatter coming from the vegetation cover. In C-band frequency, such a class will have
components of both diffuse and specular reflection depending on the plant characteristics and incident angle.
The backscattering of soil will also depend on different surface and system parameters. Specifically, the
backscatter from a soil layer is very much dependent on the moisture content and the higher the water
content the more reflection is expected. However, in this mountain area, the moisture content cannot be high
enough to cause high reflection, and the reflection from the soil will most probably be dominated by specular
reflection. As a result, the backscatter from this class will not be as high as in the case of volume scattering,
thus resulting in lower to middle brightness.

The microwave images have granular appearance due to speckle formed because of the coherent
radiation used for radar systems and the reduction of the speckle is a very important step in further analysis.
The analysis of the radar images must be based on the techniques that remove the speckle effects while
considering the intrinsic texture of the image frame [6]. Initially, the SAR images have been filtered using a
3x3 gammamap filter. In the output images speckle noise was significantly reduced with very low
degradation of the textural information. Figure 4 shows the comparison of the original speckle suppressed
SAR images. As seen from figure 4, despite the radar layover and foreshortening effect, the SAR images
demonstrate more tonal variations between the two fuzzy classes: young forest and natural vegetation, which

were not distinguishable in the optical images.
) b

Fig. 4. Comparison of the SAR images: (a) ERS2 image, (b) Envisat image

Conclusions

The aim of the research was to conduct forest resources study in the Bogdkhan Mountain situated in
Central Mongolia using multitemporal optical and microwave images. For this purpose, multispectral Landsat
images of 1989, 2001 and 2011, and SAR images of 1997 and 2011 as well as topographic and forest taxonomy
maps were used. Overall, the study demonstrated that the integrated use of optical and SAR data sets could be
successfully used for differentiation between the fuzzy boundaries of different forest and vegetation classes as
well as for checking the reliability of thematic (forest) layers in a GIS.
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THE ONGOING RESEARCH FOR WATER CYCLE BALANCE
FOR THE KHARAA RIVER BASIN OF MONGOLIA
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Abstract: Today water shortages occur not only in Mongolia but all around the world and as a result most of the
countries have been active organizing activities to protect water resources and to investigate the efficient use of water.
Our country has been also organizing activities with the strategic purpose of protecting water resources from pollution,
trying to use them more efficiently, as way to supply and provide the population with fresh water which would comply
with the same hygienic requirements as in other countries. It is intensive development of mining which requires an
efficient consumption of water in the first place. Everyone knows that the water shortage in Mongolia is caused by
climate warming and intensive development of mining but there is lack of research identifying its impact on the water
cycle balance. For this reason, scholars are required to determine the condition of the current water cycle and its future
trends. Therefore, fundamental studies of water cycle and balance on the basin have important significance for
establishing a complete information system for the Kharaa catchment, for creating water model and developing
management plan as well as the implementation of these activities.
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GRASS TRANSECT CHANGES IN THE NUMBER OF PLANT SPECIES
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Abstract: Biological diversity is an important part of global change research, one of the modern ecology and
environmental science current hot topics of research. In this paper, the author utillized the species data collected from
Ulaanbaatar, Mongolia Plateau - Xilinhot field transect in the summer of 2012, analyzing the biodiversity and biomass
spatial variation along the transect. The results showed: (1) the number of species throughout the transect transect
fluctuated like "Big open U-shaped."(2)In accordance with the Asteraceae, legumes and forbs classification, found the
number of grass species present in the sample to bring "one-way" variation, which increased gradually from north to
south, while the Asteraceae is the opposite; forbs number of plant species, the number of transects leguminous spatial
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variation of shape and all the changes in the number of species morphologically similar, that is, with north-south
transect high number of species, like a low number of species with central "Big open U-shaped."
Key words: Biodiversity; Sampling; Species; Spatial variation

1. Introduction

Biological diversity (biodiversity) to maintain the global ecological balance and sustainable human
development is important, it is an important part of global change research, is one of modern ecology and
environmental science current hot topic of research!'~"!.Spatiotemporal patterns of species diversity is an
important part of biodiversity research, it addresses changes in the number of species diversity and species
biology degree study at different scales within the temporal pattern of species diversity and its variation.

The author is using the 2012 summer scientific expedition in Mongolia Plateau opportunity
Ulaanbaatar, Mongolia Plateau - Xilinhot field transects conducted comprehensive scientific investigation of
regional land use and land cover, as well as pastoral grassland plant quadrat Livelihood issues carried out a
preliminary study. In this paper, results of comprehensive survey of the field, on the Mongolian Plateau
Ulaanbaatar - Xilinhot transect grassland species of primitive types and spatial variation were summarized
for transect analysis on biodiversity, biomass spatial variation analysis and remote sensing inversion study
provides basic facts.

2. Study Area

Mongolian Plateau to the south Qilian Mountain, Helan Mountain and the Yinshan Mountains is
bounded to the north Tannu Mountain and Kent Hill area, west Altai, East Daxing'anling Mountains is
bounded generalized Mongolian plateau further comprises Yin, the Yellow River to the south of Ordos
Plateau; roughly include all of Mongolia, Inner Mongolia, China all, northern Gansu, Xinjiang, eastern,
southern East Siberia and other regions. As the Mongolian plateau surrounded far from the sea and
surrounded by high, surrounded Zhongshan, thus forming a relatively closed Eurasian continent inland

ecological agent unit, showing the mountain and plateau as the main macroeconomic landscape pattern.
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Fig 1. Schematic study area

3. Total number of species changes

Directly from the measured data on quadrats difficult to find Ulan Bator - Xilinhot transect number of
plant species were studied. However, in various places on the number of plant species in the moving average
(moving average, such as 3:00, 5:00 moving average) and curvilinear regression, it can be clearly found that:
the total number of plant species transect showing the spatial variation in transect north and south ends
higher number of species, the number of species in the sample with the lower middle of the "big open U-
shaped" distribution (Fig 2.).

According to plot the measured data: the emergence of the highest number of plant species plots
located in the central province of Mongolia and China XILINHOT, two plots appear in both the 25 kinds of
plants. The lowest number of plant species appears plots located in Mongolia East Gobi province Sainshand
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and the Gobi Gobi Sumber province provinces and at the junction of sample points, plots, only 11 species
occur.

Plots in different regions for statistical analysis of the number of species found: In the northern
transect Ulaanbaatar, Mongolia and Mongolia Central Province region, with an average of plants per plot
within 21 £ 5 species, its coefficient of variation was 0.18; in inner Mongolia, China southern transect
Xilinhot City area, the average plot within 13 £ 7 plant species, the variation coefficient of 0.11. In the
middle of the transect, the East Gobi province Sainshand in the vicinity, the average plot in the emerging
plant 20 + 4, its variance is 0.14.

These facts indicate that, mainly for the Chinese typical temperate steppe region Xilin Gol League,
Ulaanbaatar City and the Central Province region, the absolute value of its species was significantly higher
than the main show for the temperate desert steppe, temperate desert-like with the central region, while its

variation between samples is also smaller, more stable ecosystem.
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4. Change in the number of different species

All plants will be in accordance with Gramineae, Compositae, Leguminosae and forbs classification,
you can analyze Ulan Bator - Xilinhot transect the distribution of different species status and trends (Fig 3.).

Grasses number of species in the transects little change overall, basically stable, only in the central and
southern transect increased slightly. Overall, the number of Gramineae transect was 4 + 1 species, its
coefficient of variation was 35.8%.
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Fig 3. Transect changes in the number of different species

Compositae species spatial variation in transects showed changes in the number of species and grasses
opposite forms, namely from north to south, their number decreased sharply trend. Overall, the number of
Gramineae transect was 3 * 2 species, its coefficient of variation was 62.8%.
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Legume species transect spatial variation in morphological changes in the number of species with all
the same shape, ie. the number of species present north-south transect high, the low number of species
transect Central "big open U-shaped."

Forbs number of plant species, the number of transects leguminous spatial variation of shape and all
the changes in the number of species morphologically similar, ie the number of species present north-south
transect high, the low number of species transect Central "big open U-shaped".

5. Conclusion

Ulaanbaatar, Mongolian Plateau - Xilinhot transect plant species richness, composition is complex,
high levels of biodiversity, the entire sample of 33 families with a total of 103 kinds of plants, including 29
families in Mongolia identified 87 kinds of plants. Although Mongolia absolute degree of plant species, the
number of species than the Chinese territory of Inner Mongolia absolute number to be high, but the Chinese
territory of Inner Mongolia perennials, the number of species of edible forage species, the percentage of the
total territory of Mongolia to be more appropriate indicators to be high, Description of grassland ecosystems
in China better and more suitable for development of animal husbandry.

(1) the number of species throughout the transect transect south side showing changes in the number
of species is higher, the number of species in the sample with the lower middle of the "big open U-shaped"
distribution of temperature in the main typical steppe region of China Xilin Gol League Mongolia
Ulaanbaatar and the central provincial areas, the species of the absolute value is significantly higher than the
main show for the temperate desert steppe, temperate desert transects the central region, while its variation
between samples is also smaller, ecosystems more stable.

(2) According to the plant in accordance with the Poaceae, Asteraceae, legumes and forbs
classification, found the number of grass species present in the sample to bring "one-way" variation, which
increased gradually from north to south, while the Asteraceae is the opposite; forbs number of plant species,
the number of transects leguminous spatial variation of shape and all the changes in the number of species
morphologically similar, that is, with north-south transect high number of species, like a low number of
species with central "Big open U-shaped."
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SOILS OF MONGOL ALTAI MOUNTAINOUS REGION (CASE OF BUYANT RIVER BASIN)
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Abstract: The Mongol Altai Mountains have highly dissected relief features and a very complex soil cover. It is

possible to distinuish 3 groups of soils by the natural condition and land surface: mountain soils, plain and

intermountain valley soils and hydromorphic soils of the river floodplain riparian zone. While the upper part of the

Buyant basin is dominated by stony cryomorphic soils with a low infiltration rate, the lower part of the valley is

dominated by sandy gravelly moraine sediment with a high infiltration rate. The middle part of the Buyant river basin
20



area is dominated by rocky high mountains with steep slopes and stony soil with low infiltration. The lower part of the
Buyant river basin area is characterized more with sandy and sandy covered soils. The delta part of the Buyant river ha
sandy gravelly Alluvial soils with a low fertility level and high infiltration rate. The Buyant river irrigation field soils
are very poor in terms of the fertility level. For the large irrigation fields, apart from water consumption issue, the soil
fertility problem presents a more serious risk.

Key words: Mongol Altai, Buyant river, soil, soil chemical properties, soil water-physical properties

Introduction

The Buyant river basin is one of important region of western Mongolia where located largest city of
west region - Khovd. Mongolian government plan to establish a 2400 hectare irrigation system in the lower
part of Buyant river. Information about soil recourses of this region closely connected to agriculture
development and water recourses. One this work we aimed to identify morphological, chemical and water-
physical characteristics of main soil types of Buyant river basin and develop a soil map of this basin with 1 :
500 000 scale.

Study area

Study area located in western Mongolia within the Khovd and Bayan-Olgii aimag territory covering
860739 hectare land. Physical geographically this is Mongol Altai mountain from 3000-4000 meter glacier
high mountains in west (highest point is 4013.9 meter a.s.l. Tahilt peak in Khukh serkh mountains) down to
1157.3 meter a.s.] plain area of Khar us lake. Mostly dominated mountainous relief features with steep
slopes, intermountain valleys, gorges and flat plains only downstream of river. High mountains with rock
debris, on the upper north slopes alpine meadow, in the mountain slopes more common dry steppe and lower
flat area parts Gobi desert-steppe landscapes stretching.

Not much soil data of Buyant river catchment area. Most of data’s in lower part of river. Upstream
part or Deluun soum areas only few soil profile data’s available. The Russian soil scientist Andreev is first
soil researcher who was visited Buyant river area in 1930 [1]. He was investigated lower part of the Buyant
river area mostly agriculture soils. In the 1975 Land authority office of Mongolia conducted soil
investigation of Khovd aimag [12]. From 1970-s up to now several Mongolian and Russian soil researches
visited Khovd aimag. This research works mostly concerned along the road from Khovd to the Ulgii city and
Khar us lake area [2, 3, 4, 6].

Soil organic content, % (0-50 cm)

0.0-0.4 11-16 [ 25-36
05-1.0 [ 17-24 |l 27-79

D Buyantir. beslbiduhdaty Soil water holding capacity, % (0-50 cm)

00-90 [ 2¢42-363 [ 434-528
91-241 [l 364-433 | 529-662

Fig. 1. Study area Buyant r. basin. Soil organic content and Water holding capacity
Methods
Soil field investigation was conducted in June 2012. Total 40 soil profiles investigated and 159 soil
samples analyzed. Soil samples were taken from each soil horizons [5]. The soil samples analyzed in the Soil
laboratory of the Institute Geography Mongolian Academy of Sciences. Soil samples air dried and sieved by
2 mm. There are following soil analysis was done: pH, CaCOs;, Electrical conductivity, Organic content,
Mobile Phosphorus (1 %, ammonium carbonate), Mobile Potassium, Nitrate Dissolved ions (CO,’, HCO5',

21



CI, SOy, Ca®", Mg*", Na*, K"), Stone (>10 mm, 10-5mm, 5-2mm), Texture (sand 2-0.05 mm, silt 0.05-0.002
mm, clay 0.002 mm >), Bulk density, Infiltration initial, Saturated hydraulic conductivity, Permanent wilting
point, Water holding capacity and Porosity.
The soil map of Buyant river basin area was developed. Using all of existing soil information’s: Soil field
investigation data of 2012, Topo maps 1 : 500 000, 1 : 100 000 scale, 1 : 1 000 000 scale soil map (1981),
Satellite images: i-cubed 15m eSAT imagery, Landsat 30 meter, 3 arc second DEM SRTM.
Materials
Due of mountainous dissected relief features Buyant river basin area soil cover is very complex.
In the Buyant river basin areas dominated 3 groups of soils by nature condition and land surface:
e Mountain soil
e Plain and intermountain valley soil
e Hydromorphic soils river floodplain and riparian zone.

Lower part Buyant river area vicinity of the Khovd cities distributed Gobi Brown and Light
Kastanozem soils. Upper part of river, Deluun areas distributed Kastanozem soils. Mountainous areas
dominated Stony Kastanozem soils and high mountains Cryomorphic soils. Floodplain part of Buyant rivers
distributed Alluvial meadow gravel, Alluvial derno gravel soils. In the intermountain valley small tributary
river banks more common Meadow stony and Meadow cryomorphic soils.

Stony cryomorphic and Stony meadow soils. In the highest part of mountains below the snow line
down to the 2700-3000 meter a.s.l. in the south facing slopes, 2400-2600 meter a.s.l. in the north facing
slopes distributed group of high mountain soils. Depend of land surface, vegetation coverage distinguished
Stony cryomorphic and Peat stony cryomorphic soils. Usually below shrub moss depressions developed Peat
stony cryomorphic soil. This soils characterized by high organic content ranging 10-30 %, soil reaction is
slightly acid. In the alpine meadow areas formed Stony meadow soils with good developed black colored
humus topsoils.

Stony raw humic and Stony meadow-steppe soils. In the high mountains more dry parts under Kobresia
and Festuca vegetation small mound (pillow like steppe) areas formed Stony raw humic and Stony steppe
soils. Comparing Stony meadow soils this soil has a less organic content and moisture condition. Transit
positions occurred Stony meadow-steppe soil.

Stony Kastanozem. Most dominant mountain soil of Buyant river basin area is Stony Kastanozem soil.
This soils distributed middle and lower part of mountain slopes between 2700 and 2400 meter a.s.l. Middle
and lower part of soil profiles accumulated calcium carbonate. More calcium accumulation soils named as
Stony Kastanozem carbonated. Between 2400 and 2200 meter a.s.l. positions distributed Stony Light
Kastanozem soils. Organic content of Light Kastanozem soils varied 1-2 %, less than Kastanozem.

Kastanozem. In the Deluun area intermountain valleys distributed Kastanozem soils. This soils
characterized by comparatively high water holding capacity ranging 25-35 % VWC. Top soil thickness 20-
40 cm. In the hillocky areas formed Shallow stony Kastanozem soils. Flat depression areas occurred Meadow
Kastanozem soils, with high water holding capacity up to 35 % VWC.

Table 1.

Soil average general chemical properties of the Buyant river subbasins by
constant horizons (0-30 cm, 0-50 cm, 0-100 cm)

. Electrical Conductivity
. 0, 0,
SUBBASIN pHmuz0,(1:2.5) CaCO03, % Organic matter, % (EC2.5). dS/m
0-30 0-50 | 0-100 | 030 0-50 | 0-100 | 030 0-50 | 0-100 | 0-30 0-50 | 0-100

Buyant 7.7 7.7 7.3 1.68 1.69 1.37 2.09 1.64 1.04 0.15 0.14 0.12
Buyant-Hovd 7.3 7.3 7.1 1.37 1.36 1.15 1.71 1.26 0.80 0.09 0.09 0.07
Gantsmod 7.3 7.4 7.3 1.08 1.06 0.92 3.18 2.25 1.36 0.21 0.21 0.16
Chigertei 7.3 7.3 6.8 0.08 0.08 0.08 3.74 2.81 1.62 0.12 0.10 0.06
Deluun 7.6 7.6 7.5 0.93 0.98 0.97 2.34 1.81 1.22 0.32 0.30 0.24
Buyant

basin 7.4 7.4 7.2 1.07 1.08 0.96 2.39 1.78 1.12 0.18 0.17 0.14
average
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Gobi Brown. Lower part of Buyant river basin in plain areas distributed Gobi Brown soils. This soil
characterized by low fertility level, alkaline reaction pH ranging 8.0-8.5, surfacely carbonated. Due of stone
content water holding capacity is not much about 20 % VWC.

Meadow soil. In the upper tributaries of Buyant river, small river bank areas formed high organic
content Meadow soils. High elevation, long continuing freezing conditions, high water content of soil is main
factor of permafrost development of this area. Usually permafrost level about 1-2 meter below surface. Due
of climate warming permafrost active layer is lowering.

Alluvial soil. In the Buyant river floodplain and delta areas distributed Alluvial soils. Soil cover in
floodplains very diverse, varied depends of land surface and sediment contents. Lower part of Buyant river
floodplains soil is very gravelly. Average topsoil thickness varied 20-30 cm and below them usually gravel
material. Therefore this area has low water holding capacity and comparatively high infiltration rate. Only
Alluvial boggy and Alluvial boggy-meadow soils have high water holding capacity.

Buyant river subbasin area

Buyant river basins divided by 5 subasins: Buyant, Buyant-Khovd, Gantsmod, Chigertei, Deluun.
These subbasins differed by specifics of soil properties.

Buyant river subbasin. Lower part of Khovd city area and delta part of Buyant river basin, north part of
Khovd soum area belong to the Buyant river basin area. Mostly dominated plain area. In the delta part Buyant
river areas dominated high infiltration sandy gravelly A/luvial soil, in plain areas dominated Gobi Brown, Light
Kastanozem soil. Comparing other part Buyant river subbasin area soils more alkaline pH 7.7, average
carbonate content is highest 1.69-2.68 %, soil organic content (2,09-1,64%) not much high comparing upper
part of Buyant river basin. General soil salt content is high (EC 0,15-0,14 dS/m) but comparing Deluun and
Ganzmod area lower due of high infiltrated sandy gravel soil. Dominated sandy gravel soil therefore soil
infiltration is higher.

Table 2.
Soil average general water-physical properties of the Buyant river subbasins by
constant horizons (0-30 cm, 0-50 cm, 0-100 cm)
. Saturated hydraulic _ . . .
Dry s911 conductivity, mm/hr Wilting point, mm Water holding capacity, mm
SUBBASIN Infiltration,

mm/hr 0-30 0-50 | 0-100 | 0-30 0-50 0-100 0-30 0-50 0-100
Buyant 216.1 20.5 243 19.6 21.9 353 56.6 52.0 85.9 142.6
Buyant-Hovd 111.0 13.2 10.5 8.1 16.6 259 443 38.1 59.8 104.7
Gantsmod 204.7 21.1 16.8 13.5 26.4 35.6 53.2 60.0 81.5 125.4
Chigertei 95.1 12.2 10.6 7.7 21.0 29.9 39.0 49.2 69.4 92.3
Deluun 131.1 16.5 14.3 12.7 22.0 33.8 57.7 50.6 78.6 140.5
Buyant basin 138.2 15.9 13.7 11.1 20.6 30.8 49.7 474 71.7 119.4
average

Buyant-Khovd river subbasin. These subbasin occupied largest area covering from Deluun soum to the
Khovd city area including Khukh Serkh and Khalzan burgedei mountains. Mountain stony Kastanozem and
Kastanozem soils dominated covering large area. General soil chemical properties are slightly alkaline,
carbonate content ranges 1,15 — 1,37 %, this is higher than Buyant basin upper part soils. Due of domination
of stony soils, organic content is lowest in total basin area ranging 1.26-1.71 %, soil salt content is lowest in
the basin. Average value of Soil water holding capacity is lowest in whole basin area due of domination of
stony soil.

Ganzmod river subbasin. High mountainous permafrost area dominated. Soil organic content is
comparatively higher, average value is about 2.25-3.18 %. Soil high organic content caused high water
holding capacity, and permanent wilting point. In the upper part of Ganzmod basin area dominated
cryomorphic soils. In the lower part of river basins distributed sandy gravelly moraine sediment with high
infiltration rates.

Chigertei river subbasin. Average soil organic content (3.74-2.81 %) of this basin is highest in Buyant
river basin. Carbonate content is lowest. Soil water-physical properties average value similar as a Buyant
river basin and infiltration is lower. Soil infiltration rate is very variable within the subbasin. In the upper
part of subbasins dominated stony cryomorphic soils and infiltration rate is low, but in the lower part of
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valley sandy gravelly moraine sediment areas more common high infiltration rate. Therefore most river
water resource infiltrated in the moraine sediment area.

Deluun river subbasin. Deluun subbasin is comparatively less permafrost soil distrubted within the
upper part of Buyant river basin. Also largest boggy meadow area located in Deluun basin area. Soils are
generally slightly alkaline, soil organic content lower comparing Chigertei, Ganzmod subbasin. But soil salt
content is highest (EC 0.30-0.32 dS/m) comparing other part of basin. Soil water holding capacity of large
meadow-boggy field is high.

Conclusion

The Buyant river basin area is mountainous with highly dissected relief features therefore soil cover is
very complex and soil properties differed. In the Buyant river basin areas dominated 3 groups of soils by
nature condition and land surface: Mountain soils, Plain and intermountain valley soils and Hydromorphic
soils of river floodplain riparian zone. In the upper part of Chigertei, Ganzmod subbasins dominated stony
cryomorphic soils with low infiltration rate, but in the lower part of valley dominated sandy gravelly morain
sediment with high infiltration rate. Therefore most iver water resource infiltrated in the morain sedminet
area. In the middle part of Buyant river basin area dominated rocky high mountain with steep slopes and
stony soil with low infiltration. In the lower part of Buyant river basin areas more common sandy and sandy
covered soils on the lower slope and footslope of mountains. Delta part of Buyant rivers distributed sandy
gravelly Alluvial soils with low fertility level and high infiltration rate. Buyant river irrigation field soils are
very poor fertility that’s always using organic fertilizers and manure. Therefore for using of large irrigation
fields, beside water consumption issue more serious risk is soil fertility problem. If soil become poor just
sandy gravelly, any irrigation not able to grow vegetation plant.
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HYDROLOGICAL RESPONSES TO CLIMATE CHANGE,
AND INFLUENCES ON ITS ECO-ENVIRONMENTS IN THE SOURCE REGION OF THE YELLOW RIVER
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Abstract: Since the 1950s, the mean annual and seasonal temperature in the Source Region of the Yellow River
(SRYR) has been on the rise that means evaporation and precipitation may be able to be influenced. Water use also has
shown an increased trend. With both of natural factors and human factors, the runoff in this region can be changed
which also may cause the ecological changes. This paper has used the history data and empirical data from field to
assess the interaction between them.
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1. Introduction

Eco-environmental changes caused by mankind's exploitation and regional climate changes have long
been a severe problem in the world, especially in the arid and semiarid regions because of their ecosystems'
vulnerability [1]. During the last half-century, especially the last 30 years, drastic eco-environmental changes
have occurred, which have invoked society's concerns. The Source Region of the Yellow River (SRYR) is
the birthplace and 'water tower' of the great watercourse. The region plays a vital role in regulating the water
volume in the Yellow River [2]. A change in the stream discharges of the SRYR directly affect the water
resources of the middle and, lower reach of the river. In recent years, due to climate change, the grassland,
lakes and wetlands, and the hydrological and eco-environments in this region have undergone dramatic
changes that have far-reaching implications for the economic and social conditions of people's lives not only
in the source region itself, but also in the middle and low reaches of the Yellow River [2]. Climate change
could be the driving force of the eco- environmental degradation of SRYR. The aims of paper are to
summarize the hydrological changes in SRYR by data collation and elaboration, and to assess the relations of
climate changes and influences on eco-environmental changes of SRYR.
2. Area description

SRYR refers to the catchment area up the Tangnag, between 95°50°45”-103°28’9”E and 32°12°117-
35°48°7”N, and covers an area of approximately 122, 000km® (Fig. 1) which occupied 16% of the total Yellow
River basin. The mean elevation of SRYR is over 4300m and characterized by low mountains, numerous lakes
and wide valleys. The relief is lowered down from the west to east [3]. SRYR is located in sub-frigid zone with
typical inland Plateau climatic characteristics. The climate in the region is cold and dry without obvious
seasonal variations prohibiting. The annual mean precipitation is 411 mm, mainly falling as snow or heavy rain,
and annual mean temperature is —0.5°C, without absolute frost-free season. The mean annual evaporation is
1200~1600m, annual radiation quantity is 140-160KJ/cm” [3]. According to the horizontal distribution pattern
of soil in SRYR, chestnut soil, brown calcic soil and grey-brown desert soil are mainly covered in north parts;
alpine meadow soil, alpine shrub meadow soil and alpine desert stepper are mainly covered in south parts [4].
The vegetation consists largely of high-cold meadow and high-cold steppe species, which are also the main
pasturelands of the southern Qinghai Plateau. The high-cold meadow dominated by Korbresia is the most
widespread type [2].

SRYR is the most important water holding areas and ecological shelter for the Yellow River Basin,
where widespread lakes and swamped land supply the Yellow River with large quantities of water, about
49.2% of the whole runoff coming from this region. Until to the end of 2006, the total population in SRYR was
650,500 with vast territory and sparse population. Population density was only 5 person /km” which were only
4% of total population in the Yellow River Basin [5]. The total area of cultivated land was 587.33km” in the
end of 2006, in which irrigation land was 113.93km’ and 166.00km’ was used for economic forest, animal
husbandry and fishery. The yield of grain production of SRYR was 57,600t in 2006. The total number of

livestock was nearly 7.7million which includes big livestock (2.5 million) and small livestock (5.3 million) [5].
L wm b Lo oo 101*
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Fig. 1: The location of the Source Region of the Yellow River [3]
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3. Methodology
The main part of this research is designed to identify hydrological responses to climate change. The equation
of Koizumi has used for analysis the correlation of temperature and evaporation capacity. This equation
based on the principle of heat balance, the equation is:

EW — (1 +cu)[ael7.2/(235+T)]/[1 +bPe—]7.2/(235+T)]

where, T is monthly mean temperature; P is monthly mean precipitation; £w is evaporation capacity; u is
wind speed; a, b, ¢ are the parameter of sunlight, radiation and so on; £ is natural exponents.

Using the monthly precipitation data and mean air temperature data from SRYR in 1956 to 2000 by
the Koizumi's land surface evaporation formula, the monthly evaporation and utilized precipitation were
calculated. In general speaking, when the temperature increases 1°C, the evaporation capacity increases 5-
10%. The land surface water resource change characteristic was same to precipitation change, and the land
surface water resource was also decreased.

4. Results and discussions
4.1 Hydrological Responses to Climate Change
Decreased Rainfall

The annual mean rainfall in the SRYR was 473 mm during the period of 1997-2006 which has reduced
3.3 % compare with the annual mean precipitation of 488mm during 1956-1990. Fig. 2 has shown that
annual mean precipitation is proportional to the annual mean depth of runoff in the source region of the
Yellow River.
Increased temperature and evaporation capacity

Due to the sensibility of Plateau for global change, the temperature increase rate in SRYR was much
higher than the average level of the global in recent 40 years. For instance, the increase rate of temperature in
head water area was 0.19°C/10 years which far exceed the global temperature increase rate of 0.06°C/10
years. Although the topography condition is complex in the source region of the Yellow River, the variation
of elevation is large, but the annual mean temperature has shown the increased tends in same in the source
region of the Yellow River. And variation of annual mean temperature in high elevation area is larger than
low elevation area.

Because increased temperature, the evaporation in SRYR also has changed. After 2001, the mean
surface water evaporation in SRYR has increased to 810-884 mm. And the headwater area is even worse; the
annual mean evaporation was 1352 mm during 1956-2000. The evaporation from June to September is
occupied 51 % of annual runoff. Ngoring Lake and Gyaring Lake is the main source of runoff in
Huangheyan hydrological station. By analysis Ngoring Lake and Gyaring Lake with total surface area of
1137 km’, the surface water evaporation is 870 million m’ per year, the total evaporation losses are 510
million m® by taking out the rainfall. In dry year, the water level of lakes are obviously dropped, therefore,
the amount of water recharge from lakes to river has greatly decreased.

Fig. 3 and fig. 4 are showing the correlations between the annual temperature, annual surface
evaporation and depth of annual mean runoff, which R is the depth of annual mean runoff (mm); T is annual
mean temperature (°C); E is annual mean surface water evaporation capacity (mm). In general speaking,
when the temperature has increased, the annual mean depth of runoff has decreased. There is a decreased
trend of annual mean depth of runoff has been shown when the annual mean surface water evaporation
capacity increased.
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Fig. 2: The linear relation between annual mean precipitation and the annual mean depth of runoff
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4.2 Influences on its Eco-environments
Lakes and wetlands degradation

In SRYR the area of lakes and wetlands has decreased significantly in recent years, leaving dry wetlands
and lakebeds and the threat of further ecological degradation. Madoi County, known as the First County of the
Yellow River, used to have 4077 lakes. In 2001, more than 3000 small lakes have disappeared [6]. According
to remote sensing images in 2000 [4], the area of bog and wetland in SRYR totaled 2,473 km”. During the 15
years from 1986-2000, the bog and wetland area declined by 13.4 %. In this decline the alpine peat bog
suffered the most significant loss with 44.2 % of the original area in 1986 disappearing.
Grassland degradation

Grassland is an essential element of the ecosystem in SRYR. The changes in its structure, function and
material circulation directly impact on the entire region. In the grassland ecosystem, the alpine steppe and
alpine meadow are most common, and are vital for cattle and sheep. Meanwhile bog meadow maintains the
water source and supports wider biodiversity. On the basis of TM and ETM satellite data from 1986 and 2000
[4], the alpine grassland has drastically deteriorated; primarily this has manifested in the deterioration of alpine
meadow with coverage over 30 % by 2,250 km’; a 1.6 % decrease annually. Correspondingly, low-coverage
alpine steppe has increased, expanding 1,965 km’. Meanwhile, high-coverage alpine meadow has decreased
significantly; a 67 km® decrease annually. The mid-and low coverage meadow expanded 146 km® and 865 km®
correspondingly. Alpine bog meadow is highly sensitive to climate change. In the last 15 years, bog meadow
decreased by 13.4 %; a 22 km” annual decrease.
Biodiversity Changes

The unique geographical and ecological conditions in SRYR have cultivated numerous rare species.
This region, together with the Yangtze River source region, has highly concentrated biodiversity at this high
elevation area. In these two source regions, there are 133 mammal species. Among them, a third belongs to a
carnivore subclass and a quarter belongs to a rodentia subclass. In the vertebrate class, there are 249 kinds of
birds. Amphibians and reptiles are rare in the source regions. There are over 800 Poaceae and Cyperaceae.
The wormwood and moss are abundant, providing ideal fodder for livestock [2]. In recent years, the number
of species in this region has decreased greatly. Many valuable herbal medicines such as rheum tanguticum,
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scutellaria baicalensis in Qinghai and Chinese Caterpillar Fungus are already on the extinction. In SRYR,
many animal species have also been in danger. Due to economic purpose, a large number of wild yak and
Tibetan Antelope have been slaughtered, and dropped by 33 % and 54.7 % respectively by comparing the
data of 1980s and 1990s [7]. Snow Leopard Lynx Tibetan Gazelle, Argali used to be very common in SRYR,
but now they have almost disappeared due to over-hunting [7].
Decreased water environment caused in ecosystem degradation

Lakes and wetlands maintain the most abundant vegetation and animal resources and display the most
distinct features of biodiversity in SRYR. The deterioration of played a very significant role in the
deteriorating conditions. Decreased precipitation is the major cause of the shrinkage of lakes and wetlands in
the region. In addition, temperature rises are increasing the volume and rate of evaporation and thereby
removing more water from lakes, wetlands, rivers and the soil.

According to the research of Lu et al. [6], when the air temperature increases 0.1°C, the frozen soil layer
increase 20m in average, when the ground surface temperature increases 0.2°C-0.3°C, frozen soil layer
decreases 4-5 m [8]. The melting of frozen soil can result the collapse of surface grass layer, the coverage
rate of grassland will greatly decrease. On the other hand, the melting of frozen soil may increase the
infiltration of the water in the soil. The consequence is the soil moisture reduced that the acceleration on
grassland degradation caused by drought [9].

Temperature increasing can lead the melting of frozen soil, because of the source region of the

Yellow River has low temperature, and the depth of frozen soil is 30-70 m in average [10]. After 50s, the
climate in SRYR is getting warmer and warmer which result the decreases of frozen soil layer. As the chain
effect of that, the moisture of soil has decreased and turn to drought, the ground water has decreased, and the
grassland has degraded because of living condition of vegetation has changed. On the other hand, the
decrease of frozen soil layer may cause aquifuge has dropped in order to depth of surface soil has increased.
The water storage capacity in soil has increased caused by increased amount of surface soil. Increased
amount of water in the soil may cause the decreases of runoff [10]. These may be one of the reasons why the
amplitude variation of decreased runoff is higher than amplitude variation of decreased precipitation.
5. Conclusion

During the last 50 years, statistics show that there is an apparent trend of warming and decreased
precipitation in the Yellow River source region. The regional climate is becoming warmer and drier. The runoff
in the source region of the Yellow River has decreased according to hydrological information during 1956-
2006. By analysis the correlation of temperature, rainfall, and evaporation, when the rainfall has decreased,
there is a clear trend of decreased runoff. When temperature and evaporation increased, the runoff has
decreased. Therefore, the changes of rainfall, evaporation and temperature all the factors cause the decreases of
runoff. This change leads the eco-environment changes take place in recent years, the main manifestations are
grassland degradation, Lakes and wetlands degradation, Grassland degradation and Biodiversity Changes.
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ASSESSMENT ON THE FISH INTEGRITY AND THE ECOLOGICAL ENVIRONMENT CHANGES
OF BAIYANGDIAN WETLAND ECOSYSTEM IN CHINA
©Chunxia Lu, Chen Long, Xie Gaodi
Institute of Geographic Sciences and Natural Resources Research CAS, Beijing, China

Abstract: As the largest freshwater lake in the North China Plain, Baiyangdian wetland ecosystem plays an important
ecological role. Its serious eco-environmental deterioration in the past decades has drawn a serious attention. Using the
method of Index of Biotic Integrity of Fish Community (F- IBI), this paper assessed and analyzed the changes of fish
integrity and its impact factors based on several investigation results of fish species in Baiyangdian Lake. 12 indices
were selected to measure fish integrity, which included species richness, percent of pelagic organisms, percent of
demersal organisms, migratory fish organisms, percent of omnivorous organisms, percent of carnivorous organisms,
average weight of Crucian carp, growth indices of Crucian carp,percent of fish viscous egg, percent of fish breeding
drifting eggs, percent of intolerant individuals and percent of tolerant individuals. A traditional step method and ration
scoring method were used separately to calculate the value of each index and IBI. The health status of fish integrity
was classified into five grades in terms of the IBI score: very good, good, fair, poor and very poor. The fish integrity
status of Baiyangdian lake in 1958 was as the reference value or background level for the scoring. The results showed
that the F-IBI score decreased from 60 to 26 during the period 1958 to 2009, which meant the health level of fish
integrity ranged form very good to the poor as well as the wetland ecosystem changes. Baiyangdian lake had 17
families, 54 species of fish in 1958 and decreased with 11 families and 25 species of fish in 2007. The obvious variation
was the loss of the migratory fishes. The main causes of human activities mainly should be a number of dam
constructions on the upstream source area which declined water supply for the lake and blocked the migratory route of
fish. Water pollution also leaded to fish death events since 1990.

Key words: Index of biotic integrity of fish community (F-IBI), wetland ecosystem, ecological environment changes,
impact factors, assessment.
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THE GEOMORPHOLOGICAL PECULIARITY AND MORPHOGENETIC TYPES
OF WESTERN AREA OF THE KHUVSGUL MOUNTAIN REGION
©Enktaivan D. (taivan_geog@yahoo.com)

Institute of Geography MAS, Ulaanbaatar, Mongolia

The territory of Khuvsgul western part covers the western half of Khuvsgul region which is one of the
biggest natural region of Mongolia or the whole western land from Khuvsgul Lake and it is a mountainous
territory integrated with high mountain peak ranges, medium high mountains, intermountain depression that
exists between them and river and ocean valleys as surface. Khuvsgul region has 7290.0 hectare squire in
total whereof the western part occupies 2450.0 squire km, and it is equivalent to 33.7 percent of whole
region. As administrative unit, it includes the whole land of Tsagaannuur, renchinlkhumbe, UlaanUul soums,
Khuvsgul province and the northern part of Bayanzurkh soum.

Khuvsgul western part is included in Siberian geomorphologic great region as surface and
physicogeographical peculiar appearance of this land is that it is situated in the southern Siberian
geomorphologic zone with the characteristics of northern Asian continental landmass.

The territory of Khuvsgul ,as a new tectonic, focuses Dornod Asian, bigger morphostructural arch
shaped Altai Soyon elements involved with relief and trough types of Baigal Lake. This land covers the west
northern half of Khuvsgul region and it is situated by having a border with Tuva flat altitude in the western
part, with ZuunSoyon in the northern part, with Khuvsgul Lake in the eastern part, with the sub region of
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eastern part of Sangelengiin nuruu (ranges) in the southern part. It is distinguished from the contagious
regions with the morphologic types and the relief morph structural features. The region near Khuvsgul as
geological formation is situated in the northern part of Central Asian folded zone surrounding the southern
side of Siberian territory which occupies the central region of concentration (congestion) before Tuva-
Mongolian kembri with integrated heterogen formation .

The most mountains of Khuvsgul consists of Alpian typed young mountains which are included in
folded zone system of Siberian Soyon Baigal mountainous formation and the wide troughs with the tectonic
origin were originated between these mountains. The surface base of this land was founded by the tectonic
movement which happened in the 1* Gercian period of orogenesis in the late period of caledoin and the

r

basic new appearance of the present surface was found its formation by the Alphian orogenic movement.
First of all the relief macro types are attributable to tectonic hypergenic fissure and location of fault. In
another words the zone with the such direction, troughs of Darkhad and Khuvsugal Lake were originated on
having followed the bathyal fissure along the meridian . Group of Ulaan Taiga mountains which are lifted up
as a hub between these troughs and the mountain ranges system such as Agaya, Saridag, Khoridol were
originated on the direction of meridian. There is Eastern Soyon range system in Siberian western part along
latitudinal line. The most mountains covered in this area are the highest imposing mountains with sharp
needlelike peak top, sharp rock ridge, straight steep side impossible to reach there. In the northern part of this
region or along the border, the eastern Soyon range lasts over 200 km from Shishkhid, Bus river to Mond
mountain pass in the eastern part of Khuvsgul. The highest top is a snow capped Munkh Saridag which is
lifted at an altitude 3491.0m high above the sea level and at an altitude 1645m/1850m above the water level
of Khuvsgul lake.

Khoridol Saridag range is a water fault of Darkhad depression, Khuvsgul lake depression. It lasts over
150km from Jigleg mountain pass in the beginning of Arsai river which is the western debouch of Shishkhed
river and between Darkhad depression and Khuvsgul lake by reaching Beltes, Gyalaad rivers basin and
connects with the medium mountains which exists in the middle of Eg, Beltes rivers.

In its composition Burenkhaan, Uran dush, Nart, Khanjit rock and mountains lifted at height 3000 m
are included. The huge number of peaks have 2800m height and the highest one is Delgerkhaan mountain
with a height 3189m. There are some ranges which were originated from Eastern Soyon branch ranges to
Shishkhed valley and the biggest of them is South Agaya range (3106.2) along the longitude in the west of
Shishkhed river. Also there are high mountain ranges lifted up at over 3000m such as Bayan range, Byaraan
range, south Agaya, Tag lake, Ukhaa khem, Tengis pass, Kheltes taiga (3038.2), Joshim taiga (2977.3).

These high mountains have the highest imposing mountain with sharp needlelike peak top, sharp rock
ridge, straight steep stone avalanche side.

Khar Adar range which is the southern end of Urd Agaya range is situated in the south of Shishkhed
river, in the west of Darkhad depression. In the west of Khar Adar range there are Ulaan taiga range
(3028.0), Khuulagiin range in the beginning of Khar Adar river (2599.0), Deed taigas or Three Taigas range
and Khetteg mountain (3164.0), Dund taigas (Dongol 3137.0), Dood taigas range (3351.0) ends in the south
of Delgermurun to Bus river valley.

These ranges are called Ulaan taiga group mountains. These group mountains are the mountains which
have the plain flat steppes cut by river deep valleys. Ulaan taiga, its branch mountains has pretty flattish level
top in comparison with high mountains near Khuvsgul but sometimes there are pretty flattish level
depreciated top by ice age and this levelness surface had been originated lasting many kilometers. But some
high mountains like Lam Taiga with peaks have sharp needlelike peak top and sharp brink (edge). The sides
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of most high mountains are quite steep, there are much rock stones from the top to the bottom cut by valleys,
deep narrow ravine followed by tectonic fissure. Therefore it is considered the one of the rough unpaved
mountains. Near the mountains there are few (murugtsug) with solifluctive origin.

The surface in the south of Ulaan Taiga becomes lower and top of mountains becomes more flattish
and more spherical. The above mountains, that are lifted at 2000 metres , become watershed of eastern and
western debouch rivers in the beginning of Delgermurun.

The relief feature of Khuvsgul mountains is that the relief spread everywhere in the result of ancient
glacial period. The scientists researchers ,who studied Khuvsgul area, mentioned in their creations that there
were 2 glacial activities. But the most scientists consider that Khorido Saridag mountains were not affected
by the ancient glacial and the reasons of it were written in the researchers’ creations L.A .Yachevvskii
(1888), B. L. Komarov (1906), E. 1. Selivanov (1972), N. A . Marinov (1976).

(Ch. Duvjir) considered that there was glacier in Khoridol Saridag mountains and he calculated “ 16.5
thousand squire km was covered by ice in Khuvsgul mountains whereof 4200m2 in Ulaan taiga range,
4200m2 in Zuun Soyon Shishkhed basin, 3000m2 in Khoridol Saridag range”. Khuvsgul mountains is one of
the places in which the glacier was spread and now top of Munkh Saridag was being covered by ever snow.

The glacial circle, sink holes, lakes which are the vestiges of ancient glacial period were originated
.Various kinds of holes caused by glacial movement were remained in last and side moraine hillock, in the
dam, in the terrace, especially in the highest part of mountains. There are plenty of such relief with glacial
origin in Shishkhed mountains, Bayan, Khoridol Saridag and Ulaan taiga range. Glacial holes are in
Shishkhed mountains, Bayan, Khoridol Saridag range at 2300-2800m height, and such holes are well formed
and there are lakes in the bottom of some holes.

The last moraine hill was observed at 1600-1750m height, the length of glacial river was over 70km.

The main phenomena that influenced to the relief in here is volcanic sediment of new iron period and
basalt surfacing. This basalt surfacing was spread in southern and eastern shores of Khuvsgul lake, in valley
of Dood Shishkhid, in Arsai, Sharga, Khogorog, and in the basin of Khoroo rivers at various height.

In the western part of Khuvsgul there are the biggest tectonic depressions of - Khuvsgul lake, of
Darkhad and of Bus river. These depressions are included in kind of depression of natural types and this
typed depression covers deep, long non symmetrical , kainoizoin aged , parallel wide territory. The biggest
of the depressions is Khuvsgul depression.

Khuvsgul depression is situated surrounding with medium mountains in western side with high
imposing mountain ranges, in the eastern side with flattish medium mountains. Khuvsgul lake depression
was formed from the southern lower flap of Burenkhan to Khvirga range in Egii river valley in 180km and
140km were occupied with lake water. The widest part reaches to 40km in the northern part. The depression
bottom is at 1400 absolute height and it means that it is situated 160m lower than Darkhad depression
bottom.

Khuvsgul lake with more fresh water in our country is situated in this depression. Darkhad depression
is the bigger depression with oval shape (form), and tectonic origin which lasts about 150km along the
longitude. The absolute height of Darkhad depression is about 1560m so it is situated at 1500m lower than
other side mountains. It is surrounded by the most cut (sliced) mountains and there are shown tectonic rock
stones (murugtsug) everywhere at the lower flap of the mountain.

Bus river depression is the alike with Darkhad depression by its geological development and
morphologic structure. The central part of the depression are covered by ancient lake sediment and ancient ice
sediment are accumulated on it.

Such sediment was spread widely at the edge of the depression. Bus river depression is situated in the
border part of Tuva and Mongolia and it has a border with deep fault zone along the latitude of Western Tuva
in the west and with the fault zone along the longitude of Esatern Sayan anti clinary in the north.

Also the relief carved forms were spread in Khuvsgul western part. In one hand these cause from short
term tectonic lifting, depression settlement and in another hand the most relative humidity climate constitutes
the terms the be arisen the relief carved forms. They are expressed by the much elements of relief
morphostructure such as many rapids, and waterfalls in the deep (abyssal) measureless chasm cut across
mountain ranges, in quite steep side of mountain foot and in rivers .

Long time ago the lakes covered a huge area were absorbed and the valley and depression were
formed which were became flat by the sediments of lake and running water. There are ravines in the smallish

31



mountains between valley and depression and in the feet of high mountains arisen in the result of a
temporary rain and sometimes the ravines last few kilometers and in some land the relief denudation
accumulation types were originated. The radical changes, snow, collapse of rock stones, frost revealing of
cryolithic of season or of many years cause to be arisen the relief carved forms because of soil settlement and
soil upward movement.
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We had done the geomorphologic scale mapping 1:200.000 (fig. 1) classifying the relief in the western
part of Khuvsgul by its origin, morphologic structure, external form and appearance. If see in this picture
there are 4 basic types can be classified into — tectonic —denudation, volcanogenic, erosion- denudation and
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accumulative and about 24 sub types. 1700-3500m high mountains in 40.0 sq km2 occupy not including over
70.0 sq km2 area which is the almost 60 percent of Khuvsgul provincial territory. Relief height fluctuation is
about 1800m. The abyssal side ravine of high mountains was cut mostly by river valleys and the direction of
the branch Khuvsgul mountains are various. The above mentioned smallish mountains, depression became
various the forms of the mountain ranges. Rocks in the mountains, structure of sediment, their activity of
denudation and erosion are not uneven so it influenced to the various types of relief. Also it is clear that it
has been paying a significant role in soil, plant vegetation, surface and abyssal water distribution and its
location.

Conclusion

On having conducted a detailed research in the western part of Khuvsgul , the following conclusions
are made including :

1. Khuvsgul western part is included in Siberian geomorphologic great region as surface and
physicogeographical peculiar appearance of this land is that it is situated in the southern Siberian
geomorphologic zone with the characteristics of northern Asian continental landmass.

The territory of Khuvsgul ,as a new tectonic, focuses Dornod Asian, bigger morphostructural arch
shaped Altai Soyon elements involved with relief and trough types of Baigal Lake.

1. The most mountains of Khuvsgul consists of Alpian typed young mountains which are included in
folded zone system of Siberian Soyon Baigal mountainous formation and the wide troughs with the
tectonic origin were originated between these mountains. The surface base of this land was founded by
the tectonic movement which happened in the 1* GErcian period of orogenesis in the late period of
caledion and the basic new appearance of the present surface was found its formation by the Alphian
orogenic movement.

2. The most mountains covered in this area are the highest imposing mountains with sharp needlelike
peak top, sharp rock ridge, straight steep side and it is a mountainous territory integrated with high
mountain peak ranges, medium high mountains, intermountain depression that exists between them and
river and ocean valleys as surface.

3. There are 4 basic types can be classified into — tectonic —denudation, volcanogenic, erosion-
denudation and accumulative and about 24 sub types. Tableland which exists like valley and mountain
ridge is covered n the types of the high, medium, lower mountains. The denudation types take place in
residual lower mountains, erosion- denudation hollows, river beds, and accumulative had been
represented by the plains, depressions and hollows filled by proluvial, alluvial, alluvial fan, and alluvial
lake sediments.

Reference

1. Enkhtaivan D. Ecotourism develoment in the Khovsgul rejoin // Asian natural resources and their rational use.UB. — 2002.

2. Enkhtaivan D. The special protected areas in the Khuvsgil region and their future trends // Natural resources and susttainable
development in surrounding regions of the Mongolian plateau. — 2005.

3. Enkhtaivan D. The character of relief of protect area in range Khentei-Khuvsgul mountain region // MOGZA. 2005. - Ne3.

4. Enkhtaivan D. Erosion of the Darkhad depression in the Khuvsgul region // MOGZA. —2009. - Ne 4.

U3MEHEHUSA B 3EMJUIEIIOJIb30BAHUM BO BHYTPEHHEW MOHI'OJIMU
KAK YI'PO3A CTEITHBIM U YBJIAJKHEHHBIM TEPPUTOPUSIM
©Xacu baran' (hasibagan@gmail.com), Tana [{sus’, Iyryku Kumommra?, Vommku Simarata’
'Hayuonansnwuii unemumym uccredosanuii okpysicaioweti cpedv, Anonus
?Vuusepcumem Hbapaku, Anonus

RECENT LAND USE CHANGE IN THE INNER MONGOLIA
THREATENS GRASSLANDS AND WETLANDS
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Abstract: A recent increase in coal prices in Inner Mongolia has created incentives for converting grassland to surface
coal mining area. Here, we use Landsat archival images from 1978, 1988, 1999, and 2011 to assess the grassland
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conversion from 1978 to 2011 in the Holingol, Inner Mongolia. Our analysis identifies areas with elevated rates of
grass-to- coal/urban dominated. The results show that both surface coal mining and urban areas have increased
dramatically. The area of coal stockpiles in 2011 was more than 14 times the area in 1988, which testifies to an increase
from 0.02 % in 1988 to 0.29 % in 2011. The area of urban/bare land has more than quadrupled over the past three
decades, increasing from 1.61 % of the study area in 1978 to 7.18 % in 2011. This expansion was accompanied by a
considerable loss of grassland and wetland.

Key words: grassland degradation, urban expansion, grid cells, land cover, surface coal mining,

Introduction:

The Holingol city (also known as: Huolinguole) is located in north part of Horqin sandy land in
Inner Mongolia Autonomous Region of China. Previous studies indicate that population increases, excessive
land development, overgrazing, and collection of fuel wood have caused severe desertification in Horqin’s
desertification process [1-3]. Recently, China’s coal demand for power generation has put coal rich this
region under a large-scale surface coal mining boom. The expansion of existing mines and opening of new
mines is the main engine of urban extension in Holingol city.

Grasslands contribute immense value to watersheds and provide forage and habitat for large
numbers of domestic and wild animals. However, mining, mining-based industry, housing developments,
roads, and associated infrastructure have the potential to destroy existing grassland and also cause
fragmentation of natural habitats [4]. The population in Holingol city increased about three-fold, from 29,897
in 1985 to 82,430 in 2010, as a result, more than 66,667 hectare of grasslands and wetlands were converted

to urban use, mining area or farmland in this region.
Table 1.
The path/row and acquisition dates for the high resolution satellite images used in this study

Source and input year Date Path/row Location Spatial resolution (m)

19780621 132/28 mnain

Landsat-1 MSS, 1978 19780621 132/29 main 60
19780831 131/28 cast
19880804 122/28 mnain

Landsat-5 TM, 1988 19880620 122/29 west- 30
19990811 122/28 main

Landsat-7 ETM+, 1999 19990811 122/29 main 30
20020826 122/29 west-
20110617 122/28 cast
20110617 122/29 cast

Landsat-5 TM, 2011 20110811 123/28 main 30
20110811 123/29 main

This study investigate the spatial-temporal changes of land use due to the coal mining activities in
the Holingol city from 1978 to 2011 by integrating remote sensing images, GIS and detailed field works. To
do this, we applied subspace classification method and support vector machine (SVM) method to accurately
classify land-cover on Landsat images recorded in 1978, 1988, 1999, and 2011. These land-cover maps were
then combined withl km® grid cell [5] to analyze the spatial-temporal land cover changes and investigate the
statistical properties of land-cover changes.

Result and discussion

We acquired Landsat MSS, TM, and ETM+ images to interpret land-use and land-cover changes for
the study area from 4 separate dates (nominally 1978, 1988, 1999, and 2011). We create mosaic maps for the
4 separate dates to cover the entire study area, respectively. Table 1 provides the image data description.

Based on the field investigation results, GIS datasets, visual interpretation of the remote sensing data,
and with consideration of the Landsat scene acquisition dates, we designated 11 land-cover types (Water,
Forest, Grassland, Sparse Grass, Urban, Sand dune, Wetland, Cropland, Barren, Mine, Dense Grass) in this
experiment.

As shown in Table.2, the linear correlation coefficient was —0.40 between mine and grassland, -0.67
between urban/ bare and grassland, 0.38 between mine and urban/ bare, -0.43 between grassland and water
and -0.38 between grassland and cropland. The correlations between mine, urban/bare, and grassland change
were statistically significant. Figure 1 depicts how the land of the Holingol city has changed over time.
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Table 2.

Correlation (r) among land-cover categories during 1978-2011

r Water Forest Grassland  Urban/bare Cropland Mine
Water 1
Forest -0.03049 1
Grassland -0.43109 -0.43626 1
Urban/bare 0.056826 -0.03696 -0.67049 1
Cropland -0.01101 -0.01567 -0.38393 0.022099 1
Mine 0.042172 -0.01267 -0.39529 0.378226 -0.01278 1

As shown in Fig.1, the rapid opening of new mines in the last 3 decades was linked to the emergence
of a string of coal-based industrial along the mining belt and around the edge of the city.
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Fig.1. Coal mining propelled urban growth from 1978 to 2011 in Holingol city, Inner Mongolia

We made 1-km® Grid Square cells and each square is given unique ID numbers in the study area.
The grid square with unique cell IDs enable us to link between land cover maps for spatial- temporal land
cover change analysis. First, we merge the similar categories of the land cover maps into 6 main land cover
classes for convenient to analysis, they are, water, forest, grassland, urban/bare, cropland, and mine. Second,
we overlaid the reclassified images on the empty 1 km® grid cells to compute for each cell the percentage of
the 6 land-cover types within it and stored the results in a new attribute table. When calculating the
percentage of a land-cover type within a cell, we divided the sum of the land-cover-type area by the area of
the cell. Table.2 presents a summary of the linear correlation coefficient matrix among the changes of land-
cover categories from 1978 to 2011.

To better understand the trends of grassland changes, coal mine expansion and urbanization, we
divided the land-cover change during 19782011 into 3 intervals: 1978—1988, 1988—1999, and 1999-2011.
Results from our correlation analyses shows that grassland was strongly negatively correlated with
Urban/bare and cropland. The correlation between grassland and mine was very weak in1978-1988 and
1988-1999, but the correlation coefficient of mine versus grassland strongly increased in 1999-2011. This is
due to the rapid expansion of coal mining activities convert the grassland into other land use types.
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Coal mining, coal-based power generation, and petrochemical processing, roads, and associated
infrastructure have destroyed existing pasture, and displaced or eliminated wildlife populations. Meanwhile,
the heavy industries related with coal mines created with a sacrifice of huge amount of water resource. For
meet the water demand of coal-based industries, local rivers and its tributaries will be dammed and multiple
wells dug. This will have resulted in the drying up of lakes, streams, and critical wetland sites.

Moreover, accompanied with coal mining boom, the overall population of Huolinguole city
increased from 29897 in 1985 to 82430 in 2010, which cause large areas of grassland transformed into coal
related industry and urban built-up area.

A dramatic increase in coal miner exploration and mine development over the next decade is a major
concern for biodiversity, but also presents possibilities for financing conservation in a responsible manner.
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ESTIMATING DZUD DAMAGE OF FIVE LIVESTOCKS DUE TO CLIMATIC FACTOR
IN DORNOD PREFECTURE OF THE EAST MONGOLIA
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Abstract: We attempted to clarify how meteorological conditions can affect the mortality of five species of livestock;
camel, horse, cow, sheep and goat, in Dornod prefecture located in the eastern part of Mongolia. At first, the total
number of five livestock tended to be changed mainly according to the long-term change of socioeconomic conditions,
and those mortality rates were influenced by the short-term change of meteorological conditions. Based on the result of
regression analysis which estimated the relationship between monthly meteorological conditions and mortality rates of
five species of livestock, it was clarified that mortality rate of camel and horse was influenced especially by
meteorological conditions in summer. Mortality rate of camel increased in summer season with low air temperature and
much rainfall, and that of horse also increased in summer with low air temperature, but was little influenced by
meteorological conditions of winter season. On the other hand, mortality rate of cow, sheep and goat was increased in
the heavily snowy conditions of winter season and with little precipitation of April and October when snowmelt and
snowfall started respectively. Furthermore, it was clarified that mortality rates of horse, sheep and goat were increased
by low air temperature of April when heavy blizzard and sandstorm often occurred.

Key words: Nomad, Meteorological hazards, Mortality of livestock, Dzud, Regression analysis.
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EFFECTS OF CLIMATE CHANGE ON DRY AND WET CONDITIONS IN NORTHEAST CHINA
©Junfang Zhao (zhaojf@cams.cma.gov.cn), Jianping Guo, Jia Mu, Yanhong Xu
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Abstract: Based on the daily data from 101 meteorological stations in northeast China during 1961—2010, the spatial-
temporal changes of dry and wet condition from 1961 to 2010 in northeast China have been further evaluated. The
results show that in the past 50 years, northeast China 's climate shows a warming and drying trend in general, with the
growing range and intensity of drought; during 1961—2010, the annual reference evapotranspiration decreases
gradually in the most regions of northeast China. Moreover, the inter-regional difference is obvious. Particularly, the
changes of reference evapotranspiration are obvious in the central Heilongjiang. However, no significant changes are
found in the southeastern Jilin; the annual relative moisture indexes are negative in most areas of northeast China. Over
the past 50 years, they show clear reduction trends, indicating more and more serious drought. However, in the
southeastern coast, the relative moisture indexes have small changes.

Key words: climate change; dry and wet condition; reference evapotranspiration; relative moisture index; northeast
China

1. Introduction

Agricultural climatic resources have become an important issue in agricultural research because
collectively they are the main factors that determine crop yields and the types of crops that are suitable for
specific geographic regions [1-5]. The agricultural production and crop layout directly affect by the impacts
of the wet and dry conditions. Reference evapotranspiration and moisture status, as important parts of
climate changes, are integrated representation of heat and moisture in a region, which have marked influence
on most of natural phenomena and ecological course. Under global warming, the wet and dry conditions
change, which have serious influences on crop sustainable development and efficient use of agricultural
climatic resources in China.

Northeast China is one of the highly sensitive regions to global changes due to its high latitude,
where climate changes are distinct [6]. In the past decades, a number of studies about dry and wet conditions
in China have been carried out on larger space scale [7-11], revealing important evidence intensified drought
trends of in parts of China for nearly half a century, especially in the northern semi-arid regions. These
previous studies are important for understanding various aspects agricultural production under climate
change. However, very limited studies have been conducted to quantitatively investigate the dry and wet
conditions in northeast China at a regional scale so far. Under climate change, the water resources in China
will continuously change [2], which will has negative effects on the sustainable development of crops and
the efficient use of climatic resources in northeast China. To adapt crop systems to the changing climate, it is
important to know how climate change affects the dry and wet conditions in northeast China.

The objectives of this study are to: 1) quantitatively evaluate the reference evapotranspiration and
relative moisture index, 2) investigate the dry and wet conditions in northeast China, and 3) provide
scientific evidences for more efficient use of water resources and sustainable development of agricultural
production in northeast China under climate change.

2. Materials and methods
2.1 data

Daily climate variables (maximal and minimal air temperature, average air temperature,
precipitation, solar radiation, relative humidity, and wind speed), which is from 101 meteorological stations
in northeast China during 1961—2010 are provided by the National Climate Center and the National
Meteorological Information Center.

2.2 Determination of initial and final date stably passing 10°C threshold

Agriculture critical temperature is one of heat resources. 10°C is the initial growth temperature of the
thermophilic crops, and also is active growth temperature of the chimonophilous crops which the dry matters
accumulate faster. In this study, the 5-day gliding average method [7] is used to determinate the initial and
final dates of stably passing 10°C threshold temperature.
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2.3 Calculation of reference evapotranspiration

The mean daily ET, is estimated with the FAO Penman—Monteith equation. The computation of all
data required for the calculation of ET follows the recommendations by the FAO.

ET,=0408A(R, ~G) + 7000/ T +2713)J (e, ~ e,) (1)
A+y(1+0.34[],)

where ET, is the reference evapotranspiration (mm/d); Ais the slope of the saturation vapor pressure curve
(kPa/°C); R, is the net radiation at the surface (MJ/(m* d)); G is the soil heat flux (MJ/ (m* d)), which is
ignored for daily calculation as the magnitude of the flux in this case is relatively small; yis the

psychrometric constant (kPa/°C); T is the average air temperature ('C); u, is the daily average wind speed at
2 m above ground level (m/s); es is the saturation vapor pressure (kPa); ea is the actual vapor pressure (kPa);
es-ea is the saturation vapor pressure deficit (kPa); D is the slope of the saturated water—vapor pressure
curve (kPa/C).
2.4 Relative moisture index
Relative moisture index is characterized by one indicator of the balance between precipitation and

evaporation for a period of time. It is calculated by the following formula:

ET,

0

M =

Where M is the relative moisture index; P is precipitation, mm/d; E7 is reference evapotranspiration, mm/d.

3. Results
3.1 Spatial-temporal changes of reference evapotranspiration

While the daily average temperature stably passing 10°C, during 1961—1970. 1971—
1980. 1981—1990. 1991—2000 and 2001—2010, the spatial-temporal changes of annual reference
evapotranspiration (ET,) with 80% guaranteed rate in northeast China are showed in Figure 1. During
1961—1970. 1971—1980. 1981—1990. 1991—2000 and 2001—2010, the average distributions of ET,
all show trends of higher in southwest and lower in northeast in northeast China. However, the geographical
differences of ET at different times are clear. During 1961—1970, in the western part of Liaoning Province,
the ETy is more than 700mm. In the central part of Liaoning Province, the northwest of Jilin Province, and
part of Heilongjiang Province, it is 601~700mm. In the eastern Liaoning Province, central Jilin Province,
Yanji area, most of the Songnen Plain, most of the Sanjiang Plain, it is 501 ~ 600mm. During 1971—1980,
the ET, is more than 700mm in most northwest of Liaoning province and eastern Liaodong Bay. It is
601~700mm in central Liaoning Province, northwest of Jilin Province, and part of Heilongjiang Province. It
is 501 ~ 600mm in eastern Liaoning Province, central Jilin and Yanji area, most of the Songnen Plain,
southern Xiaoxing'anling, and the most of Sanjiang Plain. It is 401 ~ 500mm in southeast of Jilin Province,
local Songnen Plain, local Sanjiang Plain, the northern Xiaoxing'anling, and eastern Daxing'anling.
However, it is less than 400mm in local Changbai Mountain and western Daxinganling.
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Fig.1 Changes of annual reference evapotranspiration with 80% guaranteed rate in different periods during the daily average
temperature stably passing 10°Cin northeast China
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During 1981—1990, the ET, is more than 700mm in part of northwest in Liaoning. It is
601~700mm in central and western regions of Liaoning, northwest of Jilin, and part of Sanjiang plain. It is
501~600m in eastern Liaoning, western Jilin, most of Songnen Plain, most of Sanjiang plain. It is 401~500m
in eastern Jilin, part of Songnen Plain, northern and central Xiaoxing'anling, and southern Sanjiang Plain.
However, it is less than 400mm in part of Suifenhe, and scattered areas in Xiaoxing'anling. During 1991—
2000, the ET is more than 700mm in the western part of Liaoning. It is 601~700mm in the middle part of
Liaoning northwest of Jilin, and part of Heilongjiang. It is 501~600mm in the eastern Liaoning, central Jilin,
Yanji region, and southern Heilongjiang. It is 401~500mm in southeast of Jilin, part of Songnen Plain,
eastern Xiaoxing'anling, and so on. However, it is less than 400mm in western Daxing'anling, part of
Xiaoxing'anling, Suifenhe, and the Changbai Mountain.

During 2001—2010, the ET, is more than 700mm in northwest of Liaoning and west of Jilin. It is
601~700mm in middle part of Liaoning, northwest of Jilin, and part of Heilongjiang. It is 501~600mm in
eastern Liaoning, central Jilin, Yanji region, and southern Heilongjiang. It is 401~500mm in Changbai
Mountain, part of Songnen Plain, Suifenhe, northeast of Xiaoxing'anling. However, it is less than 400mm in
western Daxing'anling.

3.2 Spatial-temporal changes of relative moisture index

While the daily average temperature stably passing 10°C, during 1961—1970. 1971—
1980. 1981—1990. 1991—2000 and 2001—2010, the spatial-temporal changes of annual relative
moisture index with 80% guaranteed rate in northeast China are showed in Fig. 2. During 1961—
1970. 1971—1980. 1981—1990. 1991—2000 and 2001—2010,the average distributions of relative
moisture index all show trends of higher in southeast and lower in northwest of northeast China. However,
the geographical differences of relative moisture index at different periods are clear.
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Fig.2 Changes of relative moisture index-with 80% guafénteed rate in different periodé duriﬁg the daily average temperature stably
passing 10°C in northeast China

During 1961—1970, the relative moisture index is 0.61~0.74 in Dandong of Liaoning province. It is
0.41~0.60 in surrounding Dandong of Liaoning province and southern Jilin province. It is 0.21~0.40 in
southeast of Liaoning Province, south of Jilin province, and part of Heilongjiang Province. It is 0.01~0.20 in
part of Liaoning Province, southeast of Jilin province, and part of Xiaoxing'anling Mountain. It is -0.19~0 in
the middle part of Liaoning Province, central section and east of Jilin Province, and most of Heilongjiang
province. It is -0.39~-0.20 in northwest of Liaoning province, northwest of Jilin Province, Songnen Plain,
most of Sanjiang plain. It is -0.51~-0.40 in Chaoyang area of Liaoning Province, west of Jilin Province, and
part of Heilongjiang Province. During 1971—1980, the relative moisture index is 0.61~0.62 in Dandong of
Liaoning province. It is 0.41~0.60 in surrounding Dandong of Liaoning province. It is 0.21~0.40 in southeast
of Liaoning Province and south of Jilin province. It is 0.01~0.20 in part of Liaoning Province, southeast of
Jilin province, and part of Xiaoxing'anling Mountain. It is -0.19~0 in the middle part of Liaoning Province,
central section and east of Jilin Province, and most of Heilongjiang province. It is -0.39~-0.20 in northwest
of Liaoning province, northwest of Jilin Province, most of Sanjiang plain. It is -0.55~-0.40 in Chaoyang area
of Liaoning Province, west of Jilin Province, and Qigihar, Shuangyashan area of Heilongjiang Province.
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During 1981—1990, the relative moisture index is 0.61~0.77 in Dandong of Liaoning province. It is
0.41~0.60 in surrounding Dandong of Liaoning province. It is 0.21~0.40 in southeast of Liaoning Province
and south of Jilin province. It is 0.01~0.20 in part of Liaoning Province, part of Jilin province, east of
Xiaoxing'anling Mountain, and Suifenhe. It is -0.19~0 in the middle part of Liaoning Province, central
section and Yanji of Jilin Province, and most of Heilongjiang province. It is -0.39~-0.20 in northwest of
Liaoning province, northwest of Jilin Province, west of Sanjiang plain, and north of Sanjiang plain. It is -
0.48~-0.40 in Chaoyang area of Liaoning Province and west of Jilin Province.

During 1991—2000, the relative moisture index is 0.61~0.65 in Dandong of Liaoning province. It is
0.41~0.60 in surrounding Dandong of Liaoning province. It is 0.21~0.40 in east of Liaoning Province and
south of Jilin province. It is 0.01~0.20 in east of Liaoning Province, southeast of Jilin province, east of
Xiaoxing'anling Mountain. It is -0.19~0 in the middle part of Liaoning Province, central section and east of
Jilin Province, and most of Heilongjiang province. It is -0.39~-0.20 in northwest of Liaoning province,
northwest of Jilin Province, most of Songnen Plain, most of Sanjiang plain, and west of Daxing'anling,. It is -
0.48~-0.40 in part of Liaoning Province, west of Jilin Province, and Heilongjiang Province. During 2001—
2010, the relative moisture index is 0.61~0.63 in Dandong of Liaoning province. It is 0.41~0.60 in
surrounding Dandong of Liaoning province. It is 0.21~0.40 in east of Liaoning Province and south of Jilin
province. It is 0.01~0.20 in part of Liaoning Province and south of Jilin province. It is -0.19~0 in the middle
part of Liaoning Province, part of Jilin Province, part of Xiaoxing'anling, and Suifenhe. It is -0.39~-0.20 in
northwest of Liaoning province, northwest of Jilin Province, and Heilongjiang Province. It is -0.64~-0.40 in
northwest of Liaoning Province, northwest of Jilin Province, west of Songnen Plain, and north of Sanjiang
plain.

Zhang et al. [11] indicated that Northeast China was drying gradually and drying areas were
enlarging from 1961 to 2007. Our analysis indicates that the northeast China 's climate shows a warming and
drying trend in general, with the expansion of drought range and the strengthening of drought degree, which
is consistent with the conclusions of Ma et al.[10] and Zhang et al. [11].

4. Conclusions

The results presented in this paper show that: the climate change has affected the spatial-temporal
changes of dry and wet condition from 1961 to 2010 in northeast China. In the past 50 years, northeast
China's climate shows a warming and drying trend in general; during 1961—2010, the annual reference
evapotranspiration decreases clearly in the most regions of northeast China, which is related to climatic
factors during this period. Moreover, the inter-regional difference in reference evapotranspiration is obvious,
fluctuating from 318 to 842 mm. Particularly, the changes of reference evapotranspiration are obvious in the
central Heilongjiang. However, no obvious changes are found in the southeastern Jilin; over the past 50
years, the annual relative moisture indexes fluctuating from -0.64 to 0 are negative in most areas of northeast
China, indicating clear reduction trends. This further illustrates more and more serious drought exists in
northeast China, especially in the period of 2001—2010. However, in southeast coast, the relative moisture
indexes has small changes in view of its special geography location. So, in order to make full use of the
climatic resources and ensure high and stable yield of crops, some adaptation countermeasures should be
formulated in northeast China.

In summary, we provide useful information for policymakers to make effective and sustainable
development strategies in Northeast China under climate change. However, additional factors such as
adaptation, water resource availability for irrigation, and more sophisticated climate models should be taken
into account using both modeling and field-based studies to create complete assessments of climatic
resources and dry and wet conditions in northeast China.
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VEGETATION COVER AND SURFACE ALBEDO CHANGE UNDER URBANIZATION:
A CASE STUDY FROM SOUTH CHINA
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Abstract: Fine resolution GVF and albedo derived from Landsat TM/ETM+ images were used to examine their
relationship along spatial gradients of dramatic urbanization in the Greater Guangzhou located in South China from
1990-2000. Moderate resolution GVF and albedo datasets derived from MODIS product were used to analyze their
seasonal variation with rapid urban expansion from 2001-2007. The results show that distribution of shortwave albedo
had a clear trend of declining from urban center to natural land in 1990. However, there was no obvious trend in
shortwave albedo change along urban-rural gradients due to the expansion of low albedo urban buildings and more
heterogeneous land cover patterns in 2000. It is suggested that large portion of absorbed energy in urban area is likely
converted to thermal energy that heats up near surface air and emitted as longwave radiation.

Key words: land use, urban, albedo, green vegetation fraction, energy balance

1 Introduction

Urban development often causes great modification of land surface properties, landscape pattern, and even
local climate through changing land use and cover [1, 2, 11]. Dramatic urbanization in China’s mega-cities is
a very common phenomenon that converted large patches of croplands and woodlands into build-up within a
matter of decade or even multiple years. Large-scale changes of the land use patterns in eastern China have
so far resulted in rapid change of land surface properties. Therefore, a dynamic land surface scheme for
simulation in regional climate models must be fully considered to reflect these changes as important driving
forces. In this paper, we selected the Greater Guangzhou as study area and analyzed the spatial patterns,
trends and magnitudes of vegetation cover changes on decadal timescales, to examine key processes such as
urbanization that drove those changes and the impact of changing GVF on surface albedo.
2 Methods
2.1 Study area

Greater Guangzhou is the biggest city in southern China and has experienced dramatic urbanization since
the late 1970s, with acceleration after 1990 [11]. The mega-city is located in northern Pearl River Delta
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between 22-23°N and 112-114°E. With total area of 7434.4 km2 and a population of 7 million (2000 YR),
the Greater Guangzhou comprises eight administrative districts in city centre and four rural counties before
2001. Our study area covers entire Greater Guangzhou, including the city centre and rural counties,
respectively named urban area, Zengcheng, Huadu, Conghua, Panyu, which can be seen in Figure 1.

O South ChinaSea

Fig. 1. (Top left) Location of the Greater Guangzhou in South China, and (Bottom right)
spatial distribution of urban and rural counties in the Greater Guangzhou
2.2 Data

In this study, Landsat TM/ETM+ images over similar acquisition time (TM: 1990/10 and ETM+:
2000/10) were selected to derive high resolution land surface datasets of green vegetation cover and albedo.
Basic radiometric and geometric corrections were first performed. Then, visible, NIR and SW albedo were
calculated with the selected Landsat images as proposed by Liang (2001).

MODIS data (http://modis-land.gsfc.nasa.gov) provide long-term continuous measurements of surface
albedo and vegetation index at moderate resolution. Seasonal maximum value composite (MVC) datasets of
vegetation and albedo derived from MODIS Collection 5 dataset cover the period of 2001-2007.

2.3 Calculation of green vegetation fraction

As the widely used linear mixing model for vegetation index, GVF was stretched in the whole image
to quantify vegetation abundance [3, 7]. The fraction of green vegetation per grid cell was proposed to
exmine land cover roughness as expressed in the following equation [3]:

_ NDVI-NDVI,

"~ NDVI.. —NDVI

Where, NDVI was the normalized difference vegetation index (NDVI) calculated by using spectral
radiance in the red and near-infrared wavelengths, and are the maximum (dense vegetation) and minimum
(bare land) NDVI thresholds. In this study, we choose 0.05 and 0.70 as the NDVI threshold values of minima
and maxima respectively [14].

3. Results and discussion
3.1 Relationship between land albedo and vegetation fractions

Urbanization in the Greater Guangzhou from 1990-2000 had been accelerated by the expansion of
urban area and population increasing. Meanwhile, the percentage of build-up area increased from 3.3 % to
5.6% and the percentage of urban population to the total population increased from 67 % to 81 %.

In order to quantify the impact of urbanization on land surface parameters, we examined the
relationship between albedo and GVF under urbanization. The spatial pattern of SW albedo was firstly
analyzed across the gradient of anthropogenic influence. Figure 2 shows the SW albedo change of the pixels
along the white line chosen to represent the urban-rural migration in the Greater Guangzhou in both 1990
and 2000. It is found that SW albedo of the pixels along the white line from urban to rural forest, especially
on the initial segment (~0-20 km) of the line, showed larger amplitude spatial fluctuations in 2000 than 1990.
It is suggested that the distribution of SW albedo became more heterogeneous due to locally modified land
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surface properties and land cover change tended to be more dramatic in inner suburbs than outer suburbs
from 1990-2000. SW albedo changed in response to vegetation and anthropogenic gradient, with significant
decrease (p<0.01) from urban to rural forest in 1990 (Fig. 2a). However, albedo change was very
insignificant along the urban-rural gradient in 2000 (Fig. 2b). This is probably because the cropland in inner
suburbs was replaced by low
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Fig. 2. Spatial patterns of green vegetation fraction (GVF) and shortwave albedo in 1990 (a) and 2000
(b). Transect images derived from Landsat TM/ETM+ cover a rectangular region shown in Figure 1
(bottom right), and pixels were sampled along the white line representing the urban-rural migration. The
y-axis has a starting value of zero corresponding to a distance of 0 km from urban to rural.

Then, Figure 3 shows the relationship between SW/visible/NIR albedo and GVF in the Greater
Guangzhou. It can be seen that a GVF threshold of approximately 0.21 was detected where the relationship
between albedo and GVF might change. When GVF was less than 0.21, with the increase of GVF, visible
albedo had no significant change (Fig. 3a) and SW/NIR albedo increased (Fig. 3b and 3¢). When GVF was
above 0.21, GVF had significantly negative impact on SW/visible/NIR albedo. We speculated that those
pixels with low GVF could mainly be composed of the concrete, buildings and metal, which have a lower
albedo than rural areas with trees and vegetation. As the increase of GVF, the albedo also increased due to
the mixture of vegetation, impervious surface and soil. However, the albedo starts to decrease as GVF further
increase above a threshold. This is because high GVF means dense vegetation with multilevel canopy which

results in a low albedo.
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Fig. 3. Scatter plots for visible albedo (a), near infra-red albedo (b), short wave albedo (c) and
green vegetation fraction (GVF) in the Greater Guangzhou in 2000.

3.2 Seasonal variation of albedo and GVF under urbanization
Table 1 presents that the urbanization rate (measured by the percentage of urban population of total
population) increased by 0.2 % yr and urban expansion rate (measured by the percentage of built-up area)
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reached about 0.6 % yr in the Greater Guangzhou from 2001-2007. Meanwhile, the urbanization was almost

continuous, with a sharp increase of the built-up area occurred in 2004-2005.
Table 1.
Urbanization level from 2001-2007 in the Greater Guangzhou

year 2001 2002 2003 2004 2005 2006 2007

Urbanization rate” (%) 81 81 81.1 813 822 822 823
Percentage of built-up area (%) 7.1 7.4 8.2 9.0 9.9 10.5 11.3

"Urbanization rate defined by United Nations is the percentage of urban population to the total population and census data was
collected from Guangzhou statistical yearbook (2002-2008).

Then, the interannual trends of albedo and vegetation cover (MODIS NDVI) under urbanization
were examined by using 5 season smoothing average (Fig. 4). It is shown that from 2001-2005 NDVI was
negatively related to urbanization rate and albedo was positively related to urbanization rate. As expected,
there were sharp changes in NDVI and albedo corresponding to dramatic urban expansion and population
increase during the period 2004-2005. Despite the continuation of urbanization, there was no obvious change
of NDVI, and even a small decrease of albedo from 2005-2007. It might be attribute to the effects of mixed
pixels and the strength of urban greening associated with further urban expansion. In addition, compared
with albedo, NDVI fluctuations tended to be slightly larger, which could be due to the impacts from more
extreme climate events, such as the extreme freezing in the winter of 2007 in South China.

Vegetation cover and surface albedo change are related to UHI effect, solar radiation budget and
surface energy balance in these areas. The reflected radiation in urban area was sequestered by complicated
architecture and could not be reflected to the atmosphere, which probably intensified the UHI effect [4, 8].
The heated upward air associated with the intensifying UHI effect could cause less precipitation. More
homogenous surface composed with cropland in suburban area changes the surface roughness, wind
direction and wind velocity, which could cause high evaporation and drier climate.
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Fig. 4. Time series trends of NDVI (a) and albedo (b) from 2000 -2007 under urbanization.
NDVI and albedo datasets were processed by using seasonal maximum value composite
method. Urbanization rate was derived from Guangzhou statistical yearbook (2002-2008).

4 Conclusions

The spatial variability of GVF and SW albedo from 1990-2000 were highly heterogeneous along the
distance from urban to rural area in our case study. The largest variability occurred in transitional zones
between urban and rural area, and are associated with strong anthropogenic impact. GVF is consistent with
the level of urbanization, and the relationship between albedo and GVF shows SW albedo, visible albedo and
NIR albedo responded to relative abundance of green vegetation fraction in similar ways. Lower SW albedo
was found in urban/inner suburbs with lower GVF, indicating high proportion of SW radiance was likely
sequestered by urban area to heat urban land surface temperature and atmospheric temperature.
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TO ESTIMATE STREAM FLOW: LONG TERM PREDICTION FOR ONGI RIVER
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Abstract: This study is carried out in Ongiriver, which is one of the Central Asian internal drainage basins. First, we
tried to find the best method to estimate evapotranspiration over Ongi river basin. In order to define the best method, we
employed water balance method, evapotranspiration estimation empiric equation by Takahashi, total evapotranspiration
method of Thornwaite and Blaney- Kradle. We found that the Takashi’s equation was the best method to describe flow
regime in Ongiriver and we improved the equation using the observed hydrological and meteorological data. A
significant correlated relationship (R=0,82; n=24; p=0.01) was found between calculated river flow and observed river
flow, which points that our finding is reliable. Based on the relation (equation), we estimated future Ongi river flow in
the period of 2020-2099 using HADCM3 model scenarios of Al, B1, A1BI.

In this study, we revealed that Ongi river flow will be decreased in conjunction with increased evapotranspiration from
2020 to 2099 for all 3 scenarios. These results obtained in this study could become valuable information for the policy and
activities on integrated water resources management in Mongolia.

Key words: drainage basin, water balance, evapotranspiration, depth of runoff, precipitation.

Introduction

Due to climate change, much evolution have been observed in the river basin ecosystems. These
evolutionary changes surely bring negative impacts on flow regimes of rivers and lakes that are solely
supported by precipitation amount. Therefore, it is vital to investigate future changes in river flow in the our
country, where has shortage problem of pure water resources. In our country, researches about integrated
water resources management and climate change have being done during recent years. So, I suppose that this
study contribute policymakers of water resources planning and management.

This work contains main objectives which are to obtain hydrologic model using water balance
equation and to determine stream flow of Ongiriver in the future. For the objectives, I have done performed
such as watershed delineation and river basin morphology characteristics, study of longterm forecasting
methods and estimation of evapotranspiration.

Materials and Methods
We used meteorological data in the period of 1976-2010 including river daily discharge, air
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temperature and precipitation those observed at 2 hydrometeorological stations and 4 posts in the area of
Ongiriver(45-47°N, 102-104°E). To predict future (2020- 2090), climate inputs from the HadCM3 scenarios
(Al, Bl, A1B1) model, developed at the Hadley Centre in the United Kingdom.

Main method is water balance equation which is estimated by mean air temperature, rainfall and
evapotranspiration in basin. Model output is estimated using the statistical method. The conjoint use of the
long-term water balance in the river basins and the framework of statistical scaling, taking the average flow
field as the scaling variable. Estimation of the long-term water balance considers the spatial variability of
hydrologic fields, in which drainage basins considered the basic hydrological control volumes for estimation.
Evaluation of estimates for actual and potential long-term evapotranspiration was implemented using diverse
methods.

GIS approaches toward hydrologic analysis require a terrain model that is hydrologically corrected. A
hydrologically corrected DEM (resolution of 30m, AstGDeM) is one in wich all depressions have been
filled. The GIS analysis the depressionless terrain data by applying the pour model, where water flows across
the landscape from cell to cell based on the direction of the greatest elevation gradient. Another used
methodology and theory are shown in detail below.

1. The differential equation for water balance of adrainage basin is given by [Manabe, 1969; Schaake,
1990],

SD_P®-E®-R® (1)
where S(¢) represents soil and ground water storageas a function of time, P(f) and E(f) represent basin
integrated precipitation and actual evapotranspiration rates, and R(¢) represents the total runoff leaving the
basin. Total runoff R(¢) includes the stream flow at the basin outlet and the net integrated lateral subsurface
runoff. Integrating equation (1) over long time scales say of time length T gives

st ~s) =2[P® -E® -R®|a&=P-E~-R (2
T r-o

where the bars denote time average according to the mean value therem. Since soil and groundwater storage,
S, is finite as 7T is increased, the quantity [S(¢)-S(0)])/T goes to zero. Thus, the long-term approximation for the
water balance gives, R = P - E. Therefore, estimation of mean annual runoff requires basin integrated
estimates of precipitation and actual evapotranspiration. To illustrate the validity of R= P-E, as an adequate
long-term approximation, it can be shown that the magnitude of the maximum error is boundedabove by,

|IP—E—R| =3 < 15mm/year 3)
A

2. Methods of estimating potential and actual evaporation
Takahashi formula:

Based on river basin mean precipitation and air temperature.

ET = 3100 P/[ 3100 + 1.8 P* *exp+4Tm/(235:Tm) 4)

where, Tm- month mean temperature °C P- month precipitation, mm Therefore I should choose Takahashi
that is high accuracy.

3. Model for estimating effects of climatic change on runoff

Following Wigley and Jones (1985), we begin with the water-balance equation for a drainage basin

Q=P-ET (5)
where Q, P, ET are long - term average values of runoff, precipitation, and evapotranspiration, respectively.
Designating the runoff ratio, defined in as w, we have
Q=w*P and  ET=(l-w)*P  (6)

Now suppose a change in climate causes both precipitation and evapotranspiration to change by the

relative amounts p and e, respectively, so that
P,=p*P, and ET,=e¢*ET, @)

where subscript 0 indicates present values and subscript 1 indicates the new values. Combiningequations we

can write .
@y p—ll—wl=s
1=0="w  ®

Equation a gives the relative change in runoff as a function of the present runoff ratio and the relative
changes and evapotranspiration.
Results

1. In order to achieve purpose of the study, we need estimate mean basin air
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temperature and mean rainfall amount in the river basin
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Fig. 1.Thiessen polygon delineation foe estimation of mean basin rainfall

2. There is clear tendency of increase of basin air temperature and decrease of basin
rainfall
Since systematic observation for rainfall in the basin, rainfall amount is decreased by about 25 mm.
3. Temperature is increased by 2°C in the river basin. Such increase of air temperature
is main factor of drying of the river basin.
4. Estimated basin mean air temperure and rainfall served as input of the Takahashi

method for estimation of basin evapotranspiration and accuracy of the method is estimated by
comparison of observed runoff and estimated runoff by the water balance equation.

Observed and estimated runoff

Runoff, mm
&

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Year
-~ Estimated -+ Observed —Linear ( observed )

Fig. 2. Observed and estimated runoff by the water balance equation

Correlation coefficient between observed and estimated runoff was 0,77 which was quite reasinable number. Although there was
some decrapancy between observed and estimated runoff in terms of absolute values. For this reason we made some correction using
following relationship

Relationship between observed and estimated runoff
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Fig. 3.Relationship between obsrved and estimated runoft by the water balance equation
(evapotranspiration by the Takashashi method)
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Finally, we estimated future runoff of the Ongi river for 2020-2099 years using equation 9 where air
temperaure and rainfall simulated by Hadley CM3 model (P.Gomboluudev, 2011).
Qestimation = P - 3100 P/[ 3100 + 1.8 P* *exp!3*4Tm/(2351Tm) )
Estimated future runoff also was corrected by above relationship.
Qﬁlture:0-0063* Qzestimation - 0. 1474Qestimation +2.9657 (10)

Future runoff of the Ongi river
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Fig. 4. Future runoff of the Ongiriver estimated by HadCm3 model under there different scenariosAl, B1 and A1B1

Estimated runoff with different probability of occurrence was unrealistic under Bl, A1B1 scenarious
while Al provide better estimation.
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Fig. 5. Future runoff variation estimated by Al scenarios

Comparison between estimated mean runoff and observed one shows quite good matching in terms of
mean values. Our estimation shows that annual mean runoff of the Ongiriver is estimated to be decrease by
20 percent during the period of 2020-2090.

Conclusions

1. Estimation of runoff by the HadCm3 model under AlAl, Al scenarios provide unrealistic results.

2. Correlation coefficient between observed and estimated runoff was 0.77 and thus mean basin
runoff can be estimated by mean air temperature and mean basin rainfall on the annual base. Therefore, we
need to continue calibration of Takakhashi method for our condition.

3. After correction of estimated runoff by regression equation between observed and estimated
runoff correlation coefficient increased up to 0.82. It shows some confidence possibility to estimate runoff of
the Ongiriver.

4. Increasing of air temperature which causes intensive basin evapotranspiration and decreasing
tendency of rainfall amount are main factor of drying of the river basin.

5. Our estimation shows that runoff of the Ongiriver is expected to decrease by 20 percent during
the period of 2020-2090.
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Finally, we would like to conclude importance and need of such studies with better input data and
estimation methodology. Therefore, our next purpose will be calibration of different water balance models in
the Ongi river combination of different evapotranspiration methods.

Reference

1. Dawai Han. Concise Hydraulics. — 2008.

2. Department Of Water Resources Engineering. Methods Of Estimating Potential And Actual Evaporation. — 2005.

3. Journal Of Hydrologic Engineering. Linking Long-Term Water Balances And Statistical Scaling To Estimate River Flows Along
The Drainage Network Of Colombia. —2007.

Lawrence Dinsman. S. Physical Hydrology. - Second Edition, 2008.

Processes Metq 98 And Its Applications.

Subramanya K. Engineering Hydrology. - Third Edition, 2008.

WWEF Mongolia Programme Office. Assessments Of Climate Change And Anthropogenic Impacts Into Hydrological Systems Of
Onon, Kherlen And Khalkh River Basins, Mongolia. — 2008.

8. Ziverts and 1. Jauja. Mathematical Model Of Hydrological, 1993.

9. Apait U, Duxrysa [I. Cynanraa IMHXWITIIHUA @KW TYHLPTIOX apra 3yH, CTaTUCTUK OOJIOBCPYYIalT, MaTEMATHK 3arBapuiial

oHoB4JOI. - 2007.

10. Dkooru TorTBOPTON Xer:IniH TeB. OHIH TONBIH yC TaTapy Oyil LIanTraad HITACH AyrHaat. — 2006.

11. Oroyn.P, Barxapran 3. baiiranuiid 1oMC y33TIJTHIAT ITMHKIIX3 MaTEMATHK CTaTHCTHK apra X3parisX Hb. — 1989.

12. Illenotko B.A. UncneHHble METOIBI B THAPOIOrHH. -1983.

Nownk

BJIMAHUE 3EMJIETIOJIb30BAHU S HA MOTEIJIEHUE KJIMMATA
HA BHYTPEHHEMOHI' OJIbCKOM IIJIATO
©llroanbuuH a0’ (shaoqq@igsnrr.ac.cn), Lizrons Wikait 2, [3uoans Jlio '
" Uuemumym ceoepaghuu u npupoonsix pecypcos KAH, 2. Iexun, Kumaii
? Komneooe Kumaiickoii akademuu nayx, 2. Iexun, Kumaii

IMPACT OF LAND USE/COVER TYPE ON CLIMATE WARMING IN INNER MONGOLIA PLATEAU
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Abstract: Land use / cover change (LUCC) would impact on near-surface air temperature measurements. Based the
temperature data from meteorological stations, 1:10 LUCC data sets and NCEP reanalysis air temperature data, this
article used of "observation minus reanalysis (OMR) dismantling of land cover on temperature variations in individual
contributions, with Sen trend calculated method and Mann-Kendall nonparametric test to calculate and analyze the air
temperature trends caused by different land cover types, and different land cover change types in the Inner Mongolia
betweent 1980-2010. The results show that the study area for nearly 30 years LUCC overall temperature showed
significant warming, an increasing trend of 0.29°C/10. Different land cover types of temperature warming trend
descending order were: sandy land construcition land grassland framland, but also has significant space difference.

Key words: Meteorological stations, LUCC, OMR, temperature change trend.

Introduction
By the increase in greenhouse gas-induced climate change has become a hot issue of the large number
of research (Canadell and Raupach 2008; Marland et al. 2003), LUCC impacts of climate change has not yet

got a comprehensive and full attention. Land use/land cover types of changes affect the underlying surface of
the surface physical characteristics (such as urbanization, farmland, deforestation, etc.), to change the land-
atmosphere exchange processes, and greenhouse gas together constitute major factors of human influence on
climate processes. Inner Mongolia Plateau across from the eastern humid and sub-humid lands to the western
arid and semi-arid region, and is the joining area of eastern China monsoon region and the arid area of
Northwest, but also typical areas of comparative analysis of different climatic environment, the
understanding of our country and the entireEast Asia climate change has important significance. Recent
studies have shown that the temperature trend analysis at the regional scale is more representative than at
individual sites, especially temperature change from land cover changes (Mishra and Lettenmaier 2011).
Therefore, the use of surface observations comprehensive analysis of the entire study area of climate change
is more scientific significance than comparison between individual sites. In this paper, Inner Mongolia
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temperature data of 115 meteorological stations, NCEP reanalysis as well as 1990, 2000, three 1:100000 land
use/land cover data, are uesed to analyze the contribution of different land cover types for air temperature.
Data and Method
1. Meteorological stations data

In this study, Inner Mongolia 115 meteorological stationsof monthly average temperature data total 31
years from 1980-2010 were used. The data quality control were processed strictly and generated the shared
data set.
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Fig. 1. The distribution of meteorological stations and land use/cover change in the Inner Mongolia

40° N

2. Reanalysis data and temperature analysis methods

The estimate of LUCC effection of temperature was calculated by the difference of observed data and
reanalysis data, called “Observation minus reanalysis” (OMR) method (Kalnay and Cai 2003). Due to the
NCEP reanalysis data assimilation unused surface observation data, and then the temperature data is not
sensitive to the physical characteristics of the underlying surface. Therefore, the temperature difference of
ground-based observations minus the NCEP temperature, called OMR temperature, could reflect the
contribution of the underlying surface land cover changes for temperature. The OMR method can masked the
observed temperature and the reanalysis of long time series of temperature scale climate fluctuations, is
conducive to estimate the contribution of the change in the nature of the surface physical climate.
3. LUCC and buffer region

The 1990, 2000 and 2005 Inner Mongolia 1:100000 LUCC data (~30m spatial resolution) was
obtained from the Data Center of Resources and Enviroment, Chinese Academy of Sciences. The 25 classes
of land cover vere further grouped into 6 aggregated classes of land cover (Liu et al. 2005). Here, the
cropland, grassland, built-uip land and sandy land were chosed for analysis.

Tablel.
The major land use/cover change during study area
1st level classes 2nd level classes
Cropland 11 Paddy land 12 Dry land
Grassland 31 Dense grass 32Moderate grass 33 Sparse grass
Built-up land 51 Urban built-up 52 Rural settlements 53 Others
Sandy land 61 Sandy land 62 Gobi 63 Salina 65 Swampland 66 Bare soil 67 Others
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This article choose the 3km radius buffer land cover types around meteorological stations to analyze.
The area which exceed 50% during the buffer of the all three periods data were chosed as the typical land
cover type stations. The trends of year average temperature and season average temperature were calculated.
4. Air temperature trend analysis method

This article calculated the observed temperature, NCEP reanalysis temperature and OMR average
annual temperature and the quarter average temperature trend value. The starting point of the period could
cause inconsistent results of the analysis, so we select different start time and end time for different analysis
in order to better clarify the problem from a different angle. For example, the temperature analysis in the
region long time series of temperature space distribution of the Inner Mongolia region is to select the 1980-
2010 time period, and we select the 1990-2010 period for the LUCC matching analysis. This article choose
the Mann-Kendall and Sen trend analysis for each site temperature trend analysis, which have more robust
outliers process than the least squares regression analysis (Kendall 1948; Sen 1968).The advantage of this
method is that the building statistics would not affecting by the non-normality of the temperature data,
seasonal changes and incomplete data.

Result and analysis
1. Inner Mongolia Plateau temperature trend spatial patten between 1980-2010

The 115 stations in the Inner Mongolia region 1980-2010 average annual temperature of 10-year
moving average time series were analysed and the result showed that all sites observed temperature, the
NCEP temperature, OMR temperature, showed a gradual increase trends(figure. 2). Region observed
temperature warming trend mean is 0.58 © C/10, the NCEP temperature trend is 0.29 ° C/10 years, OMR
temperature trend is 0.29 °© C/10.

The sites observed temperature trends showed that more than 90 % of the site through the 0.05 level of
significance test, 53 % of the site through the 0.001 level of significance test. In the figure 3A, temperature
trend have a significant spatial distribution characteristics of arid and semi-arid regions, and the Wulanchabu
with the Xilin Gol League in the Sahel area have the largest warming trend and the Hohhot followed, but the
warming trend is greater than the eastern Chifeng, Tongliao agricultural and husbandry transitional zone. In
cold temperate humid and sub-humid lands, south of Daxinganling forest grass have the smallest warming
trend.

The OMR temperature of the all sites has a warming trend of 0.29 ° C/10 years. The LUCC contribute
to a 57 % temperature warming. 84 % of the site through the 0.05 level of significance test, 28 % of the site
through the 0.001 level of significance test. In figure 3B, Wulanchabu, central Inner Mongolia at the junction
with the Xilin Gol League in the Sahel area have the largest trend, followed by around Hohhot, eastern
Chifeng, Tongliao pastoral transitional zone and south of Daxinganling forest and grass land. And even
individual site have cooling trend.
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Fig. 2. 10-year moving average of time series variation diagram
for meteorological stations annual mean temperature during 1980-2010
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Observed temperature trend or OMR temperature trends have significant correlation with climatic
zones and underlying surface land cover features. These two trends are gradually increase from the humid and
sub-humid region of eastern parf of Inner Mongolia to the arid and semi-arid regions of weasten part. These
trends show a gradual decline feature from the desert steppe region in northern part to the farming and pastoral
transitional zone in southern part. OMR temperature could reflect the individual contributions of the
temperature changes from LUCC. There is significant trend difference between the forest and grass land in
notrheatern and the desert steppe in central and western Inner Mongolia. This also reflects the effect of LUCC
spatial pattern for the temperature.

2. Temperature and trend of different land cover types in the Inner Mongolia Plateau

Figure 4 showed the observed and OMR annual average temperature change of four land cover types
during the buffer around meteorological stations. The two type temperature both showed that sandy cropland
built-up land grasslan. The temperature of cropland is higher than the grassland temperature although they
were both the vegetation cover region. The reason may be that the cropland usually around the built-up land
and would be affected by human heat sourse. The grassland stations during the humid and semi-humid
climate region in northeastern Inner Mongolia would be affected by the forest around the stations.
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Conclusions

1. From humid and semi-humid region to arid and semi-arid region, temperature warming trend
increased gradually, especially reached the highest during the western of Inner Mongolia, which is mainly
desert. However, this warming trend decreased gradually from northern to southern in Inner Mongolia,
which is the pastoral transitional zone. During 1980-2010, OMR temperature trend is 0.29 C/10yr, which
indicated the contribution of underlying surface is 57 % for the temperature warming.

2. The observer and OMR temperature of four land cover types had obvious difference by comparing.
The order is sandy land cropland built-up land grassland. However, the compare of OMR temperature
indicated that the order of contributaion of four land cover type is: sandy land built-up land grassland
cropland. This indicated the land cover type not only affected the temperature, but also affected the
temperature trend.
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LANDSCAPES OF EXTERNAL EXPOSURE TO THE CENTRAL REGION OF MONGOLIA
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Abstract: The geographical position of Mongolia (temperate latitudes of the northern hemisphere), high prevalence

areas with mountainous terrain and a relatively weak distribution of plains — factors facilitating exposure of landscapes

to outside influences as defined by the changes in the following dynamic processes:

- Climate (change in both macro-and micro-climate entails draining the land due to lack of moisture, and reduce the
volatility of precipitation);

- The mode of surface water (decrease in water level);

- Morphodynamical (increased water and wind erosion events);

- Soil (soil drainage);

- Vegetation (disturbance of vegetation);

- Changes of fauna (reduction goals, migration).

Key word: morphodynamical, landscape, very weak, weak, moderate, strong, sever, anthropogenic influence.

In view of these factors in the central region within the framework of the types and subtypes defined
exposure landscapes outside influences on the following degrees of change: very weak, weak, moderate,
strong, severe. Territories of different terrain types differ in soil fertility, biological characteristics and
potentials.

1. In a very weak degree outside influences are landscapes that are not used on the farm, where not
many herds are grazing animals and are in hard-to-vertex alpine areas. These landscapes are mountain taiga
and mountain forest landscapes. As a result of weathering formed clastic rocks and scree in kurume, there are
steep rock faces and cliffs. The soil cover is thin, not suitable for use in farming. Occasionally there are
steppe landscapes due to scant moisture or remoteness can not be used in animal husbandry.
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2. By weak slightly susceptible to outside influence landscapes are landscapes, to a very weak extent
used in agriculture, therefore, no significant changes in vegetation and soil cover. These landscapes are areas
remote rugged terrain and boreal forests Khentei. As noted in the previous chapter, under the influence of
rainfall and other climatic conditions here formed stable soil with dense vegetation that prevents erosion
process.

In recent years the logging start and cover some areas of the forest landscape mountain Khentei, more
forest wildfires. By this classification include landscapes and mountainous river valleys. They are in the over
whelming majority of the narrow gorge. This much rain falls, so marshy soil, rivers are flowing and fleeting
as a result of a significant bias. Starting from the middle to the increasing dryness of the mouth, but as the
ground water is close to the surface, this does not affect the dryness of vegetation biomass and good. The
landscapes are less susceptible to outside influence. In the steppe landscape there is a slight change of the
ratios in the plant complex and minor damage to shrubs.

3. The landscapes in the moderate, vulnerable to outside influence, increased vegetation types that are
resistant to this effect. Diminishes the role of pasture land. Up to 30% of the surface exposed to exploitation,
sometimes observed the destruction caused by water erosion. This also includes areas occupied or used
regularly allowable cut seasonal pastures. By the landscape in moderate susceptible to outside influence, is
forest landscape. In the changing landscape of steppe vegetation types and components of their morphology.

4. Strong susceptible to outside influence landscapes with dramatically altered the composition of
vegetation, which is dominated by annuals and weeds, forests cut down greatly. Up to 30% of the slopes
occupied by pastures, which is everywhere apparent soil destruction, impaired fertility of the soil. This
classification also includes land Mongoli, which was carried out and maintained planted, as well as land
subject to year-on-year to fire. This also includes the territory of the intermountain valleys and river terraces,
which are due to declining groundwater levels and the loss of connection between soil layers lose signs of
meadow soils exposed steppe formation process and low vegetation cover. Such land with grass landscape
observed in the dry-brown soil in the territories. Severe disruption is observed on the marginal ridge
mountains Khentei with low-mountain terrain. Chestnut and black and chestnut soils, common on the slopes
of mountains and hills, poor biomass. The soil is black earth of these mountains are mostly loamy and
gravelly. Near population centers on the ever-used pasture slopes of low mountains, especially in areas with
light-textured soils, landscape heavily exposed to destruction.

5. It is severe susceptible to outside influence landscapes are those where the original vegetation is
almost completely destroyed, in most annual weeds are growing. These places include the residential areas in
the basin, including Selenge, Darkhan city, Soum Zuun, Baruun Kharaa and river Tuul, Kharaa land that are
in the mining areas — Zaamar, Hongor, Mandal, Bornuur, Sumber, Umnugovi and Dundgovi etc etc.. In the
valleys around pasture fields of land subject to the almost total destruction of the landscape and the
surrounding area is completely lost their original appearance.

The character of the anthropogenic influence on the central region of Mongolia

The main factors of the anthropogenic influence on the ecosystems of central region are: intensive
pasture, industrial way of gold-mining, forest fires owing to the human’s actions.

Cattle breeding are the traditional and the main craft in the countryside in Mongolia. But grow of the
number of cattle make it dangerous for existence of some ecosystems. Cattle breeding are developed in the
flat part of the lowland swamps in steppe and forest-steppe zone.

Forest wildfires are bthe disaster for the Khentei taiga part of the Mongoli. As a result, wood layer of
birch was lost and grass-shrubs and moss layers were changed a lot.

Industrial gold mining dangerous for the existence of wetland ecosystems of the region, not only in the
mountains of taiga, where the gold is extracted, but also in the flat country, which are connected, as a rule, with
river basin.
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CHANGES IN THE DARKHAD DEPRESSION, NORTHERN MONGOLIA
©Saruulzaya A.' (saruulzaya@gmail.com), Jambaljav Ya.”, Gansukh Ya.?

'Hokkaido University, Sapporo, Japan
*Institute of Geography MAS, Ulaanbaatar, Mongolia

Abstract: We quantified the lake changes in the Darkhad depression based on the Landsat satellite imagery. The
Landsat Thematic Mapper and Enhanced Thematic Mapper Plus (TM and ETM+) imagery was acquired for summer
months (1986/07/23, 1995/06/30, and 2007/07/17). Lake areas on the imagery were delineated by the normalized
difference water index (NDWI). Lakes in raster format were converted to vector-based shape-files using by ArcGIS
software. We found 1038 lakes in the Darkhad depression during the study period. These lakes were arbitrarily sub-
divided by size into four categories: small lakes, medium lakes, large lakes, and very large lakes. Small lakes occupy
an area ranging between 1 to 10 ha and constitute about 73 % of the 403 lakes in the considered area, but only 6.6% of
the total lake area combined in 1986. Approximately 3.4 % of the lakes sampled exceeds 100 ha in area (large and very
large lakes), accounting for 76 % of the total lake area sampled. Only 3 lakes have an area greater than 1000 ha, and
the maximum size is 5233.8 ha. The 28 new lakes have appeared by 61 ha in 1986-1995, whereas 15 new lakes formed
by 32.1 ha in the Darkhad depression between 1995 and 2007. There was a significant increasing trend in mean annual
air temperature since the 1979s for the Darkhad depression. Besides, there was no significant trend in summer
precipitation during the same period.

Key words: lake, changes, Darkhad, northern Mongolia, and Landsat.

1. Introduction

The Darkhad depression is located in northern Mongolia, close to the Mongolia-Russia border, is one
of the most interesting examples of vast lakes, and thermokarst lakes. Thermokarst lakes are common
features of northern high-latitude regions where ice-rich permafrost exists. Thermokarst lakes are formed due
to thawing permafrost and melting of massive ground ice [1]. Therefore, occurrence of active thermokarst
lakes often indicated that permafrost is unstable and warming [5].
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Fig. 1. Darkhad depression in the Hovsgol province and permafrost distribution map of Mongolia
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The Darkhad depression is characterized by ice-rich continuous permafrost. The surface of the
permafrost experienced strong thermal erosion, which resulted in the formation of thermokarst lakes on the
depression floor [3]. The permafrost is probably thawed under the largest lake, the Dood Tsagaan, which
occupies the lowest part of the Darkhad depression. During the last decades, efforts of many scientists have
been focused on the study of geocryology, geology, geomorphology, and environmental changes in the
Darkhad depression [2, 3].

The purpose of this study is to quantify of the lake changes in the Darkhad depression. For this
Landsat satellite imageries from the past 21 years were used. The application of remote sensing data for the
monitoring of these largely remote and extensive landscapes is often the most cost-effective tool, and is
therefore a fast growing research area. By using remote sensing, it is possible to observe such environments
frequently and at large scales, observe changes, and deliver basic data for the depression.

2. Topography and environmental settings

The Darhad depression is an area which is located in northwestern part of Mongolia, and consists of
the natural special situation (Figure 1). The depression is surrounded by high-mountain ranges ~ 3200 m
above sea level, which is approximately 100 km long from north to south and 20-40 km wide. The
depression floor is at 1540 m above sea level and is covered by numerous thermokarst lakes, which of Dood
and Deed Tsagaan Nuur, Targan Nuur are the largest. Many medium to large rivers feed the Darkhad
depression. The depression drained by the Shishigt river, a head of the Yenisei River [3].

The Darkhad depression is characterized by several types of landscapes formed in different
geomorphologic and moisture conditions. There are three zonal types of landscapes which are taiga, forest
steppe, and steppe. Most of the depression floor is forest-free. The vegetation assemblages are dominated by
boreal species, which can survive in servere climate conditions [2]. The depression is characterized by ice-
rich continuous permafrost. This area contains widespread mountain permafrost, and comprises the southern
fringe of the Siberian continuous permafrost zone. Mean annual permafrost temperature is -1°C to -2°C in
the depression. Active-layer thickness is shallow ~0.5 to 1.0 m (4). On the depression, permafrost related
landforms such as pingo, ice-wedge polygon, hummock, and thermokarst are extensively distributed [6].

3. Data and Methods

In this study, we used the Landsat Thematic Mapper and Enhanced Thematic Mapper Plus (TM and
ETM+) satellite imagery (1986/07/23, 1995/06/30, and 2007/07/17) to quantify the lake changes in the
Darkhad depression. The imagery obtained from the United States Geological Survey (USGS). Smoke from
wildfires and clouds were a major limitation in acquiring useful the satellite imagery from the summer months.
All imagery re-projected to UTM zone 48N, and all bands were mosaicked to cover the Darkhad depression.

Lake areas on the images were delineated by the normalized difference water index (NDWI). Lakes in
raster format were converted to vector-based shape-files using by ArcGIS 10 software. In this analysis, a
minimum lake size of 1 ha (10 pixels) was chosen as the cut-off for the lake change analysis. Besides, we
calculated the normalized difference vegetation index (NDVI) at each image. In addition, we shortly
described the methods of NDWI and NDVI.

NDVI = IEb'm'fm;mmE}NDWI and NDVI were computed for each pixel using the following
(band 4+band 3)

equations [1, 2].
NDWI = I:bﬂ?!d4—bﬂ?!d 5)
(band4+band5)

Where:

We used meteorological data to evaluate the correlation between lake and hydro-climatology
parameters. The meteorological data from 1979 to 2007 were obtained from the Lkhumberenchin station
which is located in the Darkhad depression. Using the monthly mean air temperatures, and precipitation data,
we estimate the mean annual air temperature (MAAT), total summer precipitation (P) for June, July, August,
and September (JJAS).

4. Results

We identified 1038 lakes on the Darkhad depression in 1986, 1995, and 2007. These lakes were
arbitrarily sub-divided by size into four categories: small lakes, medium lakes, large lakes, and very large
lakes (Table 1). The lake behaviors on the Darkhad depression are summarized in Table 1. Small lakes
occupy an area ranging between 1 to 10 ha and constitute about 73 % of the 403 lakes in considered in the
study, but only 6.6 % of the total lake area of all lakes combined in 1986. Approximately 3.4 % of the lakes
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sampled exceeds 100 ha in area (large and very large lakes), accounting for 76 % of the total lake area
sampled. Only 3 lakes have an area greater than 1000 ha, and the maximum size is 5233.8 ha.

Figure 2 shows the difference of the lakes on the Darkhad depression between 1986 and 2007. Over
the entire 1986-2007 study period, the majority (more than 76 %) of the lakes surveyed decreased in the lake
area. The 28 new lakes have appeared by 61 ha in 1986-1995, whereas 15 new lakes formed by 32.1 ha
between 1995 and 2007.

Table 1.
Total lake area estimated in the Darkhad depression in 1986, 1995, and 2007.
. 1986 1995 2007
Type of lakes Size (ha) Number Area (ha) Number Area (ha) Number Area (ha)

Small lakes 1to10 298 997.8 226 708.4 202 591.0

Medium lakes 10 to 100 91 2527.2 91 2078.9 90 1828.5

Large lakes 100 to 1000 11 2992.9 10 1845.7 10 1622.8

Very large lakes 1000 up 3 8387.0 3 7434.3 3 7381.5

Total 403 14904.9 330 12067.3 305 11423.8

All lake categories showed a reduction in the lake area from 1986 to 2007 (Table 1), which consistent
with the analyzed hydro-climatology data at the Darkhad depression (Figure 3). As shown in the Figure 3,
trend of MAAT was significantly increased by 2.4°C for the depression as demonstrated in disappearing and
decreasing of lakes. During the study period, some new lakes were formed in 1995 and 2007, which
correlated the melting of ice-rich permafrost due to the significant increasing trend of MAAT. Whereas,
summer precipitation has 320 mm in 1986, 147 mm in 1995, and 167 mm in 2007, respectively, its trend has
almost constant.
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Figure 4 showed the normalized difference vegetation index (NDVI) at the Darkhad depression in
1986, 1995, and 2007, respectively. The NDVI was correlated with the summer precipitation for each year.
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Fig. 4. NDVI at the Darkhad depression between 1986-2007 based on Landsat imagery

5. Conclusion

We quantified lake changes at the Darkhad depression in the northern Mongolia using the Landsat
satellite imagery over the past 21 year period. That medium resolution Landsat satellite imagery was useful
to investigate lake changes in the larger scale areas. The results indicated that thermokarst lakes decreased by
23 % in total area, and the number of lakes (24 %) over the Darkhad depression in the continuous permafrost
zone. We suggest that future research on lakes and thermokarst lake changes in the Darkhad derpression
should describe active erosion processes and quantify erosion rates, in small, medium, and large lakes
respectively.
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DYNAMIC CHANGES OF LAND USE COVERAGE IN EJINA RIVER BASIN
OF INNER MONGOLIA BY INTERPRETATION OF LANDSAT TM DATA
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Abstract: The Ejina River basin is facing problems of water shortage because of excessive water usage for agricultural
irrigation in the middle basin of the Hei River. While the research purpose has been defined by us as making clear the
fact of desertification and change of land use coverage in Juyan Delta, Ejina River basin, we have interpreted 4 periods
of Landsat images, based on the respective field survey. The research shows that the main source of dynamic changes of
land coverage in Juyan Delta is the Gobi Desert. Besides, sandy land, Gobi, bare land area had decreased and forest arca
had kept increasing.
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1. Introduction
In recent years, Ejina River basin is facing problems of water shortage and continuous long-term

environmental deterioration because of excessive water usage on agricultural irrigation in middle reaches of

Hei River.

2. Research area, data and research method

Juyan Delta, which is located in Ejina River basin, Inner Mongolia, China, has been selected as
research area. Ejina River rises from the glacier in Qilian mountain range which is located in northern part of
Tibetan Plateau, flows north through Zhang Ye City, which is in the center of Gan Su Province, then flows
into Ejina Banner (same level as county), Inner Mongolia, vanishes in Gobi desert at lower reaches of Hei
River.

Ejina River basin belongs to Ejina Banner. Juyan Delta is at the end of Ejina river basin with a width
of 100°55'E-101°24'E and 41°51'N-42°22'N.

There is natural forest in Juyan Delta which mainly consists of Populus euphratica Oliv, Tamarix
ramosissima Ledeb. Besides, there are also Phragmites australis (Cav) Trin ex Steud, Sophora
alopecuroidesL etc. spread on the grassland by the lakeside. They cover 27.57% area of Ejina Banner.

Land coverage and distribution of vegetation in Juyan Delta, Ejina River basin were investigated via
land survey that cost about 2 weeks each time in Aug. 2010, Sep. 2011 and Sep. 2012. Besides, land
coverage was classified and its change was analyzed by visual interpretation of MSS1977, TM1991,
TM2010 andETM+2000 data based on the result of land survey.

3. Result and investigation

The comprehensive accuracy of land coverage classification result using TM 2010 data of Juyan
Delta was 90% and KHAT was 0.89. The accuracy estimations of the other three periods, MSS1977,
TM1991,ETM+2000, were not able to be estimated because there is not so much data (like Google Earth
images) of that periods. The interpretation of MSS1977, TM1991 and ETM+2000 images were based on the
interpretation result of TM2010, so the classification accuracy estimations of these three periods were
regarded as high due to the high classification accuracy estimation of TM2010.

Changes of land coverage were analyzed based on the land coverage classification result (fig. 1.). In
2010, sandy area was 261.4km’, covering 18.1% of whole area. It was the largest category in land coverage.
Area of Gobi decreased from 262.7km” in 1977 to 218km’ in 2010, covering 18.1%-15.1% of whole area
(fig. 2.). The decreased part was changed into forest. The total percentage of coverage area of sandy land,
Gobi and bare land was 49.4%-63.7% of whole area. The property of changes of land coverage was shown.

In 1977, 1991, 2000 and 2010, Populus euphratica Oliv was covering3.6%-3.7% of whole area. The
changes were not obvious. Tamarix ramosissima Ledeb was coveringl 1.7%-15.5% of whole area. It had the
trend of increase. Open forest was coveringl10.6%-17.5% of whole area (fig. 2.). The increase is obvious.
Comparing with forest area of 1977, it kept increasing to about 1.4 times till 2010. This is almost same with
the result of changes of vegetation area that Furuno et al [1]got in analysis of land coverage changes of
surrounding area of Gobi desert after 1970 by using AVHRR and MODIS data.
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June 11,1977 hme?3 1991 June, 14,2010
Fig. 1.Classification Result of Land Coverage
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Fig. 2.Area Percentage of Land Coverage in Juyan Delta

Acknowledgement

During the research, we were supported by researchers of our lab, Kawai Hiroto, Goto Seijiro, Fukuda
Natsuko, at the analysis of images. In land survey we got help from vice president of Ejina Water Authority,
Hasi, and local professionals. We appreciate all these people.

Reference

1. Yoshiaki FURUNO, Yasunori NAKAYAMA, Kunihiko ENDO and Guijin MU,2008, Analysis of environmental
change in Arid Region based on the investigation of fluctuation in waterarea of closed lake by time series satellite
data- In the catchment basin of Hei He in China, Proceedings of the Institute of Natural Sciences, Nihon
University, No. 43, pp. 325-335

N3YYEHUE 3ATPSISBHEHUS BO3YXA B YJIIAH-BATOPE
©Conompaarsa Y. (ch_sonomdagva@num.edu.mn), bataenrep b.
Momneonvckuii cocyoapemesennulil yhusepcumem, 2. Yaan-bamop, Mowneonus

AIR POLLUTION STUDY OF ULAANBAATAR
©Sonomdagva Ch. (ch_sonomdagva@num.edu.mn), Batdelger B.
National University of Mongolia, Ulaanbaatar, Mongolia

Introduction

There were over 170 000 stoves in the ger district in Ulaanbaatar in June, 2012 and the ger district has
widened year by year. Moreover, the number of 230 means of transportation registered in 2011 has been
increasing rapidly and the traffic jam has been more. As shows the medicine analyzes the rate of air pollution
get the level that harms the human health. Our capital city citizens have done research works on the Air
pollution and air quality in Ulaanbaatar recently and the proper measures have taken to improve the air
quality and decreasing the air pollution rate. However, the results of many projects and plans to decrease the
air pollution rate have not gotten the aim sufficiently. Therefore, the goal to study the recent situation of the
air pollution rate in Ulaanbaatar determining some poisonous elements in the air, air quality in Ulaanbaatar
as the result of the activities organized to decrease the air pollution rate.
Research materials and methodology

The measurement of the air pollution according to the Air quality MNS 4585/2007 standard has made.
The CO, NOx, SOx, O;, PM 2.5-PM 10 measurement was made and the information of 6 air quality
measuring posts was worked out. The rate of CO, NOx, SOx, Osgases were measured with the Air Quality
Monitor System 9000 equipment over 30 minutes and determined its average.The PM 2.5-PM 10 dust was
measured with the Dust Truck TCI equipment. The measure results were compared with the measure results
made formerly.
Research results

The Air Quality measurement in Ulaanbaatar was made in 6 districts of the Capital city and only the
dominating gas pollutes were chosen for the having the results of the research. The environment air analyze
was made thanks to the AQMS-9000, the mobile Air Quality Monitoring System in the Bayanzurkh,
Chingeltei and Sukhbaatar districts in November 2011 cooperating with the Capital city air quality
department.
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The comparison of the average year polluting substances in the air of Ulaanbaatar from 2000 to 2011
shows that the amount of Nitrogen Dioxide NO, and sulfur dioxideSO, increased significantly as seen in the

Figure (Figure 1).
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Fig. 1. The amount changes of Nitrogen Dioxide (NO2)and sulfur dioxide(SO2) in many years

The sulfur dioxide(SO,)averagein 2010 was 25.9mxg/M’, in 2012 became 30.1mkr/m’increasing in
16.2%. The measure results of the sulfur dioxide in UBS and UB6 posts were increased but decreased in
other posts. As show the post monitoring results the average year content of sulfur dioxidewas 36.4mkr/M’in
2010, but it became 46.8mxg/M’in 201 lincreasing in 28.6%. As show the year rate sulfur dioxidein “32
turning” and “100 families” environments the rate is always high in every year (Figure 2). The sulfur
dioxidein all posts is high in January, February, November and December. It is connected to the burning coal
and air inverse. The post UB2 in the West crossroad environment is the most polluted place and the polluted
air has felt in 179 days, in other words, it was felt in 69% of the year days. As shown in the Figure, the
Nitrogen Dioxide is felt in all seasons. It means that the pollution is kept even in the warm weather.
Particularly, in the places near the main roads where the traffic jam is big the air pollution caused by the
engine gas is tremendous. The increase of the Nitrogen Dioxide in this region shows that the coke and low
fume stove use gives the possibility to have completed burning.
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Fig. 2. The amount changes of Carbon monoxide and other substance in the Ulaanbaatar city

The Carbon monoxide decreased in all posts except the post UB3 and the Exceeding the Average
Carbon monoxide (10000 mxg/m’) agreed inthe Air Quality standard /MNS4585:2007/ at 8 o'clock occurred
2 times in the West Crossroad and 1 time in UBS post. The annual average Carbon monoxide amount CO get
to 1059 mxg/m’ which is 1.4 times higher than air quality standard (Figure 3). The Carbon monoxide is the
product of the uncompleted burning of the coal that is very poisonous gas that is extracted in the air during
the fire start, wood burning and during the use of gasoline with low coefficient of valuable operation.
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Fig. 3. The amount changes of the air polluting substances in many years

The amount of the big grained dust PM10 has exceeded the standard year by year and also the World
Health Organization standard (20 mxr/m’). The amount of the big grained dust in Mongolia exceeds 2.8-6.12
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times the Mongolian standard and 7-15 times the World health organization standard which shows that the
Mongolia takes one of first places by its air pollution in the world. The average sulfuric gas amount SO, was
25.9 mxg/M’ in 2010 and it became 30.1 mxg/m’ in 2011 being increased in 16.2 %. Moreover, the Nitrogen
dioxide /NO,/ in the air increased. Its amount the meaning of the measurement increased in UB5 and UB6
posts this year in comparison of the previous year but decreased in other posts. As shown the results in the
posts the annual average Nitrogen dioxide amount was 36.4 mMkg/M® in 2010 and it became 48.6 Mxg/M® in
2011 being increased in 28.6 %. as show the results it has been higher in “32 turning” and “100 families”
region.
The correlation of the air polluting substances

The correlation means that the meaning of a measure depends on the average meaning of another
measure. The depending coefficient /r/ is -1<r <land 0-0.2 means weak, 0.2-0.4 fear, 0.4-0.6 noticeable, 0.6-
0.8 acute and 0.8-1 is acuter or with linear correlation. r>0 direct r<0 the backward correlation. The
correlation of the some air polluting substances and correlation of some weather parameters were shown in
the following part.

The correlations of the air polluting substances on the air temperature according to the per hour results
in the air quality auto settled posts in November, December, 2010 and January, 2011 is seen as the following.

Table 1.
Content correlations of air temperature and some substances
Nitrogen Dioxide correlation Correlation Sulfurous gas /SO,/correlation Correlation
coefficient/NO,/ coefficient
UBLI -0,42 Noticeably reverse -0,31 Average reverse
UB2 -0,62 High reverse -0,50 Noticeably reverse
UB4 -0,09 Weak reverse -0,03 Average reverse
UBS -0,47 Noticeably reverse -0,62 High reverse
UB7 0,17 Directly weak -0,43 Noticeably reverse
UB8 -0,61 High reverse -0,62 High reverse
Table 2.
The correlations between some air polluting substances
PM10-coefficient of SO,-NO, CO-NO,
wind speed Correlation correlation Correlation correlation Correlation
correlation coefficient coefficient
UBLI -0.10 Weak reverse 0.43 Noticeable 0.48 Noticeable
UB2 0.01 Directly weak 0.73 Directly high 0.85 Higher
UB4 -0.13 Weak reverse 0.35 Average 0.32 Average
UBS -0.15 Weak reverse 0.82 Higher 0.87 Higher
UB7 -0.16 Weak reverse 0.06 Directly weak 0.06 Directly
weak
UBS -0.13 Weak reverse 0.67 Directly high 0.76 D;lriegﬁly

The ozone presence in the air depends on the temperature directly and nitrogen dioxide and sulfur
dioxidedepends on the temperature reversely as shows the correlation of air temperature and some polluting
substances. In other words, the nitrogen dioxide and sulfur dioxide in the air increase when air temperature
decreases and it becomes cooler. The noticeable or high dependence on the temperature gives the
opportunity to define the source that affect the air quality in the sphere. For example, decrease of the air
temperature leads to start fire for heating that causes the increase of the polluting substances in the air,
particularly, sulfur dioxide Therefore, if there is a source that uses the raw coal near this post or the place
location feature causes the pollution accumulation, the polluting substance in the air depends on the air
temperature having noticeable and high linear correlation. As shown in the table, the sulfur dioxide in the air
near the UB8 and UBS posts depends on the air temperature highly and it causes the sulfur dioxidepollution
firstly, because of the ger district, and heating fire place and secondly, the post location in the highly polluted
area in the winter. In this way, there many hypotheses can be made in this field.
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As shown in the table, the high correlation between air polluting substances tells that the polluting
source is same. For example, the area near the UBS the correlation between SO, and NO; is very high which
confirms the substances have a same source. The area near the UB2 and UBS5 the correlation between CO
and NO; is very high which confirms the substances have a same source.

The decrease of the NOyin the air causes the increase of the Osor in other words, the noticeable reverse
dependence is seen as the correlation between ozone and nitrogen oxides show. The Nitrogen compounds is
fairly changeable and they are involved in the photochemical reaction producing ozone. The big grained dust
in the air has reverse and weak dependence on the wind speed. When there is breeze and no wind the amount
of PM, the big grained dust is abundant.

Conclusion

Therefore, the average parameters in last 10 years were compared. The change of the polluting
substances’ presence of the nitrogen dioxide was increased noticeably in 2009, 2010 and 2011. It directly
caused by the population and car increase in Ulaanbaatar.

As show the research results, despite the increase of the nitrogen dioxide, the carbon monoxide
amount was decreased in these years. This change is seen in the “Gandan”, “32 turning”, “100 families”
areas where the project of coke and stoves of completed burning were used as the results in the settled posts
show. Despite amount of carbon monoxide decreases during the completed burning (burning in the high
temperature) the amount of nitrogen dioxide increases according to the increase and decrease consistent
pattern. However, the increase of the nitrogen dioxide is not significant among the air polluting substances in
Ulaanbaatar and the dominating pollution substances are carbon monoxide, soot and dust.
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CLIMATE AND GROUND SURFACE TEMPERATURE RELATIONS AT THREE DISCONTINUOUS
PERMAFROST SITES IN MONGOLIAN AND QINGHAI-TIBET PLATEAU
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Abstract: The links between climate and permafrost have been well documented in lots of previous literatures by now,
however the internal mechanism and the nature of the relationship between climate and ground temperatures have
remained poorly understood until now, especially in the permafrost regions of Mongolian and Qinghai-Tibetan
Plateau. In this study, air and ground temperature relations are explored at three representative permafrost sites across
both plateaus. Hourly air and soil temperatures were monitored using arrays of miniature data logger at the selected
sites between 2008 and 2011. For each site, the n-factor, as a potentially valuable tool for research into the impacts of
climatic change on the permafrost dynamics over extensive regions and long time period, was calculated to compare
the impacts of climatic conditions of the ground thermal regime between high-altitude permafrost and high-latitude
permafrost. As indicated by the previous research, mean annual air temperature is the predominant factor for
permafrost temperatures in both plateaus. Surface vegetation, local relief, snow characteristics, and ground substrate
have evident influence on the thermal state of permafrost in annual temperature fluctuation, as well as climatic
conditions. The relationship between climate and ground temperature throughout the freezing and thawing seasons
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should be examined over multiple years to determine long-term patterns and seasonal anomalies. Furthermore, future
efforts to keep on continuous observations at those sites and improve quantification of snowpack characteristics both
spatially and temporally in the study regions should be made in the following work.

Key words: Permafrost, Climatic changes, Mongolia Plateau, Qinghai-Tibetan Plateau.

Introduction

The permafrost area on the Qinghai-Tibetan Plateau approximated to 1.50x10° km?, with spatial
distribution varying from predominantly continuous through to sparsely island. In Mongolia, the permafrost
zones extend across approximately 2/3 of the country’s land area. Climate is a dominant factor influencing
permafrost formation and development. At continental scale, permafrost distribution is a function of air
temperature (Brown and Pewe, 1973). In addition, local microclimate also has great influence on the ground
surface and permafrost temperatures including the characteristics of snow cover, vegetation, soil moisture
content, topography, structure and texture of the earth materials. The influence of local factors leads to the
surface offset between air and ground surface temperature. Many literature demonstrated that the
accelerating warming trends in recent years on the Qinghai-Tibetan and Mongolian Plateau have serious
consequence to permafrost, which inversely the extensive permafrost degradation in both plateau will exert
great influence on the local hydrology, ecology, engineering infrastructure, and even feedback to the climate
system (Wu et al.,, 2013). Climate-permafrost relations could be parameterized to produce regional
permafrost maps, assess the relative importance of various local factors on ground temperature, or explore
potential effects of climate change on the ground thermal regime.

In order to improve our understanding of the relations between climate and permafrost, this study
examines the interactions between local climate and permafrost conditions at widely separated sites located
in three sites on the Qinghai-Tibetan and Mongolian Plateau (Fig. 1). Previously there have been few studies
that investigate climate-permafrost relations across such a range of conditions. And the results will be
expected to provide insight into understanding the controlling variables of the ground surface thermal regime
and the impacts of climate change on permafrost dynamics.
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Fig.1. Location of study sites on the Mongolian and Qinghai-Tibetan Plateau and permafrost distribution on this region

Study sites and methods

Three sites are examined in this study (Fig. 1): Xidatan and Mahanshan Sites located in discontinuous
permafrost regions on the northern and northeastern of the Qinghai-Tibetan Plateau, Nalaikh site located in
discontinuous permafrost regions in the center of the Mongolian Plateau close to the capital city Ulaanbaatar.
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Air temperatures at three sites were measured at the height of 1.5 m above the ground surface with Onset
HOBO miniloggers connected to a Campbell Scientific logger, which have accuracy of 0.1 °C. The ground
surface temperatures were measured at 0 cm depth at Nalaikh and Mahanshan site by infrared temperature
sensor with an accuracy of £0.5 °C and at 2 cm depth at Xidatan site measured by PT-100 thermistor with an
accuracy of 0.1 °C. The soil surface temperatures were measured at 20, 10, and 5 cm depth by PT-100
thermistors with an accuracy of +0.1 °C at Nalaikh, Mahanshan, and Xidatan site respectively. All the
temperatures were recorded at interval of 0.5 hour. The hourly temperature data were averaged to obtain
mean daily temperatures, and mean annual air temperature (MAAT), mean annual ground surface
temperature (MAGST), and mean annual soil surface temperature (MASST) were obtained from above-
mentioned daily data during the period between January, 1 2009 and December, 31 2010.

Moreover, the air and surface freezing index (DDF, and DDF;) is the sums of the freezing degree-days
of the air and the ground surface, and the air and surface thawing index (DDT, and DDTj) is the sums of the
freezing degree-days of the air and the ground surface. DDF,, DDT,, DDF,, DDT; are calculated by
following equations:
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where Ta is the air temperature; Ts is the ground surface temperature. For the calculation of both DDF, and
DDF;, the freezing season is determined by the ground surface, as once it passes the 0 °C threshold, it
fluctuates above and below less frequently than the air. The days included in these sums are those where both
the air and the ground surface are below 0 °C (Klene et al, 2001).

Therefore, the n-factors are calculated using freezing and thawing indices calculated by above
equations. The n-factors then are:

v _DDE . _DDT,
/" DDF, ' DDT,
where DDF,, DDT,, DDF,, DDT; are the freezing and thawing degree-days for the surface and air,
respectively.
Results

Mean annual air, ground surface, and soil surface temperature are summarized in Table 1. The MAAT
at Nalaikh, Xidatan, and Mahanshan sites are -2.7, -3.2, and -1.0 °C respectively. The annual range of air
temperature at Nalaikh is much greater than those at the other two sites, which amounted to 63.5 °C although
the MAAT at Nalaikh is similar to that at Xidatan. Similarly, the annual ranges of ground surface and soil
temperature both are more than 60 °C which indicating a great inter-annual fluctuation (Table 1). The climate
of Nalaikh site is characterized by hot summer and extremely cold winter. The Xidatan site is located in the
northern limit of permafrost area, which is characterized by lowest MAAT. However the ground surface soil
temperature is relatively high in the light of the bareness of vegetation on the ground surface. The MAAT,
MAGST, and MASST at Mahanshan site are the highest of the three sites and the surface offset (the difference
between MAAT and MASST) is especially small, possibly because of the influence of the elevation and local
factors.

Table 1
The values of MAAT, MAGST, and MASST at the study sites (unit: °C )
Site MAAT MAAT MAAT o MAGST MAGST ;¢ MAGST i MASST MASST pax MASST in
Nalaikh -2.7 27.2 -36.3 -2.8 293 -37.8 -1.5 24.5 -28.8
Xidatan -3.2 14.9 -21.5 2.4 14.7 -21.9 -0.4 12.7 -11.9
Mahanshan -1.0 16.0 -23.5 -0.9 16.8 -21.8 0.6 9.9 -5.8

For the freezing and thawing conditions at three sites, the Ny are greater than 1.0 at Nalaikh and
Mahanshan sites, which implying a relatively less seasonally thawing depth at both sites. The Ny are less than
1.0 indicated possible influence of soil thermal diffusitivity on the ground thermal regime in cold season. At
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three sites, the N, are greater than 1.0 means that the ground surface acted as a possible heat source to air in
summer (Table 2).

The values of DDF,, DDT,, DDF,, DDT, Ny, and N, at the study sites (unit: °C-day ) fable
Site DDF, DDT, DDF, DDT, N¢ N,
Nalaikh 3431 2190 3743 2427 1.09 1.11
Xidatan 2007 752 1232 758 0.61 1.01
Mahanshan 1400 1050 1606 1297 1.15 1.24

The beginning date of air freezing and thawing are very similar at Nalaikh and Xidatan sites, while the
beginning date of air freezing is later than the other two sites by about a month, and the beginning date of air
thawing is also a month later than the other two sites. At those three sites, the number of freezing and
thawing days are very approximate (Table 3).

Table 3.
The beginning date of air freezing and thawing and number of freezing and thawing days at the study sites
Site Dayireezing Dayhawing Number of freezing days Number of thawing days
Nalaikh 2009-10-18 2010-4-29 193 177
Xidatan 2009-10-14 2010-4-30 194 166
Mahanshan 2009-11-10 2010-5-22 193 172

The relationship between air temperature and ground surface temperature and the relationship between
air temperature and soil surface temperature at Nalaikh, Xidatan, and Mahanshan sites are examined in
Figure 2. There is close relationship between MASST and MAAT at Nalaikh site, which indicating relatively
little influence of local factors on the ground thermal regime. For the Mahanshan site, the relationship
between MAGST and MAAT are very close. But the relationship between MASST and MAAT are relatively
discrete owing to the existence of thick soil organic layers in the soil surface. The relatively discrete
relationship between MAGST, MASST and MAAT in cold seasons resulted from the great influence of
seasonal snow cover on the ground thermal regime.
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Fig.2 Relations among mean annual air temperatures (MAATSs), mean annual ground surface temperatures (MAGSTs), and mean
annual soil surface temperatures (MASSTs) at the three study sites

Conclusions and following work

This study is one of the first to summarize climate-ground surface temperature relations in discontinuous
permafrost regions in central Asia. The air temperature is the primary determinant of ground surface
temperatures at all three sites and the local factor played different roles in their impacts on ground thermal
regime. In following work, the influence of vegetation, snow cover, surface conditions on ground surface
temperature will be examined prudently and the thermal offset between ground surface and permafrost table
will be thoroughly considered. The last but not least, the time series of Ny and N; will be used to present
important parameters for mapping permafrost distribution. Long-term observations of those parameters are
necessary for our future modelling.
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DISTRIBUTION OF TOXIC AND ESSENTIAL ELEMENTS IN SOILS OF ULAANBAATAR CITY.
POLLUTION ASSESSMENT OF URBAN AREAS
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Abstract: For above 25 elements both total contents and concentrations of mobile species, that are defining
bioavailability of elements, were determined in 310 surface soil samples collected on Ulaanbaatar areas. The rational
complex of determination techniques of total contents of elements and their mobile species had been offered for
analyzing soils. Usage of this complex provides a reliable analytical information and reduction of financial costs for
monitoring soil pollutions. The regional background was evaluated. The correlations between total contents of analytes
and concentrations of their mobile species were assessed. Maps of spatial distributions of the pollution indexes
calculated relative to World Clark or a regional background for each element were constructed and compared. It is
established that strongly polluted soils are located in areas of thermal power plants, yurt building (landfill sites) and
along roads near gasoline station.

Key words: toxic and essential elements; urban surface soils; estimation of pollution

Ecological and geochemical studies for evaluating the anthropogenic pollution of the urban soils are
topical problem because of its directed on preservation of the environment and the population health. The
Ulaanbaatar surface soils, as well as other large megalopolises, are exposed to anthropogenic impact. The
increasing number of the industrial enterprises, cars and petrol stations dependents on growth of the
population and upsurges a volume of industrial and domestic waste. In Ulaanbaatar the main sources of soil
contamination are TPP and boiler-houses in yurt building areas, throwing into the atmosphere of combustion
products of brown coal [1, 2]. The aims of this study were to assess an ecological condition of Ulaanbaatar
surface soils via the data received by the rational complex; to compare obtained estimates of soil pollutions
by results of different analytical methods and to map the toxic and essential spatial distribution elements.

In 2010-2011, the staff of IPhT of Mongolia Academy of Sciences had collected 310 samples of urban
soils on the irregular network from a depth of 0-10 cm. The soils had a different degree of anthropogenic
load: near the thermal power plants, high traffics, residential areas (yurt areas) and green zones of the urban
households (Fig. 1). To establish the regional background the soil samples were selected from the Bogd-Uul
natural park.
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Then the samples had been analyzed in IGC SB RAS. The rational complex of different methods of
soil analysis (Table 1) had been offered to minimize the costs for collecting the reliable geoecological
information [3]. The complex consists of the atomic-emission spectrometry with arc excitation (AES arc) via
using different evaporation ways (1) from the channel in the electrode and (2) injection- spilling; AES-ICP;
X-ray-fluorescent analysis (XRFA); and a flame atomic-emission spectrometry (FAES). Acid decomposition
of samples in open systems and autoclaves was conducted to determine the total element contents by FAES
and AES-ICP. The ammonium-acetate (NH;-Ac) buffer (pH 4.8) had been used to extract the element mobile
species from soils. Determination of elements in NH;-Ac-extracts was performed by the AES-ICP and FAES
methods. The validation of the initial geoecological information was confirmed by proficiency testing of
different analytical methods (AES arc and ICP, XRFA, FAES and additionally flame and electrothermical
atomic absorption analysis) with using international certified reference materials of natural and man-made
environments (correlation coefficients amounted to 0.75-0.99).

[0 -Green area, & —Power plant, O — Yurt area, x — High traffic, [XI — Green

area&high traffic. A —Power plant&high traffic. ® — Yurt area&high traffic
Fig. 1. The sampling scheme of soil probes collected from the different areas of Ulaanbaatar

Table 1.
Rational complex of methods for chemical analysis of urban soils
Methods Powder Solution
AES-Arc
Analytes XRFA 1 5 AES-ICP FAES
Si, Al, Mg, Ca, | B, P, Ni, Co, V, Cr, Mo, Na. K. Li
Total content S Fe, Ti, Mn, Sn, Pb, Cu, Zn, Ag, Bi, Cd, Se, Hg R7b 7Cs ’
Ba, Sr Sb, As, F, Li ’
Si, Al, Mg, Ca, Fe, Ti, Mn, P, Ba, Sr, B, Na. K. Li
Mobile species - Ni, Co, V, Cr, Mo, Sn, Pb, Cu, Zn, Ag, Bi, R7b 7Cs ’
Cd, S, Se, Sb, As, Hg i

The determination limits of used methods of soil analysis [3] are below then the World Clark [4] and
the maximum permissible concentrations (MPC) both the total element contents [5, 6] and concentrations of
mobile species [6] (Table 2). The established regional background of Ulaanbaatar soils [3] was matched with
the literary data [7, 8] and the fixed MPC [5, 6] and for total element contents and their mobile species. The
ratios of the regional background compared to Clark [4] were characterized by the concentration and
scattering coefficients to be more 2 (Na, As, B, F, Cd, Pb, Sn and Cr, Bi, Sn, Mo, Sb accordingly). It's a
result of peculiarities of the urban surface soil and the city landscape. Both the total contents of chemical
elements in soils and their concentrations in NH4-Ac-hoods from the same samples also vary within wide
ranges.
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Table 2.
The element determination limits (Cmin) of various analytical methods, MPC (Mongolia and Russia), regional background contents
for total and mobile species of elements in Ulaanbaatar surface soil

Total contents Mobil species
% WorldClark [4] Chnin MPC | Begion backgroynd Chnin MP? Region background
g AES-arc XRFA AAS/ Russia Mongolia Russia AES- | AAS/ | Russia Mongolia
&= 1 ]2 FAES* | 6] [(s1] 31 | (77 [ 8] | ICP [FAES*[ [e] B3]
Wt. % mg/kg
Al 7.12 0.01] - 0.1 0.05 6.7 2 10 7.9
Ca 1.37 0.01] - 0.1 0.01 1.6 1 2 2300
Fe 3.8 0.01] - 0.1 0.01 2.9 1 2 4.5
K 1.36 05 | - 0.15 0.01* 2.2 1 0.2* 430
Mg 0.6 0.01] - 0.1 0.005 0.89 0.5 1 270
Na 0.63 0.05] - 0.15 0.01* 1.5 1 0.2* 55
Si 33 0.01] - 5 29.5
mg/kg
As 4 50 1 - - 2 12 20 -
B 5 1 3 - - 35 30 0.2 - <0.2
Ba 400 20 | - 150 50 700 3.1 - 21
Bi 0.0002 1 |05 - - 0.5 0.2 - 0.29
Cd 0.05 10 |1 0.5 - 0.03 1 0.2 - <0.2
Co 10 1 |05 - 5 3040 18 8.4 30 1 1 5 0.2
60-
Cr 190 5 |10 - 10 (VD) 0.05 | 100 45 66 100 1 2 (11D 6 <0.2
Cu 20 3 5 - 5 60-80| 25 42 60 0.2 0.2 3 <0.2
F 200 - 1200 - - 450 400 - - 2.8
Li 30 10 | 10 - 3.5% 32 1 0.05* 0.39
Mn 545 1 [150| 1000 10 1500 710 660 | 1500 1 0.2 140 53
Mo 30 1 |05 - - 2-3 1.9 1.2 4 0.2 - <0.2
60-
Ni 40 07 | 4 - 7 100 33 29 30 0.5 1 4 <0.5
P 800 50 | 50 | 1000 - 1050 2 - 45
Pb 10 2 2 - 2 32 70-50 20 27 0.2 0.5 6 0.2
Rb 50 - - - 2.2% 93 2 0.05* 1.1
S 500 - - 200 - 160 920 10 - 13
Sb 15 10 | 0.5 - - 4.5 1.2 - -
Sn 10 1 |15 - - 3040 2.8 2.8 0.2 - <0.2
Sr 300 50 | - - 50 290 8.2 1 17
Ti 4600 1 - 2000 500 3870 10 - <2
100-
\4 100 5 5 - 50 150 130 83 84 150 2 10 <0.2
100-
Zn 50 20 | 30 - 5 110 50 60 52 110 1 0.2 23 1.1

Notes. "Dash" — the element is not determined this method; the empty cells — data are not available.

The pollution indexes (PI) were calculated by the received analytical data. The PI of element is
defined as the ratio of the total element content in the urban surface soil to the World Clark [4] or region
background [3] of the same element (Fig. 2): PI = Cy/B;, where C; — element content, B;— the World Clark [4]
or region background value [3]. The Pollution Index classification used was the same as in [2]: PI<1 — low
level of pollution; 1<PI<2 — moderate level of pollution; 2<PI<5 high level of pollution. To construct the
spatial distribution maps (Fig. 2), the set of the samples with the results of the field and analytical researches
was formed. The interpolation matrixes, for characterization of sampling areas unexplored, were calculated
by obtained analytical data. Proceeding from the mutual arrangement of the samples and the chemical
element contents in them, the first order transformation variant of the method of local polynomials was
chosen by using the exponential radial-symmetric kernel for the mapping [9, 10]. The software product ESRI
ArcGIS 9.1 was used in the design of cartographic material. From open sources (OpenStreetMap) the layers
were added to the map: automobile and railroads, hydrography and buildings. All spatial materials were
transferred to the geocentric projection WGS 84 (EPSG:4326).

Correlations (=0,8) between total content of elements and concentrations of their mobile species for
different types and compositions of the samples are individual. For total concentrations of Al, Mn, Mg, Ca,
Ti, Sr, Cr, Sn, Cu and Pb, the strongest connection had been detected in samples of various soils selected in
areas of green zones and multi-storey buildings. For mobile species of Ca, Sr, Pb and Cu there are

69



connections, as well the correlations between the mobile species of Fe, Na, K, S, Ni, Zn, B, P and Sn are
observed.

Only five elements have strong link for their of total contents and concentration of mobile species:
Ca, P, Sn, Cu and S. Correlations between total contents of Al, Rb, Na, K, Ca, Fe, Sr, Ba, B, Mn, Co, Ni, Mo
and Bi are observed for the samples taken in the TPP-3 and TPP-4 arecas. There are correlations between
concentrations of mobile species of Al, Fe, S, Li, P, K, Sr, B, Ba, Sn, Mg, Zn, Pb and Cu. Total contents and
concentrations of mobile species directly correlate with each other only for Ca, Sr, B, S and Zn (Fig. 2, 3).

Because the major amount of pollutants of the soil comes from the atmosphere, the estimates (PI) of
the anthropogenic transformation of the soil related with the regional background are recognized as
authentic. Also the indicators of aggregative pollution (Z¢c = Kci — (n-1), where n is the number of elements
with Kei > 1), taking into account the association of elements in anthropogenic air flows, were calculated. It
is established that strongly polluted soils (Z¢ >> 1) are located in areas of thermal power plants, yurt building
(landfill sites) and along roads near gasoline station (Fig. 2, 3).

1)

Fig. 2. Total Zn an({ F contents. Spatial distriblition of PI: 1 — ratio of the totalYélement content to the World Ciark [4], 2 — ratio of the

total element content to the region background [3]

§) @

background (Mongolia)
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Conclusion.

The rational complex of determination techniques of total contents of elements and concentrations of
their mobile species, that are defining bioavailability of elements, was offered for analyzing soils. Usage of
this complex provides a reliable analytical information and reduction of financial costs for monitoring
pollution of urban surface soil.

The total contents of 33 elements and concentrations of mobile species of 28 elements were
determined in 310 samples of Ulaanbaatar surface soils. The regional background (as for total contents and
concentrations of mobile species) was established by results of the analysis of tests of Bogd-Uul natural park.
The individual and aggregated pollution indexes are calculated relative to regional background.

Maps of spatial distributions of elements in ratio to World Clark and a regional background are
constructed by according to the analysis of city soil samples. The mapping of the distributions of total
contents and the concentrations of mobile species of elements had been executed in ESRI ArcGIS 9.1 by
means of the data transformed via a method of local polynoms with using an exponential radial and
symmetric kernel.

The pollution indexes calculated relative to Clark or regional background were compared. The
distributions constructed for PI relative to regional level, were more preferable as they reflect real level of
soil pollutions depending on a landscape and properties of underlying rocks. It is established that strongly
polluted soils are located in areas of thermal power plants, yurt building (landfill sites) and along roads near
gasoline station.
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VIRTUAL LAND USE OF CHINA’S CROP TRADE
AND RELATED ECOLOGICAL ECONOMIC IMPACT ASSESSMENT
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Abstract: Trade liberalization has greatly accelerated the volume of traded agricultural products in the past decades. As
land resources become more limited in some countries, international trade plays an important role in compensating for
land scarcity in these countries. This paper aims to measure and locate the virtual land use hidden in China’s imports
and exports, for both primary crops and processed products, from 1986 to 2009. And we also take the major import crop
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-soybean as case study, analyzing and assessing the impact of ecological and socio-economic impacts of virtual land use
of China’s soybean trade, the results can help policy makers make China’s land use more sustainable.
Key words: Virtual land use, Crop trade, Ecological economic assessment, China

The results show that as China’s crop imports had grown greatly during last decade, the net virtual
land trade hidden in international trade had increased from -4.42 Mha in 1986 to 28.9 Mha in 2009. The
main category of virtual land imports had changed from cereals to oil crops, which accounted for 82.2% of
the total virtual land imports in 2009. Over the two decades the main source of virtual land imports had
changed from North America to South America and North America. International trade could also contribute
to lowering demand for land resources at the global level: our results show that China’s crop trade pattern
contributed to global land savings by 3.27 Mha on average. Our findings suggest that the virtual land use
behind China’s crop trade has changed greatly, and economic development, dietary changes and policy shifts
are linked to increased imports of virtual land. To make land use more sustainable at the global level, both
importers and exporters of virtual land should consider ecological and socio-economic impacts of these trade
flows in their policies.

And then we make an analysis of ecological and socio-economic impacts of virtual land use of
China’s soybean trade, the results show that Brazil and U.S has the higher ecological and economic utility of
the soybean production, which means that both the Brazil and the U.S has the advantage of soybean
production, and Argentina has the higher socio-economic utility, but lower ecological utility. China has the
lowest ecological and socio-economic utility, it is mainly because of the low production efficient and the
high input of the fertilizer. This study illustrate that China’s soybean imports is not transferring the
environment burden to other countries, on the contrary, it has improving the origin countries economic
development. For China’s soybean’ supply chain more sustainable, China should increase domestic soybean
production efficiency, and in addition, related measures should be taken to make sure the soybean import
sustainable.

BO3MOJKHBIE NOCJIEACTBUSA NOTENJIEHUS KJINMATA HA CEBEPHBIE ITPEIEJIbI
CUCTEMbI PACTEHUEBOJACTBA U ITOJIYYEHUE YPOXAS B KUTAE
©Csoryan SH (yangxg@cau.edu.cn), Wxuiatoans Jlo, @y Uen
Cenvcroxosavicmeennviii Ynueepcumem Kumas, . Ilexun, Kumaii

THE POSSIBLE EFFECT OF CLIMATE WARMING ON NORTHERN LIMITS OF CROPPING SYSTEM
AND CROP YIELD IN CHINA
©Xiaoguang Yang (yangxg@cau.edu.cn), Zhijuan Liu, Fu Chen
China Agricultural University, Beijing, China

Abstract: Based on the data from 666 meteorological stations (not including Taiwan Province) in China, the research
takes 1981 as the time-dividing point to investigate the potential changes of planting boundaries caused by climate
warming since that year. The paper compares the planting boundaries in the period from the year of stations’
construction to the year 1980 and analyzes the possible effects of climate warming on the national northern limits of
cropping systems, and the northern limits of winter wheat and double rice in China from 1981 to 2007. It also compares
and discusses the possible changes of crop yield caused by planting limits displacement during the period 1950 - 1981
and the period 1981 - 2007. The results of the research show that while during the past 50 years, climate warming has
made the national northern limits of cropping systems move northward in different degrees, as well as made the
northern limits of winter wheat and double rice both move northward, the cropping system change would cause the
increase of grain yield per unit area in the region.

Key words: climate warming; the northern limits of cropping system; the planting northern limit of winter wheat; the
planting northern limit of double rice; crop yield

1. Introduction

Cropping system is a set of related technology system that consists of crop composition, allocation,
ripe cycle and planting pattern, including monoculture, mixed intercropping, rotation and continuous
cropping in a region or a production unit, also it is adapt to the local agricultural resources, production
conditions and breeding industry [1]. China is a country with plenty of space, the difference of climate, soil,
crop and economy in each region is significant, it is particularly important to engage in the cropping system
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regionalization work in China to develop agriculture with local conditions, to draw on advantages and avoid
disadvantages, aiming to improve the utilization rate of climate resource and land reasonably. Using the
climate data from the station construction year to 1980, Liu Xunhao and Han Xiangling established the index
system for the cropping system regionalization of zero-grade, first-grade and second-grade zone, based on
the investigation and relative research results. Then they ascertained the classical calculation methods for
each agricultural climatic index, and completed the climatic regionalization of cropping system in China at
the middle of 1980s [1]. At present, the effect of climate change on cropping system in China has drawn
extensive attention of domestic and foreign scholars, and significant progress has been made [2-3]. Most
research is limited to evaluate and analyze the possible effect of climate change on cropping system based on
the future climate scenarios simulated by models[4-6], while the possible effect of climate warming on the
northern limits of cropping system since 1981 in China, and the possible influence of the northern limits
displacement of cropping system on crop yield, have not been reported.

The objectives of this study are to: 1) quantitatively evaluate the possible effects of climate warming
on cropping system limits, 2) the possible change of crop yield caused by the potential change of cropping
system, and 3) provide scientific evidences for sustainable development of agricultural production in China
under climate change.

2. Materials and methods
2.1 Data

The meteorological data was from the national meteorological database established by the writer’s
study group, rejecting some relocation stations during the period of observation, more than 40-year-daily
climate data involving 666 meteorological stations (not including Taiwan Province) from the station
construction years (all the station construction years were in the fifties of the twentieth century, to express
conveniently, the study denoted them as 1950s) to 2007 was chosen in China, including daily mean
temperature and daily precipitation.

2.2 Determination of indices

In the mid-1980s, Liu Xunhao and Han xiangling had accomplished the regionalization of cropping
system in China [1]. Because of the limited research tool and data at that time, their research used the climate
material from the station construction year (1950s) to 1980. To compare the variation characteristics of
planting boundary during these two periods scientifically, as the zero-grade zones were all divided according
to heat, the first-grade and second-grade zones were divided according to heat, water, landform and crop. In
this paper, the change of zone-grade zone caused by climate warming during 1981 - 2007 was emphatically
analyzed, and the study for the first-grade and second-grade zones would be accomplished in the future
work. The indices for the zero-grade zone were shown in the Table 1, the uppermost index was >0°C
accumulated temperature, and the auxiliary indices were mean extreme minimum temperature and date of
>0°C termination.

The planting northern limits of winter wheat were determined using the indices proposed by Cui
Duchang et al. [7], which were mean extreme minimum temperature in the coldest month being -15°C, and
the extreme minimum temperature being -22 - -24°C. The planting northern limits of double rice were
determined using the safely-planting northern limits index proposed by the National Agricultural Zoning
Committee [8], which was >10°C accumulated temperature meeting 5300°C-d.

Tablel.
Indices for the zero-grade zone

Cropping system >0°C accumulated  Extreme minimum Date of 20 Ctermination
temperature (‘C-d)  temperature ('C)

One crop a year <<4000 - 4200 <-20 Early August - Early September

Two crops a year >4000 - 4200 >-20 Early September - Beginning in late September
Three crops a year >5900 - 6100 >-20 Beginning in late September - Early November
3. Results

3.1 Possible change of northern limits for cropping systems
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With the year 1981 as time boundary, the spatial displacement of planting limits in zero-grade zones
during two periods, from the station construction year to 1980 and from 1981 to 2007, were compared.Fig. 1
is about the possible change of northern limits in zero-grade zones during 1950s - 1980 (period I, the same
as below) and 1981 - 2007 (period II, the same as below) in China, it is shown that, (1) With increasing
temperature, the accumulated temperature increases, single cropping zone, double cropping zone and triple
cropping zone during period II all move northward in different degree, compared with the situation in period

I . (2) Compared with that in period I, the demarcation line of single cropping area and double cropping

area based on the climate data in period II shows the maximum spatial displacement in eastern Shaanxi,
Shanxi province, Hebei province, Beijing municipality and Liaoning province. It moves averagely 26 km
northward in Shanxi province, Shaanxi province and Hebei province. In the south of Liaoning province, the
double cropping area expands from the original small region in 40°1’ - 40°5' north latitude to the Suizhong-
Anshan-Yingkou-Danlian zone. (3) Compared with that in period I, the demarcation line of double
cropping area and triple cropping area based on the climate data in period II shows the maximum spatial
displacement in Hunan province, Hubei province, Anhui province, Jiangsu province and Zhejiang province.
The demarcation line leaps from Hanzhou in Zhejiang province to Wuxiandongshan in Jiangsu province,
moving around 103 km northward. In Anhui province, the demarcation line near Chaohu and Wuhu moves
127 km northward, and the demarcation line in other regions moves averagely 29 km. To the east of
Zhongxiang in Hubei province, the demarcation line moves 35 km northward. Nearby Yuanling in Hunan
province, the demarcation line moves 28 km northward.

When analyzing the effects of cropping system change, from double cropping system to triple
cropping system, on yield, winter wheat-middle rice is selected to be the representative planting pattern for
double cropping area, and winter wheat-early rice-late rice is the representative planting pattern for triple
cropping area, the results are shown in Fig. 1. It can be seen that, in the regions where cropping system
boundary changes, the per unit area grain yield would increase in different degree without considering
variety change, social economy and other factors. In this paper, we choose the averaged statistical yield
during 2000 - 2007 in each province, which could most represent the present climate condition, to analyze
the possible change of per unit area grain yield due to the northern limits displacement of cropping system
caused by climate warming. Because the yield level of each province in change area is different, the authors
prefer to compare the actual yield data, and the results show that, the per unit area grain yield in Shaanxi
province, Shanxi province, Hebei province, Beijing municipality and Liaoning province would increase
82%, 64%, 106%, 99% and 54% respectively, if the single cropping system is replaced by double cropping
system. If the double cropping system is replaced by triple cropping system, the per unit area grain yield in
Hunan province, Hubei province, Anhui province and Zhejiang province would increase 52%, 27%, 58%
and 45% respectively. At present, there is no double rice planting in Jiangsu province, but climate warming
can make the northern limit of triple cropping system move northward, if the winter wheat-middle rice
pattern is replaced by winter wheat-early rice-late rice in local regions, the yield would increase 37%.
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Fig. 1 The change of northern limits of zero-grade zone and yield increase rate in China

3.2 The planting northern limit change of winter wheat
Due to climate warming, the temperature in winter increases, and that makes the planting northern
limit of winter wheat move northward and extend westward in different degree. The study was based on the
indices proposed by Cui Duchang et al. [7], and compared the spatial geographical displacement of planting
northern limits of winter wheat during two periods. The limit in eastern Liaoning averagely moves 120 km
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northward and 80 km northward in western Liaoning. The limit averagely moves 50 km westward in Hebei
province, and 40 km westward in Shanxi province. In Shaanxi province, the limit displacement in the eastern
part is relatively slight, but the limit in the western part averagely moves 47 km northward. The limit in Inner
Mongolia and Ningxia zone averagely moves 200 km northward. The limit expands 20 km westward in
Gansu province, and 120 km westward in Qinghai province (Fig. 2). Usually, the yield of winter wheat is
higher than that of spring wheat, therefore the crop yield in the region is expected to increase greatly. Now
taking Hebei province as an example, we would analyze the possible effect of planting northern limit
displacement of winter wheat on gain yield. Through the average yield data of winter wheat and spring
wheat during 1981 - 2007 in Hebei province, it can be seen that the yield of winter wheat is all higher than
that of spring wheat in past years, and the yield of winter wheat is about 25% higher than the yield of spring
wheat by the average value during the 27 years. Thus, the author considers that the northward move of
planting northern limits of winter wheat can make the per unit area wheat yield averagely increase about
25% in the region with limit displacement.
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Fig. 2 The spatial displacement of northern limits of winter wheat in China

3.3 The planting northern limit change of double rice

When analyzing the effect of planting northern limit change of double rice on yield, we choose to
compare the change from wheat-rice planting pattern to manure-rice-rice planting pattern. At present, the
farmers in some areas actually fail to plant double rice because of high labor consuming, high input and other
factors. But these areas can satisfy the planting requirements of double rice from the analysis of climatic
condition, if the wheat-rice pattern was replaced by manure-rice-rice pattern, and farmers planted early rice
and late rice instead of wheat and middle rice, the per unit area grain yield in Zhejiang province, Anhui
province, Hubei province and Hunnan province would increase 13.8%, 12.2%, 1.8% and 29.9% respectively.
In the context of future climate warming, heat resources in these areas would become richer, if met the water
demands, it would be passable to practice overwinter crop-double rice triple cropping system in these areas
from the perspective of heat resource.
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Fig. 3 The change of northern limits of double rice and yield increase rate in China

4. Conclusions

As the temperature rises, the accumulated temperature increases, the planting northern limits of both
double cropping system and triple cropping system during 1981 - 2007 moved northward in different degree,
compared to that during 1950s - 1980. As to the planting boundary of double cropping system, the region
which had the maximum northward move amplitude turned to be Shaanxi province, Shanxi province, Hebei
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province, Beijing municipality and Liaoning province. As to the northern limit of triple cropping system, the
region which had the maximum space displacement turned to be Hunan province, Hubei province, Anhui
province, Jiangsu province and Zhejiang province. Without considering the variety change, social economy
and other factors, based on the actual yield level of each crop at present, the per unit area grain yield would
averagely increase 54% - 106% if single cropping system was replaced by triple cropping system, and the
per unit area grain yield would averagely increase 27% - 58% if double cropping system was replaced by
triple cropping system. Due to climate warming, the planting northern limits of winter wheat in Liaoning
province, Hebei province, Shanxi province, Shaanxi province, Inner Mongolia autonomous region, Ningxia
autonomous region, Gansu province and Qinghai province moved northward and expanded westward with
different levels. Taking Hebei province as an example, the northward move of planting northern limit of
winter wheat would averagely cause about 25% increase of per unit area grain yield in the change region if
only consedering the effect of increased heat resource. The climate warming also caused the northward move
of planting northern limit of double rice in different degree; the change regions were mainly located in
Zhejiang province, Anhui province, Hubei province and Hunan province. If the rice-wheat rotation pattern
was replaced by double rice planting pattern, just from the perspective of heat resource, the per unit area
grain yield would possibly increase 13.8%, 12.2%, 1.8% and 29.9% in Jiangsu province, Anhui province,
Hubei province and Hunan province respectively. The stable-yield northern limit of winter wheat-summer
maize rotation moved southeastward in most area, which was caused by the local precipitation decrease
during the recent 20 years.
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N3YUYEHUE NPOCTPAHCTBEHHO-BPEMEHHOM JUHAMMKHA PACTUTEJBHOI'O IOKPOBA
HA OCHOBE JAHHBIX MODIS NDVI HA TEPPUTOPUU MOHI'OJIBCKOI'O IIVIATO
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STUDY ON SPATIO-TEMPORAL VEGETATION COVER CHANGES BASED ON MODIS NDVI DATA
IN THE MONGOLIAN PLATEAU, 2000-2012
©Xiaoming Cao, Juanle Wang
Institute of Geographical Sciences and Natural Resources Research CAS, Beijing, China

Abstract: Fractional Vegetation Cover (FVC) is one of the most important variables for the monitoring of changes of
terrestrial ecosystems. Based on the two-end member model, FVC was derived from MODIS Normalized Difference
Vegetation Index (MODIS NDVI) in Xinjiang from 2000 to 2012 (16-Day). The spatio-temporal vegetation changes
were analyzed, and the results showed that: the vegetation cover in Inner Mongolia was higher than that in Mongolia. In
the year of 2000, FVC in Inner Mongolia was 0.557, while in Mongolia it was 0.516; at the same time, in the year of
2012, FVC in Inner Mongolia was 0.663, and in Mongolia - 0.593

Key words: NDVI; FVC; Spatio-temporal changes; Terrestrial ecosystem

Introduction
76



Vegetation plays an important role in the terrestrial exchange of carbon, water, and energy at the land
surface. Dynamic detections and assessments (over one decade) of vegetation variation are the hotspot in the
vegetation studies.In addition to NDVI, FVC is another sensitive indicator for terrestrial vegetation changes,
in particular for land degradation and desertification in arid and semi-arid regions.

The main objectives of this study are to: (1) simulate FVC derived from MODIS NDVI from2000 to
2012 in the plateau of Mongolia using the modified NDVI-SMA model; (2) characterize the spatio-temporal
change in vegetation cover using the linear regression analysis.

Methods and materials
1 Data collection

The 16-day series MODIS NDVI data of the Mongolian Plateau were chosen from 2000 to 2012. The
monthly and annual NDVI data from 2000 to 2012 were obtained by the MVC method.
2. Methods

Two end-member model

According to the two end-member model, there are three parts in a mixed pixel: a pure green
vegetation pixel, a pure soil pixel and mixed pixel [1]. The information acquired by the sensors (S) includes
the information of green vegetation and that of bare soil. f, is assumed as the Fractional. The Remote Sensing
information of the mixed pixel can be expressed as:

S = Sveg X fg + S x(l—fg) )

where S,., is the Remote Sensing information of a pure green vegetation pixel, S, is the Remote Sensing
information of a bare soil pixel.
For over two end-members pixels, Formula (1) can be modified as follows:
];:(S' Ssoil-)/(Sveg - Ssoil-) (2)
where S,.; and S, are the parameters. FVC can be estimated according to Formula (2).

Estimation of FVC based on NDVI
NDVI of each pixel is considered as the average weight of NDVI,., and NDVI,,;. FVC can be estimated
using:
Je=(NDVI- NDVIp.)(NDV1,ee - NDVIy,;1.) (3)
where NDVI,,; is the NDVI value of bare soil, and NDVI,,, is the NDVI value of a pure green vegetation
pixel.

Parameters value
This study applied the cumulative frequency (CF) method to select the two values for each vegetation [19].
The CF method is expressed as:

J
CF iy Z (F yow 1/.)
For vegetation type i, 0
when CF;= 5%, if NDVI;2 0.05,NDVI,,;= 0.05,
if NDVI;< 0.05, NDVIpi= NDVI;.
When CFj;= 95%, NDVI, o= NDVI,;.
where NDVI; is the NDVI of pixel j in vegetation type i, CFj; is the cumulative frequency of pixel j in
vegetation type i, FNDVI; is the NDVI-frequency of pixel j in vegetation type i.
FVC slope
Linear regression analysis can be used to analyze the change in every grid. This study uses this
method to simulate the trend of variation of the multi-annual average FVC. The formula is:

nxiixFVC [—ZﬂizﬂixFVC ;
i=1 i=1 i=1

Zﬂ iz—(Zj i)?

i=1

® slope =

4

where i is the year, and FV'C; is the average FVC for the year i. If © y,,. > 0, FVC during the study period
increased, and vice versa.

Results and disscussion

1. The Spatial changes in FVC
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FVC in 2001, 2005 and 2012 were distributed in Fig.1. It shows that vegetation cover in the northern,
eastern area was higher than that in other parts. That’s because there is a large area of desert in the middle

and southern area of the plateau.

(a) (b)

Legend

|
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Fig. 1. The FVC in the Mongolian Plateau in 2001(a), 2005(b), 2009(c)

2. The temporal changes in FVC
In all, ®g4p. of FVC varies in -0.1 and 0.1. Vegetation cover decreased mainly in the eastern area,

northeastern area and western area, meanwhile, vegetation cover increased mainly in the middle area of the
plateau.

Meters
0 390,000 780,000

Vegetation cover increased from 2000 to 2012. The FVC in the Mongolia Plateau in 2000 was 0.563,
and 0.642 in 2012. Vegetation cover in inner-mongolia was higher than that in Mongolia. In the year of
2000, the FVC in Inner-mongolia is 0.557, and 0.516 in Mongolia; while in the year of 2012, the FVC in
Inner-mongolia is 0.663, and 0.593 in Mongolia.

Conclusion
Vegetation cover in the northern, eastern area was higher than that in other parts. That’s because there

is a large area of desert in the middle and southern area of the plateau.
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Vegetation cover decreased mainly in the eastern area, northeastern area and western area, meanwhile,
vegetation cover increased mainly in the middle area of the plateau.

Vegetation cover increased from 2000 to 2012. The FVC in the Mongolia Plateau in 2000 was 0.563,
and 0.642 in 2012. Vegetation cover in inner-mongolia was higher than that in Mongolia. In the year of
2000, the FVC in Inner-mongolia is 0.557, and 0.516 in Mongolia; while in the year of 2012, the FVC in
Inner-mongolia is 0.663, and 0.593 in Mongolia.

Table 1.
The FVC in the Mongolian Plateau, Inner-mongolia and Mongolia from 2000 to 2012
Year the Mongolian Plateau Inner-mongolia Mongolia
2000 0.563 0.557 0.516
2001 0.529 0.540 0.467
2002 0.557 0.601 0.477
2003 0.606 0.617 0.554
2004 0.560 0.600 0.480
2005 0.566 0.589 0.500
2006 0.586 0.604 0.523
2007 0.537 0.580 0.454
2008 0.593 0.633 0.523
2009 0.543 0.555 0.483
2010 0.578 0.589 0.520
2011 0.606 0.609 0.561
2012 0.642 0.663 0.593
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DISCUSSION ON WIND FACTOR INFLUENCING THE DISTRIBUTION OF BIOLOGICAL SOIL CRUSTS
ON SURFACE OF SAND DUNES
©Yongsheng Wu (yswuwork@126.com), Ruiping Yin, Xin Zhang, JieRen, XiuminTian,
Jian Wang, Zekun Li, Henglu Miao
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Abstract: Biological soil crusts are widely distributed in arid and semi-arid regions, whose formation and development
have an important impact on the restoration process of the desert ecosystem. In order to explore the relationship
between surface airflow and development characteristics of biological soil crusts, we studied surface airflow pattern and
development characteristics of biological soil crustson the fixed dune profile throughfield observation. Resultsindicate
that the speed of near-surface airflow is the lowest at the foot of windward slope and the highest at the crest, showing an
increasing trend from the foot to the crest. At the leeward side, although near-surface airflow increases slightly at the
lower part of the slope after an initial sudden decrease at upper part of the slope, its overall trend decreases from the
crest. Wind velocity variation coefficient varied at different heights over each observation site. The thickness, shear
strength of biological soil crusts and percentage of fine particles at crusts layer decreased from the slope foot to the
upper part, showingthat biological soil crusts are less developed in high wind speed areas and well developed in low
wind speed areas.It can be seen that there is a close relationship between the distribution of biological soil crusts in
different parts of the dunes and changes in airflow due to geomorphologic variation.

Key words:biological soil crusts; sand dune; wind; distribution

Introduction

Biological soil crusts (BSCs) are ubiquitous communities of diminutive organisms such as
cyanobacteria, green algae, lichens, mosses and others associated closely with particles of surface soil,
forming a cohesive thin horizontal layer [1]. Theyare widespread in arid and semi-arid areas, which occupy
more than 40% of the terrestrial surface[2].On a larger scale, the distribution of biological soil crusts is
influenced by climate, soil and precipitation conditions, with distinct degree of development across the
regions [2,3]. On a smaller scale, the development and distribution of biological soil crusts are subject to the
influence of microclimate [4], vegetation [5], soil [6], water [7] and geomorphologicfeatures [1,8]. A recent
study noted that the distribution of biological soil crusts is selective to different parts of sand dunes [8]. Li
has found that micro-geomorphology has created various habitats at a small-scale affecting development of
biological soil crusts through reallocating related abiotic and soil properties [1]. However, few studies have
focused on the relationship between the change of surface airflow caused by geomorphologic variationandthe
distribution of biological soil crusts.

Development and distribution patterns of biological soil crusts in the southern Mu Us Sandy Land of
northern China were investigated in our study, and we found that the development of biological soil crusts
can be divided into three stages, with certain selectivity to different parts of sand dunes [9]. We hypothesize
that wind is an important influential factor for the development and distribution of biological soil crusts on
dune surfaces, and there is a significantcorrelation between airflow changes and the distribution of biological
soil crusts. In this study, the relationship between wind and distribution characteristics of biological soil
crusts were discussed by observing the surface airflow of sand dunes and the development characteristics of
biological soil crusts. The results not only deepen our understanding of the development and distribution
patterns of biological soil crusts on dune surfaces, but also highly significant to scientific management and
ecological rehabilitation of damaged ecosystems.

2 Study area and methods
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The experimental area was located in the south margin of Mu Su Sandy Land, which is a transitional
area from Ordos Plateau to the Loess Plateau in Northern Shaanxi, China. The geographic coordinates of this
area are 108°50'54"E—108°58'00"E, 37°38'42"N-37°42'42"N, with an altitude of 1,350m and semi-arid
climate. It is hot and rains heavily in summer, and dry, cold and windy in winter. The average annual
temperature is 7.9 °C, and average annual rainfall is 394.7mm. The wind season is from March to May,
average annual wind speed is 3m/s, and prevailing wind is northwest direction(Fig. 1). It primarily rains in
summer, with large precipitation variability where maximum rainfall can reach 744.6mm (1964) and
minimum rainfall of only 205mm (1965). Average evaporation over the years is 2,484.5mm, which is 6.32
times that of average annual rainfall. The landscape is featured by mobile, semi-fixed and fixed dunes, lake
basin and beach land. Biological soil crusts developed widely on fixed and semi-fixed dunes, and are mainly
algal crusts, while moss crusts are mainly found on the inter dune area. The mechanical composition of dune
sediments is basically fine sands [10]. The study area belongs to a warm temperate grassland with low
vegetation coverage, and the main plants are Artemisia ordosicaKrasch.,AgriophyllumsquarrosumMoq.,
Corispermumpuberulumlljin, and Psammochloavillosa (Trin.) Bor.
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Fig.1. Wind rose diagram of the research area (2006-2009)

A gradient anemometer was used to measure wind speed. The wind speed measuring range was 0.3—
30mm, with a resolution of 0.1 m/s. A typical fixed sand dune with well-developed biological soil crusts was
selected in the research area. The dune inclined by 270°-105°, standing about 12m in height. The windward
slope was 40m long, and the leeward slope was 15m long, with a slope of 10° and 25°, respectively. The
observation points were laid along the longitudinal axis of the sand dune (northwest—southeast). One
observation point was arranged for every 13 meters starting from the foot of the windward slope, and total of
three points were set on the windward slope. One observation point was arranged for every four meters
starting from the crest to the foot of leeward slope, and total of three points were set on the windward slope.
Thus, seven observation points were chosen including the one on the crest (Fig. 2). When observing the
surface airflow of the dune, the height of the observation points were set as 5, 15, 25, 50, 100, 150, 200, 300
and 400cm, respectively. A reference station was located on the crest for simultaneous observation. The
height setting of seven observation points was consistent with the mobile station. The anemometer recorded
wind speed data every 30s, and the observation lasted for Smin each time for each point. When analyzing the
airflow data, the wind speed measured at the points on the longitudinal axis and that measured by the
reference station were standardized to characterize the airflow variation of the same time point. After the
wind speed observation was finished, the thickness of biological soil crusts on the corresponding point was
measured with a Vernier caliper, for six times at each point. The shear strength on the corresponding point
was measured with a portable shearing device. Ten measurements were made for each point. Malvern
particle size analyzer was used to measure the particle size.
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Fig.2. Arrangement of observation sites
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3 Results and analysis
3.1 Surfaceairflow characteristics on fixed dune

The wind direction was basically stable during the observation process, and wind speed range at the
height of 400cm was 2.1-10.7 m/s. In view of the wind speed data of the observation points (Fig. 3), the
near-surface airflow (<200cm) was the smallest at the foot of windward slope, and increased significantly
from the foot of windward slope to the crest, reaching the largest point at the crest. The near-surface airflow
decreased on the leeward slope, from the crest to the middle-upper part of the leeward slope, while increased
somewhat at the middle-lower part. When reaching the slope foot, the airflow decreased. That is to say, there
was a zone with relative higher wind speed in the middle-lower part of the leeward slope, but the wind speed
at each observation point was lower than that on the dune top. Near-surface airflow had a higher speed in the
lower-middle part of the leeward slope, probably caused by a backflow along the leeward slope. Thus, the
wind speed in the lower-middle part increased. The speed variation of airflow in the higher position (200—
400cm) was different from that of near-surface airflow, and the airflow in this region decreased first and then
increased from foot to crest, with the highest speed on the crest. The airflow in this zone presented a
decreasing trend along the leeward slope, as distinct from the situation that the near-surface airflow increased
in the lower-middle part of the leeward slope.
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Fig.3. Characteristics of surface airflow at different wind speeds (A: 8.6 m/s, B: 9.3 m/s)

In order to quantitatively describe airflow changes at each observation point, a wind velocity

variation coefficient was defined here.
M= (UZ_U])/U]

where M is wind velocity variation coefficient, and U, and U, are respectively wind speed at starting and
ending points. According to the aforementioned definition, the wind velocity variation coefficients between
observation points are presented in Table 1. Wind velocity variation coefficient on the windward slope was
positive, showing an increase followed by a decrease of the coefficient from the slope foot to the crest. On
the leeward slope, the wind velocity variation coefficient in the middle-upper part was negative, and that of
the middle-lower part was positive. This shows that the backflow formed on the leeward slope resulted in a
decrease of wind speed in the lower-middle part. The changes of wind velocity variation coefficient across
the observation points indicated that the variation pattern of near-surface airflow was very complex (Tab. 1).

Table 1.
Windvelocity variation coefficient at different observation sites

Wind speed Zoris ‘Wind velocity variation coefficient
(m/s) 5cm 15 cm 25 cm 50 cm 100 cm 150 cm 200 cm

L1-1.2 0.87 0.83 0.62 0.48 0.16 0.03 0.01

L2-13 1.02 117 1.33 1.26 127 1.24 1.09

26 L3-14 0.57 0.35 0.29 021 0.06 0.06 0.01

g L4-L5 —0.95 —0.93 —0.90 —0.87 —0.88 —0.82 —0.62
L5-Leé 231 1.20 0.71 0.78 0.85 0.15 -0.27

Le-L7 —0.52 —0.36 —0.20 —0.61 —0.17 —0.03 0.08

L1-1.2 0.86 0.86 0.57 0.55 0.18 0.04 0.02

L2-1.3 0.54 0.70 0.84 0.75 0.78 0.72 0.63

03 L3-L4 0.83 0.62 0.50 0.43 0.26 0.27 0.20

g L4-L5 —0.89 —0.88 —0.88 —0.86 —0.83 079 <55
L5-L6 1.76 1.44 1.28 1.49 1.06 0.21 |

Le-L7 —-0.79 —0.64 —0.52 —0.74 —0.44 —0.28 —0.03

Note: "—"indicates a negative increase of wind speed.
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3.2 Development characteristics of biological soil crusts

The development characteristics of biological soil crusts at each observation site are presented in
Table 2. The thickness of biological soil crusts was the largest at the foot of windward slope. With an
increase of height from the slope foot to the middle-upper part, the average thickness of crusts decreased
considerably. The average thickness of biological soil crusts at the foot of leeward slope was higher, and that
from the foot to the middle part of the dune the thickness decreased. The biological soil crusts were well
developed in the lower-middle part of the dune, while in the middle-upper part there was no biological soil
crusts distributed or only early stage of crusts could be found. The variation trend of shear strength of
biological soil crusts at each observation site was basically consistent with that of thickness of biological soil
crust. That is, the shear strength was lower in the middle-upper part of the dune than at the foot.

Table 2.
Development characteristics of biological soil crusts at each observation sites
Position I 12 L3 L4 L5 L6 L7
Thickness (mm) 1038(1.19)  7.13(036) 549 (142) - - 640 (051)  10.73 (141)
Shear strength (kg/cm?) 1.50 (0.69)  0.69(0.17)  039(023) - - 092(036)  2.07(0.78)

Note: all the values in the table are means; the standard deviation is enclosed in brackets; there are no biological soil crusts at
position L4 and LS.

The mechanical composition of biological soil crusts at different geomorphologic positions are
presented in Table 3. The compositions are mainly fine sands, followed by medium sand. There were
differences in the composition as the geomorphologic position varied. The fine particulate matter contained
in the biological soil crusts was largest in number at the foot of windward and leeward slopes, while its
content decreased in the middle part of the windward slope. The percentage of fine particulate matter in the

crusts presented a decreasing trend from the slope foot upwards.
Table 3
Mechanical composition of biological soil crusts at different geomorphologicpositions

Grain content% (particle size: mm)
0.5-0.25 0.25-0.0625 0.625-0.031 0.031-0.0156 0.0156-0.0039  <0.0039

Positions

Foot of windward slope 8.44 74.46 8.95 349 2.86 1.80

Lower-middle part of windward 23.02 65.09 387 3.64 257 1.83
dlane 2342 ! i 4 2. i

Middle part of windward slope 1_1[_1[3 ;3?; SS; g;g i;g g;i

Iiddl5 partoEleawart Slope 12.64 6328 12.58 545 348 258

Foot of leeward slope

3.3 Correlation between wind speed and development characteristics of biological soil crust

The correlation between wind speeds at each observation point with thickness shear strength of
biological soil crust is presented in Figure 4. The thickness of biological soil crusts, shear strength and wind
speed were negatively correlated, that is, thickness and shear strength were lower as the wind speed
increased, while higher as the wind speed decreased. There was no biological soil crusts found at the dune
top where the wind speed was the highest. It has been shown that there were well-developed biological soil
crusts in the regions where the wind speed was slow, such as the lower-middle parts of the windward and
leeward slopes, and the lowland between the dunes; and there was no distribution of biological soil crusts at
the crest.
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Fig.4. Relationship between development characteristics of biological soil crusts and wind speed

4 Discussions
The biological soil crusts on dune surfaces are formed by the joint action of dust fall, raindrop
impact and microorganisms in the process of sand stabilization on the basis of physical crust[11-13]. Fine
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particulate matter derived from atmospheric dust increases the thickness of crusts and at the same time,
provides minerals and chemical elements, which is favorable for microbial invasion [12]. As low-nutrient
microbes (such as bacillus) invade the crust [14] (Wu et al., 2004), their viscous outer walls and secretion
become the media for sand interconnection [14,15].

The formation and development of biological soil crust is a dynamic process constantly developing
and burying [16]. When the wind speed exceeds 4m/s, the bare sand starts to move, covering the surface of
biological soil crusts which affects its further development [16]. Although the prevailing wind in the research
area is in the northwest direction (Fig. 1), the airflow in the lower-middle part of the sand dune or at the
slope foot is significantly slower than the wind speed at the crest. This is beneficial to the formation and
development of biological soil crusts. Although there are differences in the near surface airflow and wind
velocity variation coefficients between observation points under different wind speed conditions(Tab. 1), the
wind speed in the middle-upper part of the windward slope and the crest is the largest. Thus, sediment in this
area is usually in a state of activation, making it difficult to form biological soil crusts; or the biological soil
crusts are often damaged under the effect of strong winds, making it difficult to well-developedstage.
Although the airflow in the middle-upper part of the leeward slope is lower (Fig. 3), the sediment from wind
erosion are mostly concentrated in this zone [17], which inhibits further development of biological soil
crusts. Although the wind speed increases slightly in the lower-middle part of the leeward slope, the smaller
absolute value of wind speed in this zone also makes it an ideal area for the development of biological soil
crusts. Compared with other positions of the sand dune, the inter dune area has optimal water and
temperature conditions, with minimum degree of interference from aeolian sand activity. Therefore, the
biological soil crusts are well developed here, from the single microbial crust to algal and lichen crusts and
finally to an advanced stage of biological soil crusts, which is a mixture of moss and algal crusts.

The aeolian sand activity on the dune surface interacts with the development of biological soil
crusts. On one hand, changes of airflow caused by geomorphologic variation create beneficial conditions for
the development of biological soil crusts in the lowland between the dunes or the lower-middle part of the
dune. Biological soil crusts can hardly develop where aeolian sand activity is frequent or only an early stage
of biological soil crust may develop. On the other hand, the formation of biological soil crusts can stabilize
the dune surface and improve anti-wind erosion ability [18,19], playing a crucial role in the further
development of biological soil crusts.

There are many factors that influence the development and distribution of biological soil crusts [1].
This paper only discussed the relationship between airflow changes caused by geomorphologic variation and
the development of biological soil crusts. In fact, vegetation has played an important role in the formation
and development process of biological soil crusts, the prerequisite of which is sand stabilization. Due to the
effect of moving sand fixed by vegetation, the characteristics of the surrounding airflow changes [20], which
will probably provide a stable environment for the development of biological soil crusts. However, more
empirical research is needed before final confirmation.
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RESPONSES OF VARIOUS VEGETATION TYPES TO CLIMATE CHANGE
©Zhengjia Liu'? (liuzj@lreis.ac.cn)
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Abstract: Inner Mongolia, one of the largest farming-pasturing interlocked areas in China, is undergoing a process of
prominent warming and drying. To investigate the responses of vegetation cover to climate change in different land and
to derive a better understanding about the inter-annual variability vegetation growth, MODIS-NDVI form 2001 to
2010, daily mean temperature (Tem) and precipitation (Pre) from 2001 to 2010 and land cover in 2000 were considered
to explain vegetation variations based on geo-statistics method in this study. We found that inter-annual NDVI
variability can be largely explained by Pre in grasslands, crop, and residents’ land (rp,=0.755%, 0.714%*, 0.752%,
respectively; * represents P<0.1). NDVI of deciduous coniferous forest (rrem=0.559*; 1p,e=-0.580%) and mixed forest
(r1em=0.557%; 1p,e=-0.689%) were positively related with Tem and in negative correlation with Pre. NDVI of evergreen
coniferous forest, evergreen broad-leaved forest, deciduous broad-leaved forest and shrub were not in significant
correlation with Pre and Tem.

Key words: Remote sensing; NDVI; Geo-statistics; Land cover; Temperature; Precipitation; Inner Mongolia

1. Introduction

Climate changes could alter conditions of vegetation growth. In return, changed vegetation feeds
back on surface-atmosphere exchange of energy, water and carbon, through controlling LAI (Leaf Area
Index)[1, 2]. The meteorological observation data agreed on that over the past several decades, a significant
increasingly warming trend had been occurring in the region and globe. In recent years, the warming and
drying in the north received more and more attention by scientists. And what the response of farming and
grazing to trend of warming and drying is unclear. However, our capability to predict the consequences of
global change and design relevant sustainable management strategies is partially dependent upon our
understanding of spatial patterns and their environmental controls of plant growth.
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Remote sensing data have provided global coverage at relatively high temporal and spatial
resolution since the early 1980s (e.g. AVHRR) [3], and have been widely used to estimate vegetation
biomass or productivity at regional and global scales. In contrast with direct field measurements, the remote
sensing-based estimation approach can effectively extend our knowledge to understand regional patterns of
vegetation change in a spatially explicit fashion to climate change.

The Inner Mongolia Plateau, an important part of Mongolia Plateau, is the second highest plateau in
China, with a mean elevation of 1000~1400m. Its climate is dry, and desert distribution area mainly in its
western accounted for 37.8 % of the total area of China’s desert. Meanwhile, its pasture is best natural
pasture, accounting for 27 % of the total area of China’s pasture. Hence, unique natural and human
conditions of the Inner Mongolia make it become a hot region to research the response of various vegetation
types to climate change. In this study, we seek to address the following questions: (1) How is the variations
of Tem and Pre in the past 30 years in Inner Mongolia? (2) What are the responses of vegetation in different
land cover to climate change? (3) How is the relationship between the inter-annual variability vegetations
growth and the inter-annual variability of Pre & Tem?

2. Materials and methods
2.1 Land cover in study region

The area of Inner Mongolia is ~1.15 million km®. Table 1 shows the different land cover types and
their area. Grasslands and unused land are main land cover types, accounting for ~73 % of the total area.
Fig.1 shows the spatial land cover patterns of Inner Mongolia in 2000. We found that grasslands
concentrated in the north-central region of Inner Mongolia; Northeast mainly distributed forest; the western
unused land located primarily desert.

Table 1.
The area of various vegetation types in Inner Mongolia
Code Types Area/km’

0 water or glacier 50064

1 evergreen coniferous forest 21602
2 evergreen broad-leaved forest 150

3 deciduous coniferous forest 4792

4 deciduous broad-leaved forest 50387
5 mixed forest 27745
6 shrub 10337
7 grasslands 518079
8 crop 132569
9 resident land 10074
10 unused land 320702

2.2 Remote sensing data

MODIS-NDVI images (MOD13), with a spatial resolution of 1 km® and month scale, were provided
by the EOS Data Gateway at the Land Processes Distributed Archive Center (http://lpdaac.usgs.gov/). The
Maximum Value Composites (MVC) method was used to eliminate the influence of clouds. Then, annual
NDVI was used for inter-annual variability analysis with Pre and Tem.
2.3 Meteorological data

More than 700 meteorological stations (http://cdc.cma.gov.cn/) in China, in conjunction with abroad
stations (ftp://ftp.ncdc.noaa.gov/) around China, were interpolated to 1km national grid data with 1km DEM,
using ANUSPLIN software [4, 5]. The 1km meteorological data of Inner Mongolia region were masked form
national grid data by Inner Mongolia boundary.
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Fig.1. Land covers of Inner Mongolia in 2000. ECF: evergreen coniferous forest; EBF: evergreen broad-leaved forest; DCF:
deciduous coniferous forest; DBF: deciduous broad-leaved forest; MF: mixed forest; GL: grasslands; RL: resident land; UL: unused
land

2.4 Analysis method
The trends of NDVI and meteorological data were analyzed, using least square method (formula 1).

The relationships between NDVI and Pre or Tem were calculated with correlation coefficient method
(formula 2).

nd 2 jUX,)- 2j XX,
1

J=1 =

slope = . : (1)
nd 27 -( )
j=1 j=I
where, slope is the slope of trend; # is the sum of year; j is the j-th year; X; is the j-th year of Pre, Tem or

NDVL

2(x,-x)(y,-y)
r, =——= )

Xy n n
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where, r,, is correlation coefficient; x and y represent two variables to do correlation analysis (e.g. Pre and

NDVI, Tem and NDVI); j and n are same to formula 1; x and ; are the average of variable x and Yy,

respectively.
3. Results
3.1 Climate variation

The trend of Tem and Pre was opposite during 1980~2010 in Inner Mongolia (Fig. 2). Tem showed
a increasing trend, about 0.55/10a, which was significant warming (R’=0.54, P<0.0001). However, the
change of Pre showed little significant decreasing trend (P>0.05). Pre in after-1998 was less than that in pre-
1998. Results explained that Warming and drying was main trend in this region.
3.2 Correlation analysis

We found that inter-annual ND VI variability can be largely explained by Pre in grasslands (Fig3-7)
and crop (Fig3-8) (rp,.=0.755%, 0.714%*, respectively; * represents P<0.1). NDVI of deciduous coniferous
forest (Fig.3-3, rrem=0.559%; rp=-0.580%) and mixed forest (Fig3-5, rrem=0.557%; rp.=-0.689%) were
positively related with Tem and negative correlation with Pre. NDVI of evergreen coniferous forest (Fig3-1),
evergreen broad-leaved forest (Fig.3-4), deciduous broad-leaved forest (Fig.3-4) and shrub (Fig.3-6) were
not significant correlation with Pre and Tem.
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Fig.3. The correlation relationship of NDVI (the abscissa axis) with Pre and Tem (the ordinate axis) in various vegetation types

4. Discussions

For forest, especially evergreen coniferous forest, evergreen broad-leaved forest, deciduous
coniferous forest, and mixed forest, the annual mean Tem of them were less than 0. With the increase of
Tem, NDVI of them were increasing, though their relationships were not so significant. For the reason why
were NDVI of them decline, with the increase of Pre. Lower Tem with much more Pre could limit forest to
grow. But, for grasslands, shrub and crop, the annual mean Tem were greater than 0. With the increase of
Tem, more water could be evaporable (e.g. evapotranspiration). Water might be the limitation factor, so, with
the increase of Pre, NDVI of them were increasing.
5. Conclusions

The trend of Tem and Pre during 1980~2010 explained that warming and drying was main trend in
Inner Mongolia. Inter-annual NDVI variability can be largely explained by Pre in grasslands and crop. NDVI
of deciduous coniferous forest and mixed forest were positively related with Tem and negative correlation
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with Pre. NDVI of evergreen coniferous forest, evergreen broad-leaved forest, deciduous broad-leaved forest
and shrub were not significant correlation with Pre and Tem.
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Abstract: Understanding the relationship of climate change, grasslands, and permafrost is essential to propose
practical adaptation strategies to reduce the vulnerability of grasslands and livestock to climate change in Mongolia. In
this study, the relationship of the green-up date (GUD) of grasslands and related climatic factors was investigated
using the MODIS phenology product and climatic data from meteorological stations across Mongolia permafrost
regions during 2001-2009. Compared with air temperature, the GUD is mainly dominated by precipitation in
Mongolia, especiallybylast autumn precipitation.Permafrost plays a vital role in storing the remaining precipitation of
autumn for upcoming spring green-up of grasslands in Mongolia. Our results could help to effectively target adaptation
strategies for herders and governments to manage grasslands and livestock.

Key words: climate, green-up date, grassland, permafrost, Mongolia.

1. Introduction

Mongolia has a dry and cold climate and a special geographic location at the south edge of the Eurasian
cryosphere. Climate is changing across Mongolia. In the last four decades, air temperature increases at a rate
of 0.37 °C/decade in the north forestlands and grasslands and at a rate of 0.38—0.59 °C/decade in the middle
and south desert grasslandsand desert (Figs. 1 and 2). In the last decade, precipitation has an increasing trend
at a rate of 0.7—10.6 mm/year in the north regions and a decrease trend at a rate of 0 — -23.4 mm/year in other
regions (Figs. 3 and 4). Climate change will unavoidably influence grasslands in Mongolian permafrost
regions. It is crucial to understand the relationship of climate change, grasslands, and permafrost in
Mongolia.This knowledge will help to propose practical adaptation strategies to reduce the vulnerability of
grasslands and livestock to climate change in Mongolia.

Vegetation phenology has been of increasing interest because it is sensitive to climate change [3-5], which
is mainly controlled by both air temperature and precipitation in arid areas [2, 6, 8]. The green-up date
(GUD) of grasslands is closely related to the frost and thaw processes of permafrost which may be crucial
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water storage for early grass growth in spring in Mongolia. Thus the GUD is a suitable proxy of grassland
for investigation on the response of grasslands to climate change and resulting permafrost change.
Specifically, the purpose of this study is to investigate the relationship of grassland GUD, related climatic
factors and permafrost in Mongolia using ground long-term meteorological data and satellite remote sensing
data.
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Fig. 1 Annual mean air temperature (1973-2011).
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2. Data used
Both ground meteorological data and remote sensing phenology data were used in this study.

(1) Ground meteorological data: Daily air temperature and precipitation data from 24
meteorological stations (see Figs. 1-4 for locations) during 2000-2009 were downloaded from the
National Climatic Data Center (NCDC), NOAA (http://www.ncdc.noaa.gov).

(2) Remote sensingphenology data: The MODIS Collection 5 phenology product with a tile
range of h23-h26 and v03—v04 during 2001-2009 (MCDQ2) was downloaded from the Reverb of
NASA’s Earth Observing System (http://earthdata.nasa.gov). The algorithm for estimating phenology is
based on a piecewise logistic model fitting 8-day 500-m enhanced vegetation index (EVI) time series [1,
9]. The MCD12Q2 product has four layers regarding phenology: onset of greennessincrease (beginning
of EVI increase), onset of greennessmaximum (reaching the maximum EVI), onsetof greennessdecrease
(beginning of EVI decrease), and onsetof greennessminimum (reaching the minimum EVI). In this study,
the layer of onset of greenness increase (i.e., GUD) was usdsee Fig. 5 for an example of 2009).
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3. Results and discussions
Correlation between GUD and climatic factors in Mongolia
Although the correlation between GUD and climatic factors varies forthree grassland types, a
significant negative correlation between GUD and precipitation exists for all ofthem. As shown in Fig. 6, the
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GUD has a significant negative correlation with last autumn precipitation (p< 0.01) for the forest steppe,
whereas it has a significant negative correlation with last autumn precipitation (p< 0.01) and last summer
precipitation (p< 0.05) for the steppe. The GUD has a significant negative correlation with spring
precipitation (p< 0.05) and last autumn precipitation (p< 0.05) for the desert steppe.

® Forest steppe ™ Steppe Desert steppe

R of GUD and climatic factors

Climatic factors

Fig. 6. Correlation between GUD and climatic factors for three grassland types
*indicates significance level of 0.05 and ** indicates significance level of 0.01.
(DJF-Ta: average air temperature in winter; MAM-Ta: average air temperature in spring; DJF-P:
average precipitation in winter; MAM-P: average precipitation in spring; Pre-JJA-P: average
precipitation in last summer; Pre-SON-P: average precipitation in last autumn)

The above evidences indicate that the GUD of grasslands is dominated by precipitation rather than
air temperature across Mongolia, and that the GUD is mainly controlled bylast autumn precipitation for all
the three grassland types. For specific grassland type, the GUD is also affected by last summer precipitation
for the steppe and by spring precipitation for the desert steppe. The last summer precipitation may contribute
to the spring grass green-up for the steppe if summer precipitation is not used up by grass and the remaining
is stored in the soil. The spring precipitation is also vital for the spring grass green-up for the desert steppe
because only a little water is stored in the soil due to relatively low precipitation during autumn in these
regions.
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Fig. 7. Seasonal patterns of daily rainfall (P), 5 cm soil temperature (ST _S5cm), and volumetric
soil water content in liquid (SWC) at the depths of 5 and 20 cm, 8-day MODIS enhance
vegetation index (EVI) at the Davaat site during 2007-2012. (3 Tis >0°Ccumulative 5-cm soil
temperature after winter and before the GUD; SON, DJF and MAM denote cumulative
precipitation during autumn, winter, and period from Mar. 1 to the GUD.)

The role of permafrost in the response of GUD to climatic factors
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The preceding precipitation significantly regulates the GUD of grassland in Mongolian permafrost
regions. Because of weak evapotranspiration in autumn [10], most of autumn precipitation can be stored in
soil in winter and then used for grass at the beginning of next growing season. Thus permafrost during winter
can be considered as a carrier of soil moisture [7]. An example at the Davaat site (48.13°N, 107.30°E) could
help to further understand the importance of last autumn precipitation and the role of permafrost. As shown
in Fig. 7, the GUD ranges from early May to early June from 2008 to 2012. The cumulative 5-cm > 0 °C soil
temperature of 32 °C can activate the green-up of grasslands in 2009. This indicates that the delay of GUD in
other years (3_T: 105-324 °C) is caused by the decrease in last autumn precipitation (from 52 mm for 2008 to
12-32 mm for other years). Except the period of 2007 autumn—2008 spring (48 mm), about 70-mm
precipitation contributes mainly on the grassland green-up and early growth at the Davaatsite. Precipitation
in winter has few contributions (< 15%) on the GUD due to its low values (< 11 mm) in given years.Due to
relatively lowtemperatureand thus low evaporation, last autumn precipitation has large contributions (25—
75%) through the permafrost carrier. This specific illustration suggests that the existence of permafrost is
essentially important for grassland ecosystems in Mongolia and that the degradation of permafrost caused by
climate warming could potentially increase the vulnerability of Mongolian grasslands.

4. Conclusions

We have investigated the relationship of grassland GUD, climatic factors and permafrost in
Mongolia using meteorological data from 24 stations and MODIS phenology data during 2001-2009. Our
conclusions can be summarized as: (1) the grassland GUD is dominated by precipitation rather than air
temperature across Mongolia; (2) the grassland GUD is mainly controlled by last autumn precipitation; (3)
permafrost plays a vital role in storing autumn precipitation for upcoming spring green-up of grasslands in
Mongolia.
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Abstract: As an emerging multi-scale analysis method, wavelet analysis can effectively solve multi-scale problems.
Based on wavelet transformation, this paper analyzed the characteristic scale and its coupling relationship of DEM and
NDVI. The results showed: (1) The spatial variations of DEM in northern transect and western transect were stronger
than that in the southern and eastern lines. And there existed one scale pattern of DEM distribution ranging around
20~40 km along the latitudinal and longitudinal transects. (2) Two characteristic scales of NDVI distribution were
identified, with a small scale of 2~4 km and a larger scale of 15~40 km. (3) The tightly coupled relationship between
DEM and NDVI indicates that the topographic factor has close connections with the ecological spatial pattern at a
larger scale.

Key words: Wavelet transformation; Characteristic scale; DEM; NDVI; The Mongolia Plateau

1 Introduction

Scale is defined as the space or time unit for human observing, measuring, analyzing, simulating and
controlling various natural processes, which is a passive choice when researchers carry out experiments and
make analyses limited by certain objects, the technique of observation, the ability of models, etc. And
selecting the appropriate scale and analyzing under multi scales are critical steps for further research, that
%rouses more and more scientists or other scholars involved in exploring and discussing the scale problems!"

Recently, as an emerging method, wavelet analysis was frequently applied in ecological, remote
sensing and geographical researches, with its ability of dealing with and analyzing multi-scale, multi-level
and multi-resolution problems. For instance, SC Li analyzed the multi-scale characteristics of DEM and
NDVI in the Tibetan Plateau based on the wavelet transformation . BW Qiu utilized the discrete wavelet
analysis method to study the relevance between terrain factors and NDVI distribution in Wuyi Mountains®’,

Partitioned by countries’ boundaries and limited by the differentiations of scientific research
directions, academic levels and techniques, the Mongolian Plateau is a deserved area to study that most
researchers are confined to the Inner Mongolian region on Mongolian Plateau problems "\, This paper was
aimed to study the relationship between DEM and normalized difference vegetation index (NDVI) in the
Mongolian Plateau. The GTOPO30 dataset (http://earthexplorer.usgs.gov/) and MODIS NDVI dataset
(MYDI13A3, http://e4ftl01.cr.usgs.gov/PullDir/0302830356LSfdh/) were utilized to calculate the wavelet
coefficients and their variograms, examining the characteristic scale and the coupling relationship of DEM
and NDVI along four latitudinal and longitudinal transects.
2 Materials and methods
2.1 Study area

The Mongolian Plateau, located between 87°40'~ 122°15' N latitude and 37°46'~53°08" E longitude,

which is bounded by the Greater Hinggan Mountains in the east, the Sayan and Altai Mountains in the west,
the Sayan, Khentii and Yablonoi Mountains to the north, as well as the Yinshan Mountains to the south. The
macroscopic landform of the Plateau is essentially mountain and high plain. And the vegetation types at the
Mongolian Plateau distribute in turn with meadow steppe, typical steppe, desert steppe and gobi desert, of
which the typical steppe most widely distributed .
2.2 Selection of transects
In order to effectively indicate the spatial distribution and multi-scale features of DEM and ND VI, four
sampling lines were set along the latitudinal transects ( sampling line A, along 43°N; sampling line B, along
47°N) and the longitudinal transects (sampling line C, along 100°E; sampling line D, along 110°E)
respectively ( Fig 1, Fig 2).
2.3 Wavelet Analysis

Wavelet analysis is a powerful analyzing tool which can transform the spatial or temporal pattern
into multi- scale decompositions with specific spatial or temporal positions. The core of wavelet
transformation is wavelet function, which has positive and negative shocks and rapidly decays to zero within
short time. Wavelet transform coverts data function by scaling and shifting the mother wavelet function.
Wavelet transformation can be defined as:

W(a,x)=1/a T Fw(x—b/a)dx
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Where f(x) is the data function, called analysis wavelet. W(a, x) is the wavelet coefficients,
calculated at a certain scale a and location b. y (x) is the mother wavelet function, also called as the basic

wavelet.
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Fig 1. The spatial distribution of DEM in the Mongolian Plateau
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Fig 2. The spatial distribution of NDVI in the Mongolian Plateau
3 Results

3.1 Characteristic scale analysis of DEM
According to the variance figure of DEM (Fig 3), there was one dominant scale of variation along

latitudinal and longitudinal transects of around 20 km. The variance peaks in the northern (DEM47) and
western (DEM100) lines were more obvious than that in the other two sampling lines. Moreover, the
variances of northern transect and western transect were evidently larger than the values of variances within
southern transect (DEM43) and eastern transect (DEM110) in absolute size.

Geographically, the facts showed above illustrated that the dominant scale of typical landform in the
Mongolia Plateau was around 20 km, which was more apparent in the western and northern parts. The
geomorphic patches are relatively fragmented and the terrain is undulating in the north and the west, leading
to the greater variation of DEM in the northern and western parts. In accordance with the topographic map of
the Mongolian Plateau (Fig 1), as the Altay Mountains, Sayan Mountains, Hangay Mountains and Khentii
Mountains are located as well as Dzavhan River, Baydrag River, Ider River and Kerulen River distributed,
the northern part and southern part share complex topography, which evidences the variance figure.
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Fig 3. The wavelet variances of DEM along four transects

3.2 Characteristic scale analysis of NDVI

According to the variance figure of NDVI (Fig 2), there were two characteristic scales of variation
along latitudinal and longitudinal transects the smaller of around 2~4 km and the larger of 20 km. The
variance peaks under the dominant scales were quite clear and apparent along the sampling lines, with an
exception of a smaller peak within the scale of 20 km along the southern line (NDVI43). Whereas, in terms
of the absolute values, the variances of northern transect (NDVI47) and western transect (NDVI100)
exhibited higher values than that along the southern transect (NDVI43) and eastern transect (NDVI110).

Geographically, according to the results above, there existed two dominant scales of the ecological
landscape in the Mongolia Plateau, the smaller of 2~4 km and the larger of 20 km respectively. In west and
north Mongolian Plateau, the heterogeneous ecological landscape and the fragmented landscape patches as well
as the complex vegetation cover, resulted in the severe variation of NDVI in those parts. And according to the
land use map of the Mongolian Plateau (Fig 5), influenced by the vertical zonality, terrain cutting and rivers, in
the western and northern transects, various ecosystems types are distributed, such as shrubland, shrubwood,
evergreen needled-leaf forest, deciduous needled-leaf forest, deciduous broadleaf forest, mixed forest, meadow
steppe and typical steppe. The landscape is complex and the patches are small. Whereas along the east and
south sampling lines, there exist less ecosystems , the main types of which were desert, typical steppe and
cropland. The landscape is simple and the patches are large. In view of these facts, the results are credible.
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Fig 4. The wavelet variances of NDVI along four transects

3.3 Coupling analysis of characteristic scale

According to the absolute value of variance of DEM and NDVI, the values in the northern and western
region of the Plateau were evidently higher than those in the southern and eastern parts. And the scale-
ranging variance of DEM reflected the scale pattern of the topography in this region, while the varying
variance of NDVI indicated the scale pattern of the integrated impacts of ecological and geographical
factors.

As for the dominant scale, the DEM exhibited one characteristic scale of around 20 km. The NDVI
spatial pattern existed two scales of 2~4 km and 20 km. The fact of synchronous variance peak of 20 km
suggested the tightly coupled relationship between DEM and NDVI. Specifically, with the changes of terrain
in the scale of 20 km, the spatial distribution of vegetation will change. However, at the smaller scale of 2~4
km, the vegetation distribution is not only attributed to topographic factors but also other factors such as soil,
moisture, illumination, which can be further explored.
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Fig 5. The spatial distribution of land use in Mongolia Plateau

4 Conclusions

As a new analysis method in modern geography research, wavelet transformation can effectively
process and analyze multi-scale, multi-level and multi-resolution problems. In this paper, the author utilized
the DEM and NDVI datasets which were authoritative and accepted around the world, applying wavelet
transformation and calculating the coefficients and their scaled variances, to investigate the characteristic
scale of NDVI and DEM and analyze its mechanism. The conclusion can be drawn as follows:

(1) The spatial variation of DEM in northern transect and western transect were stronger than that in
the southern and eastern lines. And there existed one scale pattern of DEM distribution of around 20 km
along latitudinal and longitudinal transects.

(2) The spatial variation of NDVI in northern transect and western transect were stronger than in the
southern and eastern lines. Two characteristic scales of NDVI distribution were identified, with a small scale
of 2~4km and a larger scale of 20 km.

(3) The variation of DEM and NDVI represent the topographic and ecological spatial pattern
respectively. And the tightly coupled relationship between DEM and NDVI at 20 km scale indicates that the
topography restrictes the spatial pattern of ecosystem at a larger scale, whereas the desynchrony of the
variances reflects that the distribution of ecosystem may be affected by the comprehensive impacts of terrain
factors and other factors.
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Mongolia plateau as the Asian inland plateau. East to Greater Khingan Range, West and Altai
mountains, north to the Sayan, Kent, and Lyapunov's mountains, south of Yinshan Mountains, including all
of Mongolia, southern Russia and parts of North china. Most of the old platform, only over the Northwest
Mountain, Southeast of the vast Gobi, central and Eastern is a large hilly. The plateau with an average
altitude of 1580 meters, the terrain from west to east gradually reduce. The average annual rainfall of about
200 mm. Winter is one of the cold source of the Asian continent, the minimum temperature is -45 °C, the
highest temperature can reach 30 °C - 35 °C.

Landform

Mongolia plateau area of about 2600000 square kilometers (1000000 square miles). The political and
geographical is composed of two parts of northern Gobi desert, as an independent country of Mongolia (or
Mongolia), southern China's Inner Mongolia. The northwestern boundary of Altai mountain, plateau
TangnuWula mountains and Sa YanMongolia plateau topographyRidge, northeast boundary to the
Highlands, southern Nanshan Mountain, Western Tarim Basin is China the Xinjiang Uygur Autonomous
Region and Junggar basin. This plateau is sometimes seen as a huge inland drainage basin of the surrounding
mountains, have Zavkhan, Selenga and Kherlen river flows through. The territory of Gobi desert, only short
grass stem open grasslands and elevation 915 ~ 1525 meters (3000 to 5000 feet) mountain. The highest point
of the Altai mountains in the Monge Hare Khan (MonhHayrhan) mountain, elevation 4362 meters (14311
feet).

The Inner Mongolia plateau is part of the Mongolia plateau. Located in the north of Yinshan
Mountains, west of Greater Khingan Range, north to the border, near the west to east longitude 106 °.
Between latitude 40 © 20 '- 50 © 50", longitude 106 ° ~ 121 © 40'. An area of about 340000 square kilometers.
Administrative districts including HulunBuir League West, most of XilinguoleMeng, Wulanchabu League
and Bayannaoer League north. Generalized plateau of Inner Mongolia also includes the Erdos Plateau in the
South and west of the Helan mountains and the Alashan plateau.

Geology and geomorphology

Inner Mongolia plateau, the general elevation of 1000 ~ 1200 meters, the North South high-low, North
East to the lowlands, the minimum altitude of down to 600 meters, in the Sino-Mongolian border area is dry
denudation monadnock discontinuous, the relative height of 100 meters. Larger rivers colored corrugated
case, lulunhe River, onongol - Shilka, Hailar River - Eergu'Na - Heilongjiang. A larger lake UVs Knoll lake,
Kusu Bo, the lake, on Lake and lake ha La uz. Temperate continental climate. The long cold winter, hot
summer is short, less precipitation, mainly in animal husbandry. Plateau surface is complete, gentle ups and
downs, denudation planation surface significantly, sand widespread, the ancient "Hanhai" said.

Geological Paleozoic late VARISCIAN movement to make Mongolia geosyncline fold uplift, the
Yanshan movement occurred only broad and gentle flexural and fracture. Himalaya movement and new
tectonic movement of the plateau uplift and universal, massive basalt eruption, filling the depressions formed
lava plateau, widely distributed in the eastern plateau, tableland of ladder, slightly undulating surface. The
plateau generally has 5 levels of planation surface, forming a layered plateau.

Yanshan sports deflection subsidence area, third lake sediments accumulated very thick, expand the
scope of flat ground. Since the Cenozoic, the climate is cold and warm dry wet alternation, but all are semi-
arid and arid climate, plateau surface segmentation is slight, the past form of denudation surface of to form
flat and relatively complete plateau. Inner Mongolia Gobi plateau, desert, sandy land and turn from the
northwest to the southeast is slightly arc-shaped distribution: Plateau in the northwest edge of gravel Gobi,
southeast to sandy Gobi, central and southeastern plateau to the sinking sandy and sandy. The sinking sandy
belt is located in the north foot of Yinshan Mountain and Greater Khingan Range Xilu, curved

97



discontinuous; Ming Sha mainly Bain Gobi desert, desert, sea, white tone, observe the dry desert
Hunshandake sandy land, sandy land, sandy land in HulunBuir, ujimgqin.
Climate

A temperate continental climate, the average annual rainfall of about 200 mm (8 inch). The hottest
month and the coldest month average temperature vary greatly. As the capital of Mongolia, Wu Lan
BaMongolia grasslandSupport the January average temperature of -31 °C (-24 degrees Fahrenheit), and in
July the average temperature of 16 °C (61 °F).Winter (November - April) are long and cold, the coldest
January, the average temperature at -30 °C to -15 °C, the minimum temperature can reach -40 °C,
accompanied by heavy snow; spring (May --6 months) and autumn (September --10 month) is short, and
often sudden weather change, as in the autumn, Mongolia or just an invigorating autumn climate, then
suddenly blustery, flying sand and rolling pebbles, sometimes even dump heavy snow. Mongolia's summer
(7, August) large temperature difference between day and night, adequate light, strong ultraviolet radiation,
the highest temperature of 35 °C. The wind, the weather changes quickly is the biggest characteristic of
climate in Mongolia.
Hydrology

Mongolia Plateau on the larger rivers colored corrugated case, lulunhe River, onongol - Shilka, Hailar
River - Eergu'Na - Heilongjiang. A larger lake UVs Knoll lake, Kusu Bo, the lake, on Lake and lake ha La
uz. Mongolia plateau as the birthplace of the river, the river is long and the water is small, shipping value and
water is very low. Interior multiple seasonal river, summer flood season.

TF'EOTPA®UYECKHUE JOCTOINPUMEYATEJIbHOCTHU MOHI'OJIMU
©Ao6nynemsiHOB C.H. (abdulmyanov@gmail.com)
Mockoeckuii 2opodckotl nedazoeuuecutl yrusepcumem, 2. Mockea, Poccus

GEOGRAPHICAL ATTRACTIONS OF MONGOLIA
©Abdulmyanov S.N. (abdulmyanov@gmail.com)
Moscow City Pedagogical University, Moscow, Russia

Abstract: The article is devoted to the geographical attractions of Mongolia. It includes classification of geographical
landmarks (geotops), taking into account their diversity, individual features, accessibility for scientific studies and
importance for the local population. While the material is based on the results of the international studies of mountain
landscapes, the author emphasizes an importance of further research and mountain protection and points to the new
opportunities for tourism development and popularization of scientific knowledge. Practical examples include results of
the exploration and studies of numerous geographical objects (geotops), located at the south-eastern part of the Russian
Altai close to the state border.

lopHbIe CcoOOpy)KeHHS, pacIONOKEHHbIE B IIeHTpe EBpasuu, MpHBICKAlOT BHHUMAaHHE OOJBIIOTO
KOJIMYECTBA COBPEMEHHBIX UCCIIEN0BATENEN U TYpUCTOB. TeppuTOopueil, HaXOIALIEHCs B HEMOCPEACTBEHHOU
ommzoctn ot Poccum wm  npyrux asmarckux crpaH CoppyKecTBa, TEHETHYECKH, HCTOPUYECKH H
SKOHOMMYECKH COEIMHEHHON TECHBIMU CBS3SIMHU ¢ Poccuel, siBisiercs CeroHs IMHAMUYHO Pa3BUBAIOLIASCS
Mosnromnus.

MoHronuss — crpaHa, pacrnoiokeHHas B lleHTpambHol Asuu. Penbed cTpanbl pa3zHooOpaseH:
BBICOKHE, CpPeIHHE M HU3KHE TOpbl, MEIKOCOMOYHUKH, HArOpHbIE, NMPENrOpHbIE W MEXTOpHbIE PAaBHHUHBI.
OCHOBHOI OCOOECHHOCTBIO T'OPHOW CTpaHBI SIBJISICTCS 3HAYMTENLHOE BBICOTHOE MONIOKeHHe: okono 80%
TeppUTOpHH cTpaHbl JeKUT Bbime 1 000 M Hax ypoBHEM Mops, a cpeqHss BbicoTa coctaBiser 1 580 m [8].

B mpenenax crpaHbl HaxomuTcs OONbIIas 4acTh coopyxeHuid bBombrioro Anras, W3BecTHas Kak
Mownrosibckuii Antaii u ['oOuiickuii AnTail. MeHbIIKME MO IJIOMIAANW YaCTH TOPHOM CTpaHbl HAXOIATCS Ha
tepputopun Poccun, Kuras u Kazaxcrana.

Camas BbICOKasi 4acThb AJNTAHCKOH TOpPHOHM cTpaHbl, cyOmmporHble xpeOThl Kartynckuii, Ceepo-
Uyiickuit, HOxno-Uyiickuii, pacnonoxena B mpenenax Poccuu, rie HaxoAuTcs BBICIIAsE TO4YKa AnTas —
neyrnasas BepumHa bemyxu (Yu-Cymep, Kampia-baxs:, Mystay LlbHbB 1 1p.), uMeromias BBICOTHBIE
ormeTkH 4 509 m (benyxa Bocrounas) u 4 435 m (benyxa 3anamnas).

ITo Tepputoprn MoHrommu NpoXoauT MIABHBIN Boxopasaen EBpazun Mexay pekaMmy, OTHOCSIIMMUCS K
Oacceiiny CeBepHoro JlemoBUTOrO OKeaHa, 1 OecCTOYHBIMU 00NacTsIMU LeHTpa MaTepuka [11]. Ha 3anamHom
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dmanre ero maxomutcs MaccuB Anrad-TapbiH-Borx ¢ mukoM Kyidtem-Yym 4 374 M, 3aHHMAarommii
TpaHCTpaHUYHOE MoJIokeHne Mexay Poccueil, Monronueii u Kuraem.

Ha tepputopun MoHTOMMM 1O TPUPOAHBIM YCIOBHSAM BBIACNSAIOTCA TPH MPHPOIHBIE CTPaHBI,
COOTBETCTBYIOIIME TEOCTPYKTYPHBIM paiioHam Asum: XaHraii-X»sHT3McKasi TopHas crpaHa, LleHTpanbHO-
Aspnatckas CTpaHa BBICOKMX PaBHMH, KOTJIOBHH U TOp U ropHas crpaHa bonbmioro Xunrana [8].

Bozpoxxnénnbie TopHbBIE COOpy:KeHHS MOHIOJIMM, Kak M MHOTHE TOpHBIE TEpPUTOPUH, O00JIafaroT
OOJNBIION YHCIIEHHOCTHIO U TUIOTHOCTBIO T'eorpaueckuX JOCTONPHMEYATENbHOCTEH. TeppuTOpusl CTpaHbI
Oorara caMbIMU Pa3HOOOpa3HBIMH OOBEKTAMHU, UMEIOIIMMU OTPOMHOE HaydyHOEe H 00pa3oBaTebHOE 3HAUCHHE.
HccnenoBaHHBIX U KapTHPOBAHHBIX Teorpaguyeckux 00bEKTOB, MHTEPECHBIX ¢ TOYKU 3peHus EcrecTBeHHOMN
vctopun 3emiu 1 JKu3HHU, MHOXKECTBO.

MereopuTHbIe KpaTepbl W HYyKIEapHbIE CTPYKTYpPhL, CEHCMOAWCIIOKAIIMH PUPTOBOH  30HBI
(ceficmuueckue Banbl mocie 3emierpsceHuss 1957 r.), MHOTOYMCIEHHBIE M XOpPOIIO COXpaHHUBIIMECS
YEeTBEPTHYHBIC BYJIKaHBI M BYJKaHWUYECKHWe JaHAmadThl, uMeromue Oonee npeBHUi Bo3pacT. He meHee
WHTEPECHBl aKTHBHO HIYyIIME TeoMOp(POIOrHYECKHEe TPOIEeCChl, IMOBCEMECTHO paclpoCTpaHEHHBIE
OCTaHIOBBIE (POPMBI, (DOPMBI TISAIHATBHOTO penbeda, JeIHUKH MOHIOJILCKOro AjlTasi, MEP3JIOTHBIHN penbed
"momocoB  xonona" CBA3AHHBIH C MEXTOPHBIMH KOTJIOBUHAMH, IyCTBIHHM YMEPEHHOro Tosfca Co
cienuprUecKuM HAa0OpOM S3PO3UOHHBIX M aKKYMYJISITHBHBIX ()opM. MHOTOYMCIICHHBI Pa3HOBO3PACTHEIC
najeoHToNornaeckue oobekTol (HamMaHTraTHHCKAs BriamuHa Wik HoMATT 1 MHOTHE JIp. MECTOHAXOXK/ICHU),
YHHUKaJIbHBIE MECTOPOXKICHHUS MOJIE3HBIX UCKOMaeMbIX. BOT najeko He monHelil nepeueHs ux rpym [5,8,11].

Tepputopuss MoHTONMKM, IO MHEHHUIO 3KcIepToB BcemupHOro ¢oHma oxpaHbl TUKOH TPUPOIBI
(WWF), Bxomut B uucio 200 mepBO3JaHHBIX WM MaJI0 M3MEHEHHBIX 3KOPETMOHOB IUIAHETHI, U SIBIISICTCA
OJJHUM W3 KPYIHBIX IEHTPOB OuopasHooOpasus. PacronokeHHas B leHTpe EBpasmiickoro marepuka,
yaaJeHHas TePPUTOPHUS CTpPaHBl CIYKHUT 30HOM KOHTAaKTa, "MUTPALMOHHBIM TMEPEeKPECTKOM U KOHEYHBIM
MyHKTOM", a YYacTKH, PacIOJIOKCHHBIC BJOJIb CEBEPHBIX TPAHUI] — PETHMOHOM OOJbIIEH COXPaHHOCTH
naHamadToB, MECTOM OOMTAaHHS MHOTHUX PEIKHX BHJOB, COCPENOTOYMEM YHHKAIBHBIX DKOCHCTEM. Tak, K
MpuUMepy, Ha TEPPUTOPHM CTpaHbl Haxomutcs 70 KIIOYEBBIX OPHHUTONIOTHYECKHX Tepputopuil. Cpenu
MOCIEAHUX MPEUMYIIECTBEHHO THIPOIOTHUYECKIX 00BEKTOB — AYHT HYYp, Yypar Hyyp, YBC Hyyp, Xap yc
Hyyp, laraan myyp Comdsaru, ycrbe p. Opxon-Comdnru, o3epa Tommra, bynran tan, XaH-X3HTIHCKAN
3armoBenHuK, noinuHa p. OHon-bammku, 3anoBeauuk Mounron Jaryyp, byiip Hyyp u np. [9].

[To atoit xe mpuunne Antae-CasHckuii 1 MoHrono-/laypckuii 3KOpernoHbl CTpaHbl BXOAAT B YHCIIO
35-TM TPUOPUTETHBIX YYAaCTKOB, TIJI€ MEXAYHApOAHBIMH OpTaHM3ALMSAMH IPHUHUMAIOTCS MeEphl IO
COXpaHEHHIO OMOJIOrNYECKOro pa3HOo0pas3usl.

K nacrosmemy Bpemenn B Monromuu yxke cozmano 65 OOIIT, koropsle 3aHUMAFOT TUIOMAAb B 22,5 MITH.
ra, 4To CocTaBJsieT okojo 14,4 % Teppuropun CTpaHbl, BeAETCS akTHBHAs paboTa o co3aanuio HoBbix OOIIT, B
TOM 4ucie TpaHcrpannuHbix ¢ Poccuelt, Kazaxcranom u Kuraem. Cozmanme W (YHKIMOHHpOBaHHE
TpaHCTPaHWYHBIX JKONOTHYECKUX KopuaopoB Mexnay OOIIT npurpaHMdHBIX TOCyJapcTB — HEOOXOauMOe
YCIIOBHE JUISl PETYJSPHBIX MUTPAIMi M BOCHPOM3BOJCTBA PENKUX >KUBOTHBIX, Ooree 3(h(EeKTUBHOH OXpaHbI
akocucreM [8,9].

Ha ceromusiamii fenb, Gusnko-reorpadudeckuMu paiioHamu ¢ Beicokor noneid OOIIT susrores:
Hentpanpubiii XoHT3H, [lenTpanbHas yacte MoHroabckoro Antas, YOCyHypckas KOTJIOBHHA U BocTo4HBIN
Xyocyryn. Ho, emé mMHOrne oOBEKTHI ATOH KaTeropuu TpeOyrOT IallbHEHIIEro BBIJEICHUS, H3y4YeHUS,
Katanoruzanuu u oxpasbl. "[IpuBs3aHHBIMU" TpyNIaMu OOBEKTOB SIBJSIFOTCS: YYACTKH C ATAIOHHOW (MK
TUTMIMYHOI) PpACTUTENbHOCTHIO, HCKIIOUYUTEBHON PacTUTENbHOCTBIO, TPOABIEHHUSIMH SIPKOH BBICOTHOM
30HAJIBHOCTH, MECTa OTKOYEBOK M CE30HHBIX CBEPXCKOIIEHHH )KUBOTO MHUpA. ..

" Haspanne reorpaduueckix oGbEKTOB JaHO B COOTBETCTBHM C MECTHBIMH MPABHIAMH MPOM3HOIICHUS 1 3BydHT Kak TabiH-Boro-
Ona ("TaBan-borg-Yyn", "raBan" - mare, "Oora" - cBaroi, "yyn" - ropa, "IlsaTh OO)kecTBEHHBIX Trop", MOHIONBCKHH sI3bIK. B
MIOBCEHEBHOW PEeYHM MOHIOJIaMH J100aBIsieTcsl IpHcTaBKa "ANTHIH" - 3010TOH, CBSITOM, a mpucraBka "Yyn" - ropa, Kak IpaBHIIO,
omyckaercs). B nmureparype npuHATH U Jpyrue BapuaHTsl, HarpumMep: AntbiH TaBbiH-born, Tasbin-born, TaBan-borno-Yina, TaBan-
Borno-Omna, Tabeia-borno-Ona, TaBein-borno-Yina.

Ha 3amage Bomopaszen NMpoXOoguT MO MEPBOH, BBICOKOTOPHOHM MOTrpaHMYHON Ipsiie MOHronbckoro Anras, pasgelsiolend peku
Gacceiina Mpreima u pexu Oaccelina KoGmo um YpyHru, cBsasanHble ¢ OeccrounsiMu o3é€pamu LlentpanbHoii Asum. Ha cesepe
BOZIOpa3ziesl NPOXOAUT 1o rpedHaM xpebro Caibntorem, Tanny-Oua, o Mexaypeusto pek MypaH, Tac, nap, u nanbline Ha BOCTOK
1o xpedram XaHraii, XoHT3H, n DpoH-/laban
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Teppuropust MoHronuu, Haxonauascss B npocTpancTse 1IeIKOBOro mMyTH - BEIUMKON TPaHCIOPTHOM
MarucTpajv JApPEeBHOCTH, HUKOTJAa HEe ObUIa W30JMpOBaHA OT JTHHYECKUX MHUTPAIMOHHBIX IIPOIECCOB,
HOTpsAcaBIIMX EBpa3MiCKUil KOHTHHEHT. VICKIIIOUMTENIBHO BA)KHOE 3HAYEHUE HMMEKT MHOTOYMCIIECHHBIE
HUCTOPUYECKUE U apXCONIOTHUECKHe 00BEKThI, OTHOCSIINECS K PAHHEMY TEPHOIY, IEPHOAY CYIIECTBOBAHUS
JIOMOHTOJILCKUX TocynapctB (XyHHckoe, CaHpOmiickoe rocyaapctBo, XKyxkanbckuil, Bocrounsrii TIOpKCKHiA,
Viirypckuif, Keipreisckuili u  Kujganbckuil KkaraHar), CpeIHEBEKOBOMY TIE€pUOIY CTpaHbl, BpPEMEHHU
CYIIECTBOBAHUSI MOIIHBIX TOCYIApPCTBEHHBIX 0O0pa30BaHWil, CIIOXHOMY IIEPHONY HOBOM W HOBeWIIeH

HUCTOPUH.

Tembl
Howmep
KoopauHartel
Buicota

Maccus TaBbiH-Borgo-Ona
KpaTkoe onucaHune
01-01-01
49*10'3702" ceBepHOi WKMPOTLI, M 87%9'3044" BocTOYHOW AonroTel (4 088 M)
ABConioTHas MakcumanbHas BelicoTa MaccuBa: ik Kuitein 4 374 m (Kutai).
ABconioTHas BeicoTa Brivkaliiuen sepwmHbl: Pycckuii LLlatep 4 134 m (Poccua).
Mpeebiwerus: 6onee 1700 m, nepenapn BeicoT 2 400- 4 100 m

QoTorpachum

MecTononoxeHue

Mopchonorua

OcobeHHocTr

CoepemMeHHoe
CoCTOAHUE

JocTynHocTe

Typuam

HWe

e N
[S. "‘\/

Maccue TasbiH-Borgoe-Ona, npeacraenseT coboi CyBLUIMPOTHBIA rpeBeHb, PacnonoXeHHbIA Ha
cThike xpebTos KOxHbIA AnTan, Cainiorem 1 MoHronLCkui ANTain U BHYTPATOPHBLIX KOTNOBKUH Ha
1ore NMocKoropba YKoK.

CesepHan 4acTh (Tepputopua Poccun) npeactasnseT coboi cnabopacuneHeHHbIE U OTHOCUTENBHO
MOMNOrMeE CKMOHbI 5-Th KyNONOBWAHBIX BEPLIKH, BbICOTA KOTOPbIX AocTHraeT 4 000 M. BocTouHble U
3anagHble CKINOHLI MaccyBa OTITMHANTCA CUITEHOI PacHNeHEHHOCTBIO N SPKO BbIPaXKEHHbLIM allb-
NUACKAM TUNOM penbeda. M3-3a pasnuuuii B oporpacthui Maccrea v NepepacnpeeneHui ocaakos
HabrnaaeTcs acMMBTPUS COBPEMEHHOTO FOPHOTO ONefleHeHus.

Ha ceeepHbIx cknoHax npeoBnafaloT KynonoByuaHble NEJHUKA, A3bIKK KOTOPLIX €4Ba JoCTUraleT
otMeTok 3 000 M, a Ha 3anaaHbiX M BOCTOMHBIX CKNOHAX — AOMMHHBIE U CIICKHBIE JON1HHbIE Neq-
HUKM, UMEKoLLMe camble Bonbluue nnowany B Antae-CasHCKoM ropHon oBnactu. Pekv neaHUKGBO-
ro NATaHUA oTHOCATEA k BaccelHam: Katynn, Xosaa u MpTeilwa.

KpynHerwuia neaHUKoBeIn yaen (FOxHO-ANTanckuin), cambiii BbIcokMi B KOxHOM AnTae, SBNAsTCS
4acTbIO MABHOTO MUPOBOTe BoAopasaena Espasuy, mexay CerepHbIM NONAPHLIM OkeaHoM W Bec-
cToqHol LieHTpansHo#h Asnei.

Maccue BkntodaeT Bonee 60-T NeAHWKOB, B TOM YMcne caMmble Gonbluve No NNOWaau neaHuku An-
Tae-CanHCKoW ropHoi 0BnacTti: neaHnku MotanvHa, MpaHe, Koanoea - pacnonoxkeHHse Ha Teppu-
Topuiu MoHronuu, neaHnk Xanacu (Mpxesanbckoro) - Ha Tepputopun Kutas; rpynna neaqukos Ap-
ramaku - Ha Tepputopumn Poccun.

Camblm BonblwUM sBnseTes neaHuk NotaHrHa (MoTaHuHbl-MycaH-Ion n negHuK AnekcaHapsl), ero
nnowage 38,5 kM u AnuHHa 11,5 kM.

OBLWan NNoLWaas CreaeHeHnst Beero maccmnea 6onee 200 kv’

B nocrniegHue necaTUneTHs ceBepHan YacTb NeAH1KoBOro Kynona TaebiH-Borgo-Ona npetepnena
3HaYUTENLHBIE M3MEHEHNS, HabnaaeTCs YCToMYMBAA TEHAEHLNA K COKPaLLEHWIO NNoLwaaun negHmn-
KOB, KOTOPAs NPOSIBNSETCS U B NOHWKEHUU NOBEPXHOCTH SI3bIKOBOW HaCTW, W B PaspyLISHAN eOuH-
CTBA NeAsHOro nons.

OBBEKT pacnonoXeH Ha yAan&HHON, TPYAHOAO0CTYNHOM 1 OXpaHAeMOR TeppuTopuK 3-X rocy-
AapcTs, no xpefTam CeBEpHOIA YacT MaccuBa NPOXOQMUT roCYAapCTBEHHAA rPpaH1La, Ha paccTos-
Hvn 130 km ot Yywickoro TpakTta (M-52), ans aBTomMoGyNbHOW 3a6POCKN AOCTYNEH TOMBKO B NETHEE
BpemMs roga. brwxaniuni HaceneHHbIR NyHKT: nocenok [kasatep (benswm).

OnTuMansHo NpoBe/ieHUe NeLIUX AKCKYPCHIA, NPWU COOTBETCTBYHOLEA MOArOTOBKE rPYNn BOIMOXHO
BOCXOX[EHUE Ha BEPLIWHLI B "ansNUACKOM cTune"

Cosp {Hast MALUansHas W NepurnaUManbHas 3oHa KxHoro AnTas, G TUMMYHBLIM BbICOKOTOPHbIM

BHaveHue

OxpaHna

Kateropusi

PaHr
McTouHukn

WnniocTpaTtueHsie
matepuarb

anbNUACKMM penbeboM, XapakTepu3yeTca CYPOBLIM KITUMATOM, CNeLntuyeckiMU reonormueckumu
NPOLLECcamm M ABNEHUAMK U AKCTPEManbHLIMK YCNOBUAMK XN3HEeAeATENbHOCTW. BoraTcTBo 1 pas-
HooGpaane pacTMTeNLHOro Nokposa 0GLACHABTCA OTCYTCTBMEM LLMPOKOMAacLTabHOI X03ARCTBEH-
HOW AEATENbHOCTY, 3anpeLléHHON B 30He MOKOA YKOK.

FopHeii maccue TabeiH-Borgo-Ona, cyntaeTcs CBAWEHHBIM Y KOPEHHOMO HAaceNeHua AaHHOW Tep-
pUTOpPKUK, KaK Y ByAAUCTOB, Tak M ANA NpeJcTaBuTened YEpHOW Bepbl (LUaMaHWam).

OB BLEKT HAXOAWTCA Ha CTEIKE FOCYAapCTBEHHLIX rpanuL, 3-x rocygapcTe - Poccun, Morronuu u Ku-
Tas. TpaHCrPaHUYHbIA MACCUB 3aKpbIT AN5 MAccoBOro Typuama. [ina noceleHnsa Heobxoguma pe-
rucTpauma Ha nocty ©NC (p. Aprammym).

Brnvkallumin HaceneHHLIA NyHKT: nocenok Oxaszatep (Benawm).

TpaHcrpaHUYHbIA NaMATHUK NPMPoAbLI KOMMNEKCHOro Tna

(reorpaciuueckuii, reomopdonorinieckmii, rapONOrM4ECKUIA, STHONOTMHECKHIA).

Teorpathuueckuin NAMATHUK NPUPOABLI MEXAYHAPOAHOTO PAHra U PErvoHansHOro 3HAYEHUA.
Hapoxhbia KO K. Oneaenenwe roproro yana Tabein-Borgo-Ona v ero pexwm [Teket] / KO.K. HapoxHbii,
B.MN. Fanaxos, A.I". PenpbkuH [ ap.] // Miae. PO, — CMG.: — 1939, - T. 131. —ebin. 3, - C. 57-60.
Cenusepctos K0.MN. MFeorpachnueckoe NONoxeHWE, reoMophonornieckue M KNMMaTHIEcKue YCrnosus
nnockoropss Ykok (lOro-BocTouHkiit Antait) [Texct] / KO.M. Cenusepcros, H.H. Muxaiinos, A.l. PenbkuH
// 3. PrO. — CNG.: —2001. — T.133. —BuIn. 3, - C. 11-24.

AnTaii. PasHouBETHbIM aBrycr.

http:/igeo.metodist.ru/altai

Puc. 1. Kaprouka xapakrepucruku reoronos Kor-Arauckoro paiiona PA (macnopr reororna)

OTHENnbHOrO PACCMOTPEHHUS 3aCIy)KMBAlOT BpeMsS M OOBEKTHI IEpUOJa PaclBETa YHHKAJIBHOTO
EBpasuiickoro rocymapctBa, OOBEIMHHUBIIErO IO CBOMMH 3HaMEHAMH MHOTOYHMCICHHBIC 3THOCHI —
MOHT0IbCKON MMITIEPUH, TPEAI0KUBIIETO HOBbIC COBPEMEHHBIC UACH I KOHCOMUAANUU U 3PPEKTUBHBIC
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YCIYTH TOCYIapCTBEHHOro yrpasieHus. [lepeocMbiciienre COOBITHI 3TOro mepuopa yOexIaer MHOTHX
HccreoBartenef, YT0 OKOHYATeIbHAs UCTOPHSI 3TOTO BpeMEHH eIlI€ He 0 KOHIIAa HaIlMCcaHa, a BKJIaJl MHOTHX
M3BECTHBIX MCTOPHUECKHX JIesTenell mpouutoro Tpedyer Oolee TiarensHo u3ydenus [4,13].

Pasznuunble KaTeropuu MCTOPHUYECKHX OOBEKTOB MOHTOIIMU TMPENCTABICHBI, 110 MHEHUIO aBTOpa, B
HanboJee BHIMTPHIIIHOM M MPE3EHTa0CIbHOM BHUJIE M COCTaBJISIFOT TOT TJaBHBIH apceHall, KOTOPBIH 4acTo
BHJIAT M TIOCEMIAIOT TYpPHUCTHI. UTO ke KacaeTcst APYTUX UHTEPECHBIX KaTeropuil 00HEKTOB: Te0IOTHYECKUX U
reoMOop(ONIOrMUECKX OCOOEHHOCTEH, OHMONOTMYECKMX M OKOJIOTMYECKUX OOBEKTOB paccMaTpUBaEMOM
TEPPUTOPHH, MTOKA, JOCTATOYHO YaCTO, 3TO YAEJ CIEeLHaINCTOB.

MHorue 00bEeKTH MOT'YT UMETh SPKHE ICTETHYECKHE OCOOCHHOCTH M YacTO SIBISTHCS OOBEKTaMU
KYJIbTOBOT'O WJIM PEIUTHO3HOTO 3HAYeHUs. B TpaIumusax BOCTOUHOM KYJIbTYPHI YaCTO BOIIPOC O BBLAETAEMBIX
HACeJIeHWEM  IpHUMEYaTeNbHBIX  O0OBEKTax  CBA3aH C  MHPOBO33PECHUYECCKUMH  (PEIMTHO3HBIMH)
MPEACTABICHUSIMA, & TaKXKe C OCOOCHHOCTSIMH TPAJWIIMOHHOTO, IPEUMYNIECTBEHHO KOYEBOTO
MIPUPOJIOTIONB30BaHNA.

CBSI3aHHBIMH C KyJbTOM IPHPOBI, COTJIACHO C IIAMAaHCKUMHU U OYIJIMCTCKUMH TPEICTABICHUSIMH,
SIBIISTIOTCS 11eJIeOHbIC UICTOUHUKY, CBSIICHHBIC TOPHBIC BEPIIMHBI, TOPHBIC JIOIUHBI, IEPEBAIBI U PS IPYTHUX
00BbeKTOB. PacmpocTpaHeHHBIMH B PETHOHE SIBIISIOTCS KYJIBTBI POJIOBBIX TOp, OTHS, BOJIOMCTOYHHKOB,
POMOBBIX JIEPEBHEB M KUBOTHBIX H JIP.

B kadecTBe mprMepa TaKHX MECTHBIX TPaJUIMKA MOKHO NIPUBECTH MPUHSATOE B OyIIM3ME TpEreTHOe
OTHOIICHUE K "CBATBIM MecTaM", MX PErylsipHOE U PEriiaMEeHTHPOBAHHOE IMOCEUICHUE JJISl TOTO, YTOOBI
MOJTY4UTh Oarononxyvre Ha BeCh IOl

Bonpioe xonmmuectBo, pa3HOOOpasWe ©  HM3YyYEHHOCTh JOCTOIpHMedYaTeNbHOCTel MoHTonmMu
TIPEeIOTIPENETUIIN IEeHCTBHS IO COCTaBICHUIO OPUTUHAIBHBIX CHPABOUYHBIX KapT JUIsl OPraHU3alud TypU3Ma.
MHorue BbIgarommecs reorpaduuecKkie OOBEKTH, HUMEIONIME SPKUE 3CTETHYECKHE OCOOCHHOCTH, H
BBIJIAIONINECS C TOUKH 3PEHHsI MECTHOTO HaceleHUs, 0003Ha4aloTCs Kak KUBOMUCHBIE MecTa (Picturesque
place).

He ocmapuBas u He oTpullasg OrpOMHOr0 3Ha4YeHHs A7 MOHTOJIBCKOTO TOCYIapCTBAa MCTOPHUYECKUX
MaMSTHUKOB, TIPEKIIOHSSCH TMepe] MAaCHITAaOHBIMUA HCCIIEAOBATEIIBCKUMHU OKCIEIUIIMOHHBIME paboTamMu
COBETCKOT'0 TMEeproJia, XOTeIOoCch Obl MPEATIOKHUTh OOIIMA ¥ YHU(DHUIMPOBAHHBIH TEPMUH U 0003HAUCHUS
CaMbIX Pa3HOOOPA3HBIX TYPUCTHUYECKHX OOBEKTOB M Oosee 3PQeKTHBHOW OpraHU3alMd COBPEMEHHOH
TYPUCTHUYECKOH AESITENBHOCTH.

Nzydenue nurepatypHbIX HMCTOYHHKOB, aHAJM3 HCCIEAOBATENbCKON MpPOrpaMMbl MO HM3YYEHHUIO H
KaTajoruzaiun jaocronpumedatenbrocteii basapuu [BayGLA], nzyuenne o0bekToB B MoHTONMHU, y4éT
sTHOrpaduyeckoir cnenndukn TeppuTopuu LleHTpanbHOH A3MM  TIO3BONWIM TPEMIOKHTH Oolee
pa3BEépHYTHIC paAMKH TOJIKOBaHHS M3BECTHOTO paHee TepMHUHA "TeoTon", ABJISIOIIMecs 0ojiee IMUPOKUMU 110
CPaBHEHHIO C TIPUHSATHIM JI0 CHX TIOp 3HaUCHUEM, a Takke pa3padoraTh UX MepBylo Kiaccudukanuo [1,7,12,
16-24].

I'eotombl — 3T0 yHHKaNBHBIE Teorpaduueckue 00BEKTH MPUPOBI, a TaAKKe 00BEKThI, BO3HUKIIUE B
pe3yibTaTe TEXHOTCHHOT'O0 W3MEHEHHS MPHUPOJHON Cpelbl, MMEIOIIUE SPKUE WHIAMBHIYANbHBIC YEpTH,
3HaYMMbIC MAacIITA0bI, HAYYHOE 3HAYEHHE, JIOCTYITHBIC ISl U3YUCHHS U TOMYJISIPH3aIii 3HAHUH.

He paccmartpuBas monpoOHO TeopeTndeckuii MaTepHal Mo KIacCH(pHUKAINU TeOTONOB 10 BBIICICHUIO
WX KaTerOpHid, THIIAM U OCOOEHHOCTSIM, OCTAHOBUMCS JIMIIb HA HECKOJIBKUX BaKHBIX MOMeHTaxX [12].

Tak kak OOBEKTHl UMEIOT YETKHE TeorpauuecKuX KOOPIUHATHI M TPAHHMIIBI, 3TO CIYKUT IEPBBIM
OCHOBaHWEM WX O0bEANHEHHS ISl PelIeHHs TPAKTHIECKUX 3a7ad.

BropeiM ocHOBaHHeM siBiisieTcsl "BbINajieHHE" HEKOTOPBIX Treorpaduyeckux OOBEKTOB W3 TEpeyuHs
JIOCTONPUMEUATENBHOCTEN U CIIOXKHOCTU C OTHECEHHMEM MX K OJHOW M3 TpaAUIMOHHBIX Kateropuil. HoBoe
3HaYCHUE TEPMHUHA MO3BOJIIUT OOBEIUHUTD BCE KATErOPUH 3HAYMMBIX OOBEKTOB.

[ocnennee, akTUBHO WAYIME MPOIECCHl TI00ATM3AMK 3aTparuBatoT MOHTOIUIO, CTaBs MOJ YTPO3y
TOT KOMIUIEKC MHPOBO33PEHUECKUX IPENCTaBICHUN HaceJeHMs, KOTOPBIN BCerJa BBIACTSUT MEHTAJIUTET,
OIpeIessisl IpaByiia MOBEACHUE CAMUX MOHTOJIOB U TPEOOBaHUS JUTS MPUOBIBIINX "rocTeit".

Ceronmast OypHO pPa3BHBAIOTCS TOPHOAOOBIBAIOMIAS MPOMBIILIEHHOCTD, dXHBOTHOBOJICTBO, CTPOSTCS
aBTOMAarucTpall, pPacCcTpauBaroOTCd HAcelIEHHbIE MYHKTbI, KOJHYECTBO IPUE3IKAIOUIMX TYpPUCTOB CaMOro
pPa3IMYHOTO YPOBHS MOATOTOBKM pacTeT, M OKOJOTHYECKHH Tpecc Ha TEPPUTOPHIO MPOJOLKAET
YBEIUYUBATHCS.
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Tak, yaayHbIM peIIEHHEM SIBJSICTCS CO3JaHME CHCTEMbl BPEMEHHBIX (CE30HHBIX) TYPHCTHYECKHX
narepeii-0a3, COCTOSAIIMX W3 TPATUIMOHHBIX OPT. CHUCTEMHBIE IEWCTBUSI 10 OXpaHE IpeNCTaBHTEINCH
caMOOBITHOTO )KHUBOTO MUPa BUJIHBI, U Ha B3TJIA]] CIICIIHAIMCTOB, pabOTaIOT TakXkKe J0CTaTOYHO 3P PekTHBHO.

Onnako, HE MOXKET He ObITh W MpoOJIeM pocTa: TPaJUIIMOHHBIMHU SIBISIOTCS - YBEIWYHBAIOLIAKCS
Mpecc CO CTOPOHBI JOMAITHUX YXMBOTHBIX Ha TOPHBIC SKOCHCTEMBI, 04aroBoe¢ OPaKOHbEPCTBO, OTCYTCTBUE
OXpaHbl MHOTHX KaTErOpWUH TPUPOAHBIX OOBEKTOB, "depHbIE" apXeoNIOTH, MaCOHTONOTH M CTapaTelu,
Haju4yue OONBIIOr0 KOJUYECTBA HE mepepadaThiBaeMoro ObITOBOTO Mycopa, IpobiieMa paHee He Bemomas
KOYEBOMY HACEJIEHHIO. ...

be3 comuenms, coBpemenHas MOHTONMS SIBISIETCS OTKPBITOM, O€30MacHOM M MpHBJIEKAaTENbHON
TOPHOW TEPPUTOPHUEH JUTS pa3THYHBIX BUIOB COBPEMEHHOIO TYpHU3Ma, B TOM 4YHMCIIe oOpa3oBaTeinbHOro. s
pa3BuUTHA MacIITabHOTO Typu3Ma B CTpaHE YK€ MHOTO€ cIelaHo, HO JUisi (popMHUpOBaHHS COBPEMEHHOM
OTpaciIy MHOTO€ emlé MPeICTONUT CAENATh.

[TpumepoB mcciienoBaHusi 0cOOEHHOCTEH Teorpaduyeckux 00bEKTOB Pa3IMYHBIX KaTeropuit u Gopm
COBPEMEHHOT0 ITPEJICTABICHUSI MHOXKECTBO, 110 ATOI MPUYNHE 37IeCh MOXKHO YIIOMSIHYTb JIMIIb TOJIBKO JIBE U3
HUX — pabOTHI 110 UCCIIEIOBAHUIO ByJIKaHHYeCKUX JanamadToB EBpornsr u Kuras [14,15].

OObenuHeHne caMbIX Pa3HOOOpa3HBIX reorpaguueckux oOBEKTOB, HalibHEHIIee WX TMOAPOOHOE
W3yUYCHHE B UX PEeCTp HE0OXOomuMBbI st Oonee 3ppekTUBHON OpraHu3auy TyPUCTUIECKON e TeTbHOCTH.

ITo »TOi MpUMHE BBIZIETCHUE BCEX KaTeropuil reorpauyeckux oObEKTOB TaKke OY/IeT, CBOEro poja,
BO3BpalllcHUE K HMCTOKaM — TPAJMIIMOHHON OIEHKE, PAaHmKHPOBAHHIO W HCIIONB30BAHUIO 3EMENb, KOTIa
aJIMUHUCTPATHUBHBIE CSIMHUILI MOHTOIMM HOCHIIM MMEHA CBSIICHHBIX TOp, a 3aKoHbl Benwukoit cremnw,
oTpakEHHBIE B Slce OXpaHsIIN CIOKHBIIIEECS MUPOBOCIIPUSTHE U TpUpoaononb3oBanue [6,10,13].

B xadectBe mpuMepa IHCCEPTAIIMOHHOTO WCCIEOBAHUSI Pa3HBIX KaTErOpUi reorpapuueckux
O00BEKTOB TMPHUBOAWUTCS YYETHAsE KapTOYKa M3 Karajiora TeOTOIOB TEPPUTOPUH FOrO-BOCTOYHOW YacTH
Pycckoro Anras (Kom-Arauckoro paiiona PA) — 3anmamHoro ¢uanra Anrae-Xanrae-CassHCKOTO perHoHa
(Puc. 1.)

PesynbraToM kpatkux moe3nok B LleHtpanbHyto m Bocrounyio Monromnuo, coBpeMeHHOH (opMoit
MPECTaBICHUSI HAYYHBIX 3HaHWH, OCOOEHHOCTEH SIPKUX MPHPOAHBIX OOBEKTOB, TOMBITKOW CO3/aHUS
TEMaTHYEeCKOr0 TYTEBOAMTEIsS, CTal Marepuan "ByikaHbl W ByJNKaHWYecKHi penbed MoHromuu (Touka
3penust ¢pororpada)", MOAroTOBIECHHBIH B paMKaxX JPyroro MapIipyTHoro npoekra [2,3].

B nanpHeiinieM paGoTHI 110 HCCIIEOBAHUIO M OCBEIIEHUIO OCOOCHHOCTEN reorpauueckux 00BhEeKTOB
Pa3IMYHBIX KAaTErOpHUHl, MOMYyISPU3aIlUi HAYIHBIX 3HAHUH OyIyT MPOJOIIKEHEI.

Oco0eHHO BaXXHO U 3aCIyKHBACT 0JJOOPEHHS TO, YTO MHOTOE M3 BUJICHHOIO aBTOPOM HE HAXOIUTCS B
MPOTUBOPEYHUU C OKOJOTHUECKHUMH TPHHIUNAMU, METOJAMH TPAAMIMOHHOTO MPUPOAONONB30BAHUS |
COOTBETCTBYET MECTHBIM IPUPOJIOOXPAHHBIM TPAJUIIUAM. YacTo 3TO CBSA3aHO ¢ 0OCOOEHHOCTSIMH BOCTIPUSITHS
OKPYIKaIOIIEro MUpa, MPOCTPAHCTBA, MUPOBO33PCHUEM M CAaMOOBITHON KYJIBTYPOH Pa3iuyHbIX HAPOIHOCTEH
HaceJAIoNuX cTpany [6,10].
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CAVES OF NORTHERN MONGOLIA
©Avirmed E. (avirmed@mongoliancave.com)
Institute of Geography MAS, Ulaanbaatar, Mongolia

Abstract: Karst-originated caves are more distributed in northern Mongolia in terms of a wide spread of carbon rocks.
The formation of biggest karst caves of the vertical type passed through several stages. The main features of these caves
are interrelated with carbonate rock and precipitation speleothems. These caves have formed stalagmite, stalactite,
bottlebrushes, helictite, stone waterfall, draperies, coralloid, gypsum flower, cave coral, popcorn, siltstone, shields. The
severe climate, earth plateau height and precipitation changes have produced influence on the origin and evolution of
the karst caves of Mongolia. By now, the region has a great number of non-researchable caves.

Key words: carbonate rocks, karst caves, speleothem, genesis, limestone, Khovsgol

Beenenne

MoHronmusi OTIUYaercs OONBIIMM KOIMYEeCTBOM Tiemiep. B Hactosimiee Bpems B MoHToImu
HacuMThIBaercs Oosiee S00 OonpIMX melep, Mo HeKOTOpbIM JaHHbIM Oonee 1800 memiep. [Ipoucxoxaenue
nemep CBSI3aHO ¢ OCOOCHHOCTSMH OTJIOKEHHH BEPXHEro CJOsl MOBEPXHOCTH 3eMJIH. Bo3pacT orioxeHui
BapbUPYET OT BEPXHEr0 apxesd U HIKHETo MPOTepo30s A0 KalHHO03051.

KapcroBrie nemiepsl ceBepHO MOHTOIHHM BBITOHO OTJIMYAIOTCS HE TOJIBKO CBOMMH pa3MepaMu, HO U
OoraTcTBOM, W pa3HOOOpa3HeM BHYTPEHHHX HOBOOOpa3oBaHWH. ITO MpPEKIe BCEro CTANAKTUTHL U
CTaJarMHUThl, UMEIOLIHE camble pa3inuyHbie GOpMbl U pa3Mepbl. HeKOTOpbIE CTallarMHUTBI UMEIOT BBICOTY
Oosiee 1 M, OKpY>KHOCTb OCHOBaHUs J10 2,14 M.

Pe3ynbTaThl HCC/IeA0BAHMHU U UX 00CYK/IEHUE

B ceBepHoit dWactu MOHTOIMHM WHIMPOKO PACIPOCTPAHEHBI KapCTOBBIE TMEHIEphl. JTO CBSI3aHO C
OCOOCHHOCTSIMHM T'EOJIOTMYECKOr0 CTPOCHUsSI JaHHOW TeppuTopuu. B ceBepHOil yacTh MoOHrOnMu U B
[IpuxyOcyryiabe MUPOKO pachpocTpaHéH H3BecTHAK. BooOine B MoHronmuu HaubOoliee pacipOCTpaHEHBI
JIETKOPACTBOPUMBIE TIOPOABI, TaKWe KaK W3BECTHSK, MpaMop, THIICHI M Jpyrue KapOOHATHBIC IMOPOIH,
KOTOpBIE 3aHHMAIOT IIomanb 52326 kM’ umn 3,4 % Bceil TeppUTOPUM. 3HAUMTENBHBIC MONS 3ajeraHus
KapOOHATHBIX TOPOJ PACIIONOKEHBI B B IIpHXyGCyryiibe, Il STHMH MOPOJaMH 3aHATO Gomee 16500 k.
Takue u3BecTHble TopHBIE XpeOThl, kKak Xopbaun Cappaar, basHel Hypyy CIOXEHBI B OCHOBHOM
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u3BecTHsAKaMU. MoiHocTs ux uHorma mocrturaer 200-300 M. B mx cocraBe mpeoOnamaer M3BECTHSIK C
apxuratoM. [l [IpuxyOcyryiiss xapakTepeH KapcToBbIi penbed. B HEeKOTOPBIX MecTax pacHpoCTpaHEeHbI
HEOOJIBIIINE KAPCTOBBIC MOJIS M KAPCTOBBIC KOJIOIBL. B 3TOM palioHe CHIIBHO pa3BUT MOA3EMHBIN KapcT. Ero
HAJIMYHME TONTBEPKIACT XUMHUYECKHA COCTaB BOIbI [IpuXyOCyrynbs, KOTOpPBIH OTHOCHTCS K Kiaccy
ruaApokapOoHaTHOro Kanbiusg. OCOOEHHOCTH TOPHBIX MOPOJ OOYCIOBUIM 00pa30BaHUE MHOTHUX KPYIIHBIX U
MaJIeHbKHX TelIep.

Matepuanbl Oypenus IIpuxyOCyryiabCKOW TONIIM H3BECTHSAKOB JOCTYHHBI 10 TiyOuHbI 1500 M.
XopauinHCKas CBUTA CIIOKEHA apXeOoIMaTOBBIM M3BECTHSAKOM. B reomormueckom paspese B paiioHE TOpbI
Ypauaym B xp. Xopaynmua Capeaar Hypy ycTaHOBIEHO conmepikaHHE U3BECTHIKOB. XOPAYJIMHCKAs CBUTA
nMeeT MorHocTh Topsimka 1000 M, B koTopoi BeIAeseTcs TpHu ciosd. Huxussa Tomma morHocThio 300-400
M o0pa3oBaHa MAacCCHUBHBIMH CEPBIMH M TEMHO-CEPBIM JOJIOMHTH30POBAHHBIMU HW3BECTHSKAMH, CpEIU
KOTOPBIX MPUCYTCTBYIOT OTACIIbHBIC MPOCIIONKH a)aHUTOBBIX YEPHBIX W3BecTHIKOB [8, T.1 cTp 69].

OcoOeHHOCTBIO TIemephl ceBepHOH MOHTONMU SBISIIOTCST OOJNBIIUE pa3Mepbl, MHOT'03TaXKHOCTD,

Puc.1. Cranarnar nemiepa

Jasumapx
Puc.2. Ilemepa Xyt

KapCTOBbIE TIOPOJBI, B COYETAHHHM C BEPTUKAIBbHBIMA M TOPHU3OHTAIbHBIMH 3ajaMmu. [lockonbKy 31ech
3aJIeraroT W3BECTHSKU OOJNBIIOW MOIIHOCTH, TO BCTPEYAIOTCSI MHOTO BEPTHKAIBHBIX CHCTeM. B ceBepHOM
Mouronnn umeerca 30 KapcTOBBIX TelIep pa3HBIX pa3MepoB, 4To cocraBigeT 9,09% Bcex merep
Monromuu. CaMble KpYITHBIE TIEIIepPhl JAHHOTO paifoHa - ATO U3BECTHHBIC meniepsl Jasumapx, XyuTt, YpxyT,
Xaiic, Arap.

Memepa Jasuaiapx.

Oxcnemunus moceTmwna B sHBape 1998 r. memepy Hasamapx. B 2007 1. B xypHaie “Bompock
reorpadgpun MoHronuu” onmyOJIMKOBaHO €€ TOAPOOHOE OMHMCAHUE, B KOTOPOM NPUBEICHBI 3aMephl €e 3aJ0B,
OCHOBHOTO XOJIa M OTBETBJICHUH, TaHa MOp(dorornyeckas XapaKTepHCTHKA TTOJIOCTH.

HauGonee kpymHas u m3BecTHas meiepa [lasHmdspx pacroiiokeHa Ha Tepputopuu llaraan-Yyp
coMoHa XyOCyrynbCKOro aiiMaka. JTo ToKa eIMHCTBEHHAasi OTMeUeHHast B MOHTONIMY IByX3TaXKHas Iemiepa,
uMeromasi 3 BXOJHBIX OTBEPCTHS, MHOTO 3aJI0B M KOPHUJIOPOB - OTBETBIICHHN. BenmunHa 3ai1oB Koiediercs
ot 7 1o 10 M B imameTpe, TIaBHBIN KOpuIop uMmeeT nuHy 32,5 M. [lepBriii, HKHUN 3TaXK MOXKHO OTHECTH K
XOJOAHOMY THIY, T.K. BXOJ HaxomuTcs Ha 2.7 M BBIIIE YpOBHS TJIaBHOTO KopHuaopa. Bxom B memiepy
pacIioNIOKeH B CKIIOHE Tophl Ha BbicoTe 1380 M. B TO e BpeMs BXOI B BEpXHHUI 3Tax pacmoioxeH Ha 10 m
HIKE TJIABHOTO KOPHAOpPA, YTO JaeT OCHOBAHME OTHECTH J3TOT 3TaX K THMY Temslx memep. Ilemepa
JasHIPIpX COCTOUT M3 ABYX JTaxKed, MEXIY KOTOPHIMH HaXOIUTCS OpOreHHas TpyOa riyOmHOi 11 wm.
Pasmeps nemeps! JastHI33pX CpaBHUTENBHO OONIbBIIIE, 00IIAs JIIMHA COCTAaBISIET 224 M, C CpelHssl IUpUHA
3 M, cpemHsisi BBICOTAa 3.5 M, obmmii 06béM 3077 m’. Ha BTOpOM dTake MMEIOT MHOTO CTalaKTHTOB H
CTallarMUTOB. B HEKOTOPBIX KOPUAOpaX MOXHO BHJICTh CTANAKTHTHI W CTaJarMHTBI, B JIPYTUX OOHIIHE
KBapIIEBBIX KPHCTAIUIOB, 0Opa3yIOMIUXCsS B TPEHIMHAX, B TPEThUX JICASHBIC KPUCTAUIBI U JaXe JIeISHbIC
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cramakTuToOOpa3Hble oOpazoBanms. B memepe dasHaddpx 00pa3oBajuch CTATaKTUTHI M CTaJarMHUTHI,
0axpoMa W 3aHaBeCH, KAMEHHbIC KOJOHHBI-CTAIArHATHl HATCYHBIC KOPBI, BOJIONAJbl U KaMEHHBIC KACKaJIbI.
Ota memepa chopMupoBaHa B KapOOHATHBIX MOpoAax. ['eHe3uc Meliepbl OTHOCHTCS K TOPU3O0HTATBHOM
KapCTOBOM TelepHoi cucreme [3].

[emepa dasHad px SBISETCS CaMbIM BaXXKHBIM OOBEKTOM JUIsl TYpUCTOB. llelepa TOpU3OHTAILHOTO
THIA, C IIMPOKHM BXOIOM HA MPOTSKEHHM MHOTHMX THICSYENETUH CIYXMIA HaJEKHBIM YKPHITHEM IS
mofiel u KUBOTHBIX. [lemepa jerko HOCTymHA YenoBeKy, He MMEIOIIEeMY CHEIHalIbHON CIee0IOTHYeCcKOi
WM aJIbIUHUCTKOM MOJATOTOBKH, YTO CHOCOOCTBYET OOJBIION MOMY/ISAPHOCTH 00beKTa y TypucToB. Camoi
KpYIIHOM Tleniepol 3Toro paiioHa sBIsieTcsl M3BecTHad neulepa JlasHa?3px, MoyuTaeMass MECTHBIM
HacelleHHEM KaK CBSIEHHOE MECTO, KOTOPOMY €XKEroJHO MPHUHOCHUIINCH >KepTBOMpHHOLIEHHUS. B paiion
Ternepsl BeleT JOBOJIBHO XOpOoIIasi rpaBUiHAs 0pora, 10 KOTOPOH B TEIUIOE H CyXOe BpeMs roja, 0ObIYHO
0e3 0COOBIX CIOKHOCTEH, MPOE3KAIOT JIETKOBBIE aBTOMOOWJIM, YTO SBIISICTCS OJHHM U3 (aKTOpPOB,
O0YCIIOBHBIIIUX BBICOKYIO IIOCENIAEMOCTh TMeIlephl. B mMociemHue rolbl SKCKYpCHH B TeHiepy ObUIH
MOMYJSIPHBI  CPEIM TYPUCTOB, W OHA IIOHECHa 3HAYUTENbHBIA YpOH: OBUIBI pacTalieHbl XeMOTCHHBIE
00pa3oBaHusi, 00JIOMaHbI CTAIAKTUTHI, HA CTEHAaX MOSBHIINCH HAJIKCH, CBOJ MOKPBUICS CIOEM KOMOTH OT
(akeroB.

IMemepa XyiiT.

B aBrycre 2012 1. MOHTOJO-SITIOHCKAs COBMECTHAs SKCIEAUITUS TMocerwna memepy. B 2013 1. B
xypHane «Tpyabl MoHTONBCKOW akaleMUH HayK» OIyOJMKOBaHA CTaThsi O TeHiepe M ee MOoApoOHOe
OlrMcaHue, B KOTOPOM IPHUBEACHBI 3aMephl €€ 3aJI0B, OCHOBHOI'O XOJa M OTBETBJICHHM IMelephl, JaeTcs
MopQoIorniecKas XapaKTepUCTHKA MOJIOCTH.

ITemepa pacnonoxxeHa B BOCTOYHOM uactu [lapxajackoil KotioBuHBI, llaraaHHyyp comoHa B
XyOCyrynsCcKOM TPOBUHIMH. BXoJ B MomocTh pacnoiokeH Ha BbicoTe 1735 M Hal ypoBHEM Mopsl Ha
JIOBOJIBHO KPYTOM CKJIOHE T'OpBI, B MepeAHel yacTu mepeBana XyWThIH naBaa. [lemepa mmeer nBa BXoja,
pacmnoNoXKeHHbIX Hemojalneky apyr or apyra. Ilemepa XyWT KOMIUIEKCHOTO THIA, C Y3KMM BXOJIOM M
XapaKTEePHBIM CIIOKHBIM COYETaHHEM T'OPU30HTANbHBIX, HAKJIOHHBIX M BEPTUKAJIBHBIX y4yacTkoB. [lemepa
JITKO JIOCTYIIHA 4YENOBEKY, HE MMEIOIIeMy CIEelUaNbHOIl CIENeoNOrnYecKol WM  aJIbIIMHUCTKON
MOJrOTOBKH, YTO CIOCOOCTBYET OOJNBINOW MOMYISAPHOCTH O0bekTa y TypucroB. OOmmias JUiMHA Iellepsl
cocrasiser 190,1 M, riyouna 38,5 m. Ilemepa XyHWT COCTOMT M3 TPH OCHOBHBIX 3Taxka. B 3Toil memepe
HUMEIOTCsl OoraTrhbie TMEIIEepPHbIe CIeleoTeMbl. JTa Temepa o0pa3oBaH M3 KapOOHATHBIX MOPOJ BEpXHeE-
KeMOpwuiickoro Bo3pacra. [1o renesucy memiepa OTHOCUTCS K BEPTHKAILHONH KapCTOBOH MeEIEepHON CHCTEME.
B cootBercTtBuu ¢ Mopdororueil nemepa OTHOCUTCS K MEIIKOOOPa3HOMY XOJIOMHOMY THITY. DKCITO3UIIHS
BXO/la - I0KHas. BHyTpeHHee yOpaHCTBO Iemiepbl KPAaCHBO M IPEACTABICHO Pa3UYHBIMU XEMOTCHHBIMU
00pa30oBaHUSIMHU, HATEUHBIMH KOpPaMH, CTallaKTHTAMH, CTalarMUTaMH, TEIUKTHUTAMH, KOPaJUIUTaMU
THJIPOTEPMAaIbHBIMH KPUCTAJUIAMHU KaJbIIUTa, TEHICPHBIM JXeMYyroM. B paiioHe memiepsl HaOIIOAAIOTCS
KapcTOBbIE JaHMA(TH, KapCTOBhIE BOPOHKH, INpOBaibl. JKHMBOTHOE HAcelleHHE IIeliepbl CEBEPHOU
MoHTOTUM MOXeT OBITh OTHECEHO K TPEM CIEeAYIONMM TpynmnaMm. JTO TPOTrJOOHOHTHI, T.€ THUIUYHO
MenepHble JKUBOTHBIC, TPOTJICOPUIIBI - JKUBOTHBIC, XHUBYIIME B Iellepax, HO BCTpeHAlOIIUecs W Ha
MMOBEPXHOCTH, TPOIJICOCEHTHI - CIydaiiHble oOuTaTenu nemep[4].

W3 TporiieoguyioB vaie BCEro MOYKHO BHJIETh JICTy4uX Mbliield. OHU OOMTAIOT B TEX Ieliepax, Ile
Temnepatypa Bbime +2°C. 3uMoif OHM BHNAJalOT B CIAYKY, HPOCHINASACh HAa KOPOTKUH CpPOK depes
OIpe/eTIeHHBIH MTPOMEXKYTOK BpeMEHH. JTH JIETy4dre MBIIIK oTHOCATCs K Buay Plecotus ognevi Kishida.
IMemepa YpxyT

B aBrycre 2012 r. MOHTONO-AMTOHCKAasl COBMECTHAs SKCHEIUINS ITOCceTHIa ATy nemiepy. Ha ciemyrormmii
roj B Slmonckom Beimycke Ne 35 2009.4 "The Caving Journal” Tokyo speleo club 10th anniversary 2000-2010
OnyOJIMKOBaH ec¢ TOAPOOHOE ONHCaHWe, B KOTOPOM MpPHUBEIEHBI 3aMepbl €€ 3aJi0B, OCHOBHOTO XOJa U
OTBETBIICHUI TICIIEPHI, 1aeTCsi MOPQOIIOrHuecKast XapaKTepUCTHUKA MOJIOCTH.

VYpxyr sBiusercs kpymHeimiedl memepoit [lpuxyOcyrynbse W B Hacrosiiee BpeMsi MPOTSHKEHHOCTD
meriepsl coctaBisieT 227,2 M, mwiomanas 379,5 M, 0obeM 3077 M, ryouna 64,4 m. Ilemepa pacroiokeHa B
ceBepHOM OopTy nonuHbl p. Xap UynyyTeiH ros. BHyTpeHHee yOpaHCTBO Tellep KpacuBO H IMPEICTaBIICHO
pa3MUHBIMA  XEMOT€HHBIMH OOpa30BaHUSIMH - HATEYHBIMH KOPaMH, CTAJIAKTUTAMH, CTalarMUTaMH,
TeTUKTUTAMH, KOpPAJUTUTaMH, THAPOTEPMAIBHBIMH KPUCTAJUIAMH KaJIBIUTA, IEUIEPHBIMH KOpaJUIaMH.
Ocno3unus BXoja - IkHas. Bxon B meliepy mpeacTaBiisieT coO0H y3KHH MIeCTUMETPOBBIH JKeN00, CITyCTUTHCS
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MO0 KOTOPOMY MOXKHO TOJIBKO 10 BepéBke. Cama Teliepa COCTOUT U3 BEPTHKAIBHBIX U TOPH30HTATIBHBIX YacTel
[1].

Bxon YpxyT pacnionoxked Ha Beicote 1900 M Haj ypoBHEM MOpe Ha CKJIOHE T'Opbl, MpUMEpHO B 50 M OT
peku. Bxox — miaxTa, HAaKJIOHHBIN TIpoxo 13 M. DTo HaKIIOHHAS 9acTh, TOKPHITast JIbI0M. OT KOHIIa TIPpOXoaa
710 TIoToJKa 3ana — 22 M. TemmepaTypa B 3ai1e okono 5°, moi cyxoi. Bona, koTopast kamaer cBepxy, U3 BXOZa B
Tnemepy, BIUTHIBACTCS B 3eMIII0. B 3TOM 3aie ¢ moTonka memiephbl CHIIETCsl MHOTO T'PSI3H, IecKa, OOIbIIHMX
KamHel. HampapieHune 3ama ¢ ceBepa Ha 10T, F0)KHAS 4acTh HU3Kas. Beicota storo 3ama 15-20 M. B ceBepHoit
CTOpOHE 3aJla MHOTO OOJIOMKOB CKaJbl, B KOHIIE 3ajla KaMEHHbIe KOJIOHHBI. ECThb OJMH MpPOXoJ B KOHIIE
CEBEPHOro 3aJjia. JDTOT MPOXOJ HAKJIOHHBIN, pacronoked Ha riryouHe 60 m ot Bxona. Koner npoxofa y3Kwid,
MHOTO TemepHbIX (OPMUPOBAHUH (IEHIepPHbIC KOPAJUIbI, CTATAKTUTHI U T.1.). [IpeArnonokuTeabHO 3Ta YacTh
Telepsl Oblia KOraa-To B Bojae. Ho B HacTosiiee BpeMs BOJIBI HET [2].

JKMBOTHBIN MUp TMelIephl TPEACTAaBIICH JIETYYHMMH MBIIIAMH, Yy BXOJa BcTpedatoTcs romyow. M3
TPOTIEO(HIOB Yalle BCEro MOKHO BHUAETH JISTYYMX MBIIIEH. DTH JIETy4le MBI OTHOCATCS K BUAY Myotis
mystacinus.
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OIIBIT COCTABJIEHU A IIPEJIBAPUTEJILHOM KAPTBHI PACTUTEJIbHOCTH
BACCEMHA P. CEJIEHI'M HA OCHOBE CITYTHUKOBBIX CHUMKOB LANDSAT
©AnpimbaeBa XK.b. (ajargalma2@gmail.com), AropxxanaeB A.A., Lpinsimos B.3.
Baiikanvcxuit uncmumym npupoodononvsosanus CO PAH, 2. Yaan-Y0s, Poccus

EXPERIENCE OF THE CREATION OF PRELIMINARY VEGETATION MAP
FOR THE SELENGA RIVER BASIN ON THE BASIS OF LANDSAT IMAGERY
©Alymbaeva Zh.B. (ajargalma2@gmail.com), Ayurzhanaev A.A., Tsydypov B.Z.
Baikal Institute of Nature Management SB RAS, Ulan-Ude, Russia

Abstract: The vegetation map of the Selenga river basin on the basis of Landsat imagery is created. The interpretation
of 37 classes of plant communities on the basis of automated classification (first method is supervised algorithm of
maximum likelihood and second algorithm is ISODATA - Iterative Self-Organizing Data Analysis Technique) is
carried out. The verification of obtained areas with vegetation maps of southern East Siberia and Mongolia is carried
out.

Key words: vegetation, mapping, Landsat, automated classification, maximum likelihood, ISODATA

Beenenue

AKTYanbHOCTh ~ WCCIICIOBAHMW  ONpEAENAETCS  HEOOXOMMMOCTBIO  pealn3allii  Ba)KHEHIINX
HaTpaBJICHU HUCCIEeOBaHUN OHOJOTHYECKOro pPa3HoOOpasusi, TaKWX KaK BBINOJHEHUE KPYITHBIX
KapTorpauueckux MPOEKTOB ISl OTJEIbHBIX PETHOHOB C MUCIONB30BaHHEM KOCMUYECKOW MH(OpMaluy U
I'MC-texHonoruii B Lenix yperyianpoBaHus MPOLECCOB MPUPOIONOIb30BaAHUS.

KapTb!l 3eMHOr0 mOKpoBa (reo00TaHUUYECKHE, JIECOYCTPOUTEIbHbIC, 3eMIICIIONB30BAHUS U T.I1.) YaCTO
CITy’aT OCHOBOM JUISI OCYIIECTBIIEHUSI MOHUTOPUHTA OMOIOTHYECKOro pa3Hoo0pa3ust KPYIMHBIX PErnoHoB. B
MOJABIISIONIEM  OONBIIMHCTBE TEMAaTHYEeCKHWE, a To4YHee, TIe000TaHMYECKHE KapThl, OTpakaroline
pacTUTENbHBIN TIOKPOB, OBUIM CO3/aHBI OTNEIBHO IO TEppPUTOPHAM: 1) KapTra pacTUTETHHOCTH Iora
Bocrounoit Cubupu 1972 r. nmox penakuuein beosa (M 1:1 500 000) [1]; 2) kapra pacturensrocth MHP
1990 r., Bxomsimas B Hanmmonanesusnii atmac MHP [4].

CIyTHUKOBBIC CHHMKH TPEACTABISIOT cOO0W yMOOHBIH MaTepual JJisl COCTaBJICHHUS W OOHOBIICHUS
KapT 3eMHOro Mokposa. OmnepaTHBHOCTh, TOYHOCTh, JOCTYITHOCTH M Pa3HOOOpa3ue HMCXOAHBIX JaHHBIX
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JTUCTaHIIMOHHOTO 30HAMpoBaHuA 3emun (/[33) maroT BO3MOXHOCTH B KOPOTKOE BpEMS COCTaBUTH KapTy
WHTEpeCyolIel TEPPUTOPHH C JKeTaeMOi TOYHOCThIO. B HacTosIee BpeMst B TEOPETUUECKUX M MPHUKIIATHBIX
reorpa)uYecKUx MCCICIOBAaHUAX OTMEUAETCs HauOOJbIlas MOTPEOHOCTh B KapTaX CPEIHEro MaciiTada,
KOTOpasi COAEPKUT CUCTEMHYI0O WH(POPMAIUIO O IPOCTPAHCTBEHHBIX W BPEMEHHBIX 3aKOHOMEPHOCTSIX
OpraHU3aliy Te0CHCTEM PErHOHOB, HANPABICHUH WX MPeoOpa3oBaHHs B €CTECTBEHHBIX U aHTPOIOTCHHBIX
ycnoBusix [3]. baccelHOBBIM MOJXOA B M3YYEHHU H OLIEHKE COCTOSHHUS COBPEMEHHOW PacTUTENHbHOCTH Ha
pa3pabaThiBaeMbIX CpeJHEMACIITa0OHBIX KapTax NpeACTaBlsieTcss Haubosiee MPHOPUTECTHBIM, ITO3BOJISS
MPOCIEIUTh TPOCTPAHCTBEHHYIO CTPYKTYPY PAacCTHTEIFHOCTH, TpaHCTPaHUYHBIE B3aMMOOTHOIICHUS U
MOJJOUTH K 000CHOBAaHUIO HEOOXOIUMBIX MTPUPOI00XPAHHBIX MEPOIIPUSTHHA.

O0BLEeKTHI H METOAbI

Hamu mpeanpuHsiTa MONBITKA CO3JaHUS COBPEMEHHOH cpenHeMaciiTabHOH KapThl pacTUTETbHOCTH
Oacceiina p. Cenenru mo naHHbIM /[33 myTeM cOMOCTaBIEHUS WX CHEKTPAILHOH SPKOCTH HA CHUMKE C
JMaHHBIMHU, OTPAXCHHBIMM B KapTaxX pacTUTeNbHOCTH tora Bocrtounoit Cubupu [1] m Mouromuu [4].
O0paboTKa KOCMHYECKHUX CHUMKOB OCYIIECTBIICHA IPH ITOMOIIH IporpaMMHoro komiiekca ENVI 4.8 + EX,
KOTOpBIN BKJIIOYAaeT Haubosee MoMHbIN Habop GyHKUWH st 00paboTku naHHBIX /(33 M MX MHTErpanuu c
c.

[MocnenoBaTenbHOCT PabOT MO 0OPabOTKE CIIYTHUKOBBIX M300paKeHUH clienyromas: 1) 3arpyska u3
Wntepnera mncepnonBerHbIXx Mo3awk Landsat TM (mpocTpaHcTBeHHOE paspenieHue 28,5 M/TIUKCEN) B
KOMOMHaIMU KaHaIoB 7:4:2 uepes nmouckoByto cucremy Glovis I'eonornueckoii cimyx0nr CIIA; 2) cumBka
(parMeHTOB — TIONy4YEHHE IICTbHON MO3aWKH Ha Bech OacceifH; 3) BhIIeJICHHWE TEPPUTOPUM OacceifHa 1o
Macke — BEKTOPHOMY CJIOK0 OacceiiHa; 4) memmdpupoBanue o0bekToB (Kinaccudukainms); 5) co3maHue
BEKTOPHBIX CIIOEB, MX PEAIAKTUPOBAHNUE; ) MOTYYCHUE UTOTOBOW KapThL.

OO0cy:kaeHue pe3yjbTaTOB

[Mpu m3yueHnn nanAmMAa@THONW CTPYKTYpPHI T€OCHCTEM OTHOW M3 BAKHEHIIHMX 3ajiau SIBISCTCS aHAIU3
KITIO4eBbIX Mopdomerpudeckux mokazateneid. ns mpoBeneHuss MopdomeTpHueckoro aHammza penbeda
paiioHa Mccie0BaHUI TPUBJICUYEHBI BHICOTHBIE JaHHBIE TU(PPoBOi Moaenu penbeda SRTM v. 4. Matpuiist
BbicoT 3arpyxkeHbl ¢ FTP-cepBepa ['eomormueckoii cnyx6Oer CIIA. TIIpoBemensl paboThl 1O
TornorpauyeckoMy MOJCIHPOBAHUIO TPEXMEPHOr0 H300pakeHHs. B oTiamume OT JABYMEpPHON KapThl,
TpeXMepHble MoJlenu penbeda, ApanupoBaHHbBIE KOCMOCHHMKOM, ITO3BOJISIIOT OTYETIMBO YBHUJICTh U
BH3YaJIbHO OLICHUTH (POPMY U «IIIACTUKY» pelbeda, rpaHuIbl TeoMOopPOIOrnIecKuX eAUHUI] U TIPUPOTHBIX
00BEKTOB.

HemmdprpoBanue pacTUTEIBHOCTH TPOBEICHO HA OCHOBE aBTOMATH3MPOBAHHOW KiIacCH(PHUKAIIUU
JBYMSI METOIaMHU: KOHTPOJIHPYEMO# (MHaue — «c o0ydeHrnem») Kiaccuukaiyeid MeToaoM MaKCHMAalIbHOTO
npasaonogobus u anroputMoM I[SODATA (Iterative Self-Organizing Data Analysis Technique —
WTEPATUBHBIA CaMOOPTraHU3YIOIIUICSA crocod aHanu3a naHHbIX). [lociae mpoBeneHUs HEKOHTPOJIUPYEMOH
KJIacCH(pUKAIMK MMOJIydeHHasl KapTa KiIacCH(pUKAIMK 00jee 0OOBEKTUBHO OTpa)KaeT OJIM3KHE MO 3HAUYCHUSIM
et (ppPOBOYHBIX TIPU3HAKOB IPYIITEI 00BEKTOB, YeEM IIPU KOHTPOIUPYEMOH KilacCH(HUKAINK, T.K. KJIacTeph
OTPEIETSIOTCS aBTOMATHUYECKHA, M JIAHHBIA ajJrOPUTM TMPUMEHSIOT MpH JeMHPPUPOBAHUN OOBEKTOB
MPAKTUYECKH HEPa3IMYUMBIX TI0 CHEKTpalbHON spkocTH. OMHAKO IMONyuyeHHas KapTa KiIacCH(pUKAIHA
norpedoBaia JaipHerIero o0beJMHEHIS 1 pa30MeHHs KIIACCOB, MIOCKONBKY OJHH H T€ K€ 00BEKTHI MOTMAaIH
B pasHble KiacTephl (HampuMmep, M3-3a2 YCIOBHH OCBENICHHUS), a pa3Hble OOBEKTHI OKA3aJIHCh B OIHOM
kjacrepe (M3-3a OJMHAKOBOW SIPKOCTH). B mepBoM ciydae ximacTepbl 0ObEIMHEHBI B SIHHBIA Kiacc, a BO
BTOPOM TPHUBJICUEHBI JIOTOTHUTENBHbIC eI (PPOBOUHBIC MPU3HAKH JUIS Pa3TIMUCHUsT OOBEKTOB.

ITo kapre Benora [1] B poccuiickyro yacTh TeppuTopun Oacceitna p. CeneHru BXoasaT 42 KaTeropHH
pPacTUTETBHOCTH, NIPHYEM 5 U3 HUX OTMEUEHBI B CTATyCE BOCCTAHOBHUTENBHBIX CEpUi, KOTOpble HAMH OBLTH
UCKITIOUYeHBI. Takke Mbl UCKITIOUWIN pa3zeneHue mo ¢pparpusm u rpynmnam ¢opmanuii. CrnenoBaTeabHO, U3
JIereHAbl JaHHOM KapThl MBI Hcnoib3oBann 23 kateropuu. Ilo kapre pacturensHoctd Monromuu [4]
Oacceiin p. Cenenrn BkiIrodaer 31 KaTteropuio, U3 KOTOPHIX MBI HCHONB30BaM 28, mpuieM 10 kateropwuii
UMeENH CcOoBMajeHus ¢ kaprod benoBa, T.e. MMenu oquHAKOBbIC 00O3HAYEHHS Ha o0ewx Kaprax. BHyTpu
MOHTOJILCKOM KapThl PACTUTEIBHOCTH 110 OACCEHHY KacChl ObUIM 00beIMHEHBI JBAXKIbI 110 3 KJIacca B OJIMH,
W YETBIPEeXIBI 110 2 Kilacca B OJMH, a 1o kKapTe benoBa o0benuHenue clenano mo 2 kiacca IBax/sl. Hapsty
C OTUMH JIByMs KapTaMH, KOTOpbIC SIBJSUTUCH OCHOBHBIMH OIOPHBIMH MaTepuajlaMH, MbI TaKxKe
WCIOJB30BAIM KapTy PACTHTEIBHOCTH 03. XyOcyryn [2] B KkadyecTBE BaJMIHOW TEPPUTOPHH. 31€Ch
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MpencTaBieHo 33 KaTeropuu, M3 KOTOPHIX 19 KJIacCOB CIWIHCH JPYTr ¢ APYTroM, U 19 KI1accoB MMEIOT
COIIOCTaBJIEHUS C IPYTUMHU KapTaMHU.

B kauecTBe 3TaJOHHOTO MOJIMTOHA OBLT B3SAT MOJCIbHBIN y4acToK «Ypouniie IlogHapan» B J0JIUHE P.
VYawl, B 4,5 kM 3anagHee c. Y IMHCK XOpHUHCKOro paiiona Peciyonuku Bypsrus (puc. 1).

L LLIBLET = T LN M~ .. -
Puc. 1. Monensnslii yaactok «Ypounnie [TogHapany (BbIIEICH )KUPHOM CHHEH JIMHKEI) Ha TPEXMEPHOM IIpeJICTaBIeHUHN pelibeda ¢
nomonrpio LIMP SRTM. B kauectse Tekctypsl kapra M 1:100 000.

Yucnamu orMedeHsl MapipyTHbie Touku GPS-cbeMku pacTuresbHOCTH.

Puc. 2. KapTa pacTurenbHOCTH MOJIEIBHOrO ydactka «Ypouuiue [ToxHapan».
Yucnamu orMedeHsl MapipyTHbie Touku GPS-cbeMku pacTuresbHOCTH.

Tepputopus ydactka 3akaprupoBana B macmTabe 1:25 000, Beimeneno 36 xareropuii (puc. 2). Ipu
reHepalin3aliyl KapThl 3TH 36 Kateropuil o0beauHEHBI B 3 Kareropuu. JlaHHas kapTa IpeicTaBjicHa 0e3
serenbl. B utore Hamu ObUIO BhIEICHO 37 KaTeropuii (puc. 3, 4): 5 KIacCOB TOJNBIIOBOM PaCTUTEIILHOCTH;
18 KJIacCcOB Tae)KHOW PACTUTEIBLHOCTH, M3 HUX 16 KJIACCOB TOPHOTAEXKHBIX JecOB (4 Kiacca — (opmMaiuu
KEIPOBBIX JIECOB, 9 KiIaccoB — JIMCTBEHHUYHBIC Jieca, 3 KJIacCa — COCHOBBIC Jieca) M 2 Kiacca MOATOPHO-
KOTJIOBUHHBIX COOOMIECTB (KyCTapPHHUKOBBIC W TEPCYBIAXKHEHHBIE JTyra B COYETAHMU C KyCTapHHUKaMH); 9
KJIACCOB CTEMHOW pacTHTENbHOCTH (3 Kilacca — CpEJHErOpHbIe M HU3KOTOpPHBIC CTENW; 6 KIaccoB —
MIPEArOpHEIE, MEIKOCOIOYHBIC U PaBHUHHBIC CTEMH); 4 Kiacca — MOMMEHHas pacTUTEIBHOCTh; 1 Kiace —
MAIIHU U CKOIIEHHBIE CEHOKOCHBIC YTOIbA.
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PabGora BbINONHEHA MPH YAaCTHYHOM TOMIEpKKe mnpoekra PDDU 12-05-98066-p cubupsb a
«KOMIIIIeKCHBIC UCCIISIOBaHMS MTPOIIECCOB JICrPaallii M OIyCThIHMBAHUS 3eMellb bailkanbCKoro permoHa ¢
UCIIOJIb30BaHUEM T€OMH(OPMAIIMOHHBIX TEXHOIOTHID.
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®OPMUPOBAHUE HACEJIEHUS IITUI] B TOPHBIX YCJIOBUSX
IOI'A BOCTOYHOM CUBUPU
©AmnannH A.A. (a_ananin@mail.ru)
@I'BY «3anoseonoe [loonemopwey, 2. Ynan-Y0s, Poccus

FORMATION OF BIRD POPULATIONS IN MOUNTAIN CONDITIONS
OF THE SOUTH OF EASTERN SIBERIA
©Ananin A.A. (a_ananin@mail.ru)
FSBE "Reserved Podlemorye", Ulan-Ude, Russia

Abstract: The paper presents the results of a 28-year-long ornithological monitoring in the mountains of the southern
part of Eastern Siberia. It estimates the role of climatic factors in annual formation of the population of birds in astable
conditions and shows how the basic influence on the formation of the population of birds in mountains is rendered by
the sufficiency of heat and quantity of atmospheric precipitation.

Key words: monitoring, Barguzinsky ridge, birds, population, dynamic number, climatic factors.

Nzydenne m3MeHeHUI YHCICHHOCTH MOMYJISAIUI KUBOTHBIX B NPHPOIHBIX YCIOBHUAX OTHOCHTCA K
OJTHOMY W3 aKTyallbHBIX HaIpaBICHUH OWOJOrMYeCKHX HMCCICAOBAHUM mocienHux necstminernid. Ocobas
3HaYMMOCTh TaKHX pabOT CBsi3aHA C COBPEMECHHBIMH TCHACHIMAMH KIMMaTHUECKUX H3MeHeHnH. Kax
W3BECTHO, JUTUTEIbHBIC CTAallMOHAPHBIC HAONIOACHUS 3a YHCICHHOCTHIO BHJA TO3BOIISIIOT BBISBUTH
OCOOCHHOCTH €ro pearupoBaHHs Ha Te, WJIM WHbIC M3MEHEHHS YCIIOBUU CpPEbl, KOTOPHIE CKIIQJIBIBAIOTCS B
KOHKPETHBIM roja. JlocTaTOYHO YIO0OHOH MOJCNBIO JUIS HCCICAOBAaHUS IONMYJISIMOHHOW IMHAMHKH BO
BPEMEHHU U MPOCTPAHCTBE ABJISIOTCS MTHIIBI.

Toper OxHOM CHOHMpPH TPEACTABISIOT YIOOHBINA IONUTOH JJISl W3YUCHHS HACENCHUS ITHIl Kak
WHINKaTOpa COCTOSIHHS NPUPOAHON cpeapl. MccnemoBaHus JONTOBpeMEHHON AMHAMMKH YHCIEHHOCTH
BUJIOB, BBISIBICHHE (AKTOPOB, ONPENEISIONINX OCOOCHHOCTH CBSI3M MEXKIOJOBBIX BapUaldid BHIIOBOTO
o0HMIMsL ¢ TapaMeTpaMH cpellbl OOWTaHUS, COCTaBJIAIOT OJHO M3 BAXKHEWUIIMX HANpaBIICHHH pPa3BUTHS
MOHUTOPUHTA OHOpPa3HO00pa3s U MPOrHO3a TEHJICHIIUH ero N3MEH CHHM.

B kadecTBe KJIIOUEBOro yd4acTka MJsl JOJTOBPEMEHHOTO OPHHUTOJOTMYECKOr0 MOHHUTOPHHIA HaMH
Oblla UCIONB30BaHA TEPPUTOpUsl  bapry3mHCKOro rocylapCcTBEHHOrO MPHPOAHOrO0  OuocgepHOoro
3amoBefHMKa. bapry3wHCKHM 3amoBeTHHMK OCHOBaH B 1916 r. W pacmonokeH Ha CeBepO-BOCTOYHOM
nobepexkbe baiikana, B IEHTpaNbHOM YacTW 3amagHoro ckioHa baprysmHckoro xpeOra. Ota TeppuTOpHUs
HUKOT/Ia HE TIOJIBepraiach 3aMETHBIM aHTPOIIOTCHHBIM BO3JCHCTBHAM, KPOME TPAJAUIIUOHHBIX (POPM OXOTHI
KOPEHHBIX JKHTENel — HBEHKOB N0 OpraHuM3aluy 37eck 96 Jner Hazaj 3amoBeAHMKa. Pacronaraich B
HEHapYIICHHBIX MPUPOJHBIX CUCTEMAaX, KIIFOUEBOH YYaCTOK JIYUIIE BCErO OTpaXKaeT riodalibHbIe H3MEHEHUS
cpensl ¥ Kiumarta [1].

JlonroBpemMeHHbIE U3MEHEHHS YHMCIEHHOCTH JIETHETO HacelIeHHs MTHILl pociexenbl Hamu B 1984-2011
IT. Ha MOCTOSIHHBIX YYETHBIX MapIIpyTax, paciojoKeHHbIX B JOJMHAX TPEX peK OT mobdepexbs 03. balikan no
BbICOKOTOpHid baprysunckoro xpedra (460-1700 M H.yp.m.). Ha 3TuX TpaHcekTax, pa3ouThix Ha 11 y4acTkoB,
MpeACTaBcHa OOJIbIas YacTh Pa3HOOOpa3Ms MECTOOOMTAHMM HW)KHEH M BEPXHEHW YacTH TOPHO-JIECHOTO U
MIOATOJIBIIOBOTO TOSICOB [ 1, 2].

OO1mmas MpOTsHKEHHOCTh TMENINX MapIIPYTHBIX ydeToB — 16580 kM, B Tom uucie seroM — 6900 kwm,
3uMoit — 7550 KM, U3 HUX Ha MOCTOAHHBIX MapuIpyTax coorBercTBeHHO 5110 u 1770 xm.

O6wnue ntun paccuntano 1o Merony F0.C. Papkuna [3]. BunoBas kinaccudukanus MTHIL IPUHATA 110
JI.C. Crenansiny [4]. CTaTUCTHUECKHE pacueThl peajru30BaHbl C MPUMEHEHHUEM MaKeTa MmporpaMM Statistica
6.0 c yueToM METOAMYECKUX PEKOMEHAIIN, TPEITOKEHHBIX IJIs aHaJIN3a BPEMEHHBIX PAJAO0B JaHHBIX [5].

CymiecTByeT JIB€ OCHOBHBIX KOHICNIIMN MPUYNH KOJIEOaHWH YUCIICHHOCTH >KUBOTHBIX. O/HA U3 HHUX
CBSI3bIBACT BCE HW3MEHEHHWS YHUCICHHOCTH C a0HMOTHYECKMMH (aKTopamMH OKpY)Karolled cpemsl M HuX
MepMaHEHTHON HeCTaOMIILHOCTBIO, a pyrasi — ¢ IPUYMHAMH BHYTPEHHUMH, IIPUCYIIUMH CAMON MOMYJISIIINH.
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V3MeHeHUsT YMCIICHHOCTH, BBI3BaHHBIE JeMorpaduyeckuMu TmpolieccaMi (POKIaeMOCTh M CMEPTHOCTS),
JaJIeK0 HE BCerjJa ynaeTcsl OTIMYUTH OT JIOKANbHBIX W3MEHEHWM IUIOTHOCTH MOMYJSALUN B pe3ylnbTare
nepeMeneHrs ocodeld BHYTpHU apeaa.

Y MHOrHX NTHIl HA0I0JAaeMOe HETOCTOSHCTBO HACEIICHHS OINpPEIeTIeHO CMEHOH MECT THE3/I0OBaHUs
3HAYUTENLHOTO YHClia 0COO0CH B 3aBUCHMOCTH OT CKJIQJIBIBAIOIIMXCS €KETOJHO DKOJIOTHYECKHX YCIOBHA,
00YCITOBIICHHBIX U3MEHECHUSIMH TTOTO/IBI, B IIEPBYIO OYepe.lb TEMIIEPATYPHBIX YCIOBHN, OCOOCHHO BECHOH H B
Hagaje Jiera [6, 7]. HacemeHme mnTWil KOHKPETHOTO YYacTKa, KaK YacTH MECTHOCTH, 3aHUMAaeMOM
MOMYJISIIASAMH, TPAKTHYECKH EKErogHo (OpMHUpYyeTcss B 3HAYUTEIBHOW CTENEHH 3aHOBO. Pa3Hble BHIBI
HEOIMHAKOBO PearupyroT Ha CKJIaAbIBAIOIIYIOCS €KEr0JJHO CUTYAIIHIO.

[Ipu aHanu3e MHOTOJNETHEH AMHAMHUKH YHACICHHOCTH TOMYISIUH HEOOXOIMMO UMETh MPECTABIICHUS
0 (akTopax, ONpPEAEISIIONIX MPOCTPAHCTBEHHOE pacIpe/ieiieHne BUIa, YTO MOXKET IMO3BOJHTH OTIEIHUThH
BHEIITHUE MPUYMHBI H3MEHEHUH OT BHYTPHUIONMYJISIMOHHBIX. [IpH 3TOM CllelyeT yYUTHIBaTh, YTO peajibHOE
3HaYeHue (HaKTOPOB Cpelbl B JKU3HHU IITHI] ONpPEENseTcsi He TOIBKO MX CBOMCTBAMH, HO, MPEXKIE BCEro,
CTEMEHBI0 UX CTAOMIBHOCTH HMJIHM W3MEHYMBOCTU. Poilb M3MeHstomuxcsi (pakTopoB HAMHOTO OoIblle, YeM
3Ha4YeHue (HaKTOpOB YCTOHYMBEIX [8§, 9].

Pe3ynbTaTel COBpEeMEHHBIX MCCIEIOBAHMN ITOKA3bIBAIOT, YTO paclpenefieHne THE3AAIIMXCS MTHUIl B
MIPOCTPAHCTBE B IEPBYIO Ouepelb OINpenensercs HaludheM U JIOCTYIMHOCThIO KOPMOBBIX PECYpCOB U
THE3JIONPUTOIHOCTRI0 MecTooOuTanus. OHU O00YCIIOBIICHBI TAKUMH TapaMeTpaMH BUJOBOH 3KOJIOTHYECKON
HUIIM KaK OJaronpHsaTHBIN CyOCTpaT, apXUTEKTYpHbIE OCOOCHHOCTH MecTa OOMTaHUs (TOMOapXHUTEKTypa),
BBICOTHO-KJIMMATHYECKHE YCIOBUS M KOMIUIEKC MPHUCIOCOOIeHNH K ycrnoBusM 3uMoBkH [ 10]. Tlpu u3ydenun
JMHAMHUKY TJIOTHOCTH TITHI] HA TIOCTOSIHHBIX YYaCTKaX B TOPHBIX YCIOBHSX, TJi€ OTHOCUTEIHHO CTAOWIIBHEI
MPHUTOAHAS JJISl BUJIA TOMIOAPXUTEKTYpa M CyOCTpar, HauOobllee BIMSHUE HA PACTIPOCTPAaHEHUE U OOMITHE
OKa3bIBAIOT M3MEHSIOIINECS TTapaMeTPhl — KIIMMaTn4deckue (GakTopsl M BEDKUBAEMOCTh Ha MECTaX 3MMOBKH.

[ITumer, Bo3Bpamarolecs € 3MMOBOK, COBEpIIAIOT B TMPEATHE3ZOBOM MEpPHUON IOMCKOBBIE
MepeMEIeHNs], BBISIBIISISL TEPPUTOPHH, Hanbosee OaronpusTHEIE JUTS THE30BaHMsI B KOHKPETHBIN rof. [Ipu
3TOM HMX JEHCTBUS COOTBETCTBYIOT T'€HEPaIbHOW JIMHUM JBOIIOIUH ITHUI] — BBIPAaOOTKE CPEICTB yXo/Aa OT
HeONMaronpusTHBIX YCIOBUH cpellbl, a HE MPHCIOCcOONIeHUsT K HUM. Takue )K€ KOYEBKH B MPEI3MMHHUHN
MIepUOo/, a MHOTJa ¥ BECHOW, COBEPILAIOT U OCE/AJIbIe 3UMYIOIINE BUIBI.

Becennee nmouckoBoe moBefeHNE MTULl HAPABJIEHO HA BBISBICHWE W 3aHATHE THE3/IOBBIX YYAaCTKOB M
MECT pa3MelleHUs THe3/1a, KOTOpbIe ONPENeNsItoTCsl, KaK MOKa3bIBalOT COBPEMEHHBIE HCCIIEA0BaHNS, HE TOJIBKO
HEMOCPE/ICTBEHHO JKOJIOTHYECKUMH ~ ()aKTopamMd, HO W HAIMYMEM TMPEAIOYUTAEMBIX CUTHAJBHBIX
xapakrepuctik ouoromna [11-13]. [TosTomy A MTUII OYEHD 3HAYUMBI PENH3EPhl — WHIMKATOPBI COCTOSHUS
cpensl OOMTaHUS B KOHKPETHOM MECTE€ B KOHKpETHOe BpeMsi. K 4ucly Takux WHIMKATOPOB (PETU3EpPOB)
CJIeyeT OTHECTH:

- CTPYKTYPY MECTOOOUTAHHS, B TOM YHCJIE CTPYKTYPY PACTHTENLHOCTH (TOMOAPXUTEKTOHUKY) BBIICHA;

- (EHONOTMYECKOEe  COCTOSIHUE  Pa3BHTHSl  PACTUTENBHOCTH  (CYHIECTBEHHO  3aBUCHT  OT
TEr1000eCIeYeHHOCTH, BBICOTHI CHEKHOTO IOKpOBa K Hadally BECHBI, BIAroo0eCredeHHOCTH JUIS
3aCyNUTUBBIX MECTOOOUTAHMH);

- MapKepbl YCIENIHOTO Pa3MHOKEHUsI (MK BO3MOYKHOCTH Pa3MHOXKEHHUs) B MPEBIAYIIEM IOy, B TOM
YHClie COXpaHUBIIMECS CTapble THe3/a;

- HajJM4Yue B COOOIIECTBE IPYIMX OCOOCH CBOEro BHUJA, 3aCEUBIIMX MECTOOOHMTAHHUE paHee, 4YeM
HAXOJISIIAsACS B IMOUCKAX MECTa JJIs THE3JI0BAaHUS 0CO0b, BBICOKAsh 3HAYMMOCTh PAHO TPHIIETEBIINX
oco0ell ¢ yCIEeIIHBIM THE3I0BAHUEM B 3TOM MECTOOOMTAHWH B MPEbIAYIIEM ToAy (M UX aKyCTHYECKHX
CHUTHAJIOB);

- WHIUKATOPBI KOPMOOOECTICYCHHOCTH ISl CIICIATU3UPOBAHHBIX BUIOB-CTEHO(AroB (CEMEHOSITHBIX U
XUIIHBIX MITHII).

UccnenoBannsmu  B.I1. Ilybenkmna [14] B mycreiHe HOxHOro VYcrTiopra ouYeHb HArsIHO
JIEMOHCTPUPYETCS PUHIIAT €KEroHOr0 BhIOOpa Hanbolee ONaronpHsTHRIX I THE3IOBAHUS YUacTKoB. B
YCTIOBUSIX CHJIBHO MEHSIOMIETOCs 10 TOJaM KOJIHYECTBAa OCAJKOB M CONPSDKEHHBIX C HUMH KoneOaHHH
MPONYKTUBHOCTH TPaB M YHCICHHOCTH OECHNO3BOHOYHBIX J>KHBOTHBIX €XKETOJHO H3MEHSIOTCS M MecTa
THE3/J0BaHUS MTHUIl. A WX BBIOOp ONPEACISIETCS HAMYUEM U CTENEHBIO PAa3BUTHUSI PACTHTEIHLHOTO IMMOKPOBA.
Hcrnonp3yercs XOpoImwii penu3ep — HaJW49Me BETeTUPYIOMIEH pacTUTENbHOCTH. CXOMHBIE PE3YIIbTAaThI
MOJy4eHBbl TPU HM3YYEHHH MEKTO/IOBHIX M3MEHECHUI HAaCENeHUs >KaBOPOHKOB B 3aBOJDKCKHUX TIIMHHCTBIX
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nycTeiHSX Bonrorpanckoit obmactu [15] ¥ TUIOTHOCTM MOMYJSIUN TNTHII KyCTAPHUKOBBIX 3apociel
nonynycreiHHoro miato Kapy B HOAP [16]. 3amerHble eKeroaHble M3MEHEHHs YCIOBUNM OOMTaHHS
OOHapYXMBAIOTCS B TOMMAax KpPYMHBIX PEK C MEPUOJMYECKIMH W3MEHECHUSIMH IaBOJKOBOTO PEKHMA,
Hanpumep, B oitme p. O6u [17-19] unm B nenbre p. Cenenrn [20] 1 Ha HU3UHHBIX Oonotax [21].

B ropHBIX yCIOBHMSIX YMEPEHHBIX IIUPOT STOT NPHUHLMII MACKHPYETCS HHU3KOM HarJIaTHOCTHIO
©KEroJHONH M3MEHUYMBOCTH PAa3HOKAYECTBEHHOCTH TEPPUTOPHH MO CYIIECTBEHHBIM JJISi THE3AOBAHUS INTHI
rapaMeTpaM U OTCYTCTBHEM SPKO BBIPAXKEHHBIX M MOHATHBIX IJIs HCCIIEIOBATENS PENU3EPOB.

3a nepuoxa uccienoBanuii (1984-2011 r1T.) BBISBIEHBI JONTOBPEMEHHBIC TPEHABI OOWIIMS JIETHErO
HacelleHUs M OTJENbHBIX BUIOB NTHIl B Pa3IMYHBIX BBHICOTHBIX BbIAENaxX. B IeIoM Mo KIIOYEBOMY Y4acTKy
HacelleHue NTHIl ¢ cepearHbl 1990-X IT. MPOSBUIIO YCTONYMBYIO TEHICHIINIO K CHHYKEHHIO TIOTHOCTH (pHC.
1).

W3 55 BKIIIOYEHHBIX B aHaNIW3 ()OHOBBIX BUJIOB CTATHCTHYECKH 3HAYUMBIA IMOJOXKUTEIBHBIA TPEHT
JIOJITOBPEMEHHBIX HM3MEHEHUH THE3/I0BOM TUIOTHOCTH OOHapykeH y 8 BHJOB, OTPHLATEIBHBIA TPEH.
3a(uKcUpoBaH A 16 BuaOB, a y 31 BUIa TpeHABI HE IPOSBUIIMCH, YHUCICHHOCTh Oblila OTHOCHUTEIIBHO
cTaOuIbHOM [2].

OtpunarenbHble TEHACHIINH MPEo0IagaroT ¥ TATbHUX MUTPAHTOB. Y OMM)KHHX MHTPAHTOB M OCEIUTBIX
BHUJIOB COOTHOIIIEHWE MOJIOKUTENBHBIX M OTPHUIATEIbHBIX TPEHAOB TNPUMEPHO paBHOEe. B 1ernom ke
W3MEHEHUS! TUIOTHOCTH pa3HBIX BHJIOB MTHUI] (MEXKIoAOBbIe (UIYKTYaIlMH) MPOHCXOAAT B OCHOBHOM
HE3aBUCHMO JIPYT OT Jpyra. ACHHXPOHHBIN XapakTep KoieOaHHi oOWIIHs y pa3HBIX BHJOB CIOCOOCTBYET
CTa0MIIM3aIMY TUIOTHOCTH HACEICHUS B CJIOXKHBIX MHOTOBHJIOBBIX COOOIIECTBAX.

Coo01ecTBO NTHUI] B TOPHBIX YCIOBHSIX (opMUpyeTcss U (QYHKIHOHUPYET HE 10 «KOHKYPEHTHOMY», B
COOTBETCTBUU ¢ Mojenbio Herrera [22], a mo «uHAMBUAyalIHCTHYeCKOMY» Tumy [23], 4ro ompenensercs
HE3aBHCHMBIM JIPYT OT APYTa XapaKTepoM M3MEHEHHS TUNIOTHOCTH Pa3HbIX BUJIOB (MEKIOOBBIX (PIYKTYaIHid).

B Ipubatikanbe u 3abaiikaibe, Kak ¥ B 11e10M 1o Poccun, B mepuoa 1976-2006 rr. 3aperucTpupoBaHO
ycroiunBoe mnorerienne (0,46 °C/10 mer), XOTs MHTEHCHBHOCTh €T'0 B MOCJIEIHHE TOJbI 3aMeTNIACK.
CraTuCTHYECKH 3HAYMMBIA BKJAJ CE30HHOTO TpPEHJAa B TOJHYIO JUCHEPCHIO psAAa CPEIHETOJIOBBIX
TeMIlepaTyp BO3/yXa MOKa3aH B HAIlleM PETHOHE ISl BECHBI U JieTa, BKJIAJ MOTEIUIEHUS 3UMHUX M OCEHHUX
MECSIeB CTaTUCTUYeCKH HesHauuM [24]. CxopHple pe3ynbTaThl MOJy4YeHbl HaMHd 110 JIaHHBIM
METEOHAOJIIOICHUI Ha TePPUTOPUHU bapry3uHCKOro 3amnoBenHuka [25, 26].
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Puc. 1. luHamMKKa IJIOTHOCTH JICTHErO HACEJICHUsI IITHL KJIt0ueBoro ydactka baprysunckoro xpe6ra (1984-2011 rr., I nonosuna
nera, 0co0./kM2). (ITyHKTHpHAs TMHUA — CPEJTHEMHOTIOJIETHUIT YpPOBEHBb OOMIINSI HACEIICHNUS ITHUIL] HA KIIIOUEBOM Y4acTKe, CILUIOLIHAs —
JIMHEHHBIN TPEH/ M3MEHEHUS OOMIINS).

BEBIABIIEHBI CTATUCTUYECKH 3HAYMMBIE CBI3M MHOTOJIETHMX W3MEHEHWI THE3J0BOrO OOMIMS IITHIL
BBICOTHO-TIOSICHBIX BBIJIEJIOB KJIFOUEBOTO Yy4YacTKa C MOTOJHO-KIMMATHYECKUMU IapaMeTpamMu BECHBI
TEKYIIEr0 ToJa M BECEHHE-JICTHUMH 3HAYCHUSAMH TEIJIOOOECICUCHHOCTH W BEJIMYMHBI OCAJIKOB B
MPEIECTBYIOMINMI TO.
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W3MeHYHBOCTh 3THX a0MOTHYECKMX (haKTOPOB CIYXKWIA HMPUYUHONW €KEroJHOro IepepacrpeeneHus
IJIOTHOCTH HACENEHUS MHOTHX BHJOB MEXIY BBICOTHO-TIOSICHBIMH BBIIENIaMH, a TaK)K€ MEXIY COCETHUMH
PEYHBIMHU TOJITHAMH.

BeceHHsis moroia Kak mpsiMO, TaKk W 4epe3 pa3BHUTHE (EHOIOTHMYECKHX IPOIECCOB B OMOIIEHO3E,
BIIHMSIET HAa JWHAMHUKY MHOTHX OWOJOrMYECKUX SBJIEHHH B romoBoMm mwmkie ntui. B CeBepo-BocTounom
[Mpubaiikanbe METEOPONOTHUECKHE YCIIOBHS ampenss U Mas BO3ACHCTBYIOT Ha TMpoIecchl (POPMUPOBAHUS
MECTHOT'0 HACEJICHHUsl 3a CYET M3MEHEHUS KOJIMYecTBa OOOCHOBABIIMXCS B paloHE THE3IOBAHHUS OCOOCH.
Cpoku TpoxokJeHHs BeCeHHUX (eHo(a3 M mapaMeTphbl TEII000eCIIeYeHHOCTH BECEHHEr0 Ce30Ha MOTYT
OKa3bIBaTh CYIIECTBEHHOE BIIMSHHE HA OCOOCHHOCTH (POPMUPOBAHHMS MECTHOT'O HACENECHUS NTHUII, BBI3bIBAS
pa3HOHAINpaBJICHHBIE N3MECHEHHSI OOMIIHS MUTPHPYIOIINX M OCEIJIBIX BUJIOB MTHIl B PAa3UYHBIX BBICOTHO-
MOSICHBIX BBIIENAX M B COCEIHUX PEYHBIX JOMUHAX, OTIIMYAIOLINXCS 10 CBOUM IKOJIOTHUECKUM YCIOBUSAM.

Hacenenue nTui, KIOYEBOro ydvacTka KaXKIbld Tonx (GopMHpyeTcs MoJ Bo3leicTBUEM (hakTopoB.,
M3MEHSIIONMX YCIOBUSI UX OOMTaHWs. Pa3nuyHble BHUABI HEOJWHAKOBO PEATHPYIOT Ha CKIIAJIBIBAIOIIYIOCS
©KEroHO CUTYaIMi0. Y MHOTHX IITHII HAOJI01aeMOe HEMTOCTOSTHCTBO HACEIEeHUsI 00YCIIOBIIEHO CMEHOW MeCT
THE3/J0BaHUs 3HAYUTEIHHOTO YKcia 0co0eH B 3aBUCHMOCTH OT DKOJIOTHYECKHUX YCIOBHUH IepHoia MUTpanui
Y Hayvaja rHe3/I0BaHusl.

®opMHUpOBaHKE MECTHOTO HACENIEHUS HACEKOMOSTHBIX IITHI] BO MHOTOM OIpe/ieNsieTcs a0HOTHYECKUMU
(axTopamMu cpezbl, B TIEPBYIO OYepe/lb TEMIO00ECICUCHHOCTHIO M CYMMOM OCaJIKOB BECHOM W B Hayaje Jiera,
KOTOpBIE BJIMSIIOT Ha MPOIYKTHBHOCTH COOOIIECTB, ONPEACISIOT OOWINME Pa3IWYHBIX TPYMI HACEKOMBIX U
THE3I0NPHUTOJJHOCTE MecTooOuTaHus. Kpome TOro, cyliecTBeHHass poib B MporeccaXx (HopMHPOBaHUS
HaCeNIeHNs TPUHAUIKHUT BHYTPUIOMYJIAMOHHBIM MEXaHH3MaM CaMOpPETYJSIUH. B TOpHBIX YCIOBHUSX
permoHa K MX YMCIy MOTYT OTHOCHUTBHCS MOCJTIETHE3I0BbIE KOUYEBKU OCEIUIBIX BHOB, KOTOpPBIE B OTIENBHBIC
TOfbl TIepepacTaloT B MaccoBble MUTpalun. [loutn exeronHo HaGIIOAAIOTCS MacCOBbIE MEpEeMEIIeHHs BJIOMNb
nobepexbst baiikanma, kak B CEBEpHOM, TaK W B IOKHOM HANpaBIICHUSX TaKUX BHJIOB, KaK MOCKOBKA,
OyporoJioBasi randka, OOBIKHOBEHHBIH MOTOI3E¢Hb, JJTMHHOXBOCTAs CHHUIIA M KEIPOBKA.

[TorogHo-KnMMMaTHYeCKrEe MOKA3aTeNd 3MMHEr0 NepHoja He OKa3bIBalOT CYIIECTBEHHOT'O BO3ACHCTBUS
Ha ypOBEHb TUIOTHOCTH HACENCHWS OONBIIMHCTBA 3MMYIONIMX BUAOB NTHI. JIWIIE HEMHOTHE OCemible U
HEpEryJIIpHO 3UMYIOIIME BHUABI BBIABISAIOT 3HAYMMBIH ypOBEHb KOPPENAIMH C 3UMHHUMH TeMIepaTypaMu U
KOJIMYECTBOM 0CaJIKoB. B mporeccax GpopMupoBaHus M CE30HHOTO M3MEHEHUS HACENICHUS 3UMYFOIHX ITTHIL (B
CyOCE30HBI CHEXHOM W MOPO3HOM 3MMBI) BEIMKA POJIb YCIIOBUH 3UMHEH 00ECIIEYeHHOCTH KOPMaMU, B IIEPBYIO
odyepens JUId CEMEHOSIHBIX BUAOB NTHL. llorogHele ycnoBHs 3UMOBKH («CYpOBOCTBY» 3HMBI, TO €CTh
COOTHOIIIEHHE MOPO3HOCTH U CHE)KHOCTH ) HAMHOT'O MEHEe 3HaAUNMBI.

B paiione wuccnemoBaHMiI OTMEUEHA peaknMs NTHUIl HAa KIMMAaTHYECKHE HW3MEHEHUS B pPETHOHE,
BBIpaXKaromascs B popMe JOJITOBPEMEHHBIX CABUTOB JIaT BECEHHEro mpuiera [27]. DTOT OTKIMK HE MMeEeT
OJIHO3HAYHOI'0 XapakTepa. B cpokax IepBoil BECEHHEW perucrpaluu NTHL Ha Tepputopur bapryzuHckoro
3aroBeqHMKa 3a ocieqaue 70 et BhIsBICHBI KaK MONOKUTEIbHbIE, TAK U OTpULIATeNbHbIE TpeH bl [ yacTu
BHJIOB M3MEHEHUS TUX CPOKOB HE JIOCTOBEPHBI.

AHanu3 JoNTroBpeMEHHBIX TPEHJOB AaT MEePBOM BeCEHHeW perucTpanuu 1 54 BUIOB MTHIL TTOKa3all,
gyro ans 28 BuaoB (51,8 %) ormeuaercs TeHaeHnus K Oonee panHemy npuiery. Jms 15 Bumos (27,8 %)
3aperucTPUPOBAH TOJIOKHUTENbHBIA TpeH 1 (Oonee mo3Hee mosBiIeHue BecHoH). CpOKH BECEHHETo MmpuieTa
eme 11 BumoB mrur (20,4 %) nocToBepHO HE M3MEHWIHMCh. He oOHapyXkeHa CONMpsKEHHOCTh M3MEHCHHH
CPOKOB BECEHHEro TMpHjieTa ¢ MeCTaMH 3WMOBOK M TPOTSDKEHHOCTBIO MHTPAlMOHHOTO ITYTH.
PasnoHanpaBiicHHbIC W3MEHEeHHs cpokoB npuiiera B CeBepo-Bocrounoe Ilpubaiikaibe oTMEUalOTCA Kak B
rpyre OJIMKHUX MUTPAHTOB, TaK U Y BUJIOB MTHII, COBEPIIAIONINX JAIbHIE MUTPAIIHH.

Jnist psiia epeneTHhIX NTHIL 0OHAPYKEHA CBS3b THE30BOr0 OOMIIMS BHJIA HA KIIIOYEBOM YYaCTKE WIIH
€ro OTIENbHBIX BbLAEIAX C JaTaMU IIEpPBOM BECEHHEW pEerucrpaluy B paiioHe THe3noBaHus. lIoBbelieHHne
THE3/I0OBOM TUIOTHOCTH Pa3HBIX BHJOB MOXKET PETHCTPUPOBAThCA Kak MpH Oojee paHHEM, TaKk W MpH
OTHOCHUTENIBHO 3amo3fanioM mnpuiere [28]. [ns HEKOTOpPBIX BHIOB NPU PaHHEM IpHIETe HaOI0maeTCs
MOBBIIIICHHE OOWJIMS Ha ONHMX Yy4YacTKax M ero CHHXKCHHE — B JIDYTHX BBICOTHBIX Mosicax. Takue
B3aMMO3aBHCHMOCTH CpPOKOB IMpHJIETa M THE30BOM IUIOTHOCTH MOTYT OIPENESIThCS CBA3SIMH CPOKOB
MpHJIeTa MTHIL C TOTOAHO-KIIMMATHYSCKUMH YCIIOBHUSIMUA BECHBI, @ TAKXKE TEM, YTO (POPMHPOBAHUE MECTHOTO
THE3/J0BOTO HACENICHHS MTUI] BO MHOTOM OIPEJIENAETCsl TEIUI000ECIEUeHHOCTRIO U CYMMOW OCaJIKOB BECHOU
Y B HayaJje JeTa.
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OTMmeueHHBIE Ha TEPPUTOPUN KIIIOYCBOI'0 Y4JaCTKa CIABUTH CPOKOB BCCCHHEIO IIPHJICTAa MNTUIL

BCJIEJICTBUE TJO0ANbHBIX M3MEHEHHWH KIMMaTa MOTYT OKasblBaTh BO3ZCHCTBHE Ha (opMHpOBaHUE
THE3/I0BOTO HACeJIeHHsl B pailoHe MCCIEeOBAHUN M COMPOBOXKIATHCS HANPABICHHBIMU TpaHchopManusMu
JIOKaJIBHOTO OOMIINS THE3/ISAIIUXCS BUJIOB.

Takum o00pa3oMm, HacelleHHE NTHII B TOPHBIX YCIOBHsIX Iora Bocrounoit CuOupm exeroaHo

dbopmupyercs mox Bo3acHcTBHEM (DAaKTOPOB, M3MCHSIOIIUX YCIOBUS OOMTaHMs NTUIl. DopMHUpOBaHUE
MECTHOI'O HaceJICHHsI HACEKOMOSIHBIX ITHUIl BO MHOTOM ONpeeisaeTcs adHOTHISCKUMH (paKkTOpaMu Cpeibl, B
MEPBYIO OYepe/b TEII000eCIIeYeHHOCTRI0 U CyMMOM OCaJIKOB BECHOH M B Havase jieTa. MI3MeHYHBOCTh ATUX
MapaMeTPOB CIY)KUT NMPUUMHON €KEroJHOro IepepacnpeesieHusl TIOTHOCTH HACENIEHMS] MHOTHX BHUJOB
MEXIY BBICOTHO-TIOSICHBIMU BBIJICTIAMH, & TAKXKE MEKY COCETHUMHU PEUHBIMH JTOIMHAMH.
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OCOBEHHOCTH JOJTOBPEMEHHOM JJUHAMUKHU YACJTEHHOCTH KY KEJIALL
(COLEOPTERA, CARABIDAE) HA KATEHE BAPI'Y3UHCKOI'O XPEBTA (CEBEPHOE ITPUBAMKAJIBE)
©Amnanuna T.JI. (a_ananin@mail.ru)

@I'BY «3anoseonoe Iloonemopwey, 2. Ynan-Yos, Poccus

PECULIARITIES OF THE LONG-TERM DYNAMICS OF THE NUMBER OF CARABID BEETLES
(COLEOPTERA, CARABIDAE) IN THE CATENA OF BARGUZINSKY RIDGE (NORTHERN PRIBAIKALYE)
©Ananina T.L. (a_ananin@mail.ru)

FSBE "Reserved Podlemorye", Ulan-Ude, Russia

Abstract: The paper presents the results of research on a long-term dynamics of the number of carabid beetles along a
catena in the Barguzinsky ridge. The dynamics of carabid beetles in different periods within a time interval of 20 years
has been reflected by me in the diagrams, establishing long-term peculiarities in the dynamics of the number in catena's
part.

Key words: Barguzinsky ridge, carabid beetles, dynamic number, catena, trend, period.

Nzydenue BOMpOCOB TOITOBPEMEHHON JUHAMHUKH YMCICHHOCTH KMBOTHBIX TIO3BOJISIET MPOJABUHYTHCA
B pEIICHHH UIMPOKOT0 Kpyra 0a30BBIX DKOJIOTHYECKUX MPOOJeM, HampuMep, CBS3aTh (QIYKTyaluu
YHCIICHHOCTH C M3MEHEHHSIMH OnpeieneHHbIX hakropos [1, 2, 3].

HccnenoBanne pUTMHUKHA TPUPOIHBIX IMPOIECCOB BXOAWUT B 3ajady OMOMOHUTOPWHTA TPUPOIHBIX
9KOCHCTEM W  SBISETCS OCHOBHBIM  HAlpaBJICHHEM  Hay4YHO-HMCCIIEOBATEIbCKONW  JIEeATENbHOCTH
Baprysunckoro 3anosennuka [4, 5].

XKykun cemeiicTBa )KyXelmull, Kak 00BEKT IKOJIOTHIECKOr0 MOHUTOPUHTA, COCTABIISIFOT 3HAYUTEIHHYIO
JIOJI0 B 0O0IIEM pa3HooOpa3uu SHTOMO(AYHBI M YAOOHBI Il MCCICIOBAHUS MOIMYJAIMOHHBIX M JPYTHX
pobiieM [6, 7]. 3ydeHne ocOOCHHOCTEH MHOTOJICTHEH TUHAMUKH YHCACHHOCTH XKYXKEIHUI] TPOBOIMINCH Ha
TeppuTopuu baprysnHckoro 3amoBenHHKa, PacHoOJOXKEHHOTO Ha 3amaJHOM MaKpOCKJIOHE OJHOWMEHHOI'O
xpebta B 1988-2007 rT.

OOmuii MPUHINIT 3aJI0KEHUST CTAIIMOHAPHBIX TUIOMIAJICH IS HaOM0ACHUH 32 OeCIIO3BOHOYHBIMU OBLI
ompezieNieH BBICOTHOM MosicHOCThI0. [Ipn BEIOOpE KITFOUEBOro yuacTka ObIT HCIIONBb30BaH KATEHHBIH MOAXO/,
MpH KOTOPOM OIIEHKAa HEOJHOPOAHOCTH (UTO — M DHTOMOIICHO30B MPOHM3BOJMIACH OTHOCHTEIHHO
reomopdornoruueckoro npoduis. Meron KaTeHbl, B OTIUYKE OT TPAHCEKTa UM PO YI00EH TEM, 4TO B
HEM MPHUCYTCTBYET HEM3MEHHBIH COCTaB MO3HMIUH B JIIOOOM PETHOHE, YTO OYEHb BAXKHO YIS CpPaBHEHHUSI
AQHAJIOTUYHBIX MCCIIEOBAHUH, KaK Ha 3allOBETHBIX TEPPUTOPHUAX, TaK U HA TEPPUTOPHSIX, MOABEPTatOIINXCS
AHTPOIIOT€HHOMY BO3JIEHCTBHIO [8].

TpuanaTuKuIOMeTpoBasi MaKpoKaTeHa ObLTa MPOJIoKeHa 110 pedHoi noiuHe (p. JlaBina, neHTpanpHas
yacTh bapry3uHckoro xpedTa) ot Bogopaszaeia (1700 M Hax y. M.) 10 mobepexbst 03. batikan (456 M Haz y.
M.). MecTopacnonokeHne IHTOMOJOTHYECKUX JIMHUKA ONPEAesVIOCh XapaKTePHBIMH AacCOLMALUAMU U
JOCTYIMHOCTBIO il HaOmromeHudt. HadvanbHbiéi smoBuanbHbiii oTaen (EL) HaxomuTcss Ha BepIivHE
BaprysuHckoro xpeOta Beiie McTOKa p. JlaBile, B BepxHEll YacTW KaTeHbl (3aHMMAaeT TONBIIOBBIA U
MOroNbLOBEIN mosic, 1277-1700 M Hax yp. M.). TpaH3UTHBIN OTAeN KaTeHbI (BXOIAT BepxHssd, 1276—721 mu
HIDKHSS 9aCTU TOpHO-JiecHOro mnosica, 720-535 M), (TR-1) u (TR-2) cooTBeTCTBEHHO, MPOTAHYIICS 110 BCEMY
3amaJiHOMy cKaTy xpebra. AKkymynsatuBHbIA otaen (AK) pacnonokeH y mogHoxus XxpeOTa Ha Oepery 03.
Baiikan (0XBaThIBaeT MOSIC MPUOPSIKHBIX HU3MEHHOCTEH, 534—454 M) (puc. 1).
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Puc. 1. CrpykrypHas cxeMa MakpoKaTeHsl B fonuHe p. JlaBie cpeauHHol yactu baprysunckoro xpe6ra
O603nauenns: EL — anmmoBransasiii, TR-1, TR-2 — Tpansutsele, AK — akKyMyJISITUBHBINA OTZIEIBI KATEHHOT'O Psifia.

OCHOBHBIM METOZIOM cOOpa M KOJWYECTBEHHOTO y4eTa HAIOYBEHHBIX OECIIO3BOHOYHBIX B HAIIMX
HCCIICIOBaHMSX OBLI METOJ] ITOYBEHHBIX JIOBYyIIek bapOepa [9]. 3a nepuos pador Ha kareHe baprysuHckoro
xpebta ominosieHo mopsaaka 100 Teicsu ocobeit 135 BuaoB xykenuil. C u3MeHEHHEM a0CONOTHOM BBICOTHI,
OT aKKyMYJISITHBHOTO OTJIENa K DJUTIOBUAIBHOMY, TpaHC(HOPMHUPYETCs] T€OXUMUYECKUI TPpaieHT, MEHSIETCS
KIMMAaTHYEeCKHU PEeKHM — YBEIWYHMBACTCS TYMUJHOCTh KIMMaTa, CHIIKAETCS TelI000ecedeHHOCTh
OunoTomnoB. XapakTep M3MEHEHHS TaKCOHOMHUYECKOH, MOMYJISIIMOHHOM, XOPOJIOrHMUeCKOH, OMOTOMUYHCKOM
CTPYKTYp BJIONb KaTEHHOTO psijia OTpa)kaeT 3aBHCUMOCTBb OT psifla BHYTPEHHUX W BHEIIHUX (PaKTOpPOB.
VY nenbHOe 3HaYeHHE BO3/ICHCTBIS aOMOTHYSCKUX (PAKTOPOB HA BUIOBOH COCTAB M YUCICHHOCTD JKYXKEJIHIl Ha
pa3HBIX MO3MIMAX KAaTEHbl HEOMUWHAKOBO. VcxXols W3 aHanmM3a KIMMAaTUYECKOH XapaKTEepUCTHKH, Oolee
TEeI1000eCIeYeHHBIM U ONTHMAIBHBIM MECTOOOMTAHUEM JUISl XKY>KENHUI] BBITJLSIIAT HUKHUE OTIENbI KaTEHBI,
ocobenHo TR-2, MeHee TerooOeceueHHBIMY, MECCUMAaIbHBIMA — BEPXHHE OTAENbI, Haubosee Bcero — EL
[10].

[IpoananusupoBaHbl ABaAATHICTHHE BPEMEHHBIE PSABI AMHAMUKH YUCIIEHHOCTH JKY>KENHIl Ha KaTeHe
Baprysunckoro xpebra. KpuBble, XapakTepH3ylollne IUHAMHKY YWCIEHHOCTH KYXKEIHII B OTIelax
KaTeHHOT'0 psAZa UMEIOT BOJHOBOH Xapakrtep. [ms meranusanmu mporiiecca M3MEHEHHsI YHCICHHOCTH MBI
MPUMEHHIIM MeTox (uibTpanuu (MPOIEAYPY BBUICICHUS IMOJMHOMHAIBHOTO TpPEH/JAa Ha MOCTPOCHHBIX
nuarpammax) [11], momyuuB ycpemHeHHY0 HMH(OpMaNWi0 Mo OJU3KMM 3HAYCHHUSIM IEPHOAMYHOCTH —
MIepUOIOTpaMMEI (puc. 2).

[loBTopsitomuecss 3HAYCHUS AMIUIMTYJ] YKa3blBalOT HA 4YacTOTy TIEPHOAOB ONM3KYI0 K
cpennemuoroneraeit. [mmaa mnepuomoB (1) B pasHBIX OTHenax KaTeHHOro psga pasmmuaercs. [lo
CPEAHEMHOTOJICTHHUM JIaHHBIM, BEJIMYWHA TIepHo/ia OOpallleHHs B OTJeNaxX KaTeHbl MMEET CIIeNyIoIIue
sgaueHus: EL — T=8, TR-1 — T=16, TR-2 — T=13, AK — T=17 ner (puc. 2).

OrneHka JONTOBPEMEHHBIX TEHJICHIIMN, YTOOBI TEHICHIIMS U3MEHEHHs 3HAUCHUN CTaja OYEBHIHOW U
MoJIaBaiach HWHTEPIIPETAlliy, BBINOIHATACH IIyTeM IIOCTPOSHMsS] TPEHJOB METOAOM JIMHEHHOMH
anmpoKcuManuy. Bemmunna kosbduumenta nuHeiHoi ammpokcumarmu (R”) Mokasama 00, KOTOPYIO
JAHHBIA TPeH]| 3aHUMaeT B oOIlIei JUHAMHUKE, W MO3BOJIMIIA MTPOBECTH CPABHUTEIBHBIM aHAINU3 JBKECHUS
YUCJIEHHOCTH MO OTJAellaM KaTE€HHOro psiaa. BpemeHHON psia, KOTOpbIdA HE colepxkal TpeHJa,
paccMaTpuBaJICSl KaK CTalMOHapHBIH. B pesynmbrare aHamm3a 0003HAYEHBI JOCTOBEPHBIC TEHCHIIUU
TTOBBILICHHS YMCICHHOCTH B MCCIeayeMoM BpeMenHoM uutepBaie B AK (R* =0,25), camkennst — B TR-1 (R?
=0,13) u orcyrcTBue aBmKeHns dnciaennoctn — B EL, TR-2 (R* =0,02).
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Puc. 2. [lepuanorpamMmbl 10ATrOBPEMEHHON JMHAMMKY YHCIEHHOCTH JKYy)KeJIHI] Ha kareHe bapry3unckoro xpe6ra B 1988-2007 rr.,
(o0o3HauCHUS OTJEIOB KaTeHbI CM. pHC. 1)

B mporecce u3yueHHs ONTOBPEMEHHOM IWHAMUKH YHCICHHOCTH KYXKETWUI[ C TOYKH 3PEHUA
MaTEeMaTHYECKOM CTATUCTHKH OBLTO OTMEUYEHO, YTO C YBEIHUYCHUEM MPOIODKATENFHOCTH BPEMEHHOTO psijia
HAOJIOICHHI, N3ydaeMble CBSI3M CTAHOBSITCS BCe OOJIee JI0CTOBEPHBIMH.

CormacHo coOpaHHOW WH(MOpPMAallMK, YCTAHOBIIEHO, YTO IIPOILIECC JIOJTOBPEMEHHON JIMHAMHKH
YHCICHHOCTH JKyKenul] baprysmHckoro xpe0Ta uMeeT MepuoJuuecKuii Xxapakrep. JlnmHa mnepuozaa
oOpalieHusl, B CBSI3M C BIUSHHEM BBICOTHOTO TPaJUEHTa, pas3iMyacTcsi — OTMeYeHa TEHACHIUS ero
YMEHBIICHHS] OT HUKHUX OTJEIOB KATEHbI K BEPXHUM. AMIUTUTY/IBI KOJICOAHUST YMCICHHOCTH JKYXKEIHUI] 32
WCCIIeyeMBbIi BpPEMEHHOM WHTEpBajl HE BBIXOMJIM 3a paMKH CTAallMOHAPHOTO TIIpoliecca, M 3TO
CBUJETENbCTBYET JHIIb O TEHICHLIWH HANpPaBICHHOCTH TPEHJOB. BO3MOXXHO, YTO BBISBIEHHBIE HaMHU
JTUHEHHBIC U TMTOIMHOMHATIBHBIE TPEH B SIBIISTIOTCSI YaCThIO JUHAMUYECKOTO psijia ¢ elle Oonee IUTUTENbHBIM
TIEPUOIOM.
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PEKOHCTPYKIAS PACXOJA BOJIbl PEK BACCEMHA P. CEJIEHT A
MO JEHAPOXPOHOJIOT'MYECKUM JAHHBIM

©Amnnapees C.I'. (baikal.andreev@gmail.com), I'apmaeB E.JK., Atop>xanaeB A.A.

Baiikanvcxuit uncmumym npupoodonoavsosanus CO PAH, 2. Yaan-Y0s, Poccus

RECONSTRUCTION OF THE SELENG RIVER BASIN FLOW ON THE BASIS
OF THE DENDROCHRONOLOGICAL DATA
©Andreev S.G. (baikal.andreev@gmail.com), Garmaev E.Zh., Ayurzhanaev A.A.
Baikal Institute of Nature Management SB RAS, Ulan-Ude, Russia

Abstract: The article provides an analysis of the reconstructed dynamics of inter-changes in precipitation for the
Selenga midlands on the weather station of Ulan-Ude. For the first time we held a space-time reconstruction of the river
flow parameters (Q - flow rate) in the basin of the Selenga on the available gauging stations: river Selenga — crossing
Mostovoy, river Uda — town of Ulan-Ude, river Khilok — village Khalastuy, river Sukhara — village Tsolga and river
Dzhida — station Dzhida. As a result, we received 6 models of reconstruction of water flow - the Selenga River and its
main tributaries: the Uda River, the Khilok River and its right tributary the Sukhara River, left tributary of the Dzhida
and right tributary Chikoy. At made comparative analysis of historical chronicles and moisture regime on the basis of
the reconstruction of the water regime.

Key words: dendroclimatic analysis, the moisture regime, a reconstruction of the parameters of river flow.

[TpuponHbie MpoIecchl pa3BUBAIOTCS B MOCIEAHUE JECATHIICTHS Ha (OHE TII00aTbHOrO MOTEIICHHS B
CeBepHOM TMONMYHIAPUH, XapPaKTEPHU3YIOIIErOCs IOBBIIIEHUEM CPETHEr0JOBOM IMPHU3EMHON TeMIIepaTyphl
BO3/IyXa Ha Cylle, OCOOCHHO B 3aCYIUIMBBIX BHYTPHKOHTHHEHTAIBHBIX pErnoHax. Tak, MO JaHHBIM O
TEeMIIepaType CyIId W OKCaHOB, TTIO0ATbHASI CPEAHSS MPU3EMHAsT TEMIlepaTypa BO3/yXa 3a IMEpHOi ¢ KOHIA
XIX B. (1861 r. — HavaJI0 MHCTPYMEHTAILHBIX HaOMIOAEHUI) Bo3pocia Ha 0,6 + 0,2 rpagyca no Llenbcuro.
Nmeer MecTo riio0anbHBINA TPEH]T Ha TIOBBIIICHHE TEMIIEPATYPhI, TPUUEM YETKO BBIIEINSIOTCS JBa OCHOBHBIX
nepuoza noseieHus: 1910-1945 rr. u ¢ 1976 1. mo Hamm jqHU. Taroke oTMedeHo OoJiee OBICTPOE MOBBIIICHHE
rI100aNbHON TeMITepaTyphl IPU3EMHOTO BO3/IyXa HaJl cyliel (0COOCHHO 3aMETHO MOTEIJICHUE TPOSIBISIETCS B
apuIHBIX paiionax Mexay 40 u 70° ¢. 111.), 4eM HaJ| TOBEPXHOCTHIO OKeaHoB [1].

Kaxk npaBuiio, naHHbpIe pa3BUTHS KIMMaTa OCHOBAHBI HA OKOJIO CTOJIETHUX PAJaX MHCTPYMEHTAIbHBIX
n3MepeHuil moroA. HamexHo ke BBIIENUTH HANpaBi€HHbIE M3MEHEHHS B PEKHUME YBIAXHEHHS, MOXHO
TOJIBKO pacroniarasi JUIMTeNbHBIME psiiamu HaOironeHuid. CylIecTBEHHO YIUIMHUTD PSbI KIMMATHYECKUX
XapaKTePUCTUK MO3BOJISICT aHANM3 TOMUYHBIX Kojell JepeBbeB. OCOOCHHO HaJeKHBIE KOJIHMYECTBEHHBIC
PEKOHCTPYKIIMU KITUMATa MOMYYCHBI JIJIsl PAOHOB, TJIe TeMIIEpaTypa MM aTMOC(EpHBIE 0CAJAKH MOCTOSHHO
JTUMUTHPYIOT POCT JIEPEBHEB.

Hanee, npuBenem pe3yiabTaThl AIEHAPOKINMATHYECKOT0 aHaJIM3a MIPUPOCTA IEPEBHEB COCHBI B CTEITHOM
W JIeCOCTENHOW 30H 3alaifKallbsi U MCIIONB30BaHUS JPEBECHO-KONBIICBBIX XPOHOJOTHH JUISL BBISBICHUS
3aKOHOMEPHOCTEeH KojeOaHWi yBIaKHEHHs Kak (paktopa pas3BHTHS ONyCThIHMBaHHS B peruone. Ilo
MHOTOJICTHUM JaHHBIM METEOCTAaHIMH YJIaH-YIP I 3TOro paifoHa balikambckoil Asum oTMedaeTcs
YCTONYMBBIN TOJOKHUTENbHBIN TPEHJ 3UMHHUX TeMIepaTyp, HauuHas ¢ 20-X IT. TEKYIIEro CTONETHs, Mpu
OTCYTCTBHHU TaKOBOT'O B JIETHUX TEMIIepaTypax.

Jna comocTaBieHHs] € JACHIAPOXPOHOMOTMYECKHMMHM ITOKa3aTEeNsIMU HCIONb30BAaHbl KIMMAaTHYECKHE
JaHHBIC TI0 METEOCTAHIMHM YIaH-YI3 Kak Haubolee JJIHMTENbHBIE M OJHOpOAHBIe. Hawmmyumiasi cBsi3b
HaOII0IaeTCsl MEXIY U3MEHYMBOCTBIO MIPUPOCTA M OCAIKaMHU 32 TIEPUOJ] C OKTSAOPS MPEANIeCTBYIONIEro roja
[0 aBryCT TeKyllero, a He Temmneparypa. Ocalku 3TOro mepuojga B OCHOBHOM OIPENENAIOT COAep)KaHue
BJIardl B TIOYBE B MEPHOJ] CE30HA pocTta [2].

Pacumpennas ceth u3 33 IEHIPOKIMMATHYECKUX CTAHIIMM OXBaThiBaeT OacceiiH p. CeneHra 1o rpaHuiie
neca u crend. CTaHIIMU pacpeneNsaioTcs B TPaHMLIE Jieca M CTENH C BBIMAJeHHEM CYMMBI OCaJIKOB 3a T'OJl — OT
260 mo 350 mm, Toamamas B 30HBI ¢ HEAOCTATOYHRIM M HEYCTONYMBBIM YBIAXKHEHUEM, T/I€ OCAIKUA BBHICTYIAIOT
JTUMUTHPYIOIIUM (DaKTOPOM IIPUPOIHBIX TPOIECCax B PErHOHE.

Bricokne u 3HaYMMBIE CBSI3U MEXKIY M3MEHYMBOCTHIO MPHPOCTa JAEPEBHEB M OCATKAMHU IO3BOIMIH
MOJTyYUTh KOJMYECTBEHHYIO MOJENh PEKOHCTPYKIIMH OCAJKOB IO JEHJIPOXPOHOIOTMYECKUM I10Ka3aTelsIM
(puc.1). PexoHCTpyMpOBaHHBIA pPs COAEPKUT JIUTENbHbIE (BHYTPMBEKOBBIE M BEKOBbIE) M3MEHEHHS B
IUHAMHUKe ocaikoB. Hampumep, MO HWHCTPYMEHTAIbHBIM HU3MEPEHHUSM CYIIECTBEHHO YBEIMYUBAJIOCHh
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KOJINYECTBO 0caAKoB B mepuon ¢ 20-x no Havana 40-x rr., u ¢ 60-x g0 Havana 70-x rr. Takas ke KapTHHA
HaOI0aeTcs U B PeKOHCTPYHPOBAHHBIX PAJAX OCAAKOB.

450

400

450
350

|

L
Ji"l!‘lhi\ P“

400

| l ‘ ! ‘
350 | | N ,N
NN eV T

250

|
ll,.hl l
\ m ”,

300
l 250

200

200

1760 1780 1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000

Puc.1. Habnronaemble — BepxHsist KpuBast (M\CT. YiaH-Y13) M peKOHCTPYMPOBaHHbBIE OCAIKU 10 pernoHanbHoi JKX.
JXupusie kpuBbIie — S-netHee criaxuBanue. 1o crimaxennsM (5 ner) R = 0,80, R2 = 0,64, p<0.01

Jnst ucclenoBaHus pPEKAMA YBIKHEHHS TPEACTABISUIO WHTEPEC IMPOBECTH MPOCTPAHCTBEHHO-
BpPEMEHHYIO PEKOHCTPYKIIMIO MapaMeTpoB pedHoro croka (Q — pacxox Boawl) B Oacceline CeneHru 1o
MMEIOIUMCS THIpOMETpUdecKkuM moctaM: p. Cenenra — p3a. MoctoBoit, p. Yaa — 1. Ymau-Yma, p. Xuok —
3. Xamactyit, p. Cyxapa — c¢. llonra u p. Jbxuma — cr. JDkuma. MIHCTpyMEHTAIBHO H3MEPEHHBIC PSIbI
orpannymuBanuce 2000 r.

C 1noMOIIBI0 TOCTPOCHUS KOPPEISIMOHHBIX MATPHUIl OBUIM OTOOpaHBI 3HAYMMbIC O0OOIICHHBIC
XPOHOJIOTHH JIOKQJIM30BAHHBIX B PEUHBIX JONHMHAX. BIOCIEACTBUM, OHH T'€HEPAIHU30BBIBAIHNCH U
YYaCTBOBAJIM B TPOIECCE PEKOHCTPYKIINH.

Pexa Cenenra — rnaBHbIM nmpuTok o3. baiikan, ¢opmupytomuii moutn 50% MNOCTYIUIGHHS PEYHOTO
CTOKa B 03epo, qnmuHa 1024 xm ot ucroka p.Umdpa (Monronus) no aensThl (B npenenax PO amuna 409 xkm).
[Tnomans Oacceiina — 447 Thic. BomHBI peXMM XapaKTepu3yercs HU3KHM BECEHHUM IIOJIOBOJBEM,
JOKJICBBIME TTABOJIKAMH JIETOM M OCEHBIO M 3UMHEH MekeHblo. CpemHuid pacXoll BOJABI BOJIU3W TPaHUIIBI
Mownronuu u Poccun — 310 m3/c, p3a. MocroBoii — 917,57 mM%c. , B 127 kM oT ycrhsa — 935 m3/c. kM2
OcuoBusie mputoku: Jxkuna, Temaunk, Yukol, Y aa, Xuiok.

Peakmust npeBecHBIX pacTeHHWi Ha TEKyIIMe OCaJKd HauOoiee CUIIbHAs, OJHAKO, B PsJax CTOKa P.
CeneHrn yxXe TpOSBISIOTCS PErHOHAIBHBIE OCOOCHHOCTH (POPMHUPOBAHUS CTOKA IO TEPPUTOPHUHU, U
©KEerolHble KoJIeOaHUsl OCAJIKOB 3HAYMTENLHO CrIAXHBAlOTCS. TeM He MeHee, B TeHepalu3UpOBAHHOU
JPEBECHO-KOJILIICBOMH XPOHOJOTUW JTHU JUTUTEIBHbIE HW3MEHEHHS BOJHOTO pEKHMa TaKKe 3HAYAMO
MPUCYTCTBYIOT, TIOCKOJIBKY OHA IONy4eHa OOBEJAWHEHUEM JIOKAJBHBIX XPOHOJNOTHH, B KOXKJOH W3 KOTOPBIX
COZIEPXKUTCS OOUmMKA JUIi pPEruoHa KIMMATHYECKWH CHUTHAI - OCaJKU. Tak, KOpPEsIIUs MExIy
reHEepaTN3UPOBAHHON JIPEBECHO-KONBIIEBOW XPOHONIOTHEH M TIOKA3aTENIMHA THIPOIIOTHISCKOTO PEKUMa PE3KO
BO3pACTalOT MPHU COMOCTABJICHUH UTUTENbHBIX U3MeHeHud. [ ocaakoB koppemsuus yBennuuBaercs ¢ 0,60
10 0,85, nis croka - ¢ 0,47 no 0,81.

Mogenu peKOHCTPYKIMH 00BICHSIOT 70-75 % HM3MEHUMBOCTH OCAAKOB M cToka p. CeleHru mpu 5-
JIETHEM CriaxuBaHu® pspoB. Ho B jaHHOM ciydae HaMd ObUTM OTOOpaHbBI JIOKaJbHBIE XPOHOIOTHH
pacrpe/eneHHble T0 BceMy 0acceiiHy ¢ HAWIYYIIUMH CBSI3SIMH, TEM CaMbIM IIOJHSB MOTOAWYHYIO CBS3b
BHOBb TCHEPATM3UPOBAHHOW XPOHOJIOTHH ¢ pacxomoM Bomel 1m0 0,64. B mrore momydena 280-meTHsist
PEKOHCTPYKIUSI pacxoja BOABI, KOTOpas OTpa)kaeT OCHOBHBIC KOJEOAHHWS B THIPOJIOTHYECKOM pEKUME
Oacceiina. (puc.2 u Tab6mn.1). BuzyanbHblil X0/ KPpUBBIX HHCTPYMEHTAIBHBIX H3MEPEHUI C pacCUMTaHHBIMU
3HAYCHUSIMH M 3HAYMMON KOpPPEJSIHEH TO3BOJISIOT BBIICTHTH MAJOBOJHBIE H MHOTOBOJIHBIE TIEpHOABI. J{iist
BH3YaJlU3alMH JIONTONEPHOIHON U3MEHYMBOCTH MBI MOYKEM OpHEHTHPOBATHCS HA CTIIAKEHHbBIC 3HAYCHHSI.
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Puc. 2. PexoHcTpyKIimst pacxona Boapl pek O6acceitna p. Cenenra (m3\c). KpuBast cHHIM IIBETOM — HHCTPYMEHTAJIBHBIE H3MEPEHUS
Pacxo0B BOIIBI IO THPOMETPUIECKUM roctaM. KpuBast 4epHBIM IIBETOM — ITOrOANYHAsT PEKOHCTPYKIMsL. KprBasi KpacHBIM [IBETOM
— criuaxxeHHast, 5 set. [IpsiMast THHMS 3eIeHBIM [IBETOM — HOpMa Pacxojia BOJbI 110 32 HHCTPYMEHTAIBHBIN MIEPHOJL.

Ixuaa

Yukoin

B menom, u3 rpadukoB (puc. 2) BHIHO, UYTO CYIIECTBYET IIPOCTPAaHCTBEHHO-BPEMEHHAs
COTJIaCOBAaHHOCTh B TMHAMHUKE pacxoja Bojbl peku CelleHra U ee MPUTOKOB, 0OCOOGHHO 3TO HaOIIIOJaeTCs B
MaJOBOIHbIE U MHOTOBOJHBIE MepHOAbl. MIHTepecHO MpOCIeAuTh 3HAUYEHHUS KOPPESAIUH A OTIAETbHBIX
OacceliHOB MPUTOKOB. MakcuManbHoe 3HadYeHue B 0,66 MMeeT reHepaqn30BaHHast XPOHOIOTHs (TI0JTydeHHas
Ha OCHOBE 8-U JIOKJIBHBIX XPOHOJIOTHI) B OTBeHaromas 3a gonuHy p. [pkuma. JonunHa p. JDkuma sBusercs
00oco0ieHHO# TeppuTOopuei, rae GpopMupoBanue cToka (BogocOopa) HIET BHYTPH JOJHHBI OIPaXKICHHOH
BBICOKHMH XpeOTaMH, TEM CaMbIM OOBSICHSSI TECHYIO CBSI3b C IPOM3PACTAIONIMMH JICPEBbIMHU 3aBUCSIIIUMH B
CBOIO OYepelb OT MocTymaroneld Biaru u3 arMochepsl. Takas e TEeHJCHIUS MPOCIeKUBACTCS JJIST MaJIbIX
peK B Tpenenax CTEMHOH M JIECOCTEHOM 30H (anee Oyaer paccMorpeHa Ha mpumepe p. Cyxapa). st p.
Uukol CBsI3b C JAPEBECHBIMU Konbllamu MeHbmas — 0,47. Takoe 3Ha4Y€HHUE MOXKHO OOBSICHHTH TE€M, YTO Y
Yukost GopMUpOBaHHE CTOKA HJAET IOJ BIHSIHHEM THXOOKEAaHCKHUX BO3AYIIHBIX MAaCC MPUXOIAIIUX BO
BTOpPO IOJIOBMHE JIeTa C BOCTOKAa M 3aTParMBaIOLINX BEPXOBbSI BOAOCOOPA, TEM CaMbIM OCNAOISS CBS3b
JEHIPOXPOHOJIOTUYECKUX PSAAOB PACIIONOKEHHBIX B CpelHEll 1 HIKHEW YacTH JOIHUHBIL.

MoHO BUAETh, 4TO 20-¢ CTOJICTHE B CPaBHEHHM C MPEABIAYIIIMM ObLIO OOJiee 00eCIeueHO BOIHBIMH
pecypcamu. OOmmii TpeHn 3a 20-e CToJeTHE UMEET CIACAYIOUINIA XapaKTep: A0 CEPEAUHbI CTOJNICTHS BOTHOCTh
yYBEIMYMBaJIach, JOCTHTHYB MakcuMyma B cepeamne 1940-x rr., a 3aTeM Hadajia MEJICHHO IMOHIKATHCS.
CoBpeMeHHBIN TIEPHOJ] XapaKTepu3yeTcs YBETMUYEeHHEM BOAHOCTH.

[Ipeacrapisino HHTEpPEC COMOCTABUTH UCTOPUYECKHE XPOHUKH 00 aHOMAJIbHBIX SBJICHUSX B MPHPOJC C
MOJTy4YEeHHBIMU BPEMEHHBIMHU PSIIaMU 110 pacxojaM BoabI [4].

[pumepno ¢ 1700 o 1725 rr. HaGmoaaNCs OTHOCUTENFHO MHOTOBO/IHBIN Tiepuoa. Hanpuwmep: 1715 .
— «O4YeHb MOXKIIUBBII roJ B MOHTOIHIY, TPUXOANUTCS Ha MUKU PEKOHCTPYHUPOBAHHBIX PacXoi0B BOJbL. M3
JPYroro UCTOYHHMKA U3BECTHO, 4TO IleTpomasioBckas kpenocTs BrepBbie ynomuHaercs B 1713 r. Ona 6puta
panee moctpoeHa npu BrnajgeHnu Yukos B Cenenry. M3-3a perymspHbIX eXeroiHblXx HaBOTHEHM, B 1726 T.
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C.JI. Bnagucnapud-Pary3mHCKUi pacropsiidics MEePeHECTH MOCEICHNE Ha 2 BEPCTHI BBINIE MO TEUCHHUIO
Uukos. B 1727 r. W. . byxromem mnoctpomn IleTporaBioBCKyl0 KpeNmocTh Ha HOBOM Mecte [5].
[lerpomapioBckas KpenocTh B 0OJIbIIEH Mepe CIyXKHiIa HE BOCHHBIM 00BbEKTOM, a TOProBoi (pakTopue, rie
dbopMupoBaKCh KapaBaHbl Juis ToproBiu ¢ Kurtaem. HarepmeBmmich Oen OT HaBOTHEHHH, IEpPEeHOC
noceneHust ObUT MPOU3BEICH B KOHIIE MHOTOBOJIHOT'O TIEPHO/IA.

Tabumna 1.
HasBanue peku (rumpomerpudeckuii | JIeHIpOKINMaTHYECKIe Perpeccust
110CT) CTaHIMH (XPOHOJIOT'HH)
p. Cenenra (p3a. MocToBoit) 5,9,13, 14,15, 16 Qcp.rox. = 355,54*1 + 598,49
R =0,64
p. Yna (r. Ynan-Ym) 14, 18, 20, 21, 22, 23, 24 Qcp.rog.= 47,445*%1 + 17,404
R =0,65
p. Xwiok (3. Xanmacryii) 9,10, 11, 15,16, 17 Qcp.rog.= 56,743*1 + 44,045
R=0,59
p. Mxuna (c. Llonra) 1-8 Qcp.roxa. =38,668*] + 6,3273
R =0,66
p. Yuxoii (ct. xuma) 5,9,10 Q3za rem.nepuon = 92,092*1 + 178,61
R=047
IMpum.: Q — pacxon Bojpl, M3\c, I — HHIEKCHI IPHPOCTa IPEBECHO-KONBIIEBBIX XPOHOIOIHil B KOHKPETHBIH TOJI.
Wntepecen cnemyronmii mepuon Mexay 1726 m 1745 T1r. — 3TOT TEpUOA XapaKTepuszyeTcs

3HAUUTENBHBIM «IIPOBAjiOM» B YBIQKHEHWM pErMOHa M OTMEYAeTCs Ha HAIIUX PEeKOHCTPYKIUAX. B
HCTOPUYECKUX MCTOYHHKAX 3TH Tojia OTMEUEHBI Ul TeppuTOpun 3ananHoro 3abaiikanbs 1 MOHTOMUN Kak
3acylUTUBBIC H HEYpOXKaiHbIE («3acyxa BENHKash») Ha MPOTsDKEHUH AecsaTuiaeTnit. Cxoxuii nepro, Ho Oornee
KOPOTKUH 10 BpEMEHH TPOSBIICHHUS HAOII0AaJCS B COBpEMEHHBIN nepuo/] B KoHie 70-x — Havane 80 rr. XX
CTOJIETHS.

Crnenyrormuii iepuoa 1746- konery 50-x I'T. XapaKTEPU3yeTCs HABOIHCHHSIMHM, ¢ IIMKOM Ha OOJbIIOE
HaBopHeHue Ha p. Cenenre B 1751 .

C 1758 mo 1761 rr. 3apeructpupoBaHbl 3acyXxyu B MOHTOJIMH, OTMEYaeMbI€ Ha HAIIMX KPUBBIX.

1778-1810 rr. mepuos 3acyx B MOHTOTHH.

Crnenyromuil epuoj XapakTepU3yeTcsl 3aperucTpUPOBaHHBIMUA HaBOIHEHUsAMH. [Iuk mpuxoauTcs Ha
1830 r. — «bonbiroe HaBoaHeHue Ha p. Cenenre. B CeneHrnacke cMbUTO OONBIIYIO YacTh MPaBOOEPEKHBIX
cTpoenuii. B pesynpraTe atoro B 1841 r. ropoa NpuILIOCh IEPEHECTH Ha JIEBBINA Oeper».

B 1860 r. — nerHsist 3acyxa Ha Tepputopur LleHTpansHoit Monronuu. 1862 r. B 3a0aiikaibe OTMEUCHA
3acyxa - «KHeBbIHOCHMAS yKapa, CTpalllHasl 3acyXa, TaK YTo YpoXkau TUIOXH, TpaBbl Majio». [IpuMedarensHo, 4To
B 3TOT TOA Ha 03. ['ycHHOEe Mcue3nu OCTpoBa, T.€. MPOU3OILIO HATIONHEHHE 03€pa, 3TOT MPOTHBOIOIOKHBIH
(haxT HAyIHBIM MHPOM OOBSICHSECTCSI aKTHBU3AIMEH TEKTOHUYECKHUX MPOILIECCOB B baliKanbCKOM pETHOHE B 3TOT
MEpUo, a HE C PSKUMOM YyBIaKHEeHHs (0Opa3oBanue 3anmmBa [IpoBan u T.1.). B 1866 1. — BecHoii-neTom
MPOILIO «OOJIBIIOEC HABOAHEHHE Ha TeppUTOpuH bBypsituu». B 1869 r. — «HEOObIYHOE HABOJHCHHE B
Upkytckoii rydepuun u 3anagHoMm 3abaiikanbe, ypoBeHb balikana mogHsUICs MOYTH Ha CaKeHb OTHOCHUTENBHO
00BI4HOrO. .. OoMbioe HaBogHeHUe Ha p. CeneHre ypoBeHb B BepxueyauHcke (. Yian-Ya3) nogHuManics Ha
1,81 cakenu, ObLjIa 3aTOIUICHA YaCTh TOPOJa U MHOTHE CEJICHBSI.

Konenn XIX B. B menoM Mo HCTOPUYECKHM XPOHHKAM XapaKTepH3yeTCs 3aCyLUIUBBIM IEPHOAOM.
Hagano XX B. XxapakTtepu3yercs pe3KMM YyBEIWYEHHEM 3HAU€HHIl pacxoja BOABI, YTO COTJIacyercs ¢
WHCTPYMEHTaJIbHBIMH U3MEPEHHSIMHU 3a BBITIaJIEHUEM OCAIKOB U MCTOPUYECKUMHU XPOHUKaMH.

[IpuBeneHHble UCTOPUYECKHE XPOHUKH HE TMPETEHAySd Ha HMHCTPYMEHTaJbHYIO OCTOBEPHOCTH,
SIBIISIIOTCS. KOCBEHHON HILTIOCTpallne, parMeHTapHON Bepr(HKalreld MoTydeHHBIX BPEMEHHBIX PSJIOB 11O
PEKOHCTPYKIIMU OCAJKOB M pacxoJioB Bonbl B Oacceiine p.Cenenra. Yike MpU3HaHHBIM (DAKTOM JUIsi peruoHa
SIBJIACTCSI CBSA3b YBEMYEHHSA YaCTOThl HABOJHEHWM C IMEPHOJaMHU TOBBIIIEHHON YBIa)KHEHHOCTH KIMMATa.
CoOcTBeHHBIC BapuallMM YacCTOThI COOOINEHUH O HABOMHEHHMSIX IO BpeMeHu umeroT 10-15-neTHuro
IUKJINYHOCTD, HAJIOKEHHYIO B CBOIO ouepenb Ha 45-50 —JIeTHHUMA UK.

PabGora BbeImONHEHA mpu momuepkke mnpoekra PDODU Ne 13-05-00922 «HayuHble OCHOBBI
THAPOIKOJIOTHYECKON 0€30IacHOCTH pek OacceitHa 03. balikai B yCIOBHSIX U3MEHEHHS KIMMaTay.
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BJIMSAHUE UBMEHEHU S KJIIMMATA HA MAJIBIE O3EPA
B IOI'O-BOCTOYHbIX PETUOHAX MOHI'OJIMA (HA TIPUMEPE O.'AHT'A)
©Apuyncanaa bat-Dpmna (sanaa@inbox.ru), Antancyx Ouup
Momneonvckuii cocyoapemesennulil yhusepcumem, 2. Yaan-bamop, Mowneonus

IMPACT OF CLIMATE CHANGE ON THE SMALL LAKES
IN THE SOUTH-EASTERN REGIONS OF MONGOLIA (THE CASE OF LAKE GANG)
©Ariunsanaa Bat-Erdene (sanaa@inbox.ru), Altansukh Ochir
National University of Mongolia, Ulaanbaatar, Mongolia

Abstract: In the recent years, climate warming has been occurring in the eastern part of Mongolia. The result of that
has been drying up of small lakes. We conducted studies to clarify the reasons for drying of small lakes using the
example of lake Ganga, the weather data for 40-49 years, and LandSat satellite images for 14 years.

Beenenue

B mocjIeaAHuE r1oAbl B pPE3YyJIbTaTC H3MCHUA KIIMMaTa HWHTCHCHUBHO IIPOHMCXOAUT IIOTCILJICHUE B
BOCTOYHBIX paiioHax Mouromuu. Ilo MHoOrojmerHuM maHHBIM 3a mociueauue 70 JeT cpeaHerogoBas
TeMIepaTypa Bo3lyXa yBenuumBanack Ha 2,03°C. B 1991-2009 romax Temmeparypa yBEIHUHBANACH CO
ckopocteio 0,05°C/ron. (Capanrysia, [omGonyyss u apyrue, 2010).

Ha tepputopun aiimaka Cyxa-batopa pacnonoxeno 6,1% ot Bcero xommdecTBa o3ep MOHTroIUU.
O61ee KomuecTBO Maibix o3ep Cyxa-baropa 185. O6mas mromans 151,4 km”. Bee 03epa HAXOAATCS HIDKE
CpenHell BBICOTHI TEPPUTOPUHM CTPaHBL. BONBIIMHCTBO 03€p PACIONOKEHO B CHHKIMHAIGHON JIOJMHE H
SABJIAIOTCA 0O3€paMH C JOXICBbBIM ITHTAaHUCM. B 3aCYIUIMBBIC TOABI OHU IMEPECBIXAIOT M CTAaHOBATCA
comoruakamu (L{ppancomuom, 2000).

Ozepo 'anra Haxoautcs Ha ceBepe Momuor 3ic, Ha Beicore 1294 M, Ha Tepputopuu [laperanra
comona Cyx»-Baropa. ITnomaznp osepa 2,2 kv’, mmHa 2,1 kM, mupuna 1,6 kM, cpenmss rayGuHa 1,5 M,
jumHa GeperoBoil muHUK 6,2 KM, 06beM Boabl 0,0072 km’. HeckoIbKo POJHHUKOB BIAIAlOT B 03€pO. DTO
Takue poaHUKH Kak basuaOynar, Opruxein Oynar. Temneparypa Boabl B utosie U aBrycre pocruraer 20°C.
MunepanbHOCTh BOABI 2,58 T/1, 1m0 coctaBy 3TO KapOoHaTHas Bona. B mocnennme roael o. [Manra
CTPEMUTENFHO BBICHIXAET, YMEHBIIAETCS IUIONIAh 3epKana U 00beM BOJbI. MecTHOe HacelleHHe U Y4eHbIC
CHHUTAIOT, YTO HpH‘IHHOﬁ BBICBIXaHUA ABJIICTCSI U3MCHCHUE KJIMMAaTa U HaJIBUTArOIIUECA IIECKU.

Puc. 1. 'eorpaduueckoe nonoxkenue o. 'anra
Hcemounuk: Tonoepaghuueckas kapma, M1:100000
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[lo MHOrOJIETHHM JaHHBIM METEOPOJIOTHUYECKOr0 TOCTa basHmPNrap cpenHerofoBas TeMIeparypa
obuta 1.9°C. B 2007 1. Ob110 caMoe BBICOKOE 3HaueHHe Temrepatypsl miroc 4.8°C, caMoe HU3KOE MUHYC
14°C (1969 r.). CpenHemHOrojeTHEE KOJIUYECTBO OCAAKOB 183 MM, MakCHMalbHOE KOJIWYECTBO OCAIKOB
BbIaIo B 1998 1. - 375 MM, MUHMMaIbHOE KOJM4yecTBO ObLI0 B 2005 1. - 89,2 MM. Tak Kak yBeIU4HMBAETCS
TEIUIOBOM pecypc BO3/AyXa YBEIMYMBACTCS M KOJUYECTBO kapkux aHed. Hanpumep, B 1961-1990 rr. 6b110 B
cpenueM 19 mueit ¢ Temnepatypoii Beimre 30.0°C, a B 1991-2007 rr. B cpenaem 24 aas. B BocTogHOM paiione
KOJINYECTBO CYMMAapHBIX OCaJKoOB yMmeHblmmiioch Ha 12,7 mm B 1940-2007 r1r. (I'.Capantysa,
[1.'omGonyya3B u apyrue., 2010).

Ilo pesynmbraTaM wucciemoBaHMs O TPOTHO3WPOBAHMHM HW3MEHEHHS KIMMara BOCTOYHOI'O PEruoHa
MoHnronun, koTopoe npoBommiiock yuenbiMu [.Capanrtysa, [1.Tom6onyymas, JI.Hanarmopxx B 2010 r., B
OyyleM MoTeruieHue KiuMara OyeT MPOUCXOANUTh OoJiee MHTEHCHBHO B JIETHHUE MECSIIbI, YeM B 3UMHUE, a
KOJTMYECTBO OCJIKOB OyJIeT YMEHBIIATHCS B 3UMHIE MECSIIBI IO CPABHEHUIO CO CPETHIUM KOJIMIECTBOM.
Pe3yabTar ucciaenoBanus

B 2012-2013 rr. Mbl IpOBOAMIN WCCIIEAOBAHUSA U1 YTOYHEHHS MPUYHUHBI BhIChIXaHus o. ['anra. Ha
clleyomuXx rpadukax MpeACTaBICHbl BPEMEHHBIE HM3MEHEHHUS 10 YeTBIPEM IOKa3aTessiM, JaHHBIE I10
KOTOPBIM MBI TIOJYYHJIA U3 THAPOMETEOPOIOrMYECKOTO HHCTHTYTA.

II3MeHeHHe Cp eJHEr 0,108 0f1 TeMIIep ATYPbI IT3neHeHIHE TeMITep aTyPhIMOBbI
B pafioHe 0. 'aHra B pafioHe 0. 'aHra
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Puc. 1. VI3meHeHue cpeaHerooBoi TeMnepaTypbl HM3MEHEHUE TEMIIEpaTyphbl II0UBHI B paiioHe o. ['anra

Pe3synbratThel nccnenoBaHUs MOKAa3bIBAIOT, YTO 3a IOCJIETHHE TOABI TeMIlepaTypa BO3[Ayxa B paiioHe
Jappranra coMoHa MpeBBIIaeT MHOTOJIETHIO Temneparypy. B 1961-2011 rr. cpennerogosas Temmnepartypa
obuta 0,1°C, camblii XooaHbli 061 1969 1. - Munyc 1,9, a 8 2007 1. ObUIO TUTFOC 2,5, YTO SABJISETCS CaMbIM
TerutbiM TosioM. [1o BpemeHHBIM auana3zoHam B 1966-1988 rr. Temneparypa Obuia HIDKE CpeTHET0 3HAUCHUS,
a B TOCJEIHHUE TOJbl WHTCHCHUBHO MPOUCXOMUT MOTEIUIeHHe. Tak Kak TeMIlepaTypa MOBEPXHOCTH MOYBBI
UMEET TPSMYI0 3aBHCUMOCTH OT TEMIIepaTypbl BO3lyxa B paiioHe o. ['aHra, WHTCHCHBHO MPOUCXOIUT
MPOIeCC TIOBBIIICHHUS CPEJHEr0JJOBOM TeMIepaTypbl TOBEPXHOCTH TMOYBH. B  Xome wuccienoBaHus
CpeIHero1oBas TeMiieparypa nosepxHoct nodssl Obuia 0,8°C. TTocne 2006 T. MHTEHCHUBHO YBEIUYHBAJIACH.
MunumansHoe 3HadeHue o0bu1o munayc 1,5°C B 2002 1., a MakcuManbHOe qocTurdio mwiroc 4,7°C 8 2009 r.

II3MeHeHHe BTaAHO CTHBO 3AVEA
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Puc. 2. 3smeneHnne roqoBoii CcyMMapHOi 0Caiki 1 BJIAKHOCTH BO3/yXa B palioHe o. 'anra

Ha pucynke BumHO, uTOo B paiione o. ['anra ¢ 1965 1. KOMM4ecTBO CyMMapHBIX T'OAOBBIX OCAIKOB
HEMHOro yBenuuuBaeTcs. 110 MHOTOJIETHUM JaHHBIM CPEIHEr0J0BOE KOJIMYECTBO OCaAKOB paBHO 187,0 MM,
MHUHHMAJIBHOE KOJTMYECTBO OCaAKOB BhIMaio B 1985 romy - 25,7 mMm. A B 1994 1. Bemano 404,1 MM ocankos.

Jo 2009 r. B comone J[lappranra pa0oTajg METCOPOJIOTMYECKHH IIOCT, Ha KOTOPOM HEKOTOpPbIC
MOKa3aTelId He MOIJIU ObITh n3MepeHbl. [Tocie 2009 r. cTamu u3MepsATh BIaXKHOCTh BO3AyXa, CKOPOCTh BETpa
W BEIIMYMHY aTMOC(HEpPHOro JaBieHus. [1o 3TUM JaHHBIM BIIa)KHOCTh BO3/IyXa YBEIHYHBAETCS, YTO CBSI3AHHO
C YBEITUYEHHEM TEMIIEpaTyphl BO3yXa U CyMMapHOro ucrnapenus. CpenHsisl BIaXHOCTh BO3yXa paBHa 54,2.
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Puc. 3. Koppemnsuus Mex/Iy TeMIepaTypoif Bo3ayxa i KOIHIecTBaM 0CaoK

Ha rpaduke nmokazana Koppessius MeXIy TEMIIEpaTypol BO3yXa U KOJTMYECTBOM OCAJIKOB B TEUCHUE
4-9 MecsitieB Kaxkaoro roja. M3 rpaduka MOXKHO celaTh BEIBOJ, YTO C YBEIHUECHHEM TeMIIEpaTyphbl BO3yXa
HE YBEIUYMBACTCS KOJIMYECTBO OCJIKA. JTO CTAJIO MPUYUHON BBICBIXaHUS MAIIBIX 03€pP, POJHHUKOB, 3aCYXH B

JIaHHOW pernoHe.

V3MeHeHue 1omau 3C€pKajIa o.I'anra

Tabmuna 1.

Ne Jara IInomane 3epkana, ra M3menenue , % Hcrounuk uadopmanmu
1 - 220,0 100 Katanor ozepa Monronun
2 1968 207,0 -6,0 Tonorpaguyeckas kapra /1:100 000/
3 1987 169,2 -23,1 Kocmuueckue cHUMKH™
4 1993 2259 +2,7 Kocmuueckue cHUMKH™®
5 1999 221,7 +0,7 Kocmuueckue cHUMKH™
6 2000 223,1 +1,4 Kocmuueckue cHUMKH™®
7 2001 2242 +1,9 Kocmuueckue cHUMKH™®
8 2002 2235 +1,6 Kocmuueckue cHUMKH™
9 2003 221,6 +0,7 Kocmuueckue cHUMKH™
10 2006 192,3 -12,6 Kocmuueckue cHUMKH™®
11 2007 171,2 -22,2 Kocmuueckue cHUMKH™®
12 2009 160,7 -27,0 Kocmuueckue cHUMKH™
13 2010 153,2 -30,4 Kocmuueckue cHUMKH™
14 2011 105,8 -51,1 Kocmuueckue cHUMKH™®
15 2012 162,9 -26,0 Kocmuueckue cHUMKH **

*LandSat **Google Earth

JIJis1 BOMHOTO peXXMMa U BOJTHOTO 3araca OTKPBITOrO BOJHOTO 00BEKTa, TAaKUX Kak 0. ['aHra, BayKHBIMH
MOKa3aTeNMsIMHU SBJSIIOTCS MCIapeHue W cyMmMmapHoe ucmapenue. M 3a mocnegnme 49 ner cymmapHoe
rcnapeHue yBenuuminoch Ha 110,2 MM, a cymMMapHbIe ocagku yMeHbImiauch Ha 33,9 mm. B 1960-1969 rr. no
JECSITHJICTHUM JaHHBIM IecuaHas Oyps HaOmoganack B cpenneM 10,8 mens B rog, a B 2000-2007 rr. cTao
32,7 nenb B roa. (OroyHbaatap, Jasaa u apyrue. 2011).

Hcnonksys Tonorpaduueckyto kapty Monronuu ¢ macmrabam 1:100000 mbl onpenenuinu, 4yto B 1968
r. IUIomaas 3epkaia o. [anra Obuta 207 ra. B HEKOTOphIX HCTOYHMKAX, Takux Kak “Kartamor o3ep
Monronmuu” HamucaHoO, YTO IUIOMAas O. I'anra paBHa Ha 220 ra. J[ns BBIABICHUS BPEMEHHOTO W3MCHCHHS
TUTOIIAI 03€pa MBI KCIONB30BAIM KOCMHUYECKHE CHUMKH 3a 14 JIeT, ompenenyii MOKPOB, pacdUTaIH
METOJ/IOM JMCTAaHIIMOHHOTO 30HJMPOBAHUS IJIOIA b, IOKPHITYIO BOIOM.
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W3 pucyHKOB MOXKHO YBUAETh CHIIBHOE M3MEHEHHE B IIIOMIAIU 3epKaia o. ['anra. B 1993 r. miomans
JIOCTHTajIa MaKCUMaJIbHOro 3HadeHus 225,9 ra, a B 2011 r. MunumansHoe 3HaYeHue ob110 105,8 ra.

B 1993-2003 rr. miomaape o3epa ocTaBalach CpPaBHUTENBbHO mocTOsHHOW, HO B 2003-2011 rT.
CTPEMHUTENBHO yMeHbIanach. Mcmonp3ys 3HaueHus riomanu 220 ra, mpeAcTaBICHHOE B KaTajore 03ep
MoHroiauu B KauecTBe (POHOBOIrO 3HAYCHHUsS, MbI ITOKAa3aJId U3MEHEHHUs IUIOIIAau Ha Tabiuie 1. Haunnas c
2006 r., Tomanms o3epa ymeHbimaercs uw B 2011 1. mocturaer MUHHUMAIBHOTO 3HadeHws. I[Lmomans
MeHbInmiIack Ha 51,1% u crana 105,8 ra. A B 2012 r. yBenuuunack Ha 25,1% u nocruria 26,0% ¢oHoBoro
3Ha4yeHus. Ha pucyHKax mokazaHbl M3MEHEHHS IUIOMAAX 3epKana o3epa. VICTOUHMKaMu Uil TIOCTPOCHHS
PHUCYHKOB SIBJISIFOTCS ToTorpaduueckas kapra, KocMudeckne cHuMkn LandSat.

Tabnuma 2.
Koppensauus Ilupcona mexxay miomans o3epa, CyMMapHOH 0callkoil rofia U cpeIHErofloBOM TeMieparypoi
Koppeasinus
[Inomans 3epkana | CymmapHas ocajka Cpennerononas
TeMIeparypa
Koppenmsuusllupcona 1 .074 .168
[Tnomane 3epkana 3H4.(2-cTOpoH) .810 .584
N 13 13 13
Koppemsuusllupcona .074 1 .059
CymMapHast ocajxa 3H4.(2-cTOpOoH) .810 .847
N 13 13 13
Koppemsuusallupcona .168 .059 1
CpenHeronoas TeMueparypa 3H4.(2-cTOpoH) .584 .847
N 13 13 13

Jnst ompeneneHuss 3aBUCHMOCTH MEKJY HM3MECHEHHEM IUIOIIAAM 3epKana o3epa, H3MECHEHHEM
KOJINYECTBA OCAJIKOB U TeMIIEpaTyphl BO3yXa, MBI HCIIOIB30BaJIl CTaTHYECKYIO mporpammy SPSS.

B Ta6:. 2 nmokazaHo, 4TO MEX1y IUIOIMIAABI0 3epKaia 03epa U KOIMYECTBOM OCAJIKOB HMEETCsI BRICOKOE
KOpPEISIIIMOHHOE OTHOLICHUE, a MEX/IY IIJIOIMAABI0 3epKayia U CPEIHErOBOW TEMIIEpaTypoil HMeeTcsi cpeiHee
KOpPEISIIIMOHHOE OTHOIICHUE. JTO CBUAETEILCTBYET, YTO TUIOIIAAb 03epa UMEET MPSIMYI0 3aBUCUMOCTH OT
KOJTMYECTBa OCAJIKOB.

BriBoa

B pesynbrare mccieqoBaHUS MBI CHENANHM BBIBOJ YTO OCHOBHBIM (DaKTOPOM YMEHBIICHHUS YPOBHS
BOABI O. I"'anra sBngercs M3MeHeHHe KiauMaTta. 11o MHOromeTrHbIM JaHHbIM MereoponornquKofz'I CTaHIIUN
coMoHa [lappranra MOXXHO celaTh BBIBOJ, 4TO 3a mocieanue 40 JIeT IpouCcXoIuT MOoTelieHne KInMaTta B
paiione o. 'anra. DTo moTBepkgaeTcss TMOKa3aTeNsIMH BPEMEHHOTO W3MEHEHHWsl TEMIIepaTypbl BO3/yXa,
TEeMITepaTyphl MOBEPXHOCTH TOYBBI U BIQXKHOCTH BO3MyXxa. Ho KOMMUECTBO 0CaJIKOB HE YBEITHMUUBACTCS, ITO
CTaJIO IPUYMHOM MPOSBICHUS 3aCYXH, YBETHUCHUS UCTIAPEHUS C TIOBEPXHOCTH BOJJHOTO OObEKTA.

B 1993-2003 rr. mnomaxape o. [anra Obiia cpaBHUTENBHO mocTossHHA. B 2003-2011 TT. CTpeMUTENBHO
yMeHblIanack. B karanore o3ep MoHTomu oTMeueHo, 4To IIoaas o3epa papaa 220 ra. Eciau ncnonb3oBaTh
3TO 3Ha4YeHHE Kak (OHOBBIN Mmokaszarens, To B 2011 1. mmomanp 3epkana o. ['anra cokpatunack Ha 51,1% u
ctana papHa 105,8 ra. A 8 2012 r., Gnaromapsi oOMIBHOMY KOJIMYECTBY OCAIKOB, YBeIU4MiIach Ha 25,1%, crana
paBHa 162,9 ra.
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BOJIOPA3JIEJBHBIE TOYKH 3ABANKAJIbSI U MOHTOJIMA
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WATERSHED POINTS OF TRANSBAIKALIA AND MONGOLIA
©Atutova N.A. (atut_53@mail.ru), Filenko R.A. (filrom@yandex.ru), Narmandakh Ch. (mandakh geo@mail.ru)
! Transbaikalian department of the Russian geographical society, Ulan-Ude, Russia
? Institute of Natural Resources, Ecology and Criology SB RAS, Chita, Russia
? Geological institute SB RAS, Ulan-Ude, Russia

Abstract: For the first time the idea about watershed points — places of juncture of three big river drainage arcas was
stated 35 years by transbaikal teacher Timur Zhalsarain. The authors of this article carry out the analysis of similar
points located on on the Great Divide. These points are Triple Divide Peak on the border of the USA and Canada,
Amur-Lena-Yenisei joint (Pallas’s mountain) in Siberia, Tsogtchandamani’s mountain in Mongolia.

Key words: river basin, drainage area, watershed points, triple divide points, drainage divide, Timur Zhalsarayn, the
Great Divide.

Kak wm3BectHo, Ha mianere 3emus cymectByeT MupoBoi (I'maBHBIN) Bomopaszeln, SBISIONTHICS
rpaHMIIeil MEX]y YacTsSAMH CYIIH, KOTOpbIe COOMpAtoT BoAy Aiisi Atnantudeckoro u CeBepHoro JlemoBuroro
OK€aHOB, a ¢ apyroil — it Tuxoro u Muauiickoro. Benukuil winu MupoBoi Bojopasziesl 3eMHOIo 1apa
npoxoqut no FOxxHo#t u CeepHoii AMepuke, A3um u Adpuke: oH TsSHETCS OT Mbica ['opH Mo AHIawm,
CxanucteiM TOpaMm 10 bepunrosa mponuBa, o BOCTOYHOMY HAaropeio A3WHM, NEpecekaeT ero B HIMPOTHOM
HaTpaBJICHNUH, a 3aTeM MPOJIOJDKACTCS BIOJIb BOCTOYHON OKpanHbl AQPUKH K €€ FO)KHOH OKOHEYHOCTH.

B Bocrounom 3abaiikaibe yacTh MUPOBOrO BoJoOpasieia MPOXOoAuT o S0moHoBoMy xpeOry. Ha
rpebHe 3Toro Xpedra K ceBepo-3anaay oT UHThl HAXOANUTCS YHHKAIbHASI B THAPOrpa@UUIECKOM IJIaHE TOYKA,
r7ie CTBIKYIOTCs OacceliHbl TpEX KpymHBIX pek Aswmm (Jlena, Enmceit u Amyp), BXxomsdmux B 4uciao 12
BeIMUalIMX Ha TuiaHere. B atom Mecre B S1010HOBBIN xpeder ynupaercs JleHo-Exucelickuii Bogopasmen
BTOPOTO Mopsiaka, oopasyst Amypo-Jleno-Enucetickuii ctoik (pucyHok) [2, 5, 8-10].

BriepBbic Ha YHUKAIBHOCTh B MaclITa0ax IJIaHETHl JAHHOW TOYKM yKasad 3a0aiKalbCKHH YYHUTENh
reorpadun Tumyp Vxunosud XKaincapaiia B 1977 1. B crathe «Touka Bennkoro Bogopas/ena oH Hammical,
4TO B CHIIY peiibed)a MECTHOCTH aTMOC(EepHBIE OCaIKH, BBIMAAIOIIIE B ITOM MECTE, MOMaaroT Yepe3 Butum
B Jleny, uepe3 Xunok B baiikano-Enunceiickyro cucremy u uepe3 Mnrony B Oacceitn AMypa. B 3akmodeHnn
CTaThU cJeJall BBIBOJI, YTO BOJOPa3/eNbHas ToUKa 3a0aiikalbs SBISIETCS OJJHOM M3 3aMeYaTelbHBIX TOYEK Ha
manere [4].

UuTHHCKMMU Y4YEHBIMH ObLila OpraHu30BaHa SKCICAMIMS Ha SIOJIOHOBBIM XpeOeT, B pe3ysibTaTe
KOTOpOii, 0003HaYeHHas Ha kapTe Tumypom JKancapaiiHoMm Touka Oblia peanbHO onpezaeneHa B 1982 r. Tem
cCaMbIM TeOpeTHUecKoe OTKphiTHe JKaycapaiiHa ObUIO TOATBEPXKICHO. DTOW TOYKOW CTaja BBICOTA C
orMeTKkoi 1236 M, KoTOpast mony4dnia HazBanue BonopasnensHas ropa Ha S10moHOBOM XpeOTe. OCHOBHBIM
WHHIIUATOPOM M YYACTHHKOM TMEpBOH M TOCICAYIOIIUX JKCHEMUIUK ObUT mpenojaBaTens YWUTHHCKOTO
nenarormyeckoro uHCTUTYTa FOpuit Tumodeesny Pynenko [7]. B 2012 . oTa BepumHa yxe OQHUIMAIBEHO
YTBEpKJeHa paBuTeinbcTBOM P® noa HazBanueM «I opa ITamtacay.

3abaiikanbckuii cThik OacceiinoB T.V. XaycapailH OTHOCHII K YHCIY CaMbIX Ba)KHBIX THJIIPOY3JIOB,
KOTOPBIX OH HacuuThIBal mopsiaka 30, oco0o Beiaeiss 4 Hanbosee 3HAUUMBIX BOJIOPa3EbHBIX TOYKH, TaK
KaK BCE€ OHM €TUHCTBEHHBI B CBOEM poje [4].

Tak, HanprMep, BTOPYIO BOJIOPa3JeNbHYIO TOUKY OH Ha3BaJl TOUKOW TPEX OKEaHOB, yKa3aB, YTO 3TO
Mecto HaxomuTcs: B CeBepHoit AMepuke outu Ha camoit rpanurie CLIIA u Kananper Ha rpedHe CkamucThix
TOp M SBISIETCS CTHIKOM pedHbIX cucreM Muccucunu, Komym6un m Henbcona. IIpumedarenbHOCTh €€
COCTOUT B TOM, YTO OHA HAXOAWTCA MEXKIY TpeMs okeaHaMu — Tuxum, AtnantrdeckuM U CeBepHBIM
JlenoutbiM. Ilo jaHHBIM, NpuUBENEHHBIM B VIHTEpHETE, 3TO MECTO CONPSKEHUA PEYHBIX CHUCTEM
Muccucumu, Komym6un u Henmbcona neilicTBuTenbHO B AMepuke ecth u HasbiBaercs: Triple Divide Peak
(ITuk Tpoitroro Bomopasnena). Jta Touka cThIka OacceHOB pacIoNoKeHa, Kak U ykasbiBal JKancapaiiH, Ha
rpanune CIIA u Kananst B Hantmonansaom napke «I neiiep» mrata MonTana. B atom mecte k Benmukomy
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BOJIOpa3eny MOJXOIUT BOJOpa3leNl BTOPOro mopsiika JlaBpeHTHiiCKas BO3BBINICHHOCTb, pa3/IeNsroniast
Oacceiinbl ['yn3onoBa 3anupa — CepepHoro JIemOBUTOr0 OKeaHOB OT OacceitHa ATIaHTHYECKOTO.

YCNOBHLIE OBEO3HAYHNA

e @ BoaopaznenkHele NMMHNK. &) pazrpaHiHBaloLan OacceliHsl CeBepHraro
0 [leaosuToro M THXOre OKeaHos, 0) pasraHnuMBaIoWEn Bacceitsl PHTOKOE NeHsl 1
B Enuced; B) Melmy pyHbami Anypcroro Bacceidna

Puc. 1. CreixoBka OaccelinoB pek Jlena, Enviceii 1 Amyp Ha I'ope [lamtaca

[Ipu comocTaBnennn reorpaduiecknx koopauHat BepmrH — ['opel [Tammaca (N 52°, E 113.5°) u [uxka
Tpoitaoro Bomopazmena (N 48.5°, W 113.5°) obHapyxuBaeTcsi, 9TO 3TH JABE TOYKU, HAXOSIIINECS HA Pa3HBIX
KOHTUHEHTaX, IMPAaKTUYeCKH CHMMETPUYHBI OTHOCHUTENbHO 3eMHOM ocu. Eciam, HaumHas C TOUYKU
3a0alikaIbCKOTO CThIKA Yepe3 3eMHYIO cepy MBICICHHO MPOBECTH MPSIMYIO MEPIISHIUKYIISIPHO K 3eMHOM OCH,
TO JPYTrod KOHEL NpsMOW BBIMJIET HA aMEPUKAHCKOM KOHTUHEHTE B TOM MecTe, rae HaxoauTcs [Tuk Tpolinoro
BOZIOpa3ena.

®DaxkT CXO0JCTBa CTpOCHU A3HATCKOTO MaTepuka co ctpoeHrneM CeBepHON AMEpPHKH OBLI 3aMEUCH eIié
B KoHIle XIX B. BENUKUM pycCKUM reorpadom u myreniectBeHHHKOM KporoTkuabsiM. OcHOBHBIE XpeOThl A3Uu
TOYHO TaKKe TAHYTCA C FOr0-3aIa/ia Ha CeBepO-BOCTOK, Kak CKaJIMCThIE TOPHI U HAarophsi CeBepHON AMEpPUKH —
C ceBepo-3amajia K I0ro-BocToky, — nucas Kponorkus. Brociencteuu, KporoTkun Bo BpeMsi cBoel TTOE3IKU
o AMepuke yOeHuiICs, YTO COCTABICHHASI UM KapTa MOKa3bIBAET «IIOPA3UTEIILHYIO aHAJIOTHIO B CTPYKTYpE U
TEOJIOTMYEeCKOM POCTE 000MX MATEPHKOB CEBEPHOIo Toyrmapus» [1].

[TpumeyaTensHOCTS elle ABYX TOYEK 3aKIF0YaeTCsl B TOM, YTO Ha OJHOW M3 HUX CTBHIKYIOTCSI 0acCelHBI
TpexX BHYTPHUKOHTHHEHTaJIbHbIX Mopel (bantuku, Kacrms u Yepmnoro), a apyras mo BbIpakenuo T.Y.
XKancapaiina saBnsercs Beicovaiiiel Ha Hamel ranere. Haxoqurces ona Ha rpebHe I mmanaiickux rop, Mexmy
peunbiMu cuctemamu ['anra, Muma u bpaxmamytpsr [4, 12].

MupoBoii BoZiOpa3iell MPOXOIUT TaKKe U MO TeppUTOpUN MoHTOoNIHHK 10 XpeOTaM X HTIH, XaHrai,
Tanny-Oma, Caiimiorem [11]. CoryiacHO MCCIIEIOBaHUSIM MOHTOJIBCKHX THIPOJIOTOB, B 64-X KM OT YIaH-
Baropa Ha xpebTe X3HTAH HaxomuTcs ropa llorryanmaManu — Todyka conpsbkeHus OacceiiHoB CeBepHOro
JlenoBuToro okeana (BepxoBbs Enuces u Cenenru ¢ nputokamu), Tuxoro okeana (pexu Kepynen, Xanxun-
roin, OHOH W ap.) U OeccrouHoro OacceitHa IleHTpanbHOl Asuu (peku XoBa, 3aBxaH, T3ICHHH-TOIN,
Batinapuk, Tyun-ron u ap.). Tepputopun pazHbIX OacceliHOB 00pa3yrOT TPH HE CXOKUX IO CBOEH MpHUpOJe
pernona: XaHrai-XsHTIHCKYI0O TOpHYIO cCTpaHy, LleHTpanbHO-A3MaTCKyl0 CTpaHy BBICOKUX pPaBHHH,
KOTJIOBUH, TOP M TOpHYIO cTpaHy bonbioro Xunrana. [Ipu ananuse Tomorpaguueckux KapT H KOCMUYECKUX
CHHUMKOB paiioHa 3TOr0 TPOIHOI'0 CThIKa HaMH IOJYYEHBI CIEAYIOUIHE KOOPANHATHI BOJIOPA3AebHON TOPHI:
N47°39'05.9" E107°31'35.3".

TeppuTopuanbHas TPUHAUISKHOCTh 3a0alikanbs 1 MOHTOIMK K MEPOBOMY BOJIOpa3Zeiy O0s3bIBaeT
WX HaceleHue Oojiee TIATENbHO MOMXOANUTh K OXpaHe OKPYXKAIOIIeH CPebl, TaK KakK 3arps3HEHHE PEYHBIX
BOJI B 3TOM PETHOHE 3aTparuBaeT UHTEPEChl U COCeNHUX pernoHoB [6]. He ciywaifHo, B MEPOBO# MpakTUKE
0co00 oxpansieMbie npupoanbie Teppuropun (OOIIT) opranu3oBaHbl B paiioHaxX JU00 Havajaa BEIUKHX PEK,
100 Ha BojoOpaszenax, JM00 BOKPYT TPOWHBIX 0aCCEHHOBBIX CTHIKOB, KAKHUM SIBJISICTCS BBILICYITOMSIHYTHIN
aMepHKaHCKUH CTHIK. beccrounsie oOnacTw, Oynydd CHCTEMaMH BHYTPEHHEIO CTOKA, TaKKe SBISIOTCS
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MPEAMETOM OXPaHBI ¢ 0COOBIM PEKUMOM MPUPOAOIONIB30BaHMSI Ha UX TEPPUTOPUHU. BojopasiensHbie TOUKH
Kak OOBEKTHI MMO3HABATEIBHOTO TYpHU3Ma, TJIe HaONoJaeTcs peaKas THIPOJIOrHYecKas CUTYalls CTHIKOBKH
IBYX OONBIIMX 0acCEeiiHOB C TPEThbUM OOJBIINM OacceiiHOM OYAyT SIBJIATHCA SAPOM, (HOPMHUPYIOIIMXCS
Bokpyr Hux OOIIT [13].

ABTOpBI BBIpaKAIOT OJarofapHOCTh KpaeBeny 3ababikanbckoro kpas FHO.T. PymeHko u crapiiemy
Hay4yHOMY cOTpynHUKY MHcTtuTyTa dusmueckoro marepuanoeneaus CO PAH b.E. MapxanaeBy 3a 1ieHHbIE
Hay4YHbIE KOHCYJBTAIUN ¥ TOMOIIb B 00CYX/ICHHH JaHHOH TEMBI.
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CLIMATE CHANGE AND ITS IMPACT ON THE FORESTS OF THE REPUBLIC OF BURYATIA
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Abstract: The article deals with the problem of climate change, one of the most important problems in the modern
world. It considers the impact of climate change on the forest and identifies the key impacts on the forests of the
Republic of Buryatia.

Key words: Climate change, forest, environment, forest fires, warming, greenhouse gases.

I'moGanbpHbIE N3MEHEHHS KJIMMaTa — 9acTh INI00abHBIX (BCEOOIINX) U3MEHEHUH PUPOTHOM Cpeibl Ha
3emiie, OOYCIIOBIIGHHAS W3MEHEHMSIMH TEIUIOBOrO OanaHca aTtMocdepbl, IHPKYSIHA BOJ OKeaHa |
KpPYroBOpOTa BOJBI. XPOHOJOTHS MajeoKIMMaTa IOKa3biBaeT OONBIIYI0 W3MEHYMBOCTh KIMMATHUYECKOMH
CHCTEMBl BHE BIIMSHHUS YENIOBEKa, NMPUYEM pa3MaX €CTECTBEHHBIX KoJeOaHWI MPEBOCXOAUT BO3MOXKHOE
W3MEHEHUE KIMMaTa TIOJ BIHMSHUEM NapHUKOBOro 3¢@eKTa Tra30oB, IMOCTYMUBIIMX B aTMmochepy 3a
MOCTIeIHNE JIBA CTOJIETHs B pe3yJbTaTe ACATENbHOCTH dernoBeka. ONWH M3 acleKTOB M3MEHEHHs KiHuarta -
apuIu3alis CyIId MU MOBBIIIEHUH CpefHel TeMIieparypsl [S].

H3Menenue kmumara u ero ImoCleACTBUS JUTSl OKpYKaroliei cpebl, SJKOHOMUKH 1 O0IIeCTBa — OJIHA U3
HanboJee aKTyalbHbIX U IPUOPUTETHBIX MPOOIIEM, CTOSIIUX B TIOBECTKE JHS MEXITYHAPOIHOTO COOOIIECTRA.

Tot ¢akr, uro KIMMaT 3eMIM MEHSETCS, YKE HE BBI3BIBACT COMHCHUMN. JlaHHBIE METEOPOIOTHICCKHIX
HaOJIIOJICHUI CBUJCTEIBCTBYIOT O TOM, 4TO 3a mocinenHue 100 jeT cpemHss TemiepaTypa Ha ILIAHETE
Boipocia Ha 0,74 °C. CormacHO pa3IUYHBIM CLEHApHBIM MPOTHO3aM MEXMNpPaBUTENbCTBEHHOW TPYIIIIBI
JKcmepToB 1Mo m3MeHeHuto kimMmata (MI'OUMK) k KOHITy 3TOro CTONETHS TeMIieparypa 3eMIId MOXET
MoBLICUTHCS OT 1,8 10 4,6 °C.

BroiBonbI  yUeHBIX YKa3plBalOT Ha MPUYACTHOCTh YEIOBEKa K MPOUCXOISAIIMM IPOIECCaM.
Habnronaemblie riiobanbHbie M3MEHEHUS KJIMMaTa CBS3BIBAIOT C aHOMAJbHBIM POCTOM KOHIICHTPAllUH B
atMocepe Tak Ha3bIBa€MBIX MAPHUKOBBIX Ta30B: YIJIEKHCIIOrO Ta3a, MerTaHa, 3akuch azora u jnp. Ilo
mHeHnio MI'OUK, pocT KoHLIEHTpalMy 3THX TPEX OCHOBHBIX MAapHHUKOBBIX ra3oB ¢ cepenunsl X VIII Beka,
KOTJa Havajach MHIyCTpUaJIbHAs 3110Xa, C OYE€Hb BBHICOKOM CTENEHbIO BEPOSTHOCTH CBSI3aH C XO3AHCTBEHHOM
JIeSTEIbHOCTHIO YeNTOBEKa — B IMIEPBYIO OUepellb, CO CKUTAHHEM YIIIEpPOTHOrO HCKOMAeMOoro ToruuBa (HeTH,
rasza, yrig u Jp.), NPOMBIIUIEHHBIMH TIPOLIECCAMH, a TaKKe€ CO CBEIEHHEM JIECOB — E€CTECTBEHHBIX
norsnotuteneit CO, u3 atmocepsl.

[Torerienne B Poccuu mpoucxomauT aaxke ObIcTpee, YeM B CpeAHEM Ha IuiaHere. [lo JaHHBIM
POCCHICKHMX METEOCTaHIMIl, cpeqHerosoBas TemrepaTypa Bo3ayxa B Hamieil crpade ¢ 1907 mo 2006 rr.
yBenmuumiack Ha 1,29 °C (nmpotus 0,74 °C B rmobansHOM MaciTade). ITo 03Ha4yaeT, YTo MPH COXPAHEHUH
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TEMIIOB pOCTa TeMIlepaTyphl Ha HBIHEIIHEM YpPOBHE, YK€ K cepelnHe 3Toro Beka B Poccum craHer Teruiee
noutu Ha 2 °C 1Mo CpaBHEHHIO C HAYaJIOM Mponuioro Bexa [1].

[Mocnencreusi KIMMATHYECKUX W3MEHEHHH 3aTparuBaloT Bce 0€3 HWCKIIOUEHHS TNPUPOIHBIE U
aHTpONOreHHbIe cucTeMbl 3emin. OOIMe TOCIEACTBUS W3MEHEHHs KIMMara Ha JpPEBECHBbIC ITOPOJIBL.
W3menenne knuMara Hamled IJIaHETBI U COCTOSHHE JIECOB TECHO B3aMMOCBA3aHbl. C ONHOM CTOpOHEI,
M3MEHEHHE KJIMMaTa 3eMJIH, POCT CPeTHEroIoBbIX TEeMIepaTyp, MepeMeHbl B CTPYKType OCaIKOB, a TaKXKe
Ooree yacThie U DKCTpEMalbHbIC TIOTOJIHEIC SIBJICHUSI OKa3bIBAIOT HEraTUBHOE BIIMsTHUE Ha Jieca. Kpome Toro,
Jieca W JEpeBbs IOIJIOMAIOT M YAEP)KMBAIOT YIIEKUCHBIM ra3, cMmsrdyas IOCIEACTBUS TJI00aJIbHOTO
norerieans. OOpaTHON CTOPOHOM Menanu sIBISETCS TOT (akT, 4TO BBIPYOJICHHBIE M COMOKEHHBIE Jieca
CITy’aT UCTOYHUKOM YTIIEKHCIIOr0 Ta3a, ClIOCOOCTBYIONIETO MAPHUKOBOMY 3 dekty [2].

Bo3zelictBus M3MeHEHUs KIMMarta Ha JpPEBECHBbIE IOPOJBI OYAET IMPOAOIKATHCS, COBOKYITHO M
WHTEpaKTUBHO. Hampumep, nepeBbsi, HCIBITHIBAONINE BIMIHNE H3MEHEHUH MECTHBIX YCIOBUU (HampuMep,
YMEHBIICHHE BIAXKHOCTH) OyAyT Oojee BOCIIPUUMYHUBBLI K HACEKOMBIM M OOJIE3HSIM, KOTOpPBHIC CTaHOBSTCS
Oornee aKTUBHBIMH B CBSI3U C M3MECHEHUEM KIMMATHUYECKHX yCIOBUH. MHOTHE B3aUMOJICHCTBUS U OOpaTHBIC
CBSI3M B JKM3HEHHOM IIMKJIE JIepeBa YCIOXKHAIOTCA BCJIEICTBUE M3MEHEHMs KiInMaTa. B KoHeuHOM cuere,
HEOOXOJIMM BCEOOBEMITIONINHA, KOMIUICKCHBIH, CHCTEMHBIH MOJXOJ, KOTOPBI YYUTHIBAET BECh CIEKTP
(akTOpPOB M B3aMMOJCUCTBUI MEXJy HHUMH, YTOOBI TOHSTH, YTO JENaeT BUJBI JEPEBbEB YSI3BUMBIMH K
M3MEHEHHIO KJIMMaTa U Kak JIydIlle BCero MOMOYb UM a/IallTUPOBATHCS.

N3menenne kmmMaTa co3gacT M3MEHEHHMS B MHUKPOKIMMATE, MECTHBIX YCIOBMSX O3KCILTyaTallly;
HapyleHus: (HampuMmep, TOXKapbl, HACEKOMBIE, OONIe3HHU, 3aCyXH, IKCTPEMallbHbIE HITOPMBI), (EHOIOTHH
(HarmpuMep, CpPOKHM OHMOJIOTMYECKONW aKTHBHOCTH B TEUEHHE rojla B 3aBHCHMOCTH OT KIMMAaTa), a TaKkkKe
pacnpocTpaHeHHe, YHCIEHHOCTh M SKOCHCTEMHBIE B3aMMOCWHCTBUS HHBAa3WBHBIX BHAOB. Kaxmoe wu3
KOTOPBIX, MOXKET TPHUBECTH K YBEIWYCHHUIO CMEPTHOCTH [€PEBbEB WU H3MEHEHHUIO B KOHKYpPEHTHOMH
B3aMMOCBS3H (B TOM dYHCIIe BO3MOXKHOCTh BBEJCHUSA DK30THUECKHX BUIOB). BHUIBI JepeBbeB U T'€HOTHUIIOB
Oy/IyT aKKIMMATH3UPOBATHCS, AJalTHPOBATHCS M MUTPHPOBATH, OJHAKO BO MHOTHX CIy4dasX, TEMITB W
MaciTabbl M3MEHEHHs KiuMmara B OyaylieM MOTYyT 3HAYMTENbHO MPEBBIATH CIIOCOOHOCTH JIPEBECHBIX
MOPOJI pEryIHpOBaTh ECTECTBEHHBIM 00pa3oM. [IpeBecHbIe MOpoIpl MOT'YT, TAKUM 00pa3oM, CTaTh Bee Ooree
Jie3alalTHPaBaHbl (TO €CTh MECTHBIC YCIOBUS, K KOTOPBIM BHJIBI IPUCIIOCOOJICHBI, HAUMHAIOT MEHSTBCS CO
CKOPOCTBIO 3a MpeeNaMH TOW, YTO OHM MOTYT IPUCIIOCOOUThCS) [7].

Jleca urparoT 3aMeTHYIO POJIb B MOJJICPKAHUH U COXPaHEHHH OMOpPa3HOOOpa3Hs, a TaKKe SBISIOTCS
HMCTOYHUKOM OMOPECYPCOB.

YcbIxaHue JecOB CYMTAIOT OJAHMM W3 Hamboiiee OYEBHIHBIX IOCIEICTBUN M3MEHEHHs Kiumarta. B
3TOM «BHUHOBATH» KaK CaMHU KIMMAaTHYeCKHE aHOMAINUHU (IIPOJOKUTENIbHbIE 3aCYXH, MaJOCHEKHBIE 3UMBI),
TaK ¥ BBI3bIBAEMbIC UMM BCIBIIIKH YHACICHHOCTH BPEAHTENEH U BO30yauTenell Oone3Hel. Y ChIXaHue JIeCoB
HAHOCHT OTPOMHBIH yIIepO JIECHOMY XO3SIHCTBY M CO3JIAeT MPEANOCHUIKH ISl pa3BUTHS KaTACTPOPHUECKUX
JIECHBIX TOXKapOB.

Wzmenenune kmumara Hen30€XKHO MPUBOJMUT K POCTY YHCIIA JIECHBIX, TPABSHBIX M TOP(SHBIX TTOXKAPOB.

YBenMUueHNe YacTOTHI JIECHBIX IOXKapOB MPUBOAUT K JIETpajalliy JIaHAMA(TOB, YMECHBIICHUIO JOIH
CTapbIX JIECOB, COKpAIICHHWIO OHOIIOTMYECKOr0 pa3HOooOpasus. B OCBOGHHBIX Jiecax, BOBIICUCHHBIX B
WHTEHCHUBHYIO JKCIUTyaTalllIo, MOXapbl HE TOJNBKO HAHOCSAT yHiepO MPHPOAHON cpene, HO U YHHUTOXKAIOT
3anachl IICHHOHM JPEBECHHBI, IPUBOISAT K THOGNHU JIECHBIX KYJIBTYP H MOJIONHSIKOB, CO3/AI0T 3HAYUTEILHYIO
OTACHOCTb JIJISl Pa0OTAIOIINX B JIECY JIIOJICH.

W3Menenue knMMaTa MPUBOIUT K POCTY YHCNA JIECHBIX, TPAaBIHBIX U TOp(AHBIX moxapos. [Ipexne
BCEro, 3TO CBS3aHO C YBEIMUYEHHEM INPOJODKUTEIHHOCTH IMOXKapOOMacHOro nepuoga. B cpemneil momoce
Poccuu on yke yBenuuuics MprUMEpHO Ha MECSI], a B HEKOTOPBIX JIECHBIX PErHOHaX JlaXe MOSBUIIOCH TaKOoe
TUKOBUHHOE SBJIEHHE, KaK 3UMHHE IMOXKapbl. BOJNBIIyI0 pONb WIrpaeT 3acylUIMBOCTh KIUMaTa: Iociie
MaJIOCHEKHBIX, TEIUIBIX 3UM Jieca U TOP(IHUKN ObICTpee BHICHIXAIOT, @ 3HAYMT, JIOJNBIIE U aKTUBHEE TOPSIT;
pacTeT M KOJMYECTBO TAJIOB CyXOM TpaBbl, YacTO IepepacTalollMX B JIeCHBbIe Moxapbl. Hakonen, B
YCHIXAIOMIUX JiecaX C OOJBIIMMH 3alacaMd CYXOH JIPEBECHHBI TOXKap Jierde IEepeXOJUT B BEPXOBOM
(pacmpocTpaHsOIIUIics IO KPOHAM JIEPEBbEB) U HAHOCUT 3HAYUTENBHO OONBIIHN yiiepo.

Ilpu necHpIx W o0coOeHHO TOP(DAHBIX MoOXapax B arMocdepy BBHIOpAchHIBAETCS 3HAYHTENHLHOE
KOJINYECTBO yIJIEKHcHIoro rasa. llomydaercs 3aMKHYTBHIM Kpyr: BbLAEISEMble TpPU JIECHBIX MOXKapax

129



MAPHUKOBEIE ra3bl MPHOIMKAIOT HeOOpaTUMBbIC U3MEHEHUS KIIMMaTa, a Te, B CBOIO OYepe/lb, BHI3BIBAIOT POCT
KOJIMYEeCTBa MoxapoB [4].

Pecniybnuka Bypsitusi pacrionaraer 3HaYMTENFHBIMU JIECHBIMH pecypcaMH, HO OHH YCTYIAloT
OonpIIMHCTBY perrnoHoB CHOMpPH MO 3amacaM, KadyecTBY M JIOCTYIHOCTH (YCIOBHUSM 3aroToBkH). [loutn 2/3
(63,1%) necoB, BOBMOXKHBIX K IKCIUTyaTalluu, HaxXoJsaTcs B 30He baiikana. Jleca Gaccelina o3epa baiikan -
palioH MHTEHCHUBHOW XO3SIIICTBEHHOW AEATENbHOCTH, B KOTOPOM CKOHIIGHTPUPOBAH Hamboliee IEHHBIA U
MPOIYKTUBHBINA APEBOCTOM, UMEIOIIHIA OONBIIOE SKOJIOTHIECKOE M PEKPEAIIMOHHOE 3HAUCHHE.

Jleca TeppUTOpHH OTIIMYAIOTCS OT JIECOB APYTHMX TEPPUTOPHIA, B TOM YHCIE U 3apyOeKHBIX,
TIOJIOKUTENbHBIMH, TTPEBOCXOAIIMMH TOYTH MO BCEM IOKa3aTelsM SKOIOTMYECKUMH XapaKTepHUCTUKAMH.
W3 Hamboinee JONTOBEUHBIX XBOMHBIX U TBEPJOJMCTBEHHBIX JPEBOCTOEB COCTOMT 97% JIECHBIX MAaCCHBOB.
[lo maHHBIM MHOTOYHCIEHHBIX POCCHMCKUX W 3apyOeKHBIX HCCIENOBATENEH, NX POJIb OCOOCHHO BEIIMKA B
pEryJIrpOBaHUU TIIOOAILHOTO KIMMAaTa - TJIaBHOW MHpOBOHW TpoOiieMbl [3]. YueHble CUUTAIOT, YTO
W3MEHEHUsl KIMMara YyXe¢ HayalliCh W B HauWOOJIbIICH CTEMEHH OHHM JOJDKHBI OYIyT TPOSBUTHCS B
OopeanpHbIX Necax EBpasuu, B Tom unciie u B Boctounoii Cubupu.

['psinyiiee moremieHWe OajieKo He JIyYIIMM 00pa3oM CKaKeTCsS Ha Cyap0e OopeajbHBIX JICCOB.
I'maBHas Oena B TOM, 4TO yCWIIATCST (DaKTOPBI, CIIOCOOCTBYIONIME BO3ropaHuio. [1oBBICHTCS TeMIiepaTypa
BO3ZlyXa W YMEHBIIUTCS €ro BIAXHOCThb. YBEIUYHUTCA MPOTSHKEHHOCTh IOXKAPOOMACHBIX IEPHOIOB.
CrienianmCcThl 1a)Ke TOBOPSAT O OecHpelelecHTHOW 3IoXe JIECHBIX MOXKapOB B CEBEPHBIX Jiecax. [loxkapsl,
HOCSIIME KaTacTPOhUUISCKHI XapaKTep, CTaHyT OoJiee YacThIMU [6].

Jleca PecnyOnmuku Bypsatusi oTHOCSTCS K JecaM C BBICOKHM KJIacCOM TPHPOJHON TMOXKapHOU
oracHocTd, 47% TeppUTOpPHH JIECHOTO (OHAA OTHOCHTCS K IEPBOMY M BTOPOMY KiaccaMm MOKapHOMH
oracHocTH. JlecopacTHTENbHbIE W TIOrOAHO-KIMMATHYECKHE YCIOBUS CO3JAIOT OOCTAaHOBKY BBICOKOM
TOPUMOCTH JIECOB B BECEHHE-JIETHUH mepuofl. KiimmaTruieckue ycloBUsl pernoHa XapakTepH3yIOTCs: O0HITHEM
COJIHEYHBIX JHEH, CyXOCThIO BO3yXa, MaJlbIM KOJHMYECTBOM OCAJKOB U HEPABHOMEPHBIM pacIipeelieHuEM
WX 10 BpeMeHaM rona. Hanbonplee KOMMIecTBO MOXKapOB MPUXOIUTCS Ha anpelib-Hayallo UIoHs, Korjia Beé
emé He pa3BUIICS TPaBAHON MOKPOB. [laHHBIE O 3aperUCTPUPOBAHHBIX JIECHBIX MOXKapax U IUIOLIaAN TI0XKapoB
MPEJCTABJICHBI HA TpaduKe:
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Puc. 1. Jlecurie TI0Kaphbl U JICCHBIC 3EMJIH, HpOﬁ}IeHHBIe TIoXXapaMu

C 1992 mo 2012 rr. 3aperucrpupoBano 6ojee 20000 jeCHBIX MOXKApOB, IUIOIIAIbL, IPOMICHHAS
noxapoM Oonee 850000 ra. ITo cpaBHeHuto ¢ 1992 r. muona s BO3HUKIIUX MOXKAPOB YBETUYMIOCH B 1,2
pa3a. Beicokast ropuMocTh JiecoB otmederna B 2000, 2003 u 2009 rr. Ot necHbix mnmoxxapos B 2010 r. moru6io
7333 ra JIECHBIX HaCaKACHUH.
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ITo cocrostauto Ha 1 HOsOps 2011 1. Ha Tepputopuu PecryOnmkum Bypsatust 3apermctpupoBaHO U
TUKBUIMpOoBaHO 1549 ciyuaeB nmecHbIX noxapoB. [Toxkapamu npoiineno 89,4 Thic. ra JecHOM MIIOUIaad, YTO
B 2,8 pa3a Oonbliie MO CPaBHEHHUIO ¢ aHajdoruuHbiM nepuogoM 2010 r. CpenHss IIIOIIaas OJHOTO MOXKapa
coctasmiia 57,7 ra. Benenctue siecHbIX oxkapoB cropeno 2318,4 Teic. ky0. M jeca Ha xopHio (B 2010 T. -
990,2 ThIC. KYO. M), IOrHOIIO Neca-MonoaHska Ha turomanu 0,6 Teic. ra (B 2010 1. - 2,6 ThIC. Ta). 3a anpeib-
HOs10ps 2012 r. B Bypsitnu miommans jgecHbIX noxapos coctaBuia 103020,76 ra. Ilorepu apeBecuHbI Ha
KopHIO coctaBmin 150442292 ra. OCHOBHBIM BHIOM PAaclpOCTPAaHEHHs] OrHS Ha TOKPBITBIX JIECHOH
PACTUTCIILHOCTBIO 3EMJIAX SABJIAIOTCA HU30BLIC ITOXKAPHBI.

I'maBHOM NpPUYMHON BO3HMKHOBEHMS JIECHBIX II0YKAapPOB OCTAETCS HApyLIEHUE TpakJAaHaMH IPaBHII
MoKapHOH Oe3omacHoCTH B jiecax (84 % oT 00IIero KoJIMuecTBa JICCHBIX MOKaPOB.

Ananmns TOpUMOCTH JIECOB IIPUBOAUT K BBIBOAY O TOM, 4YTO 3a IOCICAHUC TOAbl HAa TCPPUTOPUUN
pecnyOnMKr eKeromaHo Bo3Hukaer Ooinee 1000 mokapoB, KOTOpPBIC OXBATBHIBAIOT IUIOMIAIL OT HECKOJIBKUX
ACCATKOB 10 COTHH TBICAY I'€KTap.

Ceifuac Ha TIepeJHEM IJIaHE MEXJIYHAPOJAHOH IMOBECTKH JIHS CTOSAT BONPOCHI, KaK COBMECTHBIMHU
YCUJIMSIMHA  00€CTIEUUTh COKpalleHWe BBIOPOCOB MAPHUKOBBIX T'a30B B CPEAHECPOYHOH M JIONTOCPOUYHOM
TMEPCIICKTUBE C TEM, LITO61)I CMATYUTDL NPOTHO3UPYEMBIC KIIMMAaTUYCCKUEC N3MCHCHUA U I/I36e)KaTB OIIaCHBIX U
HEOOpaTHMBIX MOCIEACTBUN B Oyaymiem. Jiist 3Toro HeoOX0AUMO TPEANPHHAMATE MEPhI, HAIPaBJICHHEIC, B
MEPBYIO Ouepenb, Ha TOBbIIeHHE 3()(OEKTUBHOCTH MCIIOJIb30BAHUS DHEPTUU, CHIDKCHHE IOTPEOSICHUs
HCKOIIa€MOro ToIrjinBa, pasBUTUC B0306HOBJI$[eMBIX HNCTOYHUKOB SHCPTHH.

BMmecte ¢ Tem, mociencTBus HM3MEHEHHs KJIMMaTa OINYIIAIOTCS yKe ceidac, a B OyaymieMm, II0
MPOTHO3aM Y4YEHBIX, OYIyT TOJNBLKO ycuiauBatbes. sl TOro, YToObl TOBBICUTH YCTOWYHBOCTH COIMANBHO-
HKOHOMHYECKON HH(PPACTPYKTYpHI Iepe]] TPSAYIIMMEA HEraTUBHBIME TIPOIIECCaMHt, YiKe ceifuac HeoOX0oauMo
MPUHUMATh COOTBETCTBYIOIIME MEPbl pEarupoBaHUss M TPHUCIOca0IUBaThCA (agamTUpoBaThbes) K
HaGJ’IIOIIaeMBIM " MMPOrHO3UPYEMBIM KIIMMATHYCCKUM U3MCHCHUIM. Pematns >TH JABE 3a1a4Hu HeO6XO}lI/IMO
KOMIUICKCHO: aJalnTaluOHHBIC MCEPbI JOJIKHBI COrjlaCoOBLIBATHCA € MEpaMu 110 CHHIKCHHIO BLIGpOCOB
MApPHUKOBBIX Ta30B M HA00OPOT.

Pa3zpaboTka M cBOeBpeMEHHOE NPUHSATHE KOMILUIEKCHBIX CTpPAaTETHil MO CMSTYEHHUIO IOCIENCTBUN
HU3MCHCHUSA KJIMMaTa W ajallTalliid — BaXHOC YCJIOBUC JJId YCTOP’I‘IHBOFO Pa3sBUTHA PETUOHOB B YCIOBHAX
MEHSIOLIET0Cs KIUMaTa.
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Abstract: The paper reveals a spatial and temporal dynamics of climate indicators for permafiost soils by means of
remote sensing and field measurements. On this territory Yaruuna permafrost forest-steppe hollow and Udinsk seasonal
frozen dry steppe hollow are link up. This is the convenient model polygon for estimating of soil diversities, their
properties and regime indicators, as well as for solving of diagnostic and classification.

Key words: permafrost, soil, climate change, temperature, moisture, remote sensing, relief, morphometry, map, digital
elevation model

I'mobGanpHOE TOBBIIICHHWE TemrepaTypsl Bo3ayxa Ha 0,8°C, a B OTHENBHBIX IYHKTaX POCCUHCKOTO
Cesepa Ha 1,0-1,5°C, MoXeT BBI3BaTh HPOCTPAHCTBEHHO-BPEMEHHBIC M3MCHCHHS TJIYOMHBI MPOTaWBaHHS
MEp3JIOTHBIX TIOYB. B yMEpeHHBIX IMpPOTax MOTEMICHHE KIMMaTa JODKHO OBITh Hamboliee 3aMETHBIM,
0CcO0EHHO B TpeJieNax MepexoJHOM TONIOCHI, TIe MHOTOJIETHEMEP3Jble TTOPOABI OTIMYAIOTCS HEYCTOWYHBBIM
xapaktepoM. Ha 3HauUUTENBHONW YacTH MepexoIHON MOJIOCH CPEeTHEr0J0Basi TEMIIEpaTypa Bo3Iyxa OJM3Ka K
0 °C, mo3TOMY NOTEIJIEHHE C BEICOKOW BEPOSTHOCTHIO MOKET IIPUBECTH K TIEPECEUCHUIO HYJIEBOTO pyOexka
Mepexo/ly MEp3JOTHBIX MOYB B CE30HHOMEP3JbIC, YCTAHOBICHHIO OMOpa3HOOOpa3usi Ha HOBBIM IMyTh
paauKaIbHBIX H3MEHEHUH.

Ha ocHoBe cpaBHEeHUs JMTEpaTypHBIX JaHHBIX Hadana 20-r0 BeKa C WHCTPYMEHTAIbHBIMH
M3MEpPEHUSAMHE TeMITepaTyphl IOYB Ha TeX JKe penepHbix yuacTkax (1980-2010 rr.) ycTaHOBIEHO yBEIUUEHUE
CE30HHOTAJIOTO CJI0Sl B IJIAKOPHBIX JaHmmadTax tora BuTUMcKoro ruiockoropbs. 3a mocienaue 99 mer
(1909-2008 roapl) ryOuMHA IPOTaMBAHHMS MEP3JIOTHBIX MOYB EpaBHUHCKOM KOTJIOBHMHBI OECHpEIEACHTHO
Bo3pocia Ha 140-170 cM, 4To 00BSICHSAETCS HEYCTOMUYMBOCTBIO TEIIOBOTO PABHOBECHS Ha IOXKHOM TpaHHUIIC
KPHOJINTO30HBI. MaKkcUMallbHbIE 3HAUCHHUST BEIMYMH MPOTAUBAHMS XapaKTEPHBI ISl CKEIETHBIX MEP3JIOTHBIX
JYTOBO-4YE€PHO3EMHBIX MOYB IIEHTPAIbHOM, Hanbolee Terna000ecedeHHON OCTEMHEHHONW YaCTH KOTIOBUHBI.
HesnaunTenbHble W3MEHEHUS TITyOMHBI TIPOTAMBAHUS TPOU3OIUIA B MOYBAX TACKHBIX U JTYTOBO-OONOTHBIX
nanamadToB. [IpoMexxyTouHOE MOIOKEHUE 110 U3MECHEHHIO MoKa3aTened MEp3JI0THOTO PEeKUMa 3aHHUMAIOT
MOYBBI JIECOCTEITHOT'O KOJBIIEBOTO Mosica EpaBHUHCKON KOTIOBHHEI.

B kadecTBe MO/IEITBHOTO yUacTKa PacCMOTPEH MOJIMTOH-TPAHCEKT «YIIXacamy Ha 3amaJHOH OKpauHe C.
Komcomonbckoe EpaBuunckoro paiiona Pecniyonuku Bypsitust (puc. 1).

MectHocTh Ynxaca (for BHUTHMCKOro IJIOCKOTOpBSI), TA€ CTHIKYIOTCS EpaBHUHCKas Mep3i0THas
JIECOCTEMHAS. U CE30HHOMEP3JIOTHAsT Y IMHCKAs CyXOCTEHasi KOTJIOBHHBI, SIBJISCTCS yJO00HOH MOJENbBIO s
OLIEHKM pa3HooOpa3Hs TMOYB, €€ CBOWCTB M PEKHUMHBIX TIOKazaTelield, a TakkKe pelieHus MnpodieM
JUArHOCTUKH U KJIACCH(DUKAIHIH.

[MpumMeHeHne BO3MOXHOCTEH JMCTAHIMOHHOTO 30HIMPOBAHUS, a B YaCTHOCTH IHU(POBBIX Moueneit
penseda (LIMP), mo3BoiseT 3HAYUTEIBHO YIIYOWTh W JCTAJU3UPOBATh aHAIM3  KIIHOYEBBIX
MOpP(HOMETPHUUECKUX IMOKa3aTeIeH MPH U3yYeHHUH JaHAmA(THONW CTPYKTYPBI TeOCUCTeM. B mocienHee Bpems
IIMPOKOE pacrpocTpaneHue mnoiayumia riodanpHas [IMP SRTM (Shuttle Radar Topography Mission),
KOTOpas SABJISACTCS OCHOBOH JUIss KpyIHOMAacIITabHOro Mopdomerprudeckoro kaprorpaduporanus [1]. C ftp-
ceppepa ['eomormyeckoii cmyx0Obi CIIA Obinm  3arpyxeHsl  Matpunbl  Bbicor SRTM v. 4. Bcee
MOp(HOMETPHUUECKHE TIOKa3aTeIM TECTOBOI'O yJacTKa MOJIy4eHbI IPH aHaiIu3e qaHHoi [IMP.

N,

‘ramdren © 3A0 «leon Koncamrrmrs © Earthstar eraphis éGm
Puc. 1. MonenpHsIi ygacTok «Yixaca (BbIIEIEH XKUPHOH YepHOU JIMHUEH ).
KocmocHnMOK 3arpyskeH ¢ reomoprana kosmosnimki.ru.

132



C nenpro mpoBeaeHus MOp(GHOMETPHUIECKOro aHam3a penbeda ObUT MOCTPOEH M MpoaHaIM3UpOBaH (B
COBOKYITHOCTH C JaHHBIMH HATypHBIX HAONIONCHHI) PsZi COOTBETCTBYIOUIMX MOP(HOMETPUYECKUX KapT:
THIICOMETPHUH, YKJIIOHOB W DKCIIO3WIIMM CKIOHOB 3€MHOH TOBEpXHOCTH. Takke MpoBeneHbl paboThl IO
TornorpaduIecKkoMy MOICITHPOBAHUIO TPEXMEPHOT0 H300paXkeHus (puc. 2).

[ [ - . : .
#3BATI | BO1-805 & |
i [ | . <& &
Puc. 2. MonenbHbli yaacTok «Yixaca» Ha 3D- npezcraBieHun pesbeda. B kauecTBe TEKCTYphI THIICOMETPUYECKas KapTa ydacTKa U
(parmMeHT MyIbTHCIIEKTpaIbHOrO cHuMKa Landsat TM B J10kHOW koMOMHanmu kaHanoB 7:4:2. [ludpamu oTMEYCHBI MapIIpyTHBIC
Toukd GPS-chemku.

! [ e [ 7000

3/1ech BBIIEICHBI JBE KaTCHBI: 1) JIYrOBO-CTEMHAs CKJIOHA IOXHOH DKCIO3MIIMM; 2) JIYyTOBO-JIECHAsS
CKJIOHA CEBEpHOM DKCIIO3MIIMU. B cocTaB MOYBEHHOrO MOKPOBA JTYTOBO-CTEITHON KaTEHBI BXOMIAT JICPHOBBIE
MEp3JIOTHBIE XPAIIEBATO-IICOHUCTIC (BEPXHSS YacTh CKIOHA H IJIAKOp YyBalla) TMOJ KUTHSKOBO-
BOCTPEI[OBBIMH COOOINECTBAMU, YEPHO3EMbI MPOITUTOUHBIE CE30HHOMEP3JIOTHBIC MAJIOTYMYCHBIE CKEJIETHBIE
CpeAHEH YacTH CKIJIOHA TOJ KOOpPE3MeBO-THITYAKOBBIMH COOOIIECTBAMU M YEPHO3EMBI KPUITOTJICEBATHIC
MEp3JI0THBIE MOJArOpHOro Iuiek(a Moa THITYaKOBO-TOJIBIHHBIME coolriecTBamu. JIyroBo-iecHas KaTeHa
CKJIOHA CEBEPHOW HKCIO3UIINH TAKKE BKIIIOYAET JIEPHOBBIE MEP3JIOTHBIE OCTEITHEHHBIE MIOYBHI 3ITFOBUAILHON
JacTu penbeda M CenbCKOXO3SMCTBEHHBIC 3€MIIM Ha MECTE€ BOCTPEIIOBO-TIOJICBHIIMEBBIX cremner. [pyrue
KOMITOHEHTBI — 3TO JICPHOBBIC MEP3JIOTHBIC IOYBHI TPAHCAIIIOBUAILHONW YACTH TIOJIOTOTO CKIIOHA TIOJ
aHTPOIIOTEHHO-Pa3PESKEHHBIM  0EpPE30BO-JINCTBEHHUYHBIM ~ KPYITHOTPABHBIM ~ JIECOM,  YEPHO3EMBI
KPHIITOTJIEEBAThIE MEP3JIOTHBIE CYTJIMHUCTHIC TOYBBI BEPXHEH YacTH (TUITYAKOBBIE cOO0IIECcTBa) MIEOHNUCTO-
CYTJTIUHUCTOTO  JISTIOBHANILHOTO Iielda TojJ mamHed W TaxoTHble (BOCTPEIOBO-TIONECBUIIUEBBIE
coo0IIIecTBa) AJLTIOBHANIBHBIE TEMHOI'YMYCOBBIE MEP3JIOTHBIC CYTJIMHHUCTBIC MMOYBBI Ha JIEMIOBHAIBHO-
AJUTIOBHAIILHBIX TPABHHHO-TIECYAHBIX OTIIOKCHHUSX.

[IpoBenen ananu3 qaHHBIX MTOKa3aTelell KIMMaTa Ha 7 HaOIoAaTelIbHBIX TOUKaX (pUC. 3) MEP3IOTHBIX
KateH (3 Ha JIyroBO-CTEIIHOM U 4 Ha JIyrOBO-JIeCHOM KaTeHax) 3a nepuoa ¢ 2010 mo 2012 rr.: 2010 r. — 13.07,
23.08, 18.10; 2011 r. — 06.06, 08.08, 24.09; 2012 r. — 29.06, 21.07, 12.08.

B T1a6n. 1 u 2 ansa npumepa npuBeneHsl ganHbie 3a 13.07.2010 mo TeMepatype ¥ BJIaKHOCTH IOYBbBI
COOTBETCTBEHHO.

250 En 0 ntne EE 12504

Puc. 3. BepruxansHelii npodmis penseda, MpoBeIeHHbIN Yepe3 MapipyTHbie Toukd GPS-cremkn (Touku npoboTdopa moyB).

Tabnuma 1
Temneparypa nmouBsl Ha nosmrone «Yixacay (13.07.2010)
Ne pazpesa Temneparypa mouBsI 1o npodmo, °C

MIOBEPXHOCTh ScMm 10 cMm 15 cm 20 c™m 30 c™m 40 cm 50 cMm
1 31,2 274 25 22,8 21,7 19,8 19,8 19,8
2 34,0 28,4 23,6 20,6 19,0 19,0 18,0 16,0
3 35,0 23,6 19,0 16,0 14,8 12,2 12,0 10,2
4 36,0 35,2 30,0 26,6 254 23,6 21,8 20,6
5 354 36,4 31,6 28,4 24,2 21,6 20,0 18,6
6 374 27,6 22,2 19,6 17,4 15,0 134 12,2
7 34,0 30,0 27,2 22,0 18,4 18,0 16,2 14,2
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BraxHocTh OUBHI ¢ TITyOHHOI Ha monurone «Yixaca» (13.07.2010)

Tabnuna 2

Ne pazpesa BuiaxHOCTB 1104BBI 110 Hipoduitto, %
0-20 cm 20-40 cm 40-60 cm 60-80 80-100
1 6,9 6,1 15,6 14,4 12,4
2 8,5 7,1 8,9 7.4 7,7
3 21,5 7,6 22,2 - -
4 3,7 6,1 - - -
5 4,3 8,6 8,4 82 -
6 9,0 10,2 9,9 9,7 8,8
7 4,4 4,5 7,2 9,7 11,6

AHanu3 1mokasai claeayrolee.

1. DKkcnepruMEeHTAILHO YCTAHOBJICHO, YTO KpOHAMH 0€pe30BO-TMCTBEHHUYHOIO Jieca YACPKUBACTCS OT
11 % (B OTHOCHTEIHHO CYXYIO MIEPBYIO MOIOBUHY JieTa) 110 13 % (BO BIAXKHYIO MOJIOBHUHY JIETA) OCAIKOB, a B
1IEJIOM 3a BEreTallMOHHBIN ce30H 10 12 % >KUIKHX 0CaIKOB.

2. IpocTpaHCTBEHHO-BPEMEHHON KO3 (HIMEHT TepepacipeelieHusI UCIapseMOCTH B Hayale jera
MEXIy MOYBAMH TPAH3UTHOW YAaCTU Pa3HBIX KaTEH COCTaBIIIET 85 %, MOCTUTas MAKCUMAIBHBIX BETUYUH BO
BIIQXKHYIO BTOpYIO mosioBuHY Jjera (123 %) m Heckonbko CHHXkasAch K Hadaxy oceHH (110 %). B memom 3a
ce30H penbed, Kak (akrop mepepacnpesencHusl COMHEYHOH SHEPrHH, TIOBBIIIACT HCHApSeMOCTh Ha
TPAH3UTHON YaCTH CKJIOHA FOKHOHM 3KCmo3uIuu Ha 19 % u ymenbmaer Ha 87 % BeMWYMHY HCIIAPSIEMOCTH
oz iecoM U Ha 17-19 % Ha ckJIOHE CeBepHOI SKCIIO3UIINH.

3. JlepHOBbIE TIOYBBHI DIJIOBUATIBHOW MO3WIMK TI0 PACCYMTAHHBIM KOIPQPHIIUEHTAM yBIaKHCHHS
Pa3BUBAIOTCA B YCJIOBHUAX AOCTATOYHOI'O YBJIAXKHCHHA, YCPHO3CMBI KPUIITOIVICCBATBHIC MW AJUIFOBUAJIBHBIC
TEMHOTYMYCOBBIE, OCOOCHHO JIEPHOBBIE O] JIECOM CKJIOHA CEBEPHOW DKCIIO3MIMH — B YCIIOBHSIX H30BITOYHOT'O
YBJIAXXHCHUA, YCPHO3EMBI IIPOIMMUTOYHBIC — B YCIIOBUAX SIBHOU 3aCyluUIMBOCTH.

4. Haunbonpasi KOHTPACTHOCTh CYTOYHBIX aMIUIMTY]] TEMIIEPATYphl TIOYB KATEH BBISABIICHBI B Hadaie
BECHbI MW OCCHHM, KOrjga IHponecCbl NpoTauBaHHA MW IHPOMEpP3aHUA B IOYBAX PE3KO pas3indaroTCd B
3aBHCHMOCTH OT DKCIO3MIIMKM M MOJIOKEHHS B JaHAmadTe. 31eCh pa3HUILa MOXKET JOCTUIaTh 10 6-9 °C Ha
CKJIOHaX-aHTHIT0/IaX, OCOOCHHO B TIOYBAX I10]] JIECOM M TPAH3UTHOM YaCTH FO’)KHOHM SKCITO3HIINH.

5. BogoynepskuBaroiiasi ClIoOCOOHOCTh BEpXHEH METPOBOM TONIM MaKCHMaJbHa B IOYBaX CKJIOHA
ceBepHOil 3kcrozummu (387-238 MM) W HeCpaBHEHHO MeEHbIe BenumurHa HB B mouBax ckiioHa IOKHOM
skcnozuuu (163-172 Mm).

6. ncTpyMeHTalIbHBIE TAHHBIE IO TeMIiepaType MmouB 3a mocieanue 40 JIeT CBUAETENbCTBYIOT 00
YBEITUYCHUH MOIIHOCTH CE30HHO-TAJIOro clios MmouB KaTeH Ha 60-90 cM, B 3aBUCHMOCTH OT IOJIOKEHUS
MOYBHI B JIaHAMADTE U MOACTHIIAIONICH TTOBEPXHOCTH.

BypHOC Pa3sBUTHUEC B MOCICAHNUE NCCATHIICTHUA CITYTHUKOBBIX MCTOJ0B Ha6.]'IIO)Z[eHI/I$I OTKPBIJIO HOBEBIC
BO3MOXHOCTH [JIsI OpraHU3allMi OICPAaTHUBHOIO MOHHUTOPHHIA PaCTHUTCIBHOCTH. Takne TEXHOJIOTHH B
IIOCJIICAHHNE T'OAbI AKTUBHO pa3p363TBIBaIOTCSI " pa3BUBAIOTCA B I/IHCTI/ITYTC KOCMHNYECKUX I/ICCJICZ[OBaHI/Iﬁ
PAH. Onu mo3BonmwiM co3gaTh M TMOCTOSIHHO aKTyalW3WpOBAaTh apXWB CIYTHUKOBBIX HaOMIOAEHWN Ha
Tepputopuio Poccum u compenenpHbIX TocyaapcetB 3a mepuon ¢ 2000 r. mo Hacrosmiee Bpems [2].
Baiikanbckuii nacTHTYT npupoponois3oBanuss CO PAH u MKW PAH npoBomar coBMecTHbIE paboOThl B
06JIaCTI/I HCIIOJIB30BAaHHU I/IH(bOpMaHI/IOHHLIX TEXHOJIOTHH U JaHHBIX JUCTAHIIMOHHOI'O 30HAWPOBAHUA JId
peUICHMA HAYYHbIX 3a/la4 MOHUTOPUHI'Aa COCTOAHNUA U AMHAMUKHN PACTUTCIILHOT'O ITOKPOBA.

1 30

r2s

BaHHOGTE NoBb! [Ha My BiHe 10 o), %
TemnEpaTYPa NOYES! (Ha DIYSMHE 10 o), °C

e L e ot e At At S e A s e e s e e e e
234 56788 101112131415161715619 2021 2223 24 2526 27 25 23 30 31 32 33 34 35 36 37 33 39 40 41 42 43 44 45 45 47 45 43 50 51 52 53
Howiep e & oay

Puc. 4. BnaxxHocTb M TEMIIepaTypa 1no4Bsl Ha riryouse 10 cm
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Puc. 5. BnaxxHocTb M TEMIiepaTypa 1no4ssl Ha riryouxe 40 cm
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Puc. 6. BnaxxHocTs 1 TemMnieparypa no4ssl Ha riryouse 100 cm
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— PecryGmwka Bypatin -

PecriyBnvea Byparus -

— PecnyGmika ByRaTMA -

— PecryBnvika BypaTin -

PecriyBinvea Bypata -

— PecryGmmka BypaTua -

Eparncriai pafion. Mone 1 (1-GPS)., 6 naHOCTE NouEs! (Ha myfire
EpaHuHCiunit paiion. Mone 1 (1-GPS)., BNSHOCTE NouEs! (Ha myfiHe
EpaBHHCIon paiion. Mone 1 (1-GPS).,
EpaEHAHCKIH pafioH. None 1 (1-GPS).
Epagnincrii paiion. None 1 (1-GPS).
EpagHuciit paiion. Mone 1 (1-GPS).

), %, 2012 g,

cu), %, 2011 g,

), %, 2010 g,
o), %, 2012 g,
o), °C, 2011 g,
o), °C, 2010 g,

BREKHOCTE NOMBE! (Ha MyDite

, TEMNEPATYPE MoHES! (Ha MyBHe
, TEINEpATY 3 NDHBs! (Ha MyBAre
, TENEpETYpE NDHBo! (Ha MySite

Puc. 7. BnaxxHocTb 1 TemMniepaTypa 1no4ssl Ha riryouse 200 cm

Ha reomoprane MKW PAH noMuMo OCHOBHOW 3ajauM — aHajHM3a COCTOSIHHS PACTUTEIBHOCTH H €e
OIepaTUBHOIO MOHHTOPHHTAa B TEUEHHE BCEr0 CE30HA BEreTalid — HMMEEeTCsl BO3MOXKHOCTb MOIy4YaTh
CIIeAyIOIEe MeTeonapaMerpsl: TeMIlepaTypa, AaBI€HUE, BJIAXKHOCTb, OCAaJK{, palualius, TeMiepaTypa U
BIIAXKHOCTB MOYBHI Ha pa3Hbix rimyounax (0, 10, 40, 100, 200 cm), rmyOrHa cHera W JIoJIsl IJIOIMAAN TOKPBITHS
cHeroM. B OCHOBY cepBuca IIErNIM apXWBHl JIAHHBIX IO TeppUTOpUH Poccum W Onuziexammx CcTpal,
MOJTy4YeHHbIE Ha OCHOBE CITYTHHKOBBIX TAHHBIX.

Ha puc. 4-7 npuBeneHsl rpaduku BPEMEHHOTO XoOla BJIAXHOCTH M TEMIIEPATypbl ITOYBBI IS
MOHHUTOPHHTOBOH TOukH Ne 1 Ha paszHbix rimyouHax: 10, 40, 100 u 200 cM. [Inist Bcex pUCYHKOB JieTeHja 001masi,
OHA IIpHUBEJIEHA Ha pucC. 7.

Takum o00pa3oM, ocoboe 3HaUYEHHE MPH MTOCTPOCHHH B (PYHKIIMOHUPOBAHUHU CHCTEM JUCTAHIIMOHHOTO
MOHUTOPUHTA TIPHOOpPETAeT BO3MOXKHOCTh OpPTaHW3aIlMH ITONIHOCTHIO aBTOMATH3MPOBAHHOH 00pabOTKH
CIIYTHUKOBBIX JIaHHBIX. OHa TO3BOJSET MONy4YaTh MAaKCUMAallbHO OOBEKTHBHYIO WH(OpPMAIUIO, HE
3aBHCSAIIYIO OT CYOBEKTHBHOTO MHEHUS OTJENBHBIX CIICIHAUCTOB, a TaKKe MO3BOISET MHHUMH3HPOBATH
pacxonbl Ha SKCIUTyaTallui0 CHCTEM MOHUTOPHUHTA.
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NOCTYIJIEHUE U TPAHC®OPMAILIUS CTOMKUX OPITAHUYECKUX 3ATPSI3HUTEJIEN
B BACCEMHE O3EPA BAWKAJI
©Batoes B.b. (vbat@binm.bscnet.ru), baroesa A.A.
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FATE OF PERSISTENT ORGANIC POLLUTANTS IN LAKE BAIKAL BASIN
©Batoev V.B. (vbat@binm.bscnet.ru), Batoeva A A.
Baikal Institute of Nature Management SB RAS, Ulan-Ude, Russia

Abstract: Global and middle range transport and local entry are the sources of persistent organic pollutants (POP)
input in Lake Baikal basin. The solar photo degradation and biodegradation are main causes of POP degradation. We
suppose that this degradation is intensive in spite of the extreme climate and cold water of Lake Baikal.

Crolikne opraHiuYecKre 3arps3HUTENH, KaK U3BECTHO, SIBISIOTCS 0CO00 OMACHBIMU TOKCHKAHTAMH Kak
JUIS Ha3eMHBIX, TaK W JUIS BOAHBIX 3kocucreM. CO3 IJI0X0 pasznaraioTcs B HIpUpoze, 00JaaaroT
CIIOCOOHOCTBIO HAKATUIMBATHCS B KOHEYHBIX 3BEHBSIX TPOPHUECKHX IENeH, MPENICTABISIOT PeallbHYI0 Yyrpo3y
KaK JijIs OMOTHI, TaK ¥ JUIsl 3JI0pOBbs YelioBeKa. MHUpPOBOE COO0IIIECTBO, 0Oco3HaBas onacHocts CO3, mpuHsIIO
B 2004 romy CTOKroJbMCKYH0 KOHBEHIIMIO, KOTOPYIO YyxKe partuduuupoaio Oomee 150 crpan. B
nepBoHavabHbIN criucok CO3, cocrosmuii u3 12 BemiecT («rps3Has aokuHay) B 2009 r. Obu1o 100aBICHO
emé 9 coeIMHEHMI, TOCKONIbKY MCCIEA0BAHUS TIOKA3aIM WX BBICOKYIO TOKCHYHOCTD Uit 6noThl. B 2011 . B
CIHCOK OBUT TakKe BKIIOYEH WHCEKTUIU TEXHUYSCKUH OHAOCYNb(aH, €ro HM30oMephl M Cyibdar
sHoCyIb(aHa [1].

s coxpaHeHus o3epa baiikan, ydacTka MHpPOBOI'O MPUPOMHOrO HAcleAus, HEOOXOJUMO HMETh
JaHHBIE O COBPEMEHHOM 3arpsi3HeHHH 3kocucTeMbl o3epa CO3, o myrsx mocrymieHuss CO3, o0 ux
TpaHchopManuu B 3KocucTeMe o3zepa. Ecim 3arpssHenue ozepa baiikan CO3 OTHOCHTENBEHO M3y4YEeHO, TO
OacceiiH o3epa elle HeJOCTaTOYHO U3yUeH, 0COOEHHO ero MOHTOJIbCKas 4acThb. Oco0bIi Mccne0BaTebCKH
uHTepec BhI3biBaeT noctyrmienne CO3 B OacceiiH o3epa, a Tawke nanbHeias tpanchopmanus CO3 B
YCTIOBUSAX PE3KO KOHTHHEHTAJIBHOTO KIUMaTa W TMOBBIIICHHON comspu3anuu, nockonbky CO3bl mpu
MOJIOKUTENFHBIX ~ TEMIeparypaXx  HCIBITBIBAIOT — OWOJErpajalvio B pe3yibTaTe  JAesATeIbHOCTH
MHKPOOPTraHU3MOB, a 0] iciicTBrEeM coiHeuHoro ceera CO3bI moaBepratoTcs GoToaerpaaaiyy.

Hamu mokasano, yto ucrounuku mocryruieHuss CO3 B OacceifHe JIOKallbHBIC, TpPAaHCTPaHUYHBIC U
riobanbHble. [locnennue cBsazanbl ¢ armochepHbM nepenocom CO3 [2].

Hamm nccnenoBaHus mokasaiad, 4TO AK€ B YCIOBHMSAX HU3KOM TeMIlepaTypbl BOIbI 03epa balikai
(ocHOBHasI Macca BOIBI MMEIOT TemImepaTtypy okono 4 rpangycoB Llembcusi) mpoucxomuT Ouonerpagaims
takux croiikux CO3 kak nectunuaos AT u I'XHI'. 3a gecatunerue (¢ 1992 mo 2002 rr.) copepxaHue 3TUX
MECTULIMJOB B JKUpe OalkanbCkoi Hepnbl, akkymynupyomeii CO3, cHusmwiock B 3-4 pasa. Otu
WCCIIEIOBaHMS TIOKAa3ald, YTO DKOcHMCTeMa o3epa balikanm o0nmagaer JOCTaTOYHBIM OHOZErpagaTHBHBIM
noreHuaioM [3]. DTOT MOTeHNIMald CpaBHUM C TOTEHLIMAJIOM CeBepHBIX o3ep EBpombel M mpeBocxoauT
OuoaerpaJaTUBHBIN TOTSHIIMAT aDKTHYCCKUX MOPEH.

[lonmaraemM, 4YTO HEOOXOOMMBI IUIAHOMEPHBIE WCCIIEAOBAHHUA OHONIErpalaTHBHOTO TOTEHIIMANA
MPHUTOKOB o03epa baiikanm m HazemMHBIX dKocucTeM. OcoOblii WHTEpeC, Ha Halll B3I, MPENCTABISIOT
uccienoBanus o3ep Xyocyryn u ['ycuHoe.
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HNCIIOJIb30BAHUE THC U AJUCTAHIIMOHHBIX METOAOB V151 UCCJIEJIOBAHUS U3MEHEHUS
3EMJIEINIOJIb3OBAHMS (HA IPUMEPE COMOHA BAPYYHBYP3H CEJIEHTMHCKOI'O AMMAKA)
©Baspmaa Banmanrom6o (vbayarmaa@mail.ru)

Hucmumym eeoepagpuu MAH, 2. Yaan-bamop, Moneonus

USE OF GIS AND RS TECHNIQUES FOR THE RESEARCH INTO THE LAND-USE CHANGE
(CASE STUDY: BARUUNBUREN SOUM SELENGE AIMAG)
©Bayarmaa Vandangombo (vbayarmaa@mail.ru)
Institute of Geography MAS, Ulaanbaatar, Mongolia

Abstract: The environment and climate changes are influencing the basic form of land utilization. On the other hand,
socio-economic changes, especially transition to the free market economy is influencing land utilization and their
serious effect is increasing. For the whole country, basic forms of land utilization have changed under human activities
and now they are facing difficulties. Atmospheric changes influenced by the global warming and human activities, are
affecting the ecosystem of Mongolia and it is becoming a serious problem. The recent forms of land use and land cover
are classified using satellite image. But classifying of land use and land cover technique is incomplete.

Beenenue

W3Menenne kivMara H OKpYKalollel cpensl BIMSET Ha HW3MEHEHHE OCHOBHBIX (opm
3eMIIenoIb30BaHus. Vcronabp30BaHne 3eMENbHBIX PecypcoB ObLIO KIACCH(DUIMPOBAHO B 3aKOHE O 3eMile
Mownronmuu. [lisi  BBIMOJIHEHHS JTOTO 3aKOHAa HeoOxonuma HH(popMmamus O KadecTBE 3eMIIM |
3eMJICNIOIb30BaHUM, a I OCBOCHHUS 3eMelb Tpedyercs uxX kiaccupukanus. Knmumatudeckue M3MeHEHUS,
MPOUCXOMASANIME B YCIOBUSAX TIOOAIBHOIO TOTEIJICHHS, a TaKKe JeSTEIbHOCTh YEIOBEKa OKa3bIBAIOT
3HAYUTENILHOE BIMSHUE HA OKOCUCTEMbl MOHTOIMH, M OTO CTaHOBUTCA CEPhE3HOH MPOOIEMOIA.
KinumaTtudeckue katactpo(bl, BIMSHUAC III00abHOTO MOTEIJICHHUS, a ¢ APYroi CTOPOHBI MEPEYIIOTHEHHOE
TPaJIUIIMOHHOE CKOTOBOJICTBO, NOOBIYAa W TepepadoTKa ITOJIE3HBIX HCKOMAeMbIX, O€3Hal30pHasi BHIpyOKa
Jieca, JIECHbIE MOXKaphl - BCE 3TU MPUYUHBI BEIYT K U3MEHEHUIO BUJIOB 3€MJICIIOIb30BAHMSL.
enn nccnenoBanus

Lenbs paboThl — BBISBICHHE YKOJIOTHUECKUX (M3MEHEHHUS KJIMMAaTa, TIOBEPXHOCTHBIX BOJ, JIErpaIalius
MOYB, PACTHTENFHOCTH, JIECOB H T.J.) U COLUAIBHO-DKOHOMHYECKHUX MpobiIeM (POCT HACENEHHS, KOJTMIeCTBa
ckora, mpobiemsl 3emienenus). Coop n oObeanHeHne HHPOPMAIIUH 110 THM BOIPOCAM MO3BOJIHT BBISIBUTH
W TIOKa3aTh W3MEHEHHE 3eMJICNOJIb30BaHUS Ha HccieayeMod Iuiomanu. /[[nd BBIMONHEHUS Ienu
HCIIONB30BaHkl 1-5,7 kanamns! ciiytauka Jlanacat - TM B 2000 roxy u 1-5,7 xananse! cimytauka Jlanacar - TM
B 2010 romy. Mudopmanus, momydeHHas U3 KocMoca JUisl KiacCH(pHUKaIUK 3eMIIeITONb30BaHus, o0paboraHa
U KJIaccu(HUIMpPOBaHa ¢ TIOMOINIBIO MporpaMMHoro obecriedeHus ENVI o0ydaeMbiMu (KOHTPOIHPYEMBIMH )
METOJIaMHU.
MeToabl HCC/IeN0BAHUA

B pabore ucnonb30BaluCch CpaBHHUTENBHO-TEOrPA(UUECKHIA, CTATHCTHYECKUH, KapTorpaduvecKuid,
TUITOJIOTHYECKUN, UCTOPUYECKHI M OLICHOYHO-IIPOTrHO3HBI Meroabl. Hapsay ¢ 3TUMH MeromaMu ObUIH
WCTIOJIb30BaHbl IIM(POBBIE KOCMHUUYECKHE CHUMKH criiyTHHKA Jlanacat —TM, cHHTe3upOoBaHHbBIE B PaCTPOBOE
n300pakeHWe ¢ TPHUBSI3KOH K Tomorpaduueckoil kapre. B kadecTBe NporpaMMHOro o0ecredeHHs
npumMenenbl nponyktel ESRIInc.: nacronbubiii [ MC naker ArcMap, Erdas Imagine, [lwis, ENVI.
Hcnonb3yemble 1aHHBbIE

Bo BpeMsi Hay4HO-MCCIIENOBATEILCKOW Pa0OTHl OBLTHM OTOOpaHbI 2 HM300pa)KeHUs, KOTOpbIE OBLIN
nony4densl B aBrycte 2000 1. u 2010 r. (Pucynok 1). Otn 2 u3obpakeHus umeror pasauny B 10 er, 4ro
MOJIXOMIUT JUISl UCCIECOBATENBCKON paOOTHI 110 H3YYEHHIO H3MEHEHHUS KITacCH(UKAIINU 3eMIICTIONb30BaHUSI.
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JAHICAT T™ 2000 JAHICAT T™ 2010

Teozpaghuueckasn obwan xapaxmepucmuxa

Comon BapyyHOypaH HaxomuTcsi B ceBepHOU yacTd Monroiuu, B 299 kM ot Yinan-batopa, B 215 kM
ot mneHtpa aiimaka r. Cyxa-Batop. 3aechk mporsruBatoTcst xpedtsl bypsn /1985M/ u ero ropueiii orpor
Bymbatein Horoon Oyman /1781M/, BynyyH, Xomoor, Acrat /1444wm/, lunyycraii. Bosbinyio yacTh
TEPPUTOPHH 3aHUMAIOT TOMUHBI pek OpxoH, Xaurai, bypranraii, 93B3H.

Comon 3aHumaer miomans 2811.5 xm’. W3 Bceil miomamu comona 62.08 % 3aHMMAIOT 3eMIIH
cenbckoxo3siictBeHHoro HazHaueHus, 0.40 % - 3emum HacenmeHHbIXx myHKTOB, 0.41 % - 3emim
MPOMBIIIUICHHOCTH, TpaHcopTa, 36.99 % 3emnu necHoro gouaa, 0.12 % sBIsitoTcst 3eMii BogHOTO (DOHJA U
0.001 % - 3emmm oco® oxpaHseMbIX MPUPOAHBIX Tepputopuu (Tabmmuma 1). M3 cenbckoxXo3siHCTBEHHBIX
3eMenb 83.36 % 3anmmaror mactouina, 3.23 % ceHokocHble yroaps, 13.19 % mnaxorusie 3emiuu, 0.04 %
3anexxHble 3emiu, 0.18 % npyrue mmomanu [3].

[lo pe3ynbraTaM KOHTPOJISI M3 BCEH IIIOMIAJH TEPPUTOpHH macTOuml comoHa bapyyaOypan 1.6 %
ceHokockl, 6.8 % 3emnenenvuyeckue Tepputopuu, 0.04 % muomans meHTpa comona, 32.5 % meca, 19.5 %
yrcThle nactouma, 16.7 % macrouma ¢ kycrapaukamu, 17.9 % mactOuma cOyrpamu, 4.02 % mnactOuma
ckamHaMy, 0.8 % ckamsl [7].

KiuMmar pesko KOHTHHEHTaIbHbIH. Cpemmss sHpapckas Temmeparypa -22°C. Cpemssis TeMieparypa
mtonst +18°C. TozoBast cymMMa 0caakoB coctasisieT okono 300-400 mm. 31ech MHOTO pek. ITo pekn OpxXoH,
Xanran, bypranraii, 9383H. Ha nccnenyemMoii miomnand BCTPEIaroTCs CISMYIONTUE TTOYBEI: TOPHO-IEPHOBEIC,
TaeKHbIC, MEP3JIOTHO-TACKHBIC, JIECHbIC YePHO3EMHBIE, OIMOJ30JICHHbIE TeCYaHble, YepHO3EMHBIE, JIYTOBO-
0O0NOTHBIE, TyTOBBIC KAIITAHOBBIE, YePHO3EMHBIC TIeCUaHBIE.

Tabauma 1
Ne Tun 3eMeabHOro poHIa Iliromans /rexrapos/ IIpouent
1 3eMiIH CeJIbCKOX03ICTBEHHOr0 Ha3HAYEHHUS 174730.63 62.08
2 3eMIIn HaceJIeHHBIX ITYHKTOB 1136.15 0.40
3 3eMIIH MPOMBINIIEHHOCTH, TPAHCIOpTa 1147.74 0.41
4 3emun necHoro GpoHga 104103 36.99
5 3emin BogHOrO (hOHIA 334 0.12
6 3eMin 0c00 OXpaHSEMBIX IPUPOIHBIX TEPPUTOPHU 2.48 0.0
O0was niomags 281454 100.0

Ha uccnemyemoit miommanu mo cocrostauio Ha 2011rox Obu1o 140.2 ThICSY I'OJIOB CKOTA, B TOM YHCIIES
0.03 % BepOmronoB, 5.42 % mnomaneii, 7.90 % kopos, 49.45 % 6Gapanos, 37.20 % ko3. B 2011 romy
HacesneHue comona bapyynOypan cocrapmsuio 2930 uenosek (1494 - myxunnbl, 1436 - xenmuHbl). Beero B
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COMOHE HacuuThIBaloTCA 767 cemeil. 378 cemell comoHa >XMBYT B IieHTpe, 389 cemeil NpOXMBAIOT B
CENTbCKOM MECTHOCTH. BONBIIMHCTBO ceMell WMEIOT Oropojbl M TUTAHTAIlMK KapToQens, 3aHUMAIOTCS
MOoCceBaMH KOPMOBBIX PAacTEeHHM, 3€pHOBBIX KyJbTYp, KapTodens, oomieid. Ha uccnemyemoii mimomany mo
cocrosanio Ha 2011 rom u3 11808 rexkrapoB moceBamm 3epHa 3aHATOl1532 rexrapoB, 176 rekrtapos
nmocagkaMu kaproders, 100 rekrapos oBorel. Ha 3THX mOCEeBHBIX IUIOMIAAAX B 3amagHbIX coMoHax B 2011
roay ObUI0 monmy4deHo 17442 1 ypoxkas, B TOM 4rcie 3epHOBBIX KynbTyp 13012 T, kaprodens 2752 1, oBomiei
1678 1 [5].
Pe3yabTaThl HccIe10BaH Ui

[To xnaccudukanusaM U U300paKEHHUIO BUIAOB 3eMJICHOIb30BaHUS Hccieayemoin mromanu B 2000 u
2010 rogax, yauThIBas IUIOMAAb TEPPUTOPHH OTAEIBHBIX KJIacCOB, ObllIa cOCTaBJIEHA CIEAyIoIas Tabnuia
(Tabnuua 2, pucyHoK 2).

Tabnuna 2
2000 roga 2010 roga HN3menunauch
Tun 3emi1eno0b30BaHUS ILomaas IIpouenr ILomans IIpouenr n.noma)m(chz)
(kM) (%) (kM) (%)
Jlec 820.20 29.17 807.12 28.71 -13.08
Jec Kycraphbie 398.11 14.16 307.64 10.94 -90.47
3eMIIN
C rycTou 429.08 15.26 641.18 22.81 212.1
TpaBoi
Macrémma C yMuepeHHoﬁ 457.83 16.28 296.17 10.53 -161.66
TpaBoil
C penKoii 386.21 13.74 485.95 17.28 99.74
TpaBoi
ITaxoTHBIE 52.66 1.87 106.18 3.78 53.52
3 3eMIIN
emaeneme 3asexHbIe 127.91 455 70.99 2.52 -56.92
3eMIIN
Boauo- 128.94 4.59 84.34 3.00 -44.60
Apyrue 60II0THBIE
Jpyrue 10.57 0.38 11.94 0.42

Ilo pe3ynomamam uccineoosanus:

- B 2000 romy miormaap jeca cocrapisuia 820.20 kM’ a k 2010 roxy crano 807.12 kM?, 3a 10 ser mwiomams
neca yMeHbIImach Ha 1.59 %. D10 cBs3aHo ¢ BBIPYOKOIi Jieca 1 MoxKapoM;

- B 2000 roxy miomaas KycTapHble 3eMiIH cocTapisiia 429.08 km’, a k 2010 roxy ux crano 307.64 km’, 3a
10 ner ux TuIoMaab yMeHbIIach Ha 22.72 %;

- B 2000 roxy miomas nacTOMI ¢ TYCTOi TpaBoii coctaisia 429.08xm’, a k 2010 roxy 641.18 kv’, 3a
10 ner mmomans yBenudmiach Ha 33.08 %;

- B 2000 roay miomazb NacTOUII C YMEPEHHOM TpaBoii coctapisiia 457.83km>, a k 2010 romxy 296.17 km?,
3a 10 set Tutomane ymeHsmuiach Ha 35.31 %;

- B 2000 romy momaas MacTGHI ¢ PeIKOil TpaBoii cocTaBnsma 386.21 kv’, a k 2010 roxy 485.95 kv’, 3a
10 mer mmomaap yeenmuumiack Ha 20.52 %. WM3-3a moremyieHus KinMaTa, HEpaBHOMEPHOIO
pacrmpenencHuss 0CaJKOB YBEITHMYMUBACTCS TPOIECC Jerpajallii II0YBBI, YMEHBINACTCS IUIOJIOPOJIHE
MTOYBBI, YBEINYMBACTCS TUIOMIAL 0€3 PACTUTEIILHOCTH;

- B 2000 romy momiams MaxOTHOM 3emiu Obuia 52.66 kM’, a k 2010 roxy 106.18 kM, 3a 10 mer
yBenmuumitack Ha 50.40 %. DTo MOXKHO CBSI3aTh C TEM, YTO pabOTa KOJIXO3HHKOB ObLIA B COCTOSHUH
3acTos BCIIEACTBUE Mepexo/a Ha phIHOUHYIO0 3koHOMEKY. K 2000 roay SKOHOMHKA CTpaHbI YITy4IIUIACh,
YTO MPHUBEJIO K PA3BUTHIO 3eMIICIIEIIS;

- B 2000 romy rouaas 3aneKHoi 3eman coctaBuia 127.91 km?, k 2010 roxy 70.99 kM’, yMeHbIINIACH HA
44.50 % 3a 10 ner. C oaHO# CTOPOHBI, OOJIBIIIMHCTBO 3AJICKHBIX 3eMEJIb MPEBPALIACTCS B MMacTOMIIA C
penkoii TpaBoW. A ¢ Ipyrod CTOPOHBI, MPOUCXOJUT TOBTOPHOE HCIIONB30BAHHE 3aJICKHBIX 3EMEIb,
MOATOMY WX IJIOMIAb cokpamaercs. OHAaKO YacTh 3eMeJlb CHIIBHO 3aCOPSETCS COPHSIKAMH, BCIICIICTBHIE
3TOTO YMEHBIIACTCS TUIOIOPOHOM MTOYBBL;

- B 2000 roxy miomaas BOAHO-GONOTHBIX yroamii cocTaBisna 128.94 km”, k 2010 roxy 84.34 kM, T.c.
ymeHbImnack Ha 34.59 % 3a 10 ner. B kpaeBbIx "acTsx jieca Jiyra, OONOTUCTBIE YIACTKH MPEBPATHIIUCH
B TPaBAHUCTLIC HaCTGI/IH_[a. B HaceneHHBIX IMyHKTax IjIiouajab 3eJIEHBIX HaCEDKI[eHI/Iﬁ YMEHLUINJIACK.
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KAPTA SEMIENOILIOBAHIA 2000

Yenosubie 3uaku

Puc. 2

3akJ0uenue

e [lo pe3ynbraTam UCCICIOBAaHUS HAa M3MEHEHUE 3EMIICTIONH30BAHUS BIMSIOT HE TOJIHKO TPUPOJIHBIC U
AHTPOIOIreHHBIC (haKTOPHI.

e Takum oOpa3om, JUIsE M3y4eHUS] W3MEHEHHS 3EMIICTIONB30BAHUSl  WCIIOJIL30BAHBI  METOJIBI
JMUCTAaHIIMOHHOTO 3oHaupoBaHuss u [MC-texHomornu. B  kadecTBe HWCTOYHUKA HCIIONB30BAHEI
pa3HOBpPEMEHHBIE KOCMHUYECKHE CHHMKH OJHOH MECTHOCTH. OJTa paboTa TOJNE3Ha  JUIs
KpPaTKOBPEMEHHOT'0 N3YyUEHHS 3eMJICTIOIb30BAHUS ONPeIeNEHHON MECTHOCTH.

e Ha nmanpHeifmeM 3tare HEOOXOAWMO C IENBIO YTOYHEHHUS] UCCIENOBAHUSI COMOCTABHTH MECTHOCTH C
n300pakeHueM Ha KOCMHYECKOM CHUMKE.

e JlaHHasl Hay4YHO-HCCIIEAOBATENbCKasl paboTa SBISETCS OJHUM M3 OCHOBHBIX BHJIOB MCCIICAOBAHUS JUIS
MOHUTOPUHTA, B KOTOpOH OblTa c/elaHa TOMNBITKA KIACCHOUKAMM HCIIOIb30BAHUS 3eMelb U
OTIpE/ENIeHBI er0 N3MEHEHHUSI.
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Abstract: Based on the basin approach, the paper presents the methodology of physical and geographical
regionalization and provides a typology of the Russian-Mongolian transboundary territories.
Key words: physical and geographical division into districts, typology of districts, basin approach.

TpancrpaHu4Has poOCCUNCKO-MOHTOJIbCKAsE TEPPUTOPUS pacroyiokeHa Mexny 47 u 54 ceBepHBIMU
napaiensiMu 1 87 u 117 MepuamanamMu M TpeACTaBIseT co0Oi BBITSHYTHIM B IIMPOTHOM HAaINpaBiICHUU
ceBepHBI py6ex MOHIOIBCKOrO IIATO MPOTSKEHHOCThI0 0Kono 4000 kM® 1 o6IIel MmIomanso okomo 1
MiH. 300 Thic. KM’. 3amafHbli pyGek TPAaHCTPAHHYHON TEPPUTOPUM HAXOIMTCSA B TOPHOIl chucTeMe AnTaii,
Ha IIOCKOrophe YKOK (OoTKyma Oepér Havaimo p. OOb). 3arem oxBaThiBaeT TYBHHCKYI) KOTJIOBHHY H
Kotnosuny bonpmux 03€p, Bocrouno-TyBunckoe naropre, TomkuHckyo U JlapXaJackyio KOTJIOBHHBI
Jlanee BBIXOOWT Ha TOpHYIO cHcTeMy Boctounsiii CasiH, orpaHuyeHa C ceBepa XpeOTOM Y IMHCKUN |
Bimouaer xpeber bompmioit CasiH (oTkyna Oepér Hadano p. EHwmcell) u ero orporu. 3arem mepecekaer
Baiikanbckyro puToBYIO 30HY M TPOXOAUT Mo OacceiiHy o3epa baiikal, MONHOCTBIO BKIIOYas OacceiH p.
Cenenra. [lanee nepecekaer xpeder XIHTIH, BBIXOAUT Ha BEPXOBBs OacceliHa p. AMyp U 3aKaHYMBAeTCs Ha
cesepe BocrouHo-MoHroneckoil paBHuHBL. 1[I0 3TOM TeppuUTOpUM MNPOXOAUT MHUPOBOM BOIOPA3LAET H
(usuKo-reorpaduuecKas rpaHuId MKy JECOM U CTEIBIO.
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Puc. 1. TpancrpaHu4HbIe ¥ IPUTPaHUYHbIE PEUHbIe 0aCCEHHBI POCCHIICKO-MOHIOJIbCKOM TPAHCIPAHUYHOMN TEPPUTOPUU
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Jnst BBISBICHHSI OJHOPOTHBIX (U3UKO-Teorpa)MuecKuX padOHOB M ONPEHEICHUS WX TpaHHIl
UCIIOJIb30BaH 0acCeHOBBINA MOAXOM, B OCHOBE KOTOPOTO HAXOMTCS MOHMMAaHHE PEYHOro OacceiiHa Kak
MPUPOIHOA IIEIOCTHON SKOCHUCTEMBbI C HEPApXHYECKH TOCTPOCHHBIMUA TOPH3OHTAJIBHBIMA M BEPTUKAIBHBIMU
CBs3siMHU, (popMHpOBaHHE U (DYHKIIMOHHUPOBAHUE KOTOPOW OOYCJIOBJICHO TEOJIOTMYCCKUMHU, TEKTOHUYECKHMH,
KIMMAaTHYECKUMHA ¥ JIPYTHMH  (DaKTOpaMy pa3BUTHSI PEYHOW CETH B EIUHBIX OporpaduyecKkux TpaHUIax.
Vi3MeHeHus1, TPOUCXOIAIIME HAa BOMOCOOPHOI IUTomaau OacceliHa, HeM30eKHO OTPAKAIOTCS HA KAYECTBEHHBIX U
KOJIMYCCTBCHHBIX XapaKTCPUCTUKaX COCTOSAHUA BOJHBIX O6’LeKTOB U KHU3HCOACATCIIBHOCTU HACCICHUS. Ha
OCHOBaHWM 3TOro moaxoja B wHpopmanmonHoit cpene ArcGIS mo Tomorpaduyeckoid ocHoBe Macmitaba
1:1 000 000 (Pockaprorpadus) nmpu yTOUHEHHUH MPOOJEMHBIX YYacTKOB MO ocHOBe macmTaba 1:100 000,
omnpezeneHbl pu3nKo-reorpadpuueckue pyoekn TpaHCTPAaHUYHBIX PEYHBIX OacceiHOB (puc. 1).

B pe3ynbrare KapTOMETPUUYECKOH OLEHKH OIpe/eieHbl MOp(hOMETpUUECKIE MapaMerpbl 0ACCEHHOB U
yCTaHOBIICHA 00LIIast TLIoNa b TeppuToprn — 1 278 837 km” (tabu. 1).

Tabnuna 1.
Mop¢omerpruieckre napamMeTpbl peYHbIX 0acCeHHOB.
Ne Peunoii 6acceitn TInomazs (kM2 [Tnomane (%) [IpoTspKk€HHOCTD rpaHuULIBL
(kM)
1 | O6ckuit 79620 6,2 2056
2 | Enuceiickuit 184452 14,4 3772
3 | Beccrounsri 208508 16,3 3406
4 | Anxrapo-baiikanbckuii 71214 5,6 2567
5 | CeneHruHCKH 445666 34,9 5717
6 | Amypckuii 289377 22,6 3710

VcranosneHa OacceifHOBas NPHHAUICKHOCTh YYAaCTKOB TOCYAAPCTBEHHOW POCCHICKO-MOHTOJIBCKOM
TPaHUIIBl W ONpeeieHbl MX IUIAHOBO-BBICOTHBIE XapakTepucTuku. OrmpezeneHa oOmas NpoTsHKEHHOCTh
rpanutibl (4038 kM) 1 IPOTHKEHHOCTH 0aCCEHHOBBIX YUaCcTKOB (pHC. 2).
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Puc. 2. IIpotspk€HHOCTD 6GacCeTHOBBIX YUaCTKOB I'OCY/IAapCTBEHHOH POCCHHCKO-MOHT OJTbCKOW I'PaHMUIIBI

Puc. 3. Penbed poccuiicko-MOHTOJIBCKO TpaHCIpaHYHOU TeppuTopuH (Moxens SRTM)

I[lo cBoemy ¢usuko-reorpapuyeckoMy TOJOXKEHHUIO HCCIeayeMass TEPPUTOPUS  BKIIOYACT
CeBepoa3narckue ToJblIOBbIe M TadkHble TeocHcTeMbl, (CeBepoa3MaTCKHE CTEIHbIE T'€OCHCTEMBI H
LentpanpHoa3uaTckue cremHble reocuctembl. Jlanmmadter CeBepHoW A3uuM mpencTaBieHbl  HOxHO-
Cubupckoii TopHO# o0sacThio, manmmadrel LlenTpansroir Asun — CeBepo-MOHTOIBCKON MOMYIYCTBIHHO-
crenHoi obOmacteio [1, 2]. ®usuko-reorpadpuyeckoe pPaHOHUPOBAHHUS HCCICIYEMOH TEPPUTOPUHU
3aKII0Yajach B TEPPUTOPUAIBHOM TOAPA3/ICICHUN TPAHCTPAHUYHBIX OAacCEeHHOB PEeK HA YYAaCTKH 3EMHOM
MOBEPXHOCTH, O0JIAJAIOIIe BHYTPEHHUM EIHMHCTBOM M CXOAHBIMH (PU3HKO-reorpaduyecKuMu YCIOBHIMH.
Takum 00pa3oM, ObUIa BBINONHEHA KIacCH(UKAIMH TEPPUTOPHH 110 OCHOBHBIM MPHUPOJHBIM MPU3HAKAM —
penbedy ¥ paCTUTEIBHOCTH.

P

Puc. 4. PactutenbHbIN TOKPOB POCCHHCKO-MOHT OJIbCKOW TPaHCT PAHUIHOH TEPPUTOPHU.
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Puc. 5. ®uznko-reorpaduyeckoe paiiOHUPOBAHUE POCCUIICKO-MOHTOIBCKOM TPaHCIPAHUYHOH TEPPUTOPUI

Tabmuuna 2.
CDI/ISI/IKO-FCOI‘pa(l)I/I“ICCKaH THITIOJIOI UsL TpaHCFpaHPI‘lHOﬁ pOCCHﬁCKO-MOHFOHLCKOﬁ TEPpUTOPUN
Ne Ddusmnko- Ne ®dusmnko-reorpacdmyeckmii Mnowap | Mnowa | Npotsaxé
reorpacbmyeckas paWioH b(KM) | Ab (%) | HHOCTb
obnactb rpaHuubl
(km)
1. | BepxHeoGckas 1.1 | KaTyHCKMIA BEICOKOrOPHBIN TaéXHbIi 54909 43 2054
BbiCOKOropHas 1.2 | BuA-TeneLKuil BLICOKOTOpHbIN Ta&xKHbIi 24711 1,9 1081
TaéxHan
npurpaHuyHas
2. | BepxHeeHuceicKasa |2.1 | EHUCENACKMIA BLICOKOTOPHbIA TaeXHbIA 68019 5.3 2013
BbIGOKOropHas 22 | BorblUeeHUCENCKUIl CPeAHEropHbIN KOTNOBUHHGIN TaéKHbIN 56763 44 1815
;:2::::““" s 2.3 | ManoeHuceickuii BLICOKOTOPHbIN TaeXHbIN 41910 33 1775
2.4 | [JapxaAcKuil BEICOKOTOPHBIA KOTNOBUHHBIA TaEXHBbIA 17761 1,4 774
3. | bonblueosépHas 3.1 | Ko6aoronbckmit BLICOKOTOPHBII KOTIIOBMHHBIA CTENHOM 50214 3.9 1665
GeccTOUHanA BBICO- |35 | V6cyHypeKkutil cpedHEropHbIi KOTMOBUHHBIIA CTEMHON 49215 3.8 1692
::;OE::I_;::;HOB"H_ 33 | BonblUeo3&pHbIil CpeAHEropHbIN KOTMOBUHHBIIA CYXOCTENHOM 77540 6.1 1932
TpaHcrpaHuuHas 3.4 | TACUIAHrONbCKIA BEICOKOTOPHBII KOTMOBUHHBIA NECOCTENHON 31539 2,5 1318
4. | AHrapo- 4.1 | BocTouHOCAAHCKO-OKNHCKMIA BEICOKOTOPHBIV TaeXHbINA 16594 13 855
Balikanbckas 4.2 | BOCTOMHOCASHCKO-TpUaHrapekuii CpeAHeropHbIii TaexHbIil 27788 23 1071
::.el.;g_:(: ; OpHan 43 | WpkyTHo-BaiikanbCKiil BICOKOTOPHBbIN KOTIOBWHHBIN NecocTenHomn 17448 1.4 1225
npUrpaHUyHas 4.4 | Xamap-flabaHcKuit BbICOKOrOPHBIN Ta&XHbIi 10783 0.8 945
v 5. . Céneumucxan 5:1 | XyBeyrynbeko-OruitHronbCKuiA BeICOKOrOPHbIN NIeCoCTenHo 42239 33 1471
cpeaHeropHo- 52 | [anrapMypeHCKuii BLICOKOrOPHBI ecocTenHoi 23096 1.8 1143
::Z;’;z:::::: 53 | NBapronbCckuii BLICOKOrOPHBIN NeCOCTENHON 43350 3,4 1288
TpaHcrpaHUyHas 5.4 | [PKUANHCKUI BBICOKOTOPHbIIA NecocTenHom 23466 1.8 1116
5.5 | BepxHeceneHIMHCKUI CpefHeropHeli CTEMHON 40402 82 1881
5.6 | OpXOHCKMIA CpeHErOpHbIN CTEMHON 51288 4,0 2020
5.7 | Tyynckuit CpeAHEropHbIiA CyxocTenHon 48183 3.8 1598
5.8 | CeneHrMHCKWiA HU3KOrOPHbIA GONOTHO-NYroBoM 6703 0,5 691
5.9 | CeneHruHcko-lyCHHOO3ePCKNIA CPeAHEropHbIi KOTMOBUHHBINA 13493 1,1 1089
necocTenHoi
5.10 | CeneHruHcKko-OpXOHCKMIA HUSKOTOPHbI CTENHOM 4185 03 390
5.11 | XaparonbCkuii CpeHeropHbli CTENHOM 30951 2.4 1051
5.12 | YAMHCKWIA HUBKOTOPHBIV Ta&XHbIN 34941 2,7 1306
5.13 | XWroKcKuil HU3KOrOPHBIA NecocTenHon 38899 3,0 1753
5.14 | YMKOWMCKMIA HU3KOrOPHBIN NecocTenHON 44476 3,5 1740
6. | BepxHeamypckas 6.1. | VIHFOACKMIA HUSKOrOPHbIA NecocTenHOR 37596 2,9 1552
CpeAHeropHo- 6.2. | OHOH-BOP3MHCKIN HUSKOTOPHBIA NIECOCTENHOI 37499 2,9 1239
ROTIOHMHHAYN 6.3. | OHOH-X3HTaICKUIf CpeAHEropHbIN NecocTenHol 56126 44 1731
necocTenHas
TpaHcrpaHuuHas 6.4. | BoCTOYHO-MOHIOMbCKUIA HUIKOrOPHBIA KOTNOBUHHBIN CTENHON 98929 7.7 2061
6.5. | KepyneHckuii cpegHeropHblii CTenHoi 59219 46 1609
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Jnst pallOHUpOBaHUST TEPPUTOPUHU IO THIIAM penbeda HCronb3oBaHa HUdpoBas Mojenbs penbeda
SRTM (puc. 3).

Tunuzanus 6acCEHHOBBIX yYaCTKOB 1O OCOOCHHOCTSIM PACTHUTEINBHOCTH BBIOJHEHA Ha OCHOBAHHUU
nemmdpupoBanus cuensl Landsat (puc. 4)

B pesynbrate paifoHmpoBaHuUsl BBIIEICHBI 6 Gdu3uKo-reorpadudecknx obmacteid u 33 ¢usmko-
reorpaduyeckux paiiona. Kaxkmas o0macte oObeIMHSIET T'€OCHCTEMBI OJHOrO OaccelHa, CXOAHBIE II0
BO3pacTy, MOBEPXHOCTHBIM OTJIOXKEHHUSIM, peibedy, OCOOCHHOCTIM THAPOrpaduyecKoil ceTH, KIMMary u
BHJIOBOMY COCTaBY OHMOIICHO30B.

Kaxnapiii  paiioH xapakTepu3yercs OmpelciEéHHBIM TUIIOM JaHmmadra, CKIAIBIBAIOIIMMCS U3
npeobaagammux GopM peiabeda U JOMUHUPYIOIIMX PACTHTENBHBIX cooOiiecTB. [IpemnokeHHas Moaelb
TEPPUTOPHAIILHOTO JIENECHUS (UKCHPYET THIMYHBIE IOJIMTOHAIBHBIE CJUHHIBI 3€MHOW IMOBEPXHOCTH H
SIBIISICTCSL TIPOCTPAHCTBEHHOM OCHOBOW Uil JAIbHEHWIIEro TeonH(OPMAIMOHHOTO MOJICIUPOBAHUS U
MPOTHO3UPOBAHUS C MENbl0 pa3paboTKH PEKOMEHIAIMH MO ONTHMH3AIUU MEXroCyIapCTBEHHOTO
TEPPUTOPHAIILHOTO TIAHUPOBaHHSA (TadI. 2).

Pabora BemonHena B pamkax MuTterpanyonnoro npoekra CO PAH Ne 23.
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OPUTOMEJINOPATUBHBIE HACAKJIEHUS HA KOYEBBIX ITACTBUIIIAX
B MOHI'OJIMU U 3ABAMKAJIBE
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PHYTOMELIORATIVE PLANTINGS ON THE NOMADIC PASTURES
IN MONGOLIA AND TRANSBAIKALIA
©Bobrinev V.P., Pak L.N. (pak_lar@bk.ru)
Institute of Natural Resources, Ecology and Cryology SB RAS, Chita, Russia

Abstract: The article considers tough conditions of the semi-deserts of Mongolia and Baikal region. As a way to
mitigate the climate of nomadic pastures, the authors proposes first to create forest plantations, and then the ecological
frame for increasing the percentage of forest land up to 7-8%. It recommends to create forest plantations on the
pastures, to increase the productivity of pastures and to improve conditions for the population living in semi-deserts.
Key words: semi-deserts of Mongolia and Baikal, phytomelioration, nomadic pastures.

B monynycteiHHO#M 30He IleHTpanbHOW A3MM PacCHONIOKEHBI NACTOWIIHBIC YIrOAbs HECKOJIBKO
MWIIHOHOB TeKTap, NMpUHAUIeKaIe TpeM rocynapcrBam: ror 3abaiikanbs (Poccust), ceBep Bocrtounoro
Aiimaka (Monronus). [TacTOuIa 3Toi 30HBI ABJISIOTCS OCHOBHOM KOPMOBO# 0a30i Ui KHBOTHOBOJICTBA.
Onu oOmajmaloT pa3HooOpa3ueM KOPMOB W JITMTCIBHBIM KPYIJIOTOAMYHBIM BBINACHBIM IIEPHUOIOM.
YpokaltHOCTh 3THX MACTOMII PE3KO KojeOIeTcs Kak 1Mo rojaM, Tak U B TEUCHHE T'0/ia, YTO OTpakacTcs Ha
CTaOMJILHOM Pa3BUTHUHU )KMBOTHOBOJCTBA B 3TOM 30HE, TI¢ MPeo0IIaiacT OBIEBOCTBO. B HeypoxkaliHbIe TO/IbI
Ha NacTOMINAX B ATOW 30HE HAOJII0AeTCs aAeXK KUBOTHBIX.

WMHTEeHCHBHOE M HEPEryJIMpPyeMOE MCIIOJIb30BAHUE MMACTOUI] B IOJYIMYCTHIHHON 30HE BBI3BIBAET
COKpAIllCHHE U JaKe MCUC3HOBEHUE IEHHBIX KOPMOBBLIX PAaCTCHHM, pa3pyIleHHE TUIOJJOPOTHOTO CIIOS ITOYBBI
1 00pa30BaHKE MOABMKHBIX ITECKOB. Bce 3TO yXyamiaer ycinoBus i CTaOMIIBHOTO Pa3BUTHS U IOBBIIICHUS
€ro MPOAYKTHBHOCTH.

Bcest Tepputopusi ynoMsHYTOW TMOJYMYCTBIHM OTHOCUTCS K 30HE CYXOro kiaumara. s 3Toil 30HbI
XapaKTepHbl CYXOBEU M JONrasi 3MMa ¢ YCTOWYMBBIMA MOPO3aMH W HEOOJBIINM, HEYCTOWYMBBIM CHEKHBIM
MOKpoBOM. JIeTo CpaBHHUTEIBHO KOPOTKOE M JKapKoe, TOJIOBOE KOJUYECTBO OCAJKOB HE3HAUMUTEIBHOE U
mmMensiercs ot 150 o 230 Mmm. B 0oCHOBHOM OCaJIK¥l BHINIAAIOT B TEIUTBINA Mepuo (0L — aBrycT). ['omoBoe
ucnapenue uzmensiercs B mpenenax 700-900 mm.

[TouBbI ONMYMYCTHIHHON 30HBI COJIEPIKAT MajIo TyMyca U JIOCTATOYHO 3aCOJICHBI. 31eCh MPeo0IIagaoT
cepo-Oyphie IlecuaHble, CYIECUAHbIE U CYIJIMHUCTBIC IIOYBBI, C IPOSBJICHHEM COJIOHIIEBATOCTH,
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COJIOHYAKOBOCTH, TJIe B MIOYBEHHOM ITOKPOBE MPEOOIaIaloT TONBIHH, COMISTHKA. B Teruible BIaKHbIE BECHBI
MOSIBIISIETCS MHOT'O PACTEHUH, B OCHOBHOM 31U (HUTOB, KOTOPBIE C HACTYIIJICHWEM 3aCYILIMBOrO JieTa (MIOHB)
moru0arT OT 3acyxu. TakuM o00pa3oM, OCHOBHBIMH OCOOCHHOCTSIMM OTOH 30HBI  SIBISETCS
KOHTHHEHTAIbHOCTh U 3aCyIIUIMBOCTH KJIMMATa.

Okonoruyueckas 0OCTAHOBKA B 3TOM PErHMOHE YCYTYOJSeTcsi ¢ KaXAbIM T'OJIOM, PacTyT IUIOMAan
MacTOUII] ¢ BETPOBOM M BOISHON 3pO3MEH, KOTOPHIC BBHI3BIBAIOT DSl HEOKEIATSIbHBIX M3MEHEHUN BO BCEX
3JIEMEHTaX MPUPOHOH cpenbl. [IbuTbHBIE OypH 3arps3HsIIOT aTMocdepy, YXYALIAI0T SKOJIOTHIO, OCIOKHSIOT
MpoBelieHne paboT B MOJEBOACTBE, KUBOTHOBOJCTBE W IMPOXKHBAHUE YENIOBEKA. B CBsI3M ¢ 3TUM TpedyeTcs
MPOBEJIeHNE KOMIUIEKCa MPOTHBO3PO3MOHHBIX MEPONPUATHH, 3aIIIUTHOE JECOpa3BeAeHNE Ha MACTOUIIAX IS
yIy4IlleHHUsi MEKPOKIIMATa B MOTYMYCTBIHHOM 30He. OnmHOMY 3abalkanbCcKOMYy Kparo HE CHPaBUTHCS, Tak
KaK LEHTP CaMOM IIyCThIHU HAaXOAUTCSI B MOHTOIUU.

UroOBl ymydIIUTh MHUKPOKIUMAT B CYXOH CTElH HYXHO CO3JaTh CHUCTEMY JIECHBIX IIOJOC Ha
nacTOMIAaX W MallHIX Ha IUIONIA M B HECKOJIbKO MUJIIMOH TeKTap B MIPUTPAHUYHBIX paiioHax. ToJIbKO Takas
CHCTEMA JIECHBIX MOJIOC CIIOCOOHA M3MEHUTh MHKPOKIIMMAT, C/IENIaTh €ro MPUTOJHBIM JJIsl )KHUBOTHOBOJICTBA,
MOJICBO/ICTBA, TPOXXMBAHUS YelIOBeKa B CyXWX cremsx. HeoOXoaMMo MOMHHTB, YTO 3a IONYMYCTBHIHEH
JIBYDKETCSl TTYCTBIHS, KOTOpasi MOXKET CMEHUTh KJIIMMAT IONYIYCTBIHU Ha 0oJiee KEeCTKUH - Oe3KU3HEHHOH
MTyCThIHH.

C nenpio M3ydeHus: MPOU3BOACTBEHHOTO OIBITa BHIPAIIMBAHUSA B CYXOW CTEMU JECHBIX HaCaXJACHUI
HaMH MTOCTOSTHHO ¢ 1967 Tona mpoBoasTes Ha tore 3a0aifkalbCKOro Kpasi HCCIEOBAHUS 110 MPHKUBAEMOCTH,
pOCTY, IONTOBEYHOCTH JAPEBECHBIX pacTeHuil. B mporecce m3ydeHus: ObUTH 0OCIENOBaHBI JICPEBbS U
KyCTapHHKH Ha MOJISIX M MACTOMIIAX B CUCTEME JIECHBIX TTOJIOC, MX BIUSHHUE HA MUKpokiumMar [1, 2, 3].

B naHHBIX HacaXAEHUSAX BCTPEYAIOTCS pa3HbIE MOYBBI, TJI€ PACTEHUS MOTYT YCIIEIIHO pacTH, a Tle
norubaroT crycts 1-2 roma. [l ycrmemHoro BbIpallMBaHUsI APEBECHBIX TOPOJ B CyXHX CTEMsAX HaMU BCe
nmo4Bbl pa3ouThl Ha 4 kareropum (tadn. 1). [locrme mpoBeacHUST XUMHUYECKOTO aHalW3a IOYBBI, HYKHO
pemaTh Kakue MOXHO BBICAKUBATh JPEBECHBIE MTOPOJIbI, U KaKHe IMPUMEHITh MEpbl IO METHOPAIH MTOYBHI,
U y’Ke TIOTOM IIPOBOJIUTH IOCAIKY.

B nmanHOlf cTaThe NpoaHANM3MPOBAHBI HAIIM MHCCIIENOBAaHMA M OTEYECTBEHHAs JHTeparypa IO
WCIOJIb30BAaHUIO JIECOHACAKIEHUH B KMBOTHOBOJCTBE, KOTOPHIE HECKOJIBKO OTJIMYAIOTCS OT JIPYTUX BHJIOB
3alIUTHBIX HacaKaeHuH. JlecHbIe Haca)X IeHus, TpeAHa3HauYeHHBIE JUTsl HyK]l )KUBOTHOBOJICTBA, HA TTACTOMIIAX
HUMEIOT CIIeNyIolIee Ha3BaHHe: MACTOMIIE-3aUTHBIE JIECHBIE MTOJIOCHI, MACTOUIIIHBIC MEINOPATUBHO-KOPMOBBIE
HACaXKJICHUS, 3CNICHbIC 30HTHI, NpPU(PEPMEHHBIC M TPHKOIIAPHBIC 3aIUTHBIC HACAKICHWS, 3aTHIIKOBBIC
HACaKIACHUSL.

Tabnwna 1.
KHaCCHq)HKaHHf{ JICCOIIPUT'OAHOCTH ITOYB I10 3aCOJIECHHOCTH 11 BbIpAIIIUBAHU JICCHBIX HaCa)KZ[eHI/Iﬁ Ha l'IaCT6I/IH_IaX MoHronuu u
3abaiikaibs
T 0,
Bt Brias Coneprxanue coneil B Macce mouBsl, %
OrpaHUYEHHO YCIIOBHO HE
3aCOJIEHHS U oCThb JIECOIIPHUT OJIH
JIECOIIPUIOMH | JIECONPUTOAH | JIECOIPHUIOIH
COJIN IIOYBbI bIC bIE bIE bIE
KapOonatHele | cyxue 0,01 0,005-0,01 0,01-0,02 6onee 0,02
CO, NaHCO
( IilaCaO > | cBexue 0,02 0,015-0,02 0,02-0,03 6onee 0,03
MgCO, BIIAXKH
CaCo) bie 0,03 0,025-0,03 0,03-0,04 6osee 0,04
XIIODHIHbLE cyxue 0,01 0,01-0,03 0,03-0,04 6osee 0,04
(CIPMZ‘g ol |cBexue 0,02 0,02-0,04 0,04-0,07 Goxee 0,07
NaCl) e 0,03 0,03-0,10 0,10-0,20 Gonee 0,20
cyxue 0,08 0,08-0,20 0,20-0,40 6osee 0,40
CynbdaTtHeie | cBexHE 0,040 0,40-0,80 0,80-1,20 6osee 1,20
(SO, NaS0) o 0,040 0,40-0,80 0,80-1,20 Goree 1,20

Kaxplit BUJI IEpEUNCIICHHBIX HACAXKICHUI BBIMOIHSICT MPeIHa3HAYCHHbBIC UM (QYHKIIMH, H CO3Ial0TCS
JIeCHbIE HACaXJICHHS ONPEACICHHOH KOHCTPYKIMU C HCIOJIb30BAHHUEM acCOPTHMEHTa JPEBECHO-
KyCTapHHKOBBIX MOpOJ (Tad. 2).
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Tabmura 2.
OCHOBHOM aCCOPTUMEHT JPEBECHO-KYCTAPHUKOBBIX MOPOJI, PEKOMEHAOBAHHBIX IS CO3[aHUsI JIECOMETHUOPATUBHBIX
HAaCaXIEHUH Ha racToumax MoHIoiny U 3a0aiKaibs

o
2 : 2 L o

=2 2% | E | E2.8 |85

g = E 2 5] Q&3 & =

Re | S:fZ | 5| &8FE8 g3

Topors b3 | RS | 2| ZfEE|f:

E B Qo = 3 5 QESQ =8

€5 | 558 | 5 | EETE | &%

58 = = o o F

5] s =

= Z
JIucrBenHuna cubupcekas - Larix sibirica Ledeb. + - + + +
Cocna Kpsinosa — Pinus Krylovii Serg. + + + + +
Tonoins naBponucrhelii — Populus laurifolia Ledeb. + - + + +
Tonons G6anp3ammdeckuii — Populus balsamifera L. + - + + +
Bosiperank paypeknii — Crataegus dahurica Koehne ex C.K Schneider + - - - +
WM npusemuctsiii — Ulmus pumila L. + + - + +
I'pyma yccypwuiickast — Padus ussuriensis Maxim. + + + + +
S6mons [Mamnaca — Malus pallasiana Schneider + + + + +
Abpukoc cubupckuit — Armeniaca sibirica Lam. - + - - -
VBa npyroBunHas — Salix viminalis L. - + - - -
Kaparana npeBoBunas — Caragana arborescens Lam. - + - - -
Kaparana menkonucrras - Caragana microphylla Lam. - + - - -
Kaparana y3konucrHas - Caragana stenophylla Pojark. - + - - -
Kaparana xapnuxoBas - Caragana pygmaea L. - + - - -
Tepecken xoxuatsii - Ceratoides (Tourn.) papposa Botsch. et Ikonn. - + - - -

[TacTOuIIHBIE 3aIUTHBIC JICCHBIE TIOJIOCHI B TIOAYIYCTHIHHON 30HE CO3al0T MPEUMYIIECTBEHHO U3 3-4
PAAOB IIPH LIMPUHE MEXIYPsAUi 3-5 M ¢ pa3MelieHneM cakeHIeB B psij yepe3 1-2 M. IIpomonbHbIe monocs!
pa3MeIaTcs MOoMepeK IMOCTOSHHO JEMCTBYIONIMX BETPOB, Ha CKJIOHAX 10 3°, BOBMOXXHO OTKJIOHEHHE
MpoAOIbHBIX onoc A0 30°. PaccrosHne Mexay IpOIONIbHBIMH JIECHBIMU MTOJIOCAMHU Ha FOJKHBIX YepHO3eMax
200-250 M, Ha TemMHO KamTaHOBBIX 180-200 M, kamrTaHoBeIX 150 M, cBeTno-kamTaHoBbIX 120-130 M, Ha
CKJIOHaX paccrogHue ymeHbmmaoT 10 100 M. B mpononbHBIX monocax mpeaycMaTpUBAIOTCS Pa3phIBBI Yepe3
400-500 M, mmpunoi 15-20 M, ans mpoxonxa cKoTa, pacroyaras UX B IIaxMaTHOM mopsake. Ilomepeunas
nojoca 3axnazpiBaercst yepe3 1000-1500 M, Ha modBax, MOABEP)KEHHBIX 3po3uu, He Oonee 1000 m. Jlns
oCJa0lieHHsT BETPOINBUICBOTO IOTOKA C HABETPEHHOW CTOPOHBI BBICAXHBAIOT Oy(epHbIe psAasl U3
KyCTapHHKOB WJIM U3 CENbCKOXO3SMCTBEHHBIX KyJIbTYp mUpruHOH B 10-15 M. JlecHbIe monockl Ha macTOUIax
JIOJDKHBI OBITH HEMPOJYBAEMOH KOHCTPYKIIMH. JTO JOCTHTAETCS MPABUIBHBIM Pa3MEIEHHEM U COUCTaHHUEM
JPEBECHBIX M KyCTapHHUKOBHIX Mopo1. HempoayBaemble B HUKHEN YacTH JIECHBIE MTOJIOCHI pa0oTaloT Ha cels,
OCTaBIIsIi B TMIOJIOCE CHEr, MECOK, NbUIb. B TpoayBaeMbIX IIECHBIX IMOJO0CaxX Ha MacTOMINAX CHeEr
pacrpenensercss HepaBHOMEPHO. 3HAUUTEIbHAS 9acTh €r0 OCTaeTCs B IMOJIOCaX M OKOJIO HUX A0 15-20 M oT
oIyliek. B ocTaldbHBIX MEXKIIONIOCHBIX MPOCTPAHCTBAX CHET BbIAyBaeM, TOJNIIMHA €r0 YMEHbIIaeTcs. OJTH
MPOCTPAHCTBA C HEOONBIIMM CHEXHBIM MOKPOBOM HCIOJB3YIOT JUIsSi 3UMHETO BhIaca CKOTA B CHEXXHBIC
3uMbl. Ha mpuonyiiedHol 4acTH, Ilie 3MMOi ObLIO OOJIbIIE CHEra, TPaBOCTOM pa3BHBACTCS JIy4IIE, 3]1€Ch
paHHel BeCHOM BhIMacaioT CKOT. JKMBOTHBIE 3UMOM U JIETOM OXOTHO MAcyTCs MO/ 3aIUTON HEMPOIyBaeMbIX
mojyioc. 3/1eCh CO37aeTcs MUKPOKIMMAT: 3UMOM Telljiee, JIETOM HET NMBUIBHBIX BETPOB, XOpOIIEe pa3BUTHE
MoJTy4aeT TPaBOCTO. B MeXMOJOCHBIX MPOCTPaHCTBAX MOXHO BBICEBATh KOPMOBBIE KYJIBTYpBI: acTparal,
MOJIBIHD, TEPECKEH, KCIIOPLET, JKUTHSAK, JIOIEepHY, oBec. Ha ydacTkax mactOui, Tae 3a0KeHbl JECHBIE
MIOJIOCHI, BPEMEHHO IMPEKpallaeTcs BBINAC CKOTA, MEXKIIOIOCHBIE 3€MJIM HCIOJB3YIOT KaK CEHOKOCHI.
[MacTOMIITHO-3aIUTHEIE JIECHBIE TIOJIOCHI HA MAacTOWIIAX MOBBIIAIOT MPOJYKTHUBHOCTh KOPMOBBIX YTOIUM 1
CO3/IAI0T MPOYHYIO0 KOPMOBYIO 0a3y JJIsl )KHBOTHOBOJICTBA B YCJIOBHUSIX MOTYITYCTHIHH.
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[MacTOHITHO-MENNOPATHBHO-KOPMOBBIE HACAXKACHHS CO3JA0T Ha OTJENbHBIX MacCHBaX MAacTOMII JJIs
MOBBIIIEHNSI WX MPOAYKTUBHOCTH. YacTo BecHOM B MONYyNyCThIHM ObiBaeT Oeckopmunia. Iloatomy Ha
nacTOumax sl TOAKOPMKH CKOTa CO3JIaHbl JIPEBECHO-KYCTApHUKOBBIC ITOCAJIKH, KOTOpPBIC CITyXKaT
JOTIOJTHUTENTFHBIM KOPMOM. PenKkocToiHbIe KyCTapHUKOBbIE HACAKICHUS CO3JAIOT CIUIOIIHBIMHU KyJIHCaMHU
mpuHON 20-25 M, ¢ MEeKKYIMCHBIMH MPOCTPAHCTBAMHU TaKOW e IUpPUHBI. [lacTOUIHBIE METHOPaTUBHO-
KOPMOBBIE HAca</ICHHS B arpOTEXHHMYECKOM OTHOIICHHU CO3/Ial0T TaK JK€ KakK IMacTOWIIHO-3alIUTHBIC
JIECHBIE TIOJIOCHI B COOTBETCTBYIOUIMX IOYBEHHO-KIMMATUYECKUX M THAPOJIOTMYECKUX ycioBusax. Ha
nacTOMIaxX BHICAXKHUBAIOT COCHY KpbIIoBa, MIIBM NPHU3EMHCTHIN, s0M0HIO [lammaca, kaparany, TpecKeH H
Jpyre KyCTapHUKH, JTUCThS U MOOETH W JIaXKe MJIOABI KOTOPHIX UMEIOT BHICOKHE KOPMOBBIC JIOCTOMHCTBA U
XOpoIIo moexarorcs ckotoM. Ilocanka nepeBbeB W KyCTapHHUKOB MPOBOJUTCA PEAKas C y4eTOM TOTo, YTO
CKOT MOJKET TMO€AATh BETBU U JHCThI BOKPYT pacTeHus. B 3aBHCHMOCTH OT BUa pacCTOsIHHE B psAy Oepercs
1,5-2,0 m mexny psagamu 2,0-3,0 m. ITacTOUIIHO-MEIMOPAaTHBHO-KOPMOBBIC HACAXKICHUS HCIIOJIB3YIOT B
KOHIIE 3MMBbI, Ha4yaje BECHbBI, C TAKMM pPacueToM, YTOObI Toclie 00beIaHusl KPOHBI 32 JIETO Ha JEPEBbIX M
KyCTapHHKax OTpaciH HOBbIE Moberu. Brimac ckoTa B macTOMIIHO-METHOPaTUBHO-KOPMOBBIX HACaXICHHIX
HayMHAIOT Ha 4-5 rox mocie mocaakd. HapyieHue 3Toro cpoka BedeT K 3HAUYMUTENbHOMY OTMaxy M Jake
ruben HEeOKpeNnmuX HacaxaeHUH. [IpoqomKUTeIbHOCTh BBINIACa TAKXKE HYXKHO PEryJIHpOBATh, YTOOBI HE
yTHETaTh KOPMOBBIE pacTeHHs. B KOPMOBBIX HACaKAECHUAX HYKHO IPOBOJIUTH yXoAbl. YacTo nepeBbs U
KyCTapHHUKH OBICTPO PAacTyT B BHICOTY, M BBICOKHE BETBH HE JIOCTAET CKOT, IIO3TOMY pa3 B 2-3 Toj1a HY>KHO
MPOBOANTH 00Ope3Ky BbICOKMI BerBel, Ha Bbicore 80-100 cm. Ilocamky mpoBOAAT KPYIMHOMEPHBIMHU
Ca’KeHIIaMH B OJIATONMPHTHBIC 110 BIAXKHOCTH T'OJBI: TIO3JHEW OCEHBIO - KOHEI| CEHTSAOPS ¥ paHHel BeCHOH —
B arpere.

3eneHbie ApeBeCHbIC 30HTHI — 3TO JAPEBECHBIC HACAXKICHHS, KOTOPBIE CO3/Ial0T Ha MACTOMIIAX B BUJC
HeOONBIIOW KYpTHHBI MPSIMOYTONbHON (opMbl. VX 3akialIpIBalOT BO3JE BOAOMOS WM B JIPYTHX MECTax
JTHEBHOT'O OTJbIXA JKUBOTHBIX, C LIEBIO 3AIIUTHI UX OT CONHIIENEKa U JIeTHero 3Hos1. Pazmep 30HTOB 0T 0,3 1O
1,2 ra. Tlonm 3eneHBIMH 30HTaMH CO3JAIOTCS TEHb W MPOXJIaja, oOierdaercss TepMOPErysIys KHBOTHBIX.
3erenbie 30HTH MOJKHO CO3/1aBaTh BO BCEX PaiiOHAX MONYIMYCTBIHH, JIJIsl 9TOrO HY)KEeH HeOONBIION yIacTOK C
XOPOIIMMHU TTOYBEHHO-THIPOJIOTHUYECKUMHU YCIOBHUAMH. /)1 yCIenrHoro pocra u JOITOBEYHOCTH JPEBECHBIX
MopoJi B KpaliHe HEOJArONpUSATHBIX YCIOBHSX KIUMarta, 3eleHble 30HTHl HEO00XOJWMO cO37aBaTh B
MTOHIKEHHSIX C JIECONPUTOAHBIMH ITOYBaMHU (HE MOAXO/ISAT CONOHIIBI, COIOHYAKM) B MECTaX JTHEBHOT'O OT/bIXa
JKUBOTHBIX. OOBIYHO 3aKJIaJbIBAIOT J1BAa 3€ICHBIX 30HTA: oAWH Yy ¢epmbl (B 200-300 M oT Bomomos u
KOITIaphl), a JPYToil — B IIEHTPE BBIMACHOTO y4JacTka. 30HTH umMetoT mupuny 100-120 m. JlepeBbs B 30HTax
pasMenialT psaaMd B OCHOBHOM depe3 4-6 M. Xopomo paboTaroT 3eleHble 30HTHI, KOTJa OTACIbHBIC
TPYIIBl I€PEBbEB PACIIOIOKEHBI B OMpEAeNeHHON cucTeMe. MUKpPO3OHTHI — 3TO TpyIlma JepeBbeB u3 16
HITYK, TOCAKEHHBIX C pa3MeLIeHHeM 5 X 5 M, pacCcTosHUE MEXTy MUKpo3oHTamMu 10 M, a mexxay nByms - 20
M. FIToro B 0lHOM 30HTE PACIIOIIOKEHO 16 MHUKPO30OHTOB MO 16 nepeBbeB B KakaoMm. JJTMHA WM IIHMpUHA
3oHTa 110 M mm 1,2 ra.

Jl5i1 HOpMaIbHOTO pa3MeIleHns KUBOTHBIX IO TIOJIOTOM 3€JIEHOT0 30HTa M YKPBITHS MX OT MPAMOM
COTHCYHOI pajMaliH, B CpPemHeM Tpebyercst — s oBel 6-8, s KpyImHOro poratoro ckora 20-30 m’
momaay 3oHTa. IloyBa moxm 3ermeHble 30HTHI TOTOBUTCSA IO CHCTEME YEPHOrO IMapa, Jajiee MPOBOIUTCS
pasMeTka W pa3OMBKa IUIOMIAJIM M TOTOBAT siMbl Ha riiyOuHy 60-80 cM amamerpoM He MeHee 60 cMm
sMoKomareneM. [lyig Mmocagky 3eJeHBIX 30HTOB HCHONB3YIOT 3-5-meTHue caxxeHnbl. OIHOBpEMEHHO ¢
MOCaJAKOM TPOBOIST TOJIMB U3 pacdera 5-6 Bemep Ha OAHO MocamodHoe Mecto. [locie monuBa MOIWBHBIC
JIYVHKH 3aChINIalOT PHIXJION MOYBOM. B TeueHme Bcel KM3HU 3€NIEHBIX 30HTOB MPOBOMST PHIXJIECHUE TOYBbI
BECHOU M oceHbl0. [Ipu HEeOCTaTOUHOM BIIAXKHOCTH MTOYBBI BECHOM M OCEHbIO MPOBOAMUTCS MOJIUB U3 pacyera
3-4 Beapa Ha JAepeBO. DKCIUTyaTallMio 3€€HBIX 30HTOB B IMOJIYITYCTBIHHOW 30HE MPOBOIAT Ha TPETUH Toj
OCJIe TMOCAIKH.

[Mpudepmepckue 3amuTHBIC HacaKAeHUs (MPUKOMIApHBIE) pa3MeriaoT Ha paccrosHuu 30-50 m ot
YKUBOTHOBOUECKHX MOCTPOEK (KOIIap), BOKPYT HUX MIJIM CO CTOPOHBI T'OCIIOACTBYIOIIMX XOJIOJHBIX BETPOB.
3alInUTHBIC HACAKICHHMS B BHUIC 3-5-pAOHBIX JIECHBIX IOJIOC OOBIYHO BBICAXKHBAKOT 2-3 TMOJIOCH C
paccrosHreM Mexay HuMu 15-20 m. IIpu crmaboit crerosanocumoctr (1o 200 M’ Ha 1 M MOTOCH) CO3AAIOT
nBe 10-mMeTpoBBIE TIONOCKI M3 TPEX PSAOB C paccTOSHHEM MexAy moiockl 15 M. Ilpu cpemnei
cHerosanocuMocTH (10 400 M’ Ha 1 M MONOCHI) 3aKIABIBAIOT 3-4-psIHbIE MOMOCH MHPHHOH 10 20 M. [
Pa3HBIX MOYBEHHBIX YCIOBHI MOAOUPAaIOT Hanboliee yCTONYNBBIC IPEBECHO-KYCTAPHUKOBBIE MOpObl. [louBy
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nojJ, mpudepMepcKue 3alIMTHBIC JIeCHbIE HACAXKICHWS IOArOTABIUBAIOT MO CHCTEME YEpPHOro mapa.
PasmemaroT npudepmepckre 3aluTHEBIE JTECHBIC HACAKICHUST HEMTOCPECTBEHHO Ha TEPPUTOPHH (pepMbl, Tie
MO0 CAaHUTAPHBIM HOpMaM TpeOyeTcss HW3OJIMS JKUIOTO CEKTOpa OT MPOH3BOJICTBEHHOIO TOMEIICHHS
(cknazpl, HABO30XPAHWIIMINIA), TaM, TJie TpeOyeTcs OYUCTUTh MM MPEAYNPEAUTh 3arps3HeHHE BO3AYITHOTO
OacceifHa. OTHM HacaXJeHUS HMEIOT OONBIIOE TPOTHBONOXKApHOE 3HaueHue. [lpu pasmenieHnn
npudepMepcKkux 3aIUTHBIX JIECOHACAXICHUH Ba)KHO, YTOOBI OHHM HE MPEMATCTBOBAIN OOIIEH BEHTHIIALIUH
BO3J1yXa, JIJIsl 3TOTO CO3/aI0T PEJKUE MPOyBAEMBIE TTOJIOCH C Pa3MElIeHUEM JIEPEBhEB HA PACCTOSHUH 3-5 M
Apyr OT Apyra.

3aTUIIKOBBIE HACAXKICHUS CO3JAl0T Ha CE30HHBIX W TIOCTOSHHBIX NAacTOWIIAaxX, B OCHOBHOM Ha
CKOTOITPOTOHOYHBIX JIOPOTax JUIsl 3alllThl XHBOTHBIX OT IEPEOXJAXKICHUS BO BpeMsi MeTeleil, OypaHoB,
XOJIONHBIX BeTpoB. CO3MAIOT HacaKAEHHS B BHUJE JBYX WM OoJiee IMepeceKarolnXcs JIECHBIX I10JIOC
(kpecToobpa3subie, T-o0pasnbie, [1-00paszubie, Tpexiyuepsie). [lupuna mnent 20-30 M, mmua 100-300 M,
MEKAYPAIBS 3-5 M, pacctosiHre B paay 1-2 M. OJJHO 3aTHUIIKOBOE HAaca)JIeHHE Ha TacTOUIIAaX 00CTy)KUBaeT
TEPPUTOPHIO B pamuyce 3-4 KM. DTH HACAKIEHHUS BBOIAT B DKCIUTyaTAIUIO MO JOCTHKEHHUIO BBICOTHI 3 M.
Co3/1al0T 3aTHIIKOBBIC HACAXKICHHUS HA MACTOMINAX B JIYYIIMX MMOYBEHHO-THAPOIOTHYECKUX YCIOBHAX (B
NoXKOMHAX, B MEXKIOPHBIX TOHMKEHUAX) MPEUMYIIECTBEHHO TIOCAJKOH KPYIMHOMEPHBIX Ca)KCHIICB.
TexHomorust 3aKiajgKkd W BHIPAIIMBAHUS 3aTUIIKOBBIX HACAXKICHUA B OCHOBHOM HE OTJIMYAETCS OT
TEXHOJIOT'MHU TIOCAJIKU JIECHBIX TIOJIOC.

Co3nanue macTOMIIE3AMIUTHBIX JIECHBIX IOJIOC HACAKACHHA COBMECTHO C JIGCHBIMH TIOJIOCAMH Ha
MAaIIHAX CO3JAI0T 3KOJIOTHYECKUHA KapKac Ha NMpUrpaHudyHol teppuropun Poccun, Monronuu. Jlecucrocts
9KOJIOTHYECKOTO KapKaca JOJDKHA COCTaBiATh 7-8 %, KOTOpOH CO3Jar0T ONTHUMAalbHBIE YCIOBHUS JUIS
MPOXKUBAaHUS 4YEIOBEKA B IONYMYCTBIHHBIX YCIOBUSX, MOBBICHT 3()()EKTHBHOCTh BBIPAIMBAHUS
CENTbCKOX03UCTBEHHBIX KYJIBTYP, MPOILYKTUBHOCTh B JKHBOTHOBO/ICTBE.

JlecomennopaTHBHBIE HACAXKICHUS Ha MACTOMINHBIX 3eMJISIX IMOMHMO BJIHMSHHUS WX Ha TOBBIIICHHE
MPOMYKTUBHOCTH KOPMOBBIX YrOMWH 3alIMIIAIOT XHUBOTHBIX OT HEONATrONPHTHBIX MOTOAHBIX YCIOBHH
(CHJIBHBIX BETPOB, MBUTBHBIX OYph, OypaHOB, METeNel ), TEM CaMbIM YITHHSIOT BPEMsI MacTOMIIHOTO TIEPHO/Ia
W yAy4IIaoT collepKaHue cKoTa Ha Bbimace. Co3JjaHue JISCHBIX MOJIOC Ha TMACTOMIIHBIX 3EMJISIX [TOMOraeT
pemarb BOMPOCH MPAaBUILHON OpraHM3allii MCIOJNBb30BaHMS €CTECTBEHHBIX M MCKYCCTBEHHBIX MACTOMII,
COJZICHCTBYET BHEIPEHUIO TACTOMIIICO00POTOB U CO3JIAHUIO KYJIBTYPHBIX MACTOMIIL.

ATpOMeNnMopaTUBHBIC HAaCaXKJCHUS HAa MACTOMIIHBIX 3€MJISIX W3MEHSIOT JIAHAIMA(T TONYITYCTHIHH,
YIYYIIAT MEKPOKIIUMAT H CAHUTAPHO-THTHEHUYECKHIE YCIIOBHSI B )KHBOTHOBOIUECKUX XO3SICTBAX, CITY>KAT
CPE/ICTBOM JIONTOBPEMEHHOM 3alllUThl MPUIETAIONINX TEPPUTOPHIA, BOCCTAHOBICHHS HUX HE TOJIBKO
9KOJIOTHYECKOT0, HO U OMOJIOTHYECKOT0 MOTEHIIHNAA.

Pe3ynbTaThl MHOTOJIETHHX HCCIEAOBAHHM 3JIEMEHTOB MHUKPOKJIMMATa MOKa3alld, YTO B CHUCTEME
JIECHBIX TIOJIOC, TI0O CPaBHEHMIO C OTKPBITOM CTEeMblo, TeMIepaTypa mpu3eMHoro cios (mo 1 M) Bo3myxa
yMmeHbInaercst Ha 2-3°C, a MOBEpXHOCTH MOYBHI Ha 6-8°C, OTHOCHTENbHAS BJIQKHOCTh BO3/IyXa MOBBIIIACTCS
Ha 8-10 %, ckopocTh BeTpa yMmeHbinaercs Ha 20-25 %. B pe3ynbrare yporkaifHOCTh MAlTHA BO3pacTaeT Ha 3-
4 1/ra, )uBas Macca oBrieMaTok Ha 12-14 %, srusat Ha 10-12 %, nactpur mepcru Ha 10-11 %, coxpaHHOCTB
JKUBOTHBIX 99 %.

duromenuopanus NacTOMII MPOBOAUTCS MO MPOEKTAM, BBITOJHEHHBIM MPOEKTHBIMH WHCTUTYTaMH
(I'umpozem).
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RISK FROM FLOOD IN THE SELENGA RIVER TRANSBOUNDARY BASIN
©Borisova T.A. (tabor@binm.bscnet.ru), Garmaev E. ZH.
Baikal Institute of Nature Management SB RAS, Ulan-Ude, Russia

Abstract: The basic types of hazardous hydrological processes and phenomena in the territory of the transboundary
Selenga River basin and the factors shaping them are considered in the article. A spatial analysis is conducted; the
assessment of the risk of flooding with the identification of the level of infestation is given.

Key words: danger, risk, flooding, specific physical and individual risk, amazing of territories and the population.

Pexa Cenenra urpaer BecbMa CYIIECTBEHHYIO pPOJb B COLMAJIbHO-3KOHOMHUYECKOM Pa3BUTHH JIBYX
CMEXHBIX TocyiapcTB. JTo Haubojee OCBOCHHAs M 3aceneHHas tepputopus kak bypsrtuu (Poccum), tak u
Monronun. Tpancrpannunsiii 6acceiid p. CeneHru obnagaer eqUHBIMEI TPUPOAHBIMU PyOSKaMH B YCIIOBHUSIX
CYLIECTBOBAaHHS OIACHBIX MPHUPOJHBIX TMPOLECCOB W SBIEHWH, HO H OTIMYHBIMU MPUOPUTETAMHU
COBPEMEHHOTO XO3SIICTBEHHOTO OCBOCHUSI M cCrHenupuIHO (HOPMHUPYIONIMMHUCSH Ha HEH «OKHAMHU
YSI3BUMOCTHY.

Bbe3ycnoBHO, OCHOBHBIMH BHIaMHU OMACHBIX THAPOJIOTHYECKUX SBJIEHUI, CO3AAIOMINX Upe3BbIUaifHbIC
cutyanuu B Oacceitne p. CeleHry, sIBISIOTCSI MHOTOBOJIBSI M MaJIOBOJIbsl. MHOTOBO/IBS M COITYTCTBYIOIIUE UM
HABOJHCHUSI TIPOSIBIISIIOTCS C JIOBOJBHO BBICOKOH TIOBTOPSEMOCTBIO M MPOTEKAIOT ropas3no Ooree
karactpopuuno. Tak, 3a mocnenaue 100 nmer Ha CeneHre NPOCIEKUBACTCS IENas CEpUsi KPYITHBIX
HaBopHenmit: 02.07.1908; 11.08.1932; 11.06.1936; 05.08.1940; 05.08.1971; 29.07.1973 wu psan
3HaunTeNnbHBIX — 1931, 1938, 1942 u 1990-e¢ romel. Hanocumble pasMepsl yiiepOOB KOJIOCCANBHBI, Tak,
TOJILKO JIJIs1 pecnyOnuku BypsaTus onu cocrapunu: B 1971 r. — 1,4 mapa. py6., 1973 — 0,7 mpa. pyo6., 1993 —
40 mnpa. py0. (B TeKymuMX IleHaX IIepHoja IMPOXOXACHUS HaBOAHCHWI). B mociaenHue mecaTHICTHS
YCUJIMBAIOIIEeCs AaHTPOIOTEHHOE BO3/EHCTBHE CTAHOBUTCA MNPUYMHOM HMX AaKTHBH3AIMM M Pa3BUTUA
KaueCTBEHHO HOBBIX THIIOB.

CrpoutensctBo MpkyTckoil u BBOX B 3Kcmutyatanuio AHrapckux I'9C u BCIeICTBHE 3TOT0 MOAbEM
ypoBHA o3epa baiikan u noanop npuBedM K BHAOW3MEHEHHUIO TNPUPOAHBIX YCIOBMM M aKTUBU3ALUU
MIPOIIECCOB MOATOIJIEHHS], YCHIICHUIO PAa3BUTHSI HABOIHEHN, YBETMYCHUIO 30H 3aTOIUICHHUS B HIDKHEH 4acTu
Oaccelina. [IpuHsTOE MOCTaHOBJICHHE 00 YCTaHOBKE PEXHMMa YpOBHS B paMkax 3akoHa o baiikaiie Obu1o
crepxuBaromuM (akropom, omHako Mpkyrckas CTOpoHa MEPUOAWYESCKH MOAHUMAET BOMPOC O BHECEHHH
M3MEHEHHI pa3pereHHoro pexnuma.

Kpome Toro, 6ecrokoificTBO ceroiHsi BbI3BIBAIOT paspaboranHbie TOO B MOHTONNH, B KOTOPBIX
CEphE3HO paccMaTpUBaIOTCS BOMpochkl crpoutTenbcTBa ['DOC Ha p. Cenmenre, a Takke IpoeKT «BomaHbrii
KoMIiekc OpXOH» € KOHKPETHBIMH TPEUIOKEHUSIMU CO3/IaHUSI MCKYCCTBEHHBIX OacCeHOB BOIBI U
HaTpaBJICHHsI UX B I0)KHO-ToOMckue nosica (Monronust ceroansi, Ne19, 13.05.2012). B takoM cirydae pexum
ypoBHS Boabl B p. Cenenre (meproipl MajJoOBOAbS U MHOTOBOJIBS), SIBJIAIOLIEHCS TIIaBHOW peKoH, Hecylen
CBOM BOJIBI B 03. Baiikan, Oyser HanmpsMyro 3aBHCETh OT TEXHHUYECKOH cpaboTKH.

He nyxHO 3a0biBaTh, uTO Oacceifn p. CeleHrn OTHOCHTCS K TEPPUTOPHIM C OCOOBIM PEXHUMOM
MIPUPOJIOTIONB30BAHUA C )KECTKUMH 110 MHUPOBBIM CTaHIapTaM OrpaHUYEHUSIMH.

Takum 00pa3oM, peryiupoBaHHE B3aMMOOTHOIICHUH MEXay CyObeKkTaMH TpeOyeT KOMIUIEKCHOTO U
TIIATENTFHOTO M3Y4YCHUS OOBEKTa KCCICAOBAHUS, aHAlM3a BO3HUKHOBEHHSI M PAa3BUTHS TPUPOTHO-
AHTPOIIOT€HHBIX TPOILIECCOB B IPOCTPAHCTBEHHO-BPEMEHHOM OWHAMHUKE, BEIyIIMX K CO3JaHHIO
Ype3BBIYAHHBIX CUTyaluid. B cBs3u ¢ 3THM, TpaHcrpaHuyHbIi OacceiiH p. CeleHTH mpencTaBisieT ocoObIi
WHTEpeC JJIS HCCIeOBaHUS pPHUCKOB C IEIbl0 HMX MHMHHMH3AIMM W BO3MOXKHOTO HCKIIFOUEHUS
MEKAYHAPOJHBIX KOH(INKTOB.

Hcxons w3 mo3Wmui WMCKIIOYUTENIBHOCTH W YHHKAaNbHOCTH o3epa baiikan, crenudukd ero
OKpYXarolled MpHUPOABI, OCOOEHHOCTEH TEpPPUTOPUATIBHON OpraHW3alHd, HEMNPEMEHHBIM YCIOBHEM
WCCIIEIOBaHUS PUCKOB B TPAHCTPAaHMYHOM OacceiHe sSIBIISIETCS CO3IaHNe SAMHBIX METOJMYECKHX MPUEMOB HX
OIIGHOK JIJIsl MONMy4YeHUs] OOBEKTHBHBIX KOJIMYECTBEHHBIX TOKazaTelel, pe3yibTaThl KOTOPBIX MOTIH OBl
CIyXHUTh HH(pOpManMOHHOW 0a30i ans cucrembl yrpaBieHus. [Ipu 3ToM 3(QQPEeKTHBHOCTH BO MHOI'OM
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3aBHCHT OT TOYHOCTH M JOCTOBEPHOCTH HH(popManuu 00 OCHOBHBIX HCTOYHHMKAX W PEIHUITHEHTaX
HEraTHBHBIX BO3JICHCTBUH, BEPOATHBIX OyIYyIIMX IOTEPh, a TAKKEe ee WHPOPMATU3AINN, YTO 3HAYUTEIHHO
MOBBIIIAET OMEPATUBHOCTh U TPAMOTHOCTH PEIICHUH.

Onmpasch Ha CyHNIECTBYIOUIMH ONBIT H3Y4YEHHUA PHUCKOB, TIPUHATBIE TEOPETHYECKHE |
METO/IONIOTHUECKUE TOJIOKEHUS, CUYMTAEM, YTO IEeIeco00pa3Ho MPUMEHEHHUE BEPOSTHOCTHO-TUIOMIAIHOTO
MOJIX0/[a, OCHOBAHHOI'O Ha IOKa3aTelsX OMAacHOCTH C METOAWYECKHMMH IpHEeMaM{ pacdeTa IoKazaTenei
pHCKa dYepe3 YA3BHUMOCTb (CBOMCTBO JIOOOTO0 MaTepHaIbHOrO OOBEKTa YTpayWBaTh CIHOCOOHOCTH K
BBITIOJIHEHHUIO CBOMX E€CTECTBEHHBIX (DYHKIMH B pe3yibTaTe €ro MOPa)KEHHS OMACHOCTHIO OMPEICIICHHOTO
TeHE3MCa, MHTEHCUBHOCTH U JUTUTEILHOCTHA BO3ACUCTBU), TipeioxkeHHbIME A.Jl. Parosunbim [3, 4]. Pacaer
JAHHOTO TapaMerpa MO3BOJISET MOMYYHTh yIENbHBIH (U3NYECKUI PUCK, UCIOIb3YEMBIi B CPaBHUTEIBHOU
OllEHKE TpU KapTorpaupoBaHMM M BBISBICHHH YPOBHS pucka. OmpeneneHue mokazaTeis (U3HIECKOro
pHUCKa CIY>KUT OCHOBOM JJISI OIIEHKH 3KOHOMHYECKOTO, COI[HANIBHOTO pUcKOB. CKBO3HBIM IPOI[ECCOM BCEH
pabotel siBNsiercsi kaprorpadupoBanue ¢ npuMeHeHueM [ MC-TeXHONOTHH M TMCTAHIIMOHHBIX METOIOB,
WTPAOLIUX KIIOYEBYIO POJIb B IPOBOAMMOM HccienoBanuH [1].

Anpo0aiusi METOJIMKK paHee Obliia IPOBEIeHA Ha MpUMEpe HaBoAHEHUU Ha p. CelieHre B mpenenax
Peciybnuku Bypsitusi. B nanHoit pabote o0beKTOM HCCieqoBaHUs sBIsETCS Bech OacceitH p. CeneHru.
Bxitouensl wactu Oacceiina (p. Ywukoid, p. Xwiok) Ha TeppuTopuu 3alaiikanmbckoro kpasi (Poccus) u
OCHOBHOM — Ha Tepputopun Monronuu (p. Cenenra, p. Opxon). OneHka prcKa TpaHCTpaHUYHOro O6acceiiHa
OT HaBOJHCHWH BBITIOJIHEHA HA OCHOBAaHUM COJIEPXKATEIHLHOIO aHalu3a COOpaHHOW WHpOpPMALUK U
¢dounoBEIX MaTepuanoB MHoronetHux (1936-2008rr.) Habmromenuid mo 21 THAPOIOrHYECKOMY IOCTY 32
YpOBHSAMH BOABI Ha TeppuTopuu Poccun u 12 ruaponorndeckum nocram B AuHamuke ¢ 1960 mo 2012 rr. —
Mosuromuu [2].

AHanu3 MCXOIHBIX JNAHHBIX M PACCUYMTAHHBIX MOKa3aTelel OMacHOCTH IO BCEM paccMaTpPHBAEMbBIM
MyHKTaM HaOJIOJIEHHI TIOKa3bIBaeT CIOXKHBIN Ipolecc MPOTeKaHus HaBOIHEHUH B Oacceiine p. CeneHru.
Pasunia nuana3zoHa 3Ha4yeHUI BEIMYWH BechbMa 3HaunTelnbHa. YacToTa mposiBieHuit Bapeupyer ot 0,1 mo
0,9, B cpemuem 0,4-0,56. BennunHa HaBOAHEHU FUTH BBICOTA CJI0S BOJBI HA moiMe coctasirsier 0,4 — 437 cm.
B ycnoBusix ropHoro penbeda ¥ OONBIIMX YKIOHOB MM Y3KHX JIONUH OHM MaKCHUMaJbHBI JUIS PEK, a B
YCTIOBUSX CTIIAXKEHHOCTH penbeda W Pa3sBUTOCTH MOWMBI CYIIECTBEHHO CHWKAIOTCS, HO MPH TOM PE3KO
YBEIUYUBAIOTCS pa3Mepsl 3aToruieHuil. Yactas moBTOPsIEMOCTh 3HAUUTENBHBIX MPEBBIIIEHUN YPOBHS BOJBI
Hanbosee xapakTepHa Juisi yuacTkoB p. CeneHru, HaunHast oT ciusHus p. OpXoH, Jlanee Mpu BIaJCHUN PeK
Jxuna m Yukoid. Takum, oOpazoM, B (OpMUpOBaHHM HAaBOJHEHHUH B OaccelfHe ompenensioniee BIUSHUE
OKa3bIBAlOT HemocpencTBeHHO p. Cenenra u p. OpXoH, pacnojOKEeHHbIE HAa TeppUTOopHH MoHronuu, a ee
ocHOBHbIe TpuTOKU: JDkuma, Yukoir u pexke — Xuiaok, Yaa, cOpacbiBas CBOM BOJbI, CYIICCTBEHHO
YCUJIMBAIOT UX pa3BuTHE. COBpEeMEHHBIM MHCTPYMEHTOM pealu3alvy 3a/Ja4yil M0 KapTHPOBAHHUIO MOWMBI U
BBISIBJICHUIO 30H 3aroruieHus nociyxkuia ['MIC-TexHonorus, ¢ moMoIipio KOTOpod B MPOrpaMMHOI cpere
Arc GIS ompenenensl miomianu, BBISBIEHB! HAaCEICHHBIE MYyHKTHI, Ba)KHBIE XO3SMCTBEHHBIE OOBEKTHI,
TIOTIaIAIOIIHE B 30HY 3aTOIJICHHUS.

B cootBercTBHU ¢ METOAMKOHN pa3paboTaHbl TP MPOTHO3HBIX CIICHAPHUS Pa3BUTHsI HABOJHEHUH, s
Ka)X/IOTO OIpe/eNieHbl moka3atenn omacHocTH. CdopmupoBanHas 0a3a JNAaHHBIX TO3BOJMIIA IPOU3BECTH
pacuersl GU3NYECKOro U COIUAIBLHOTO pucKa. 10 yenbHbIM MOKa3aTellsiM pUCKa MPOBEACHO PAHKUPOBAHUE
TEPPUTOPHH U pa3paboTaHbl YaCTHBIC KapThl. Tak, Ha pucyHKe | mpencraBieHa Kapra MmopakeHHOCTH 3eMelb
pa3HBIX KaTeropuii HaBogHeHUsIMH (puc. 1). CpaBHUTENBHBIA aHATN3 U 0000IEHNE OIIEHOK YaCTHBIX PHUCKOB
MO3BOJIMJI pa3paboTaTh KapTy HMHTErPalibHOTO pPUCKAa OT HABOJHCHWH B TpaHCTpaHUYHOM OacceifHe p.
Cenenru (puc. 2). Hambonee BBICOKHII ypOBEHb pUCKa BbIsIBIEH Ha Tepputopun Poccum (PecryOmmkn
Bypsarus).

Takum 00pazoM, TpoBeICHHAs OICHKAa pPUCKAa OT HABOJAHEHHA B TpaHCTpaHHMYHOM OacceifHe p.
CerneHru 1o JaHHOH METOIUKE MOXKET CIY)KUTh OOBEKTHBHOW OCHOBOH JUIs d(h(HEKTHBHOTO YIpaBICHUS U
MOXET OBITh MpPUMEHEHA JJIS psila JAPYTHX ONACHBIX IMPOIECCOB M SIBICHHH MPHPOJHO-aHTPOIIOTEHHOTO
renesuca. CosznmanHas reomHpopmanuonHas cucrema (I'MC) sBnsiercss TEXHUYECKMM WHCTPYMEHTOM U
obecrieunBaeT BO3MOKHOCTh OIEPATHBHO pelaTh NENbId psiJl 3a]a9 Ha PAa3HOM TOIOJOTHYECKOM YPOBHE M
pa3pabaThiBaTh HAYYHO-000CHOBAHHBIC PEKOMEHIAIHH.

150
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Puc. 2. HTerpanpHblii puck OT HaBO#HEHUH B Oacceiine p. Cenenru

B 3akmroueHne MO>XKHO I[OGaBI/ITB, YTO HUTOIrOM BCEro MUCCICAOBaHHA TOJDKHBI CTaTh OMNPCACICHUC
ONTUMAaJIbHBIX IIyTEH Pa3sBUTHS KOMIUIEKCHOM CHCTEMBI YIIPABJICHHS PUCKAMU TPAHCIPAHUYHON TEPPUTOPUU
OacceliHa M BBIPaOOTKAa COOTBETCTBYIOIIMX peKoMeHmanui. [Jis 3Toro HeoOXOomuMoO pelieHue Haubosee

BAXKHBIX 3a/a4:
— pa3paboTka MEKIOCYJapCTBEHHBIX IPOTpaMM, MEXIPABUTEIbCTBEHHBIX COTJIAIICHWA Ha 0a3e

€IMHBIX MEKIYHAPOIHBIX MIPABOBBIX JOKYMEHTORB, B KOTOPHIX JOJDKHBI ObITh MPEIyCMOTPEHBI M YUTCHBI BCE
CYILECTBYIOIIHE MPOOJIEMBI, CBSI3aHHBIC C MOTCHIIMAIbHBIMHA PUCKAMH;
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— ompelneleHre TO3WIUH HOPM W TpPaBHI MO (QYHKIUOHAILHOW OpraHW3allid TEPPUTOPUU U
JIaTIbHEUIIIEMY €€ OCBOCHUIO;

— CO3/IaHUE EANHOT0 TeONH(OPMAIIMOHHOTO TIPOCTPAHCTBA TPaHCTPAHUYHOTO OacceiHa;

— OpraHu3anysl CHCTEMHOTO MOHUTOPWHTA Ha OCHOBE LU(POBBIX Mojeied penbeda, KOCMUUECKOM,
CTaTUCTUYECKOW U ONepaTuBHON MH(popMalmu;

— ompeneNieHNe PalMOHAIBHOIO BapUaHTa €IUHON OpPraHU3allMOHHO-(QYHKIIMOHAIBHOW CTPYKTYPHI
KaK TJIABHOT'O OpraHa yIpaBJICHUS B YCIOBUSIX YPE3BBITANHBIX CUTYAIIHSIX;

— HH(OPMHUPOBAHHOCTD JACHCTBHMA JIsl HCKITIOUEHHS KOH(IUKTOB MEX/Ty TOCYJapCTBaAMHU.

PabGora BbImoONHEHA mpu momuepkke mnpoekra PDODU Ne 13-05-00922 «HayuHble OCHOBBI
THAPOIKOJIOTHYECKON 0€30IacHOCTH pek OacceitHa 03. balikai B yCIOBHSIX U3MEHEHHS KIMMATa.
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IEOJIMTHI 3ABANMKAJIbSI 1 IOBBIINEHUE Y3®®EKTUBHOCTHU ATPAPHOI'O IOTEHIIUAJIA
CEJbCKOI'O XO35IICTBA BAMKAJIO-MOHI'OJIbCKOT'O PETMOHA
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CEOLITES OF TRANSBAIKALIA AND INCREASING EFFICIENCY OF THE AGRARIAN POTENTIAL
OF AGRICULTURE IN BAIKAL-MONGOLIAN REGION
©Bybin F.F., Zadorozhny V.F. (lesg@bk.ru)
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Abstract: The paper considers the opportunities and conditions for the use of mineral resources of agro-industrial raw
materials sector with the purpose of increasing the efficiency of agricultural production on the territory of the Baikal-
Mongolian region.

Key words: ceolites, agro-industrial complex.

B Bocrounom 3a0aiikanbe (3a0alikaabCKuli Kpaill) pa3BeHaHbl KpYIHBIC 3amachl ICOJIKMTOB,
SABJIAIOMIUXCA HOBBIM IEPCIIEKTUBHBIM BHUIOM MHUHEPAJIBHOI'O ChIPbA IIHPOKO IMPUMCHACMOI'O B Pa3JIMYHBIX
OTpacisix MPOMBIIIIIEHHOCTH, CENbCKOr0 X03siicTBa, skomoruu. MccmenoBanus [1] mokasamu JOCTaToO4HO
BBICOKYIO 3())eKTUBHOCTh MPUMEHEHHS ICOTUTOB B KA4eCTBE KOPMOBBIX JI00ABOK CEIIbCKOXO3SHCTBEHHBIM
JKUBOTHBIM. OHH CHOCO6CTBYIOT JIydieMy HUCIIOJIb30BaHUIO INMHUTATCIBHBIX BCIICCTB palMOHA, YIydlIaroT
(I)I/I3I/IOJ'IOI‘I/I‘ICCKOC Pa3BUTHUEC KMWBOTHBIX W IITUI], IMOBBINIAIOT PE3UCTCHTHOCTH OpraHu3Ma. 3(1)(1)6KTI/IBHO
MPUMEHEHHUE IICOJIMTOB MPH KYJIBTUBUPOBAHUM KapTOQems B YCIOBHUAX OpOIICHUS. BHeceHHe 1IeomuTOB B
Konmu4dectBe 15 1/ra naer npubaBky ypoxast 10 20-30 1/ra. OCHOBHOE CENbCKOX03IHCTBEHHOE HATIPaBIICHUE
WCTIOJIb30BAHMS LIEOJIMTOB OOECIEUHBAET TIOJIYUYCHHE OKOJOTHMYECKH YHCTOH, BBICOKOKAYECTBEHHOM
MPOAYKIIHUHU, CYIIECTBEHHOE MOBBIIIEHUE MPOIYKTUBHOCTH >KMBOTHOBOJCTBA, PACTEHHEBOJICTBA (OCOOEHHO
Ha INUIOXHX TII0YBaX W B TCINIMYHBIX yCHOBI/IHX), pLIGOBO):[CTBa, COXpaHHOCTb TMPOAYKIHWH, HOBBIC
KOMIIO3MIIMOHHBIC TIOYBHI, yI00peHus u ap. [2].

[To 3amacam 1EOJUTOBOTO ChIphbs 3abalikanbCKHUil Kpal 3aHHMMaeT Bemyllee mojokenue B Poccuu. B
pEerMoHe BBISBICHBI YEThIpe MECTOPOXKIAeHHS W 37 TepCHeKTHBHBIX TMPOSABICHUM W  IUIOMaAen
MUHEepaJn3aiy. 3anachl EOJUTOBBIX PYA COCTaBIAIOT 1,2 MIPA.T., MPOTHO3HBIE PECYPCHI IO OCHOBHBIM
o0bekTaM npepbimatoT 20 Miipa.T. PazBenansl 1Ba KpymHbIX MecTopoxkaeHus [LIuBbipTylickoe 1 XOIHHCKOE.

[uBBIpTYIiCKOE MECTOPOXKAECHHE MOHTMOPUIUIOHUT-IIEOIUTCOAEPKALINX MOPOJ PaCHoOIOKEHO B 57
KM K CEBEpPO-BOCTOKY OT XK.H. CT. 3abailKallbCK, y IOro-3amaJHoro okoHuaHus KiM4ykuHCKOro xpeOra B
CTENHOM HHU3KOTOPHOW XOJIMHCTOM MECTHOCTH. 3amajaHas IpaHuIla MECTOPOXKICHHS NMPUMBIKaeT K 83-My
pasbe3ny JkeiaesHoW gopornm Ywura-3abaiikanbCk, HAXOAAMIEMYCS MEKIY K.JI. cTaHIusMu Jlaypus wu
Xapanop. BakHoit 0COOEHHOCTHIO MECTOPOXKIACHHUS SIBJISETCS OTHECEHME MPAKTHYSCKH BCEH MacChl MOPOJ K
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MOJIE3HOMY HCKomaeMoMy. [Ipi 5TOM OCHOBHBIMH MOJIE3HBIMH HCKOIAEMBIMU SBISIOTCS TY(QBI H TYDOUTEHI,
MOIMyTHBIMU — BMeIIaronue mopoasl. Ha mecropoxaenuun orkaptupoBano 40 miaacrtoB TydhoB u TyhduToB
MomHocThI0 0T 1,0 10 86 M. Ha pa3BemanHOoM ydacTke u3ydeHo 25 1uracToB. PazMepsl nuH3, 3aexeil B
TpaHMUIAX ydYacTKa COCTaBIAIOT 1o mpoctupanuio 50-2750 M, mo mamgermio 40-1390 m. IleomuTsr
MPECTaBICHBl KIMHONTWIOMHTOM. HawmOonbinee komudectBo Ieonmuta (1o 93 %) mnpucyrctByer B
AJIEBPOIIECIMTOBBIX TEIIOBBIX Ty(hax, Typdurax. CymmapHbIe 3amacsl 1 IPOTHO3HBIE pecypchl (kat. Plu P2)
10 Ti1yOuHbl 100 M OLIGHUBAIOTCS 110 OCHOBHOMY IT0JIE3HOMY MCKOIaeMoMy B 2 MIIpA.T. [1]. MecTopoxaenue
MOATOTOBJICHO K MPOMBINUICHHOMY OCBOCHHUIO, NEHCTBOBAJIO OMBITHO-IIPOMBITINIEHHOE MPON3BOACTBO (1988
r.).

XOMUHCKOE MECTOPOXACHHUE MEpPIUT-I[EOTUTOBOTO CHIPhSl pacroiaraercd B Ipenenax XHUIOKCKOM
JIETIPECCOHHON  30HE Ha IOr0-BOCTOYHOM CKIIOHEe XonmuHckoro xpebra. [lo ¢opme 3aneranus
[EONUTU3UPOBAHHBIE TIOPOJBI 00pa3yIOT YeThIpe TIOJIOTHE IUIACTOBBIC 3aJIeKH, Hauboiee KpymHas W3
kotopeix (3,6 x 2,1 kM) mpu mommHocTH 120 M pacmnomaraercs B mpeneidax Moxeickoro ydacrka,
HEHTpallbHas 4YacTh KOTOPOro HauOoliee OjarompusiTHa Jyisi JTOOBIYM  IIEOJIMTOB, B CBS3H C
ONMM3MOBEPXHOCTHBIM 3aJieTaHHEM NPOAYKTUBHOW Toimu. [lomaBisiromas dactb o0beMa MPOIYyKTHBHOM
TONIIM MECTOPOXJCHHS CllaraloT KIMHONTWIONUTOBbIe Typsl. CpemHee colepKaHHE IEOJIUTA
(xmuHONITHONMMTA) B TIOpoje okoio 60 %, makcumansHoe 80-90 %. Pa3Benannbie 3amachl IICOMUTOBBIX PV
o kareropuu C 2 coctapiisitor 400 MITH.T., IPOTHO3HBIE pecypchl — oonee 600 mMiH.T. [3].

LeonnToBoe MPOM3BOACTBO HE TpeOyeT XHWMHUYECKOW WM METaJUTyprHueckoil IepepaboTKh
MIPUPOTHOTO CHIPHSl, B YACTHOCTH, B KadecTBE MPOAYKIMU ISl CEIbCKOXO3SIMCTBEHHOTO NPUMEHEHHS.
Moxer OBITh NpUMEHEH Toibko pasmon. Lleomutsr 3abaiikanbs (Mectopoxienusi LuBwipryiickoe u
XOJIMHCKOE) TPOILIM TONHBIH MEIUKO-OMOIOrMYEeCKH KOHTPOJb M Pa3pelieHbl K YIOTPEOJICHHIO
MunszapaBom u Berdapmcoerom Poccuiickoit denepaium, Ha HUX UMeeTCsl TIONHasE CepTU(UKAITHSL.

B ucnonp30BaHMM IIEONHUTOB BBIAENAIOTCA TPHU TJIABHBIX HAlpaBJieHUS: >XHUBOTHOBOJACTBO, TJ€
HCITIOJIb3YETCsl OCHOBHOE TOJIE3HOE MCKOMaeMoe OTBevarolee TpeOOBaHUsM TexHUYeckux ycioBuit (TY-10
PC®OCP 359-91); akTuBHBIE MUHepalbHbIE NOOABKH M ANOMOCHIIMKATHBIA KOMITOHEHT JUIS TOIXYYECHUS
KIIMHKepa, TJ/Ie MCIONb3yeTcsl OCHOBHOE TMOJIE3HOE HMCKolmaeMoe, He oTBevamomiee TpeboBanusm TY-10, a
TaK)Ke B KAYECTBE IOMYTHOrO ChIpbs. KiMHONTHIIOMUTOBBIE TY(hbI (XOIHMHCKOE MECTOPOXKIACHUE) 00J1a1at0T
JIOCTaTOYHO BBICOKOM MEXaHMYECKOH, TEPMHYECKOW M XMMHYECKOH CTOMKOCTBIO, SIBJISSICH XOPOUIMMH
copOeHTaMK, KaTalu3aTopaMHl, MOHOOOMEHHUKaMH. biarogapsi STUM CBOWCTBaM OHH MOTYT C YCIIEXOM
MIPUMEHATHCS B IPOIECCaX OYHCTKH CTOYHBIX M MUTHEBBIX BOJA, a TAKXKE Ta30B OT Pa3IUYHBIX BPETHBIX
npuMecei.
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Abstract: The paper reveals the dynamics of landscape changes in droughty arid and semi-arid climatic zones of
Mongolia since 1990 and up to now on the basis of remote sensing and field methods. We used vegetation index of
NDVI to perform the analysis of landscapes change with the help of satellite data. The results of the investigations point
to the change of landscapes under the influence of non-rational grazing in semi-arid zones and to the aridization of
climate in the arid zone.

Key words: arid, semi-arid, NDVI, Landsat imagery, geobotanical survey

C 2008 mo 2012 rr. B pamMKax BBHINOJHEHHS HAYYHO-HCCIIENOBATENbCKUX padoT MO pa3iIHYHbIM
npoektam [Ipesumuyma PAH u CO PAH 3anoxeH psa MOICIBHBIX IMOJWTOHOB M KIIOYEBBIX YYaCTKOB
HaTypHOT'O MOHUTOPHUHTA T'€OCHCTEM ISl M3Y4eHHUs TWHAMUKU MPOILIECCOB JETPaJallil U OIyCTHIHUBAHUS
3eMeNb B Pa3UYHbIX MIUPOTHO-KIMMATHYECKUX 30HaX MOHTOMNHN 110 MEPUIHNOHATBHOMY TPAHCEKTY MEXIY
104°-107° B.x. ot 51° mo 42° c.u. JlanHas pa®oTa MO3BOJIMJIA BBISBUTH OCHOBHBIC (DaKTOPbI, areHTHl U
TPEeHBl Pa3BUTHA MPOLIECCOB JIETPaAallii U OMYCTHIHUBAHUS 3€MENb B Pa3IMYHBIX KIMMAaTUYECKUX 30HAX
[1].

Bonee 85 % tepputopuu MOHTONMK HaxoAWTCA B TpeAerax 3acCyIIIMBBIX KIMMATUYECKHX 30H:
9KCTPaapHIHOM, apUIHON, CeMUAPHIHON, cyXxoit cyOrymuaHoi. CorytacHo onpeaeneanio Konseniuu OOH
1o 6opr0e ¢ onmycthinuBanueM (1994), nerpanaiius 3eMellb, IPOTEKAIOIasl B Mpeaenax dTHX KIMMAaTHISCKUX
30H, Ha3bIBaeTCs OMyCThIHMBaHHMEeM. B MoHrommu mporeccaM OMyCTBIHMBAaHUS IMOJBEPKEHBI CBbIIIE 647
ThIC. KB. KM 3eMenb win 41,3 % tepputopuu crpansl [2]. B cBoeM pa3BUTHH MPOIECCH OMYCTHIHUBAHUS
3aTparvBalOT ¥ HaApYIIAIOT MOCIENOBAaTeIbHO CIEAYIONINE KOMIIOHEHTHI T'€OCHCTEM: pPaCTUTEIbHOCTS,
¢dopmbl penbeda, TOUYBBI M MOJCTUIIAIONINE TOPHBIE MOPOABI. PacTUTEIEHOCTD MEPBOH Cpear KOMIIOHEHTOB
naHamadToB OUIYIIAeT BO3JEHCTBUE OMYCTHIHUBAHUS, IIO3TOMY HCCIICIOBAaHHUIO €€ U3MEHEHHI B Pe3yibTaTe
3TOTO JUTPECCHOHHOTO SIBJICHUSI HAMHU YZEIeHO 0co00e BHUMAaHHE.

Jnst BBITIOJHEHHS KPYMHOMACIITAOHBIX pPa0OT IO HCCICIOBAHHIO OMO(H3MUECKUX MapaMeTpoB
pPacTUTETHHOCTH M U3MEHEHUH JTaHImadTOB MOl BO3ICHCTBUEM NPOIIECCOB JICTPAJalliil U OMYCTHIHUBAHUS
3eMellb ¢ UCTOIb30BaHUEM JaHHBIX JAMCTAHIIMOHHOTO 30HIUpoBaHus 3emin (/133) BBIOpaHbI 3 KITFOUEBBIX
ydacTKa JIByX MOJENBHBIX MOJWUTOHOB B TNpeAenax apuAHON M ceMHapuIHON KIMMAaTHYEeCKUX 30H, JIBa U3
KOTOPBIX HAXOAATCA Ha TEPPUTOPUM CEMHAPUAHOTO XapaaroibCKOr0O MOHHUTOPHHTOBOIO MOJIEIBHOTO
MOJMroHa, Tpetuit — B apuaHoMm CpemHeroOuiickom monurone. [lepBblii IONUIOH pacloNoKeH B OacceiiHe
HIDKHETO TeUeHus p. Xapaaroi, mpaBoro nputoka p. OpxoH (Tepputopuu aiimako CamdHT u JlapxaH-yyi)
M XapakTepu3yercs ITOMHHHMPOBAHHEM pPa3HOTPABHO-ACPHOBHHHO3IAKOBBIX CTENEH; BTOPOH HaxoauTcs B
HEeHTpalbHON 4YacTu aiimMaka [ynaroes (Cpennee ['obOm), rae mpeoOnanaror daHmmadTel OMYCTHIHEHHBIX
crenei.
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Puc. 1. Xon ocpennennoro unnexca NDVI3a 2001-2011 rr. gis reppuropuii Xapaaronbckoro 1 CpeiHeroouiickoro (BblieineH
HPSIMOYTOJIBHUKOM) TIOJIMTOHOB

Baiikansckuii nHCTUTYT TIpupopomnonb3oBanus CO PAH coBmectHO ¢ MHCTHTYTOM KOCMHYECKHX
uccnenoannii (MKMW PAH) nmpoBomsT Hay4HO-HCCIEHOBATEIbLCKHE Pa0OThl B 00J7aCTH HMCIIONb30BAHUS
MH(OPMAIMOHHBIX TEXHOJIOTUH M JaHHBIX J133 /i pellleHus HaydyHbIX 3aJad MOHHUTOPHHIA COCTOSHHS U
TUHAMHMKH 3eMHON moBepxHocTH. Ha Teppuropun Xapaaroibckoro u CpemnHeroOMHCKOro MOJSIbHBIX
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MIOJIUTOHOB ¢ ToMoltIbio JaHHbeIX reonopraiga UKW PAH [3] paccunrtans! 3nauenns NDVI 3a nepseie 11 ner
XXI B. (¢ ¢eppanst mo HosiOps 2001-2011 rr.) (puc. 1). ITocrpoennsie ocpenHeHHsie KpuBble NDVI
XapaaroibCKOro MOJUTOHA CBUJICTENBCTBYIOT O HEKOTOPOH HEPaBHOMEPHOCTH €ro paclpeeieHus Mo Toiam,
4T0 00yC/IOBNIeHO muddepeHnmanmedl kuMaTiHaeckux ycinoBui. OrmeruM, uro B 2007 u 2008 rr. NDVI
JOCTUTA JIOCTATOYHO BBICOKOrO 3HayeHHs, paBHoro 0,6; 3TO CBS3aHO C TOBBIIICHHBIMU 3HAYCHHSIMHU
TEMIIEPaTyphl U PEKAMOM YBIIQ)KHEHHS B JITHUE MECSTIBI THX TOJIOB.

Ha cymectBeHHyto crerneHb U3MeHEHHs JaHAma(gToB MOHIONMM, a B YACTHOCTH PACTHTEILHOCTH —
HanboJjee IUHAMUYHOTO HMX KOMITOHEGHTA, YKa3blBalOT paccuMTaHHble 3HadeHuss NDVI Teppuropmii
KITIOUEBBIX YYAaCTKOB 110 MYJIBTUCIICKTPAIBLHBIM KocMuueckiuM cHUMKaM Landsat TM ceHTSOpbCKHX 3aJ1eTOB
20-21-nerneri pasuuipl 1990 uw 2010-2011 rr. OOpaboTka H300pa)k€HHWM IPOBEIACHA C IOMOIIBIO
nporpaMmmHoro kommiekca ENVI 4.7 (www.ittvis.com/ENVI); 310 momHoyHKIIMOHAIBHOE pEIICHUE IS
BH3yanu3almy, o0paboTKi W aHanu3a naHHbIX J[33. Beutm 3azeiicTBoBaHBI 2 KaHalla CIEKTPOPaIHOMETPa
TM: Ne 3 — kpacHbrit, Ne 4 — Ommxani nHOpaKpacHblid. Bo BpeMs noneBbix u3mMepennit noarorosieHsl GPS-
TPEKH TPaHUI] YYaCTKOB, KOTOPbIE BIIOCIEACTBHHM OBUTH KOHBEPTUPOBAHBI B BEKTOPHBIC IICHII-(pailibl,
MOCTY>KUBIINE MAacKoW IJs BBIAENEHHs TIpaHull ydacTkoB. KaptupoBanue apearsoB NDVI ¢ marom 0,1
MPOBOAMIIOCH TOJBKO B MPEAEIax BBIJCICHHBIX KIFOYEBbIX YYaCTKOB.

PaccMOTpHM  KITIOUEBOH y4acTOK IUIOMAAbi0 19,16 KM’, pacHONOXEHHBIl B CEBEPHOI 4YacTH
XapaarojbCKOro MoJIMroHa, B 3 KM toro-3anajiHee r. Japxad. DTOT y4acTok OOnbllel 4acThi0 HAXOIUTCS Ha
pacuIeHeHHBIX CKJIOHaX HU3Koropwii OpXoH-XapaaroibCKOro MEXIypedbst (aOCONIOTHBIE OTMETKH BBICOT
810-870 ™), xapakrepu3yeTrcs CTEIMHOW KaparaHo-3JaKOBO-XOJOJHOIOIBIHHOW pPAaCTUTEIHHOCTRIO Ha
KaMEHHCTBIX MAJIOMOIHBIX TEMHO-KAIITAHOBBIX MYYHHCTO-KapOOHATHBIX MOYBax. borblnas 4yacTh TaHHOTO
3eMENILHOTO YTO/IbsI UCIIONIb3YETCS KaK MacTOUIIIE.

ComocraBinenne u3o0pakenuit NDVI HarmsimHo ykaspiBaeT Ha JUTPECCHIO0  PACTUTEIBHOCTH,
00YCIIOBIICHHYIO TJIaBHBIM 00pa3oM Ooublnoi nactoummHol Harpy3koi. Ecim B centsiope 1990 r. Gonbiias
gacTe yuactka (53 %) xapakrepuzoBanachk 3HaueHussMu NDVI 0,3-0,4, To B centsiope 2010 r. 86 % ero
mwiomramy — 0,2-0,3 (tabm. 1).

B xome »kcnemuuuoHHBIX uccaemoBaHuit 2010-2012 rr. BhIONHEHA HATypHas JaHAMa(THAS
uHanKanus apeanoB NDVI ¢ paznuyHbIME 3HAUEHUSIMU, H3Y4Y€HBI IPUPOIHBIC H aHTPOIIOTeHHBIE (PaKTOPBI
IMHAMUKHU uX m3meHeHnid. 3Hadennsm NDVI 0,1-0,2 ot 8 centsiops 2010 r., 3anumarommm 8§ % Tepputopun
(Tabm. 1), Ha MECTHOCTH COOTBETCTBYIOT IUIOMIAIN YOPaHHBIX OT IOCEBOB MAIIICH, a TAKXKE YYACTKH CTEITHBIX
CKJIOHOBBIX TACTOWII, HaXOAALIMXCS B CTaJWW CHJILHOM JWIPECCHH M3-3a TIepeBbillaca Ha HUX CKOTa H
XapaKTepU3yeMbIX TPOCKTUBHBIM TOKPBITHEM PACTUTENBLHOCTH MeHee 50 %.

Haunbonee pacnpocTpaHeHHOE JUIsl ydacTKa CeHTsA0pbckoe 3Hauenue NDVI 0,2-0,3 xapakTepHO B
HACTOsIIIIee BpeMs JUIsl MPEoONafalomuX 31eCh PaCWICHEHHBIX CKIIOHOBBIX SPO3HOHHO-IEHYAAIMOHHBIX
CTEMHBIX  KaparaHOBO-Pa3HOTPABHOJCPHOBUHHO3IAKOBBIX  JaHmmadToB. M3-3a mepeBbimaca CKOTa
PaCcTUTENBHOCTh ATHX JIAHAMA(TOB HAXOMUTCS B CTaJIUM CPETHEH JAUIPECCHU, BETMYMHA €€ TPOCKTUBHOTO
MOKPBITHS cocTaBiisier Oomnblieil yacteio 65-70 %. M3 o0miero mpoeKTHBHOTO TOKPBITHS PaCTHTENLHOCTH
okoiio 17-20 % 3aHMMalOT KyCTapHUKHU Kaparanbl MenkonuctHor Caragana microphylla (Pall.) Lam., 15-16
% — xonocHsK kuTackuit Leymus chinensis (Trin.) Tzvelev, 12-13 % — nonbeiab xononHas Artemisia frigida
Willd., 9-10 % — namyatka 6eccredenbHast Potentilla acaulis L.

Tabnuna 1
Knaccuguxanus no rpaganusam NDVI ceBepHoro ygacrka
XapaaroJibCKOro MOZIEJIbHOIO MOJIMI'OHA

NDVI 17 cenrsiops 1990 r. 8 cenTsi0ps 2010 1.
IInomane, KM> ITnomane, % IInomane, KM> ITnomane, %
0,0-0,1 0 0 0,0063 0
0,1-0,2 0,117 1 1,575 8
0,2-0,3 5,44 28 16,448 86
0,3-0,4 10,194 53 1,11 6
0,4-0,5 3,296 17 0,0072 0
0,5-0,6 0,1179 1 0 0
Bcero: 19,1649 100 19,1465 100

3nauenuss NDVI 0,3-0,4, xapakrepHble Bcero s 6 % rmiomanm yvactka (tadbn. 1), mpuypodyeHbl K
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¢duToreHo3aM JT0KOWH M K HanOoJiee 3anaJHbIM U BO3BHIIIICHHBIM (a0COMIOTHBIE OTMETKH BBICOT 810-870 ™)
BEPXHHUM YacTsM CKIIOHOB. [IpOEKTHBHOE MOKpPHITHE PACTUTENBHOCTH 3TUX (uTorieHo3oB mocruraer §0-85
%. Ilo BHUmOBOMY COCTaBY 37ech MpeoOiafaroT ocoka TBepaoBatas Carex duriuscula C.A. Mey.,
3aHuMaromas 27-33 % TpOeKTHBHOIO TMOKPBITHS PacTUTENbHOCTH, KaparaHa MenkonuctHas Caragana
microphylla (Pall.) Lam. — 30-33 %, xonocHsk kutaiickuit Leymus chinensis (Trin.) Tzvelev — 10 %, 3omHuK
KiyOHeHocHbIH Phlomis tuberose L. — 10 %.

B centsope 1990 r. HeKOTOpbIE U3 ATHX (UTOICHO30B, PACIIONOKECHHBIX B 3allalHONM YaCTH y4acTKa,
xapakrepu3oBaiuch 3HadeHusmMu NDVI 0,4-0,55. Tlo Bceli BUIUMOCTH, 3TH (PUTOIICHO3bI UMEIHU OOJIbIlee
MPOEKTUBHOE MOKpBhITHE (0K00 90 %), Oosiee BhICOKA B HUX ObLja JOJS OCOK, KOBBLICH M Pa3HOTPaBbs, B
gactHocTH Phlomis tuberose L. O6 3ToM CBUAETENHCTBYIOT NPOBECHHBIC HAMU OOCIIEIOBAHUS CMEXHBIX C
KITIOYEBBIM y4acTKOM TeppuTopuid. [IpuanHOl nurpeccunt GUTOIEHO30B SIBUJICS 3]IECh TIEPEBBINAC CKOTA.

Heckonbko nHast kKapTHHA HAOIIOIaeTCsl Ha I0)KHOM ydacTKe XapaaroibCKOro MOJIEIBHOTO MOTUTOHA,
pacIoioKEeHHOM Ha IecuaHOM MacCHBE Ha JIeBoOepexbe p. Xapaaroi, B 18 KM 10)KHEe CTEITHOTO KITF0YEBOTO
yuactka. [Inomanu teppuropuii co 3nadveHusmMu NDVI, pasuabivu 0,2-0,3 1 0,3-0,4, 8 2010 1. M0 cCpaBHEHHIO
¢ 1990 r. He3HAYUTENBPHO YMEHBIIUIINCH, HO 3aTO CYIIECTBEHHO (B 2 pa3a) yBETUYMIUCH IIJIOIAIA apeaoB
co 3HaueHusMu NDVI 0,1-0,2, xapakTepHbIMH I OTKPHITOW MOYBBI C PENKON PacTUTENbHOCTHIO, UTO
TaKkXKe, KaK U Ha CEBEPHOM yYacTKe MOJHMIOHA, CBHJCTEIHLCTBYET O BBIPAXKEHHOM TPEHJAC Jerpajaiud
pacTUTENBHOrO MOKpoBa (Tadu. 2).

Ta6uuma 2
Krnaccugukarus no rpaganusiv NDVI tepputoprn 105kHOro ygacTka XapaaroiabCKoro MOAEIbHOT0 NOJIMTroHa
NDVI 17 cents6pst 1990 . 8 cenTsiops 2010 T.
IInomane, KM> ITnomane, % IInomane, KM® ITnomane, %
0,0-0,1 0,063 0 0,1719 1
0,1-0,2 5,286 16 11,147 34
0,2-0,3 21,934 67 16,808 51
0,3-0,4 5,035 16 4,507 14
0,4-0,5 0,3339 1 0,0324 0
0,5-0,6 0,0144 0 0 0
Bcero: 32,6663 100 32,6663 100

[IpoBenennbie HaTypHbIe NanamadTHEIe o0cnenoBanus 2008-2012 rr. Ha XapaaroiabcKoM MecuyaHOM
MacCCHBE U €r0 OKPECTHOCTSIX CBHJICTEIbCTBYIOT, YTO OCHOBHBIM ()aKTOPOM JIerpajialliil TIOKPHIBAIOIICH ero
PACTUTENBHOCTH SBJSIETCA BbIAC M MPOTOH CETbCKOXO3SICTBEHHBIX )KMBOTHBIX, IPEUMYIIIECTBEHHO OBEIl U
KO3, B MEHBIIIEH CTENMeHH — JIOMAJeH M KPYIMHOro poraroro ckora. CpaBHUTEIbHBIH aHAIN3 M3MEHEHUS
sHaueHut NDVI ¢ kIuMaTHUeCKUMH TOKa3aTeIsIMK (KOJHYECTBOM aTMOC(EPHBIX OCAJKOB, ITOKa3aTeIIMHU
TeMIepaTypsl 1 OTHOCHUTENHHON BIAKHOCTH) 3aMETHOM KOPPETAIMOHHON 3aBUCHMOCTH 3TON CEeMHUApHIHON
TeppuTopr MoHronuu 3a 20-1eTHNUH epruo/] He BBISBUIL.

Haryphas nanmmadTaas naaukanus apeanoB NDVI ¢ pa3nuuHbIME 3HAYCHUSIMH Ha 3TOM MacCHBE
mokaszaia, uro 3HadeHuss NDVI 0,1-0,2 xapakTepHbl IS IOBEPXHOCTEH OapXaHOB, JFOH U IMECUYAHBIX
MEKOApXaHHBIX U MEXIIOHHBIX TOHIKEHUH CO cieaMi WHTEHCHBHOTO MPOTOHA CKOTa C MPOSKTHBHBIM
MOKpbITHEM pactuTenbHocTd 3-15 %. 3nadenusm NDVI 0-0,1 cOOTBETCTBYIOT y4acTKH T'OJBIX TECKOB C
IPOEKTUBHBIM MOKPHITHEM pacTHTenbHOCTH 10 3 %. Ilpeobmamarommm aast Oonblueil yacTn MaccuBa
sraueHussM NDVI 0,2-0,3 coOTBETCTBYIOT IOBEPXHOCTH COCHOBBIX (Pinus sylvestris L.) 00poB U HEOOIBIIMX
nibMOBbIX (Ulmus pumila L.) pout. YMeHblleHre X IO B HACTOsIIEE BpeMs 1o cpaBHeHHUIo ¢ 1990
r., TOMHMO BbIllaC2a ¥ TPOrOHA  CEIIbCKOXO3SIMCTBEHHBIX  JKMBOTHBIX, OOYCIIOBJIEHO  TaKkKe
HECaHKIIMOHUPOBAHHBIMU BBIPYOKAMH WX JPEBOCTOS HA OTIENBHBIX YYacTKaX W ClHa0bIM pPa3BUTHEM
nojpocra. XapakrepHbiM uist 14-15 % rutomaan necuanoro maccuBa 3HaueHusM NDVI 0,3-0,4 (Tabmn. 2),
MPUYPOYCHHBIM B OCHOBHOM K IOJKHOMW, HamOosiee ero BO3BHIIICHHON 4acTh (aOCONIOTHBIE OTMETKH BBICOT
780-815 M), COOTBETCTBYIOT Oojiee T'yCThieé COCHOBBIE OOpBI C XOpOLIO BBIPAKEHHBIM TOAJIECKOM W3
KyCTapHHUKOB.

[To manabIM MOHTONBCKOTO TOCYIAPCTBEHHOTO HAITMOHAIBLHOTO CTAaTHCTHYECKOro KoMmuTera [3] Ha
Teppuropusax aimakoB ComHr u Jlapxan-Yyn B MepBOM JIECATHIICTAH HAIlero BeKa HaOoJacTCs
yCcTOYMBasl TEHACHLMS yBETUYEHUS TOT'OJIOBbS CETbCKOXO3SICTBEHHBIX KUBOTHBIX. IpoBeeHHbIE HAMH
JKCITPECC-OMPOCH apaToB, BEAYIIUX CBOE XO35ICTBO B Mpeenax TePPUTOpUN XapaaroabCKOro MOJETbHOTO
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y4acTka, TOKa3ajid, YTO OKOJIO IMOJIOBHHBI W3 HUX MUTPHPOBAH Ciojia (OJMKe K OCHOBHBIM PBIHKaM cObITa
KUBOTHOBOJYECKOH MPOJYKIIMU) co cBouMH crasamMu B 2000-x rogax u3 Apyrux nepuepuitHpIX aiiMakoB
MoHronun: 3anaaHbixX (OoNbIIeH YacThi0) M TOOMHCKUX.

B npenenax apuaHoW KIMMaTHYeCKOW 30HBI Ha Tepputopuu aiimaka JlyHaroep (Cpemnee ['obu) c
MPOJIBUKCHUEM C CeBepa Ha 0T MPOUCXOJMT MOCTENEeHHas] CMEHa OT JaHIMAPTOB OMYCTHIHEHHBIX CTENeH
70 TONYNYCTBIHb M CaKcayloBBIX MycThiHb. OOCIeoBaHMS IOKa3aJd, YTO B YCIOBUSAX KpaliHe
HEJIOCTATOYHOr'0 YBIIAXKHEHHs (romoBas cymMma atMmoc(hepHbIX ocaakoB meHee 100 MM Ha TeppUTOPHUH
COMOHA YJI3UHT I0KHOM YacTu aiimMaka J[yHIroBb, MakCHMaslbHas BeTHUMHON B 150 MM B ceBepHOIA, monHoe
OTCYTCTBHE MPECHBIX IMOBEPXHOCTHBIX BOA) TOOMHCKHE NaHAMA(Thl CHIBHO YSI3BUMBI K JIErpaJlallHOHHBIM
nporeccaM, B 0COOEHHOCTH K (PM3MYECKOMY BBIBETPHBAHUIO, Nedrsimu, nerpajanuu pactuTenbHocTH. U
XOTSI B T[EJIOM 110 TEPPUTOpUH aiiMaka JlyHIroBb macTOMIIHAS HArpy3ka HeOONbIIas W3-32 O4YEHb Majoi
IJIOTHOCTH KMBOTHOBOJYECKHUX CTOSTHOK, BOKPYT CTOSIHOK B paamyce a0 0,5-0,7 kM 3eMHast MOBEPXHOCTh
OTJINYAETCSI CHIILHOM BBIOMTOCTBIO C MOYTH IMOJHBIM OTCYTCTBHEM PACTHTEIFHOIO MOKPOBa (IIPOEKTHBHOE
nokpeite ot 0 10 1 %).

Ocpennennoe 3naueHue NDVI 3a mocnenHee pecsTuierve, arperupoBaHHOE IO MOJAEIHHOMY
CpennerobuiickoMmy MONUTOHY, paBHO 0,12, 4TO CBUAETENBCTBYET O KpaiiHe CKYyIHOW W pa3pexeHHOU
pactutenbHOCTH (puc. 1). IlpoBenenubrit anann3 BpeMeHHOro xoma NDVI mokassiBaeT yMEHBIIIEHUE €ro
3gavenui B 2011 r. B aBrycre (¢ 0,17 mo 0,135) u B urone (¢ 0,15 g0 0,125) o cpaBuenuro ¢ 2010 r. [4].
CpaBHEHHME pE3yJIbTaTOB IIPOBEACHHBIX HATYPHBIX Ieo0OTaHMYecKux oOcnemoanuit 2011-2012 rr. ¢
pesynbratamu oocnenoBanuit 2010 . TOOMICKUX Y4aCTKOB MO AKOJIOTUYECKUM TPYIIIaM MOATBEPKAAET dTOT
BBIBOJI, CBHJICTEILCTBYSI 00 YBEIHMUCHHUH JOJU PACTEHHIU-3YKCEPO(UTOB B MPOSKTHBHOM TOKPBITHH Pa3HBIX
yuacTkoB Ha 12-15 %, ykasbiBas Ha MPOAOIDKAIONIYIOCS HWHBA3HIO DYKCEPO(DUTHBIX MYCTHIHHBIX BHJIOB
pactenuif Ha ceBep. Tak, Ha KIIOYEBOM Y4YacTKE, pPACHOJIOKEHHOM B pPAaBHUHHBIX KaMEHHCTHIX
OINYCTBIHEHHBIX cTemsix B 20 KM rokHee MaHmanroBb, JOJNS 9YKCEPOPHUTOB B MPOSKTUBHOM TOKPHITHU
yBenuumiiack ¢ 77 % B asrycre 2010 r. 10 96 % B aBrycte 2012 1.

Bonee HarmsgHo TpeHJ KcepoduTH3AIMK TOOWICKOM pacTHTENBHOCTH JEMOHCTPUPYET aHAIU3
nuaekcoB NDVI tepputopun CpeaHeroOHICKOro MoJUroHa 1mo pasHOBPEMEHHBIM CEHTIOPhCKMM CHUMKaM
Landsat TM 1990 u 2011 rr. Tak, ecnu B centsaope 1990 r. 75 % momiaay mojIuroHa XxapakTepru30Banioch
snaueHreM NDVI 0-0,1, To B cenTsope 2011 r. miomaau co 3HadenusmMu NDVI, papabivu 0-0,1 coctaBuiu
yxke 92 % (rabm. 3). IIpoBemenHass HaTypHas jaHmmadTHAs HHAWKALKAS apeajioB C Pa3HOBEIUKUMU
3HadeHusimu NDVI mnokazana, uro npeodnanatomme (92 % mmomanu) 3Hauenus 0,0-0,1 xapaktepHbl JUist
KaMEHHUCTBIX OIYCTHIHEHHBIX CTelel ¢ JOMHHHPOBaHUEM JTyka MHOTOoKopHeBoro Allium polyrrhizum Turcz.
ex Regel, xapakreproro B 90-x romax XX Beka s Ooliee IOKHBIX TOOMICKHX paiOHOB. Apeaybl CO
sHauenussMu NDVI 0,1-0,2, 3anumMaroniie B HacTosIiee BpeMs Bcero 8 % Iuiomaayd CpemHeroOouiickoro
MOJIMTOHA, CBOMCTBEHHBI JIS OCOKOBO-UHEBBIX COOOIIECTB COIOHYAKOBO-MEIIKO3EMHCTHIX PaBHHH.

AHanmM3 METEeOpOJOTHYECKUX JIAaHHBIX CBUJCTEILCTBYeT O mposiBieHnH B XXI B. B ['oOu Oonee
CIJIbHBIX 3aCyX B JIETHUH TMEpHOJ, YeM B MUHYBIIEM CTOJETHM, YTO Ha HAIl B3I, SBISETCS OCHOBHBIM
(haKTOpOM IUIPECCHOHHOIO TPEHJIa apuIHOW TOOMHCKOM PacTUTENbHOCTH, B OTJIHWYHE OT CEMHAPUIHON
CTEIHON U CYXOCTEIHOM.

Ta6uma 3
Krnaccugukarus no rpaganusiv NDVI repputoprn CpenHeroOnidcKoro MoieJIbHOTo IIOJIMTOHa

NDVI 10 cenrsiops 1990 1. 4 centsabps 2011 r.
IInomane, KM> ITnomane, % IInomane, KM> ITnomane, %
0,0-0,1 28,2315 75 34,8506 92
0,1-0,2 8,941 24 2,888 8
0,2-0,3 0,5481 1 0,0054 0
0,3-0,4 0,0234 0 0 0
Bcero: 37,744 100 37,744 100
BbIBOaBI

HpOBeIIeHHBIe HUCCICA0BaHUA C HCIIOJIB30BAHUCM METOJ0B, OCHOBAHHBIX Ha YYCTC pa3nnq1/n71 B

CIEKTPAIIBHOM OTPa)KEHUH IS PA3HBIX KaHAJOB ONTHYECKOTO JHMAIa30HA, B COBOKYITHOCTH C IOJICBBIMH

HAaTYpPHBIMA HW3MEPEHHSIMHU CBUICTEILCTBYIOT O TOM, HYTO Jerpajgaius pacTHTEIBLHOTO IIOKpOBa Ha

HCCIEMYEMBIX MOJUTOHAX 3a IOCICTHUE NBa JCCATIIIECTHS ycuiauBaercs. Meroasl /33, ocHOBaHHBIE Ha

aHaJIM3€ MPOCTPAHCTBCHHO-BPEMEHHOW Bapualuu OHO(DHU3MYECKHX MapaMETPOB  PaCTHUTEIbHOCTH,
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MO3BOJISIIOT OIEPATHBHO BBISBIATH YUACTKH SKOJIOTHUECKON HANPSHXKEHHOCTH, 00YCIOBICHHBIC JieTpaaiueii
PaCTUTEITHHOTO MOKPOBA U ONYCTHIHUBAHUEM.

3nauenuss NDVI mns paznuuHbix jTaHAmaTHEIX 30H XapaKTepPU3YIOTCS CBOUMH OCOOCHHOCTSMH,
MOSTOMY BBISIBIICHHBIE IO JMCTAHIIMOHHBIM MaTepuanaMm apeansl NDVI ¢ menbio ux naHmmadTHOH
WHIUKAIIUHA JIOJDKHBI OBITh 00s3aTEIbHO WICHTU(PHUIIMPOBAHBI MaTepraiaMi HETOCPEICTBEHHBIX HATYPHBIX
HaOTI0ICHUH.

JAnist penoTBpalleHust pa3BUTHS TPOLIECCOB JICTPAIAllii U OMTyCTHIHUBAHUS 3€Melb Ha BBISBICHHBIX
y4acTKax ¢ HauOONbIIeH HSKOJOTMYECKONH HAMpSHKEHHOCThIO HEOOXOAMMO TPUHSTHE CPOYHBIX
OpraHU3aIMOHHO-XO3SHCTBEHHBIX ~ MEPONPHUSTHH TI0 COXPaHEHHIO ECTECTBEHHOH PacCTHTENbHOCTH
(Menmoparysi, peryiupoBaHHe BbIlIaca CKOTa W T.J.). Tak, Ha paccMaTpUBaeMbIX y4acTKax HaOIrogaercs
MepeBbINac CKOTa, 00yCIaBIMBAIOIINE Ype3MEpHYI0 HArpy3Ky Ha MmacTOWINa W BeAyIIHHA B CBOIO ouepellb K
JMTPECCHH WX PACTUTEILHOIO TIOKpOBa. B 93TOW CBSA3M MECTHBIM JKHBOTHOBOJIAM H  JPYT'HM
3eMJICN0JIH30BATENSIM HEOOXOAUMO PAIlHOHATIBHO UCIIOIh30BATh MMACTOUIIHBIC YTO/IbsI, IEPHOAMYECKU MEHSIS
WX JUIS BBITIACA M PETYIIUPYS TEM CaMbIM ITacTOUIIIE000POT 3EMEb.

PaGora BbIMONHEHa TpPU YACTHYHOH momnepkke mpoekta PODOU  12-05-98066-p cubups_a
«KomriekcHble vccne[oBaHus POIIECCOB JIETPajallii U OYCTHIHUBaHUS 3eMelb ballkanbCkoro pernona ¢
WCIIOJIb30BAaHHEM TeOMH(POPMAITUOHHBIX TEXHOJIOTHI.
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ASSESMENT OF PERENNIAL RUNOFF OF THE MONGOLIAN PLATEAU RIVERS
©Garmaev E.Zh. (garend1@yandex.ru)
Baikal Institute of Nature Management SB RAS, Ulan-Ude, Russia

Abstract: We consider the runoff of the Mongolian Plateau Rivers for a period of years that has been processed using
standard statistical methods. Hydrometric data observations for the entire period to 2010 were divided into two equal
halves. It was found that the second half of the observation period, the volume of annual runoff decreased in almost all
rivers with permanent runoff.

Key words: runoff, water regime, Mongolian Plateau

Crok mo00ro BOJOTOKA 32 MHOT'OJIETHUI MEpUO]] MPHOOpETacT CBOM 3aKOHOMEPHOCTH U (pOPMHUPYET
CBOM, XapaKTEpHbII JaHHOMY PETHOHY, TUAPOJOTMYECKUN pexuM. B CBOIO ouepens, HCKIIFOUUTENbHAS POJIb
BOJTHOTO PEXHMa CYIIM KaK OJHOrO W3 KOMITOHEHTOB T'eorpadpuueckoro KOMILIEKCa, ONpPEACISIOnIero
COCTOSTHHE MPHPOJHOM cpenbl, odmen3pecTHa. OJHOBPEMEHHO BOJHBIN PEKHM TEPPUTOPHH BO MHOIOM
OIpEIeNsIeT YCIOBHS Pa3BUTHS TPOM3BOJICTB, & BOJHBIC PECYPCHI YYAaCTBYIOT BO BCEX BHJIAX XO3IHCTBEHHOU
JeATEIbHOCTH YelloBeKa. BOAHBIN pexXiM OTAETbHBIX TEPPUTOPUIN CYIIIN M HAJIWYHE BOJHBIX PECYPCOB PE3KO
¢ GepeHIMPOBaHbl U YaCTO HE YAOBJICTBOPSIOT TPEOOBAHUAM OOIIECTBA JUIS CO3MaHMS JYUIINX YCIIOBUH
OOHMTaHUS YENOBEKa W PAIMOHAIBHOTO TPUPOJIONIONB30BaHUs. He sBIsieTCsl MCKITIOUeHHEM BOIHBIA PEXKUM
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peK OOMHUPHON TeppUTOpHH MOHTONBCKOTO IUIATO, OTIHYAIOIIUICS HWCKIIOYHTENFHONW CIOXKHOCTBIO |
TpeOyroInii MOAPOOHOT0 PACCMOTPEHUS.

B nenom, pazBuTHE IPaKTUYECKH JIFOOOT0 TPOU3BOACTBA CBA3aHO C POCTOM IOTpeOHOCTEH B BOJIE U B
TO K€ BpeMsS C YBEIWYEHHEM HETaTHBHBIX IOCIEACTBHIl XO3SHCTBEHHOM AEATEIHHOCTH. JTO, B CBOIO
odepenb, MPUBOAUT K YBEIUYCHHUIO DKOHOMHYECKOT'O W COIHMAJIbHOTO ymiepda OT BO3MOXKHBIX OIIMOOK
THJIPOJIOTHYECKMX pAacueToOB M, CIEAOBATENbHO, IOBBIMIACT TPeOOBaHHS K HAaydHOH OOOCHOBaHHOCTH
BO/IOXO3IMCTBEHHOI'O M THJIPOTEXHUYECKOTO MPOEKTUPOBAHMS. AHAJIN3 MPOCTPAHCTBEHHONW M3MEHYMBOCTHU
BOJIHOTO PE&KHMMa PEK MMEET M CaMOCTOSITENIbHOE TPAKTHUECKOE 3HaYEHHE.

[To xapaktepy BOJHOTO pexMMa OONBIIMHCTBO Pek MOHTOJIBCKOIO IJIATO OTHOCSTCS K THILY PeK C
MOJIOBOJILEM U MaBOAKaMH. Ha 3Toif TeppuTOpHH JOCTATOYHO MIMPOKO MPEACTABICHB BpEMEHHBIE BOJIOTOKH,
KOTOpbIe B MaJjOBOJAHBIE MEPHUOMbI MEPEechIXaloT M He UMEIOT cToka. OCHOBHAs 4YacTh CTOKAa BOJBI peK
MPOXOAUT B TEIUIYyI0 4YacThb TI0Ja, COOTBETCTBEHHO 3HUMHHHI CTOK HE3HAYUTENbHBIA, a HEKOTOpbIE
OTHOCHUTEIBHO HEOOIBIIINE BOJOTOKH IPOCTO TIEpEMEP3atoT.

B mnacrosmee Bpems CyIIecTByeT MHOXECTBO YHHBEpPCaJbHBIX MoJenell, MpeaHa3HaYeHHbIX s
ONMCAaHMS CaMbIX pPa3HOOOpasHBIX ycloBUH (opMmupoBaHus cToka. HambGonee OOOCHOBaHHBIM U
3G GEKTUBHBIM TPEICTABISETCS MMOAXOM, MPEANOoIaralolnil yuer He TOJIbKO OOIINX, HO U PETHOHAIBLHBIX
ocoOeHHocTeil. Mcxoas W3 NpakTHYeCKWX  Ilelied  THUAPONOTMYECKHX — pacdyeToB, B  KadecTBe
OCHOBOITOJIATaloIero JOKeH HCIOJIb30BaThCS TMPUHIUI MaKCUMaJIbHOW HAIEKHOCTH KOHEYHOTO
pe3yabTaTa, T.€. pacueTHOM cXeMbl. Peanuzanus 3Toro mpuHIMIA MPETyCMaTPUBAET OLEHKY BO3MOXKHOCTEH
CTaTUCTUYECKOTO0 aHallM3a JAaHHBIX HAONIOJEHWH M  KAa4eCTBEHHOIO aHaiu3a reorpaduyeckux
3aKOHOMEPHOCTEH, a TakkKe MOWCK pelIeHHs, NAalollero MHHHMAJIbHYI0 MOTPenIHOCTh pacdera. Takoe
pelleHne JOIKHO ObITh reorpaduueck 00OCHOBAHHBIM M CTATUCTHYECKHA YCTOMUYMBBIM, T.€. B JOCTATOYHOM
CTENeH! MPAaBWIBHO OTpPa)kaTh peajbHO CYIIECTBYIOUINE MPOCTPAHCTBEHHO-BPEMEHHbIE 3aKOHOMEPHOCTH U
HE CITMIIKOM CHJIBHO 3aBHCETh OT CIIy4aiiHBIX 0COOCHHOCTEH MCIOJIb3YEMBIX JIaHHBIX HAOIIOICHHH.

Bce naHHBIE MHOTONETHHX THAPOMETPUYECKUX HAONIOJEHWH 3a CpPEIMHEroJOBEIM CTOKOM OBLIH
MOJIBEPTHYTHl CTaHIAPTHOM CTATUCTUYECKOW 00pabOTKe, MPUMEHSEMON MpH aHaiu3e MPOCTPAHCTBEHHO-
BPEMEHHOM M3MEHYMBOCTH THIPOJIOTHYECKHX psAnoB. [IpoBepka mokasania, YTO MOYTH BCE PSABI MOXKHO
CUMTATh HE3aBHCHMBIMH U OTHOCHTEIHHO OJHOPOAHBIMHU. [ Ka)moro psnaa, MpoIIenliero mpoBepKy Ha
OJTHOPOJHOCTD, OIICHKA PaCIPEICICHIS BEPOATHOCTEH MTPOU3BOIMIIACE B COOTBETCTBHH C TpeboBaHusmu CII
33-101-2003.

B xauecTBe mepBOHA4aNbHON OIEHKH 3aKOHA pAacIpelelieHUs] BEpOSTHOCTEH TOJ0BOTO CTOKa IS
KXol peku (CTBOpa) OBUIM MOCTPOEHBI SMITMPUYECKHE KPUBBIE oOecriedeHHOCTH. [l KaxkJaoro us n
HaOmoneHut QO [,...,Qn ObLTa BRIYKCIICHA €r0 AMIMPUYECKast 00CCIICUEHHOCTh m/n — 1, T1ae m — NOPAAKOBBIH

HOMEp JTAHHOTO HAOJIOJICHUS] B PaH)KUPOBAHHOM B TIOpsiiKe yObIBAaHUS pany O ,~>-->0 . Jlns moctpoeHus

AQHATMTUYECKUX KPUBBIX OOCCIEUEHHOCTH TNPUMEHSUIOCHh TpeXmapaMeTpuIeckoe raMma-pacipeieieHue,
npemiokennoe C.H. Kpuukum u M.®D. Menkenem. B kadecTBe mapaMerpoB JaHHOTO pachpeieseHus

ucnonb3ytorcst Benmannel Q, C), Cy/C), , KOTOpbIC GBUIM MONYUYEHBI JUIsi TOOBOIO CTOKA OCHOBHBIX PEK

MOHTOJIBCKOT 0 TUIATO.

OtHocuTeNbHbIE Clly4yaiiHble OIIMOKM ONpEIeNeHHs CPEAHEro MOIYIs CTOKa TOJOBOTO (p
BappUPYIOT B Tpenenax 8-12 %; a OTHOcHUTEeNbHasl CilydaiiHas ommOKa ompeneneHus KoddduimenTa
Bapuanuu C, TOAOBOr0 CTOoKa B cpegHeM paBHa 19 %. Mogynu romoBoro croka JUisi BOAOTOKOB C
MIOCTOSIHHBIM CTOKOM BapbHpyIOT TpumepHo ot 0,37 n/cxm’ 10 9,70 n/c-km’. TIpuueM MaKCHMasbHBIE
3HAa4YCHHU A QCp. XapaKTCpHbl B OCHOBHOM /IJIs1 BBICOKOPACIIOIOXKEHHBIX BOI[OCGOpOB, MHWHUMAaAJIBHBIC — Ha
OTHOCHUTENIHPHO PAaBHUHHBIC PEKH IEHTPATbHON M IOKHOW 4YacTell paccMmaTpuBaeMoil Tepputopuu. Kakoii-
100 YCTOMYMBON 3aBUCHUMOCTH MOJIYJISI TOJOBOIO CTOKA OT CPEIHEH BBICOTHI BOAOCOOPa MIIK €ro TUIONIA IH
He BbLABICHO. 3HadeHuss C, m3meHstorcs B cpemHem oT 0,20 mo 1,60. Dro moaTBepkaaeT OOJBIIOE
pasHooOpasue ycinoBUH (POpPMHUPOBAHUS CTOKA pPEK MOHTONBCKOTO IUIATO M TIONYYEHHBIC BBIBOJIBI
CIIpaB€IJIMBLI JJIsI BOOOTOKOB C ITIOCTOAHHBIM CTOKOM.

CTok pacCMOTpPEHHBIX peK MOHTOIILCKOrO TIATO MOKa3all, YTO 32 MHOTOJCTHHHA MEPHOJA MX 00BbeM
CTOKa MpeTeprieN U3MEHEeHHs1, TPUYEeM B CTOPOHY yMeHbIeHus1. [loka3areneH MHOTOJIETHHI CTOK Hanboree
KpyIHOro Bogotoka — p. Cenenra. 37ech 3a Iepuoj ¢ Havyala rHIpoMeTpudeckux Habmronenuid mo 2010 r.
CPEIHEMHOTONIETHHH PAcXOX BOIBI cOCTaBHI 927 M/c, a IPH aHANM3E STOH BBHICOPKH C pa3leIeHHEM
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JAHHBIX HAOINIOJICHUI IOMoNiaM IOJY4eHO, YTO 32 BTOPYIO TMOJOBUHY Tepuona o0beM croka p. CeneHra
yMenpumicss Ha 1,3 kxv’. M3MeHEHMsl KOCHYIHCh M BHYTPUIOJOBOTO PACIPENENEHHs CTOKA, IIPHUYEM B
CTOPOHY YBEJIMYEHUS 3UMHEN €ro COCTaBJIAIOLIEH, IIPaB/ia, OHY ITI0KA HE3HAUYUTEIIbHBIE.

Takum o0Opa3oMm, ¢GopMHUpOBaHHE MHOTOJNETHETO CTOKa peK MOHTOIBCKOrO IIaTO BeCchMa
pa3HOOOpa3HO M 3aBHCHUT OT MHOXecTBa (DakTOpoB, B TOM 4YHCIE, KaK IOKa3blBae€T IPAKTHKA, OT
AHTPOIOT€HHBIX B MOCIEIHHE JIeCATHIIETHs. B cBOIO ouepens, 3HaHWE MPUPOIBI MHOTOJIETHUX KOJeOaHUM
CTOKa PEK M HUX MPOCTPAHCTBEHHOH CKOPPEIMPOBAHHOCTH IPEIOCTABUT BO3MOXKHOCTH HAYYHOIO
O00OCHOBaHUSI  BOJOXO3SIICTBEHHBIX  CHUCTEM M TIPUHATHS  YIOPaBICHYECKUX  pCEIICHWH  JUIs
KPYITHOMACIITaOHBIX BOIHBIX MPOOIEM.
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©JTanmmun LM ' (danilin@ksc.krasn.ru), Llorr 3.2 (ztsogt@yahoo.com)
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FORMATION OF LARCH FORESTS IN NORTHERN MONGOLIA
©Danilin LM." (danilin@ksc.krasn.ru), Tsogt Zandraabal® (ztsogt@yahoo.com)
"V.N. Sukachev Institute of Forest SB RAS, Krasnoyarsk, Russia
*Institute of Botany MAS, Ulaanbaatar, Mongolia

Abstract: Peculiarities of forming and growth of the Siberian larch (Larix sibirica Ldb.) forests in Northern Mongolia
were studied. Directions for regeneration dynamics and larch stand formation under pirogenic and anthropogenic
factors (forest fires, commercial cuts), which are widely presented in Northern Mongolia, are analyzed and discussed
in the paper.

Key words: larch forests, Siberian larch, formation, regeneration, after forest fire and after cut dynamics, Northern
Mongolia

Jleca MoHronauu, mpouspactas Ha TpaHuIle OOpeaJibHOM 30HBI, CTeNel M MyCcThiHb LleHTpanbHOMH
A3uM, SBISIFOTCS FOKHBIM  (DOPIIOCTOM  PACIPOCTPAHEHHUsl JIECHOW pacTHTENbHOCTH. [ eorpaduueckoe
nonokeane Monromun (Mexay 51-54° c.ur. u 88-120° B. 1) mpemompeneiseT CoYeTaHue pPasInYHBIX
MIPUPOIHBIX TEOJOrMYECKUX, HKOJOTHYECKUX YCIOBUH M pactutensHocTH [1, 8, 17]. CeBepHas dacTh
Mownronuu 3aHsATa XaHTraiickod TOpHON cTpaHOW W XOHTIEM, NPEACTABISIOUIMMH CO0OH OKpauHHBIE
nogusitus rop FOxuoi Cubupu.

Jleca MOHTOIMH BBITOHSIOT Ba)KHBIE PECYPCHBIC U DKOJIOTHYECKHe QPYHKIIUU, OCOOCHHO BEITMKA HX
BOJIOOXPaHHAs W MOYBO3ALIUTHAS poib [4, 5, 9-12]. [To cocTosiHuto Ha 2012 rox jecHoit Gona MoHroauu
coctapysier 19116,1 Thic. ra. VI3 HUX TOKpHITas JIECOM IUTOIIaab 3anumaer 17660,6 teic. ra., uiu 8,6 % ot
o0I1ell TUTOIIAAM CTPaHbl. XBOWHBIC U JIMCTBEHHBIE jeca 3aHuMaloT 78,7 %, a TucTBeHHbIC eca 16,8 % oT
TIOKPBITOM JiecoM turomanu. [lmomans cakcaynpbHHKOB coctaBisier 607,6 Teic. ra. (4,5 %). IlpomentHoe
COOTHOIICHHWE OCHOBHBIX JIECOOOPA3yIOIIMX TMOPOJ BBITJSIIUT CIEAYIOMKMM 00pa3oM: JIMCTBEHHUIIA
cubupckas — 73,5 %, 6epesa miockoiauctHas — 11,3 %, cocHa cubupckas -7,7 %, cocHa oObIKHOBeHHast — 6,0
%.

CoracHo J1eCOpacTUTENBPHOMY palOHUPOBaHIIO MOHTOINH [7], pailOHBI UCCICAOBAHMI OTHOCATCS K
LentpanpHo-XaHraiickol MPOBUHIMHM XaHTAaHCKOW JIECOPACTUTEIHHONM OO0JIaCTH TOPHBIX CTemed U
JUCTBEHHUYHBIX JiecoB U K BocTouno-XaHTAicKoi npoBuHIK HOxHO-3abalikanbCckol ecopacTUTENbHOM
obactu (puc. 1).

Lentpanbhpiii Xanraii (47-52" ¢. ur. 1 96101 B. 11.) 3aHMMaeT HanboIee IPUIIOTHATYIO HAJl YPOBHEM
MOpsI TEPPUTOPHUIO XaHTasi, MPEACTABIAIONIYI0 COO0H CHCTEMY TOPHBIX XpeOTOB ITUPOTHOT'O MPOCTUPAHUS U
JlapxaTCcKyIo KOTJIOBHHY ¢ €€ TOpHBIM oOpamiieHueM [9, 11].

Hamm wuccnemoBanusi NpoBOAMINCE B Hambonee THNWYHBIX B LleHTpampHOM XaHrae necax
xp. TapOaraTait (abcomtotHas BeicoTa — 3240 M Haj yp. M), KOTOpBIEC SIBIISIOTCS JIECOCHIPHEBOM 0a3oii
KpYIHEHIIero B crpane TOCOHIIEHTENbCKOr0 JAePeBOO0Opa0aThIBAIONICIO KOMOMHATA. AOCOIIOTHBIC BBICOTHI
Haunbosee BhICOKHX Top mpepbimatoT 3000 M HaJ yp. M, JHUIIA JOTHH Hanbosee KPYITHBIX PEK U MEKTOPHbBIE
paBHHHBI pacroiiokeHbl Ha BbicoTax 1650-1800 M manm yp. M. Xpeber TapOararaii HaxomuTcs B
LEHTpaJIbHON YacTu XaHTaickoil ropHoW cTpaHbl. OH MPOTSHYJICS B IIMPOTHOM HAIPABIECHUH U SBIISIETCS
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OCHOBHBIM BopopasaeiaoM pek Waep n Uynyyr. CeBepHbIil CKIIOH XpeOTa JJIMHHBIN, MOJOr0 MaJaloNMi K
JnonuHe Mnepa, F0KHBIIA — KpyTOH U KOPOTKHM.

CXEMA JECOPACTHTEALIOTO —|
PAHOHHPOBAHUS MOIITOJIHH
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Jlecopacrurensnnie odmacru (I, 1L T11) v nposamimmn (1,2, 3,4, 5, 6,7, 8, 9)
1] Xauraiicxas n HOuno-3adaiikannekan i | LenTpanbuo-Asuarckas

1 - Hlpmxaackan; 2 - JLERnEECKAas; 3 - 3amagno-XaHTodickas; 4 - BocTrouno-X3umiickan; 5 - 3ananmo-Xauraiickan
6 - Henrpaneuo-Xanrajfickas; 7 - Cesepo-Bocrouno-Xanraiickas; 8 - IOro-Bocerouno-Xanraiickasa; 9 - Monroarcko-Anraiickan

Puc. 1. Cxema necopacTuTensHOro paionuposanust Monronuu [7].

BocTounblii X3HTH 3aHUMAaET TePPUTOPHIO OacceitHoB BepxoBuii pek OHoH, Kepynen u Tona [9, 12].
CornacHo reoMop(oI0rHuecKkoMy paiioHupoBaHU0 MOHTOIMU, OH OTHOCHUTCS K LleHTpanbHoi 1 BocTouHo-
X3HTUCKON MOMIPOBUHIIUAM X3HTIHCKOW mpoBuHIMK. KoyeOaHus aOCOIIOTHBIX BBICOT COCTABIISIFOT OT
1000 m (BepxoBbs p. OHoH) 0 2500 M Ham yp. M Ha BOmOpaszaenax. XdHTIH — 3TO TUIIUYHOE HEBBICOKOE,
CHJIBHO Pa3MbITOC M CIJIAXKCHHOE B OOJIbIICH CBOEH 4YacTH, CBOI00Opa3HOE MEJIKOOJIIOKOBOE HArophe, ¢
XapaKTEePHBIM TOJILIIOBBIM peiibeoM B BEpIIMHE CBOJA. B reoornyeckoM OTHOMIECHHH XIHTIMCKOE HAarophe
CIIOKEHO TPEUMYIIIECTBEHHO MPOTEPO30HCKUMH U MAJICO30HCKUMU METaMOP(PU3NPOBAHHBIMUA OCA0YHBIMHU
[OpOJIaMH, POPBAaHHBIMU UHTPY3USIMU TPaHUTOB [1].

B mocnenHue roabl M3ydeHHIO (OPMHPOBAHMSI M POCTA JICCOB M3 PA3IMYHBIX JPEBECHBIX MOPOJ
yaensiercs Oonbiioe BHUMaHue [2-6, 14, 16]. Ilpencramisercs IieaecooOpa3HbIM BCe pa3HOOOpasue
MOJIOJIBIX HacakJAEHUIl B TMpefenax THMA Jieca IO COCTaBy, TYCTOTE, MPOCTPAHCTBEHHOW CTPYKTYpE,
paccMoTpeTh 1Mo Tunam (GOpMHUPOBaHUS: OE3MOKAPHOMY H MOCICIOKAPHOMY.

JlecHble TOXapbl Ha MPOTSKCHUM MHOTHUX THICSYCICTUH BIMSUIM Ha (DOPMUPOBAHUE M Pa3BUTHC
JICCHBIX PKOCHCTEM U IIeIbIX JIaHamadToB. BiusHue moxapoB Ha COCTOSHHUE, TUHAMUKY M SKOJIOTHYECKOES
PaBHOBECHE JIECOB TACKHOM 30HBI 3HAYUTEIBHO IPEBOCXOAUT TEXHOTCHHbIE BO3AeicTBUSA. lIuporeHHsIi
(hakTOp 1O CBOMM MaciuTabaM TeM 0ojiee HEe CPaBHUM C TAKUMH JICCOBOJCTBEHHBIMH MEPONPHUATHIMH, KaK
CO3JIaHHE JIECHBIX KYJBbTYp, PYOKH YXO/a, COJEHCTBUE €CTECTBEHHOMY JIECOBO300HOBICHUIO. ExxeroqHo B
necax CeBepHoli MOHTONMHMH Ha HECKOIBKUX THICSY TE€KTAPOB MO BIUSHUEM OT'HS IIPOUCXOIUT CMEHA TIOPOI,
W3pEeXKUBAHNE HITH THOEIb IPEBOCTOEB, KOPEHHBIM 00pa30M MEHSIOTCS SKOJIOTHYECKUE YCIoBuUs [2-4].

B nuctBenHuuHbIX Jiecax LleHTpanbHoro Xanras u BocTouHoro X3HT3S MOJIOJHSKHU JIMCTBEHHMIIbI
cubupckoni (Larix sibirica Ledeb.) npeacrapiieHbl, Kak MPaBUiIo, HEOOIBIIMMH TUIOIIAISIMY HAaCaKICHUN [—
IIT knmaccoB Bo3pacta. JlucrBeHHUUHbIe MONOAHSAKH LlenTpansHoro Xanras u BocrounHoro XsHT34 UMEIOT B
OCHOBHOM TIOCTICMIO)KapHOE TPOHCXOXKICHUE W TIPEICTaBICHBI Pa3HOTPAaBHO-PUTHUAMECBBIM, OCTCITHEHHO-
pPa3HOTPaBHBIM M JIyTOBO-Pa3HOTPAaBHBIM THIAaMU Jjeca [3-6, 14, 15]. DTH HacaxaeHUS HMEIOT Ba)KHOE
3HAUYCHME JJIs BBIABIICHHS JTUHAMHMKH ITPOIECCOB €CTECTBEHHOIO ()OPMHUPOBAHMS JPEBOCTOCE U MIOITOMY HX
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W3yYeHHE TMpPEACTaBIsIeT OONBIION mMpakTHUecKuid wuHTepec. M3ydeHue ocobeHHocTeld pocTa H
€CTECTBEHHOI'0 (POPMHUPOBAHHUS MOJIOJHSIKOB ITO3BOJUT C ITOMOIIBID JIECOXO3IHCTBEHHBIX MEPOMNPHUATHIH
OGCCHC‘H/ITB YIydloi€Hue uX COoCTaBa, MOBBICUTL IHPOMU3BOAUTCIBHOCTL U COKPATHUTHL CPOKHU BbhIpalllMBaHHA
HaCaKICHU.

B mpornecce popMupoBaHHus MOJIOAHSKOB YMEHbBIIAETCSl 00Iee KOIUYECTBO JIEPEBHEB M M3MEHSIETCS
COCTaB JIPEBOCTOEB. B JINCTBEHHUYHBIX JIPEBOCTOSAX HANOONIBIINK POIIEHT OTIaJa IEPEBhEeB HAOIOIAaeTCS B
Bo3pacTHOi mepuon oT 10 mo 40 ner, a B epuon oT 40 mo 60 JeT TeMIbI €CTECTBEHHOTO H3PEKHUBAHUS
npeBocTos cHmKawTcs. B LlenTtpanpbHoM XaHrae B JIMCTBEHHHYHBIX MOJIOMHSAKAX HAHUOOIBIIMKI ITPOIEHT
ornaza nepeBbeB HaOmomaercs B mepuon or 40 mo 50 mer. B Hacaxaenusix crapiie 50 jer Temm
€CTECTBEHHOT'O W3PEKHBAHUs JPEBOCTOCB CHMWXaeTca. B Bocrounom XsHT3e mpoiecc HMHTEHCHBHOTO
€CTECTBEHHOI'0 M3PSIKMBAaHMS HAOJI0aeTCsl B BO3pacTHOM nepuoy ot 20 g0 40 jer.

B 66pe3OBO-HI/ICTBeHHI/I‘IHbIX MOJIOAHAKAax C BO3paCTOM 3HAYHUTCIIBHO YBCIMYUBACTCA IIPOLICHT
ydacTtus 66pe3BI 3a CUET BHITECHEHHUS XBOMHBIX mopoa. B HI/ICTBCHHI/I‘IHO-Gepe?,OBBIX MOJOOHAKAaX B TCUCHUEC
Bcell (dasel  popmupoBanus MmonoaHska (15-50 5er) coxpaHsercs IOCTOSHHBIM IOPOAHBIA COCTaB.
Pacnonoxxenne JepeBbeB MO IJIOMIAAM MPEUMYIIECTBEHHO TPYIIOBOE, XapakTepHoe it  (asbl
q)OpMI/IpOBaHI/IH MOJIOJHSAKOB, ITOCTCIIECHHO YTPa4YnBaCTCA (B YHUCTHIX MOJIOAHAKAX B 60}'[131].[6171 CTCIICHU, YEM B
CMEIIIaHHBIX ) ¥ TIOKA3aTEeN! TYCTOTHI JIEPEBEB B IPYITAX MPUOIHKAOTCS K CPETHEMY 110 HACAKIACHHIO.

[Ipu aHamu3e CTPYKTYphl JAPEBOCTOCB, CIEAyeT OOpaTUTh BHMMAaHHWE Ha HEMPUMEHUMOCTD
3aKOHOMEPHOCTEH «HOPMAIbHOTO CTPOSHHS JAPEBOCTOS» MO OTHONIEHHWIO K MOJOABIM COMKHYTHIM
JUCTBEHHUYHBIM HacaxaeHusM [3]. B MomogHskax KpuBas pacmpeneieHHs JepeBbEB IO €CTeCTBEHHBIMU
CTYNEHSAM TOJIIHWHBI BBIXOJUT JAJEKO 3a TPaHUIIbl KPUBOW HOPMAJIBHOTO pacrpeeneHus. MakcuManabHoe
YHCJIO CTOBOJIOB 3/I€Ch PUXOMUTCS HE HA CPEIHHUE, a Ha HU3IINE CTYIIEHU TOJIIUHBI, B CBS3U C YeM KpHBas
pacrpeaciiciud AC€PEBbLEB CHUXKACTCA OT HU3MIUX CTyneHeﬁ TOJIIIWUHBI K BBICHIUM. AZICKBaTHOC u
3¢ (dEeKTUBHOE CTrIIa)KHBaHUE dMIHUPHUUECKUX KPHUBBIX paclpeleNieHns TOoCTHraeTcsl (yHKINEH BEpOSTHOCTH
IIOTHOCTH pacHpenenenus Beityma ¢ uerslpsMs mapamerpamu: b, ¢, 8 u e: fix) = c/b*[(x—6)/b]"" * e —
[(x—0)/b], 0<x<o0,b>0,c>0, 08>0, rne b — mapamerp macirabda, ¢ — napamerp hopmsl, 6 — mapamerp
cnBura (MECTOIOJIOKEHMS), € — OCHOBaHUE HATypaJbHOTO Jiorapudma Diinepa [2, 18]. Jns pacnpeneneHus
JIepeBbEB 10 MOP(OIIOTHIESCKUM MPU3HAKAM XapaKTepHa aBTOKOppeENsIus (puc. 2).
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Puc. 2. Pactipenenenue nepeBbeB JIMCTBEHHHIBI IO MOP()OMETPHYECKIM ITOKa3aTeNsIM CTBOJIOB M KPOH, aIlllIPOKCUMHUPOBAHHOE
(ynkuueii Beibymna: a) — D, 3, 6) — H, B) = Dy, , T) — Ly, 1) = Sy, €) = G f (Dyp).
IIpumeuanne. N — gucino nepeBbeB; D, 3 — ImamMeTp cTBOjA Ha BEICOTE 1.3 M OT €ro OCHOBaHUS;
3
H — BbIcoTa nepesa, Dy, — muamerp KpoHbl; L, — 1iiHa KpOHbI; Sy, — MIIOIMab KPOHbI;
G — mwIoniaas CeUYeHMs CTBOJIA Ha BRICOTE 1.3 M OT €ro OCHOBaHHS.

Mop(bonomquKHe ImoKa3aTejini CTBOJIOB U KPOH ACPEBLEB B HACAXKIACHUAX HMCIOT 3HAYUTCIBHOC

BapbUPOBAaHUE, HO B3aMMHas KOPPEIMPOBAHHOCTh IPU3HAKOB BO BCEX ClIydasx 3HAaYuMa IPH YPOBHE
JOBEpUTENBHOM BeposiTHOCTH 95 % (0.43 <R <0.98; P =95.00%) (Tabmn. 1).
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Tabmuma 1.
Koppensinnonuas Marpuua (R) B3aMMOCBsI3H MOP(QOMETPHYECKUX MOKa3aTelieil 1epeBbEB B IMCTBCHHUYHOM HACAKICHUN

ITokazaTenn D3 H Dyp. L. Skp.
D3 1.00 0.92 0.81 0.88 0.77
H 0.92 1.00 0.67 0.88 0.58
Do, 0.81 0.67 1.00 0.78 0.96
Lyo. 0.88 0.88 0.78 1.00 0.70
S 0.77 0.58 0.96 0.70 1.00
CpeHee CTaTHCTHYECKOe 4.8 5.4 1.6 4.0 2.6
CTaHIapTHOE OTKIOHEHHE 3.47 2.47 0.84 1.93 2.81
KonuuecTBo Habmr0neHMI 262 262 262 262 262

3aBUCHMOCTH MEXAY MOP(OJIOrHUecCKUMHU TpH3HAKAMH JIepeBbeB ajekBaTHO U 3(dexkTHBHO
aNMpPOKCUMHUPYIOTCS PETPECCHOHHBIMH YPaBHEHUSIMHU JIMHEWHOTO, MOJIMHOMHUATBHOT0, JTIOTapH(PMHIECKOTO
1 DKCIOHEHIIMAJIBHOT O THIIA, YTO COTJIACyeTCs ¢ 3aKOHOM ajutomeTpuu [19] (tabu. 2).

AHanu3 BO3PACTHOW CTPYKTYpPhl CMEIIAHHBIX MOJIOJHSKOB ITOKa3aj, 4TO MepHoj] (HOPMHUPOBAHHUS
XBOMHOM yacTH Oe3noKapHBIX MOJNOJABIX HAacaXJIeHWH Ooree MPOJODKUTENCH 10 CPaBHEHUIO C
nocienoxapubiMu. OObI4HO OH Kojebiercs ot 20 10 40 jer. MTHTEeHCHBHOCTH BO30OHOBIICHUS JINCTBEHHHIIBI
B TEUEHMsI 3TOr0 IMEPHUOJia HEBBICOKAs, & BECh NPOIIECC MPOTEKAET OTHOCHTENBHO PaBHOMEPHO KaK IO
MOJIOrOM JIPEBOCTOEB, TaK U Ha BHIPYOKaXx.

Bo3pacT JMCTBEHHBIX JAPEBOCTOEB, MPEICTABICHHBIX, NMPEUMYIICCTBEHHO, Oepe30il MIOCKOIMCTHON
(Betula platyphylla Sukacz.), xak mTpaBWJIO, PaBeH BEIMYUHE IEpUOJA IIOCNIE TJaBHOW pyOku. Hx
WHTCHCHBHOE BO30OHOBIICHHE OTPaHUYMBACTCSI CPOKOM 5-7 jieT. B mocienoxkapHbIX MONOTHSIKAX 3aceneHue
JUCTBEHHBIX TIOPOJI 3aBepIlaeTcs BechMa akTUBHO 3a 3-5 mer. [lepuon 3aceneHust BeIpyOOK JIMCTBEHHUIIECH,
€CIIM MMEIOTCSl ICTOYHHMKH CEeMSTH, OOBIYHO OrpaHndnBaercs 5-15 rogamu [2].

B mocrnenokapHbIX HAacaXJCHHAX CO3MAIOTCS YCIOBUS JUis  (OPMUPOBAHUS OTHOCHUTEIHHO
OJTHOPOJIHBIX MOJIOJTHSIKOB 32 CUET BBHIPABHEHHOCTH MHUKPOCPE/IBbl BEIPYOOK, MPOMICHHBIX CIUIONIHBIM OTHEM.
I'pynmoBoe pa3mMerieHue aepeBbeB Mo TUIOMIAN 3aMeTHEe BEIPaXKEHO Ha BO30OHOBUTEIBHOM JTarle.

Tabnuma 2.
[TapameTpbl ypaBHEHUI MHOXXECTBEHHOW PETrpecCHt CBSI3M MOP(OIOrHIeCcKHX MOKa3aTeNei 1epeBbeB B IMCTBEHHNIHHUKE IIPU
YPOBHE JIOBEpUTENHHON BeposiTHOCTH 95 % (ypoBeHb
3HaYnMOCTH o, < 0.05)

K CrangaprHas Hixanii Bepxnnii
oapdumment| Benmuanna N N N
ypasteHs [koo(dHimerTa omubka T-xputepuii| P-ypoBeHb |1OBEpUTEIBHBIH|T0BEPUTEIIHHBIH]
ko3 dunenHral nopor nopor
D, 3= exp (a+a;H+a,Dy, ) (R*=0.827)
a 0.1894 0.065 2.9186 0.00 0.062 0.317
a; 0.2367 0.008 31.2820 0.00 0.222 0.252
a, -0.0341 0.017 -1.9740 0.05 -0.068 -0.000
D, 3= exp (at+a;H+a,L,) (R*=0.828)
a 0.1791 0.064 2.8104 0.01 0.054 0.305
a 0.2384 0.008 31.0579 0.00 0.223 0.254
a, -0.0135 0.006 -2.1389 0.03 -0.026 -0.001
Se. = exp (at+a;H+a,D,,,) (R?=0.331)
a -0.3631 0.192 -1.8942 0.06 -0.741 0.014
a 0.2275 0.023 10.1098 0.00 0.183 0.272
a, -0.0424 0.052 -0.8118 0.42 -0.145 0.060
Swp. = €xp (at+a;D; y+a,H) (R*= 0.665)
a -0.1033 0.090 -1.1448 0.25 -0.281 0.074
a 0.1819 0.007 24.7095 0.00 0.167 0.196
a, -0.0110 0.009 -1.2075 0.23 -0.029 0.007

B nporecce popmupoBaHusS MOIOABIX HACAKIACHUH H3MEHsETcs OOIee YHUCIIO JepeBbEB M COCTaB
npeBocToeB. KopoTkuii BO30OHOBHTENBHBIA TEPHOJ JHCTBEHHBIX MOPOA OOYCIOBIMBAET KyJIbMHHAIUIO
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YHCIIa JIEPEBHEB B paHHEM Bo3pacte (3-5 JieT), B TO BpeMs KaK KyJIbMUHAIMS YUCICHHOCTH JINCTBEHHUIIBI
HACTyMaeT 3HauuTedbHO To3ke — B 10-20 jer. EcrecTBeHHBIH mpolecc AanbHEHIIEro (popMHpPOBAHUS
Haca)KI[eHI/Iﬁ XapaKTECPU3yeCTCd HCYKIIOHHBIMU IMOBBINICHUEM OOJIM JIMCTBEHHHUIBI B COCTABE APCBOCTOCB C
YBEIUYEHHEM UX BO3pacTa.

C 1ecoBOACTBEHHOW M 3KOJOTHMYECKOH TOYEK 3peHus, B Ipolecce AajbHEeWIIel CyKIeCCHOHHOM
CMEHBI JIECHOH pactuTenbHOCTH B CeBepHol MOHTOMMHM TPEANOYTUTENHLHO (OPMHUPOBAHHE KOPEHHOU
LICHOIOMYJISIIMA MCXOTHON IMOPOAbI-3AM(pHUKATOPa — JIMCTBEHHHUIBI CHOMPCKOM, TaK KaK JIMCTBCHHHYHBIC
¢duToreHO3bl OoOJiee YCTOWYMBBI K BHEIIHMM BO3JCHCTBHSAM U Jydille, YeM JIMCTBEHHBbIC (Oepe3oBbIE,
OCHHOBBIEC), BBHITIOJHSIOT 3aIIUTHBIE (YHKIMH JIECHOW SKOCHUCTEMBI: BOJOOXPAHHBIE BOJIOPETYIUPYIOIIHE,
MOYBO3AIIUTHBIE, cpenooOpasyromme. BaxkeH Takke W XO3SHCTBEHHBIH acleKT — BOCHPOU3BOCTBO
PECypcoB IpPEBECHHBI LICHHONM XBOWHON IOPOABI, JEKAPCTBEHHOTO M TEXHMYECKOI'O CHIPbs, YJIydlIEHUE
CpCabI OOMTaHUS JIECHBIX JKMBOTHBIX. (-DOpMI/IpOBaHI/IIO JJUCTBEHHHUYHOI'O HaCaXICHHS CHOCO6CTByeT
KOMITJIEKC MEp COJCHCTBHSI €CTECTBEHHOMY BO300HOBIICHHIO: PBIXJICHHE TMOYBBI Ha TIyomHy 12-15 cwm,
I10CaJIKa JIECHBIX KYJIBbTYP.
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Abstract: In the past few years, geographical sciences saw the development of interdisciplinary discipline, studying
cultural aspects of physical geography, ethnocultural landscapes, ethniocultural foundations of geoecology etc. Most
attention is paid by modern physical geography to the issues of habitat of biosphere elements, including the human
being as the main object of study. The significant issues of modern geoecology are attributed to the change of different
components of natural environment occurring under the impact of the human activities. Abrupt increase of the Earth
population led to the so-called technognic effect — climate change, destruction of landscape productivity, reduction of
the primary biomass and negative change of the chemical composition of water and air.

Key words: geoecology, ethnoecology, ethnography, geoecosystem

Beenenue

@opMHUpOBaHME 30H OSKOJIOTMYECKOW HANPSDKEHHOCTH MEKKOMIIOHEHTHBIX CBA3€d  BHYTPH
naHamadToB HEBO3MOXKHO OOBICHUTH 0€3 aHAJIN3a U yUeTa CIIOKHEHIINX MPUINHHO-CIIE/ICTBEHHBIX CBSI3EH,
BBI3BAHHBIX BJIIMAHHUEM aHTPOIIOICHE3A. I'eodkonornueckass cocTaBHas TYT OYC€BHUJHA. KpI/I3I/ICHbII71 u
KaTacTpOoUYECKHi XapaKTep HEraTHBHBIX HW3MCHEHHWH TPHPOJAHOW Cpelbl B 30HAX JKOJIOTHYECKOTrO
HanpsbkeHust B Cepepo-BoctouHoM [Ipukactimu ¢ HedTerazopaspaborkoii, Bocrouno—Kazaxcranckom
TOpPHO-pyIHOM Onoke ¢ JnoObruei cwipbs, Ha Teppuropun CeBepHoro Kaszaxcrana ¢ ypaHOBBIMH
MecTopoxaeHusiMA, B KocranalickoM OJOKe C JKeNe30pyIHBIM MECTOPOXKICHHWEM W T.I. Pa3spymieHue
MEXKKOMIIOHEHTHBIX CBSI3eH BHYTPU TI'COOKOCUCTEM CBA3aHO C CCTCCTBCHHBIMH IPUPOAHBIMU CBA3AMHU, Ha
KOTOpbIE€ HaKJIaJbpIBaeTCs aHTPOMOreHHbIM mpecc. K mociemgHeMy OTHOCATCS HE TOJNBKO 3KOHOMHKO-
COIMalIbHbIE TPU3HAKH, HO M 3THHUYECKHE OCOOCHHOCTH HACeNeHHs, 00pa3 JKWU3HU JIIOJIel, HACEISFOIIIX
nanHyo Tteppuropuio. Ocoboe BIusHHE Ha (QYHKIMOHHpOBAaHHME TeodKocucTeM Kazaxcrana wMerOT
MPOIILTBIA KOUueBOW 00pa3 >KM3HM 3THOCA M METOJIbI UCIIONIL30BAHMS IPUPOTHO-PECYPCHOTO TIOTeHInana. B
COBETCKOC BpPEMs 3aKOHOMCPHO pa3BHUBAJIMCh IPHUHOUIIBI OTTOHHOI'O XWMBOTHOBOJICTBA, pa3p360TaHHLIe
BCKOBbIMU TpaaguHUAMH 3THOCA, KOTOPLIC COXPAaHAIW BBICOKOKAYCCTBCHHYIO ITPOAYKTUBHOCTH OTpaCHeﬁ
JKUBOTHOBOJICTBA (OBIICBOZCTBA, BEpOJIFOI0BOICTRA, KOHEBOACTBA) [1].

C Havana pa3BHTHUs T€0IKOJOTMYECKOr0 HAlpaBieHHUs B reorpaduu Majo oOpaliaercss BHUMaHHS Ha
OLCHKY HOCJIeIICTBI/Iﬁ CJIIOKHBIX BSaHMO}leﬁCTBHﬁ IMIPUPOAHBIX KOMIIOHCHTOB, BBI3BAHHBLIX KOYCBBHIM o6pa30M
KU3HH, TpaaulusAMKU Ka3axXCKOI'o Hapoza. 210 CHUX IIOp HC CO3JaHbl METOAUKH OLICHKH 3TOI'0 BJIMAHUA,
KapTrorpaguyeckue MOJICTH OLEHKH T'€0IKOJOTMYECKOTO COCTOSHHS TEPPUTOPHH, HM3MEHEHHBIX 00pa3oM
KHU3HU HIOZIeﬁ, 3aHATBIX )KUBOTHOBOJICTBOM.

Crenyer OTMETHTh, YTO STHHYECKHE U ITHOJIOTHYECKHE OCOOCHHOCTH Ka3aXCKOTO HapoJia, MPOIecChl
IMUBUIIU3AIIMOHHOI'O pa3BUTUA 3THOCA BJIMAIOT Ha Q)OpMI/IpOBaHI/Ie T'€O3KOJIOI'Y€CKUX CI/ITya]_[I/II‘/’I PETHUOHOB C
30HAMH OSKOJIOIT'MYCCKOT'0 HaIIPSKCHUA. ITomumo »TOrO CIICAy€eT OTMCTUTHL TPAAUIIUOHHBIC OTJIUYNA
MIPOIIECCOB TPUPOIONOIH30BAHMS HACENEHHUA IOKHBIX PETHOHOB C Pa3BUTBIMH OuyaraMH CaJlI0OBOZCTBA,
OBOILIEBOJICTBA M TIOJMBHOTO 3EMIIC/ICIHS OT PETHOHOB PHIOOJIOBCTBA WIIM OTTOHHOT'O >KHBOTHOBOJICTBA.
Wzydenue BIMAHMA TPUHIUIIOB MCIONB30BAHUS MPUPOAHO-PECYPCHOTO MOTEHIIMANA Ha T€03KOIOTHYECKYIO
CUTYaIlMI0 TaKUX TEPPUTOPHM TpeOyeT MOMONHHUTEIBHBIX METOIOJOTHYECKHX IMOIXOA0B, ITOMHMO
TPaJIUIIMOHHOTO JIAHAMA(PTHOTO M TI'E€OCHCTEMHO-0acCEfHOBOTO TIOAXOJ0B K HW3YYEHHIO TPUPOAHBIX
KOMILIEKCOB.

H3ydyeHHocTh NpoodaemMbl

B HacToANIECC BPEMA U3YUYCHUEM B3aMMOOTHOIIIEHHU I IIpuUpoJabl U 4YCJIOBCKAa 3aHUMAIOTCA HE TOJIBKO
¢duznveckas reorpadus ¥ Te03KOI0THs. YacTo BOMPOCH U3yUYeHUsT B3aUMOCHCTBHS YeNIOBEKa U MTPUPOITHON
Cpe/bl OTHOCSTCSI K COIIMOATHOKYIBTYPHOU mpobieme.

HoBble HayuHBle HampaBieHUs, pa3BUBAIOIIUECS HA CThIKE (HU3MYECKOW reorpaduu M T€OIKOJIOTHH,
OTHOCATCA qacTo K TYMaHUTApHO—CCTCCTBCHHBIM - OTHOKYJIbTYPHOC HaHI[IHa(I)TOBeI[eHI/Ie,
COIIMOECTECTBEHHAs] UCTOPHS, NUCTOPHUYECKas Majeo3KOJIOT s, 3THOKYIBTYPHOE MIPUPOIOIOIH30BAHNE U JIP.
Bce BhIleHa3BaHHBIE HaIrpaBJICHUA JOJIXKHBI Pa3BUBATHECA HAa CTBIKC J'IaHI[HIa(l)TOBeI[eHI/IH 1 I'€O3KOJIOTUH.

Ha ¢onHe B3anMoneicTBHS T€OIKOJIOTHU B KYJIbTYPOJIOTHH, COIMOJIOTHH, MeIreorpauu u 3KoI0ruu
YeJi0BeKa pa3BMBAETCS HOBOE HAIPABICHHE — DKOJIOTHYECKas aHTPOIOJIOTHS (YacTO STHUYECKAas SKOJIOTHS),
pa3BHBaloIeecs B Pa3BUTHIX CTpaHax 3amaaa u BocToka. OCHOBOIOMATAIOMIMM 3BEHOM 3TOTr0 HAIpPaBICHUS
SBIISICTCS. M3y4UeHUEe (PU3UKO-reorpapuueckux CBOMCTB CpPEbl, BIHIIOMMX Ha (JOPMHPOBAHKE 3THOCA M €ro
pasButue. Pa3Hble STHHYECKHE IpyIIbl MO-pPa3sHOMY BIIHSIOT Ha cpeAy. |'yMaHWTapHbIE MOAXOABI 3TOU
npoOieMbl pa3BUBAIOT AHTPOIOJIOTH, WCTOPUKH W Jp. B 3apyOexHOW TeodKOJIOrHM H reorpaduu
pa3BUBAIOTCS HAINpPaBIICHHS, M3yYalolue MpoOiieMbl (OPMHUPOBAHUS STHOICHUXOJIOTHYECKHX ITapaMeTpOB
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HACEJICHUsI Ha OCHOBE HE TOJBKO MPUPOMHBIX U JaHAMA(QTHBIX 0COOGHHOCTEH, HO U TPaJAUIINNA, OOpSIOB U
obbrvaeB. [locrneaHre TpU3HAKKM B YENOBEYECKOM OOIECTBE CBS3aHBI C OCOOEGHHOCTSAMH KOMITOHEHTOB
MPUPOIHON CPEJIbI: MOJ3EMHBIMH U TIOBEPXHOCTHBIMHU BOJIAMH, KIIMMATOM, penbedom u ap. [2].

B mpomuteie Beka 3THHYECKHE OCOOCHHOCTH OBLIM TECHO CBSI3aHBI C COIMAIBHO — DKOJIOTHYECKUMH
npu3HakaMu. B HacTosiiiee BpeMst B CBSI3M C TECHOW B3aMMOCBS3bI0O KOMIIOHEHTOB OKpY’KaIOIIEH Cpenbl
B3aUMOJICHICTBHEM COIMATBHBIX TPYII 0CO00 BAKHBIM SIBIISICTCS BBISBICHHE AHTPOIIOI€03KOCHCTEM,
c(OpPMHUPOBAHHBIX MO]] BO3/ICHCTBIEM STHUYECKIX OCOOCHHOCTEW HAapo/a.

AHTPOIMOre0’IKOCUCTEMY CIIeyeT paccMaTpHBaTh KaK COCTaBHYIO YacCTh T'€0IKOCHCTEM, BBISBICHHE
KOTOpOil TpeOyeT aHaTUTHYeCKHH MOJXOJ K €€ H3YYEHHIO KaK COBOKYIHYIO EIWHHIY MPUPOAHOU U
AQHTPOIIOTCHHOM CpeJibl, a ITapaMeTPhl aHTPOIIOreHe3a KakK COIUAILHO- XO3IHCTBEHHON cpebl. DTo Hanbomee
MPaBWIBHBIM M JIOTHYECKM BEPHBIM MOAXO0J K HCCIEJOBAHHIO COBPEMEHHOI'O COCTOSHHSA MPHUPOTHO-
AHTPOIIOT€HHOU CpPEBI.

C navama XXI B. reorpadbpl M T€OIKOIOTH BBISBISIOT T'€0IKOCHCTEMBI, CQOPMUPOBAHHBIE MO
BO3/ICHICTBHEM KaK TPUPOIHO-AaHTPONOICHHBIX, TaK M IKOHOMHKO-COIHAIBHBIX ()aKTOPOB, WHTEHCHBHO
BIIMSIFOIIMX Ha MpeoOpa3oBaHUE OKpykaromied cpenbl. Takue mpeoOpa3oBaHus M TpaHcopMamuud HOCSAT
BpEMEHHBII STHO(ANMANBHBINA XapakTep U UMEIOT KaK MO3UTHBHBIN, TaK ¥ HEraTUBHBINA xapakTep. Ciemnyer
OTMETHUTbH, YTO U3MCHEHHE T'e0IKOCUCTEM HOCHUT MHTETPAIbHBIA XapakKTep , Ilie JOMHHHUPYIOMUM (HhakTopoM
SIBJICTCSI JKU3HEACITESILHOCTh YEIOBEKa BO BCeX cdepax reorpaduueckoi o0omouku [3].

leorpadbl W TEO’KOJOTM Hamield CTPaHbl HE YBIICKAJIHMCh ONPEACICHUEM POJIM B3aUMOBIIMSHUS U
B3aMMOCBsI3eH  (U3UKO-Teorpa@uIecKuX W HDKOHOMHKO-TEOrpauueckuX, COIMHAaIbHO-IKOIOTUYECKUX H
STHO-MEIMKO-Teorpaduueckux TmpodiieM. B KkadecTBe NPUPOAHO-TEPPUTOPHANBHON — EMUHHUIBI MBI
npeajaraéM MHTErPHPOBAHHYIO I'€OIKOCHCTEMY, KOTOpasi BOMpaeT B ceOsi Bce BBHIIICHA3BAHHBIC MPHU3HAKH.
[xananeeBa I'.M. TpakTyeT aHTPOIOI€HHYIO T€03KOCHUCTEMY KakK LEJIOCTHYI0 M TEPPUTOPUAIBHO—
JIOKAJIM30BAaHHYIO COBOKYIMHOCTh TPUPOAHBIX, TEXHHYECKUX U COLUAIBHO-KYJIBTYPHBIX SIBJICHUH,
cOpMHUPOBABIINXCS B pe3yibTaTe OOBETUHEHHOrO JCHCTBUS MPUPOIHBIX MPOIECCOB M CO3UIATENBHOU
nestenbHOocTH Jrope  [4]. [lo MHEHHMIO aBTOpa, SKOJOT0—aHTPOIIOTCHHBIA IOAXOJ HCCIEIOBAaHUN
aKTyalTu3MpyeT TYMaHUTapHOE Hauyajo aHTPOMOTeHHBIX TeodkocucTeM. Crenyer MMeTh B BHAY, 4YTO
T€09KOCHCTEMA, KaK OCHOBHOW OOBEKT M3Y4YECHHUS! TECHO MO3UIMOHUPYET C HETATUBHBIMH 3KOJIOTHYECKUMHU
MIPOIIECCAMH, YTO XO3SHCTBEHHO-aHTPOIIOT€HHBIE TEPPUTOPHATIHHBIE KOMITJIEKCHI YacTO BBIXOST 3a MPEIEeibl
paIoOHAIBHOTO MPUPOAOIOIB30BaHUA. B yCIOBHIX COBpEMEHHBIX MPOU3BOJACTBEHHBIX B3aWMOOTHOIIEHUH
W 3THUYECKHX OCOOCHHOCTEH MPOW3BOJICTBEHHBIX CHJI Pa3BUTHE W JBOJIOIUS T€OIKOCHCTEM Ha apHIHBIX
TeppuTopusx KazaxcraHa HOCAT CXONAaCTHUECKHMH XapakTep, 3aBUCAIIMA OT ME30KIMMAaTHYECKHX
ocoOeHHocTel mocnequux Jjer. [I[puMepoM MOTYyT CIIYy)KUTh CEHOKOCHBIC TOMMEHHBIC Jyra, HaXOSIIHecs
0]l TEXHOT'€HHBIM IPECCOM, aNbIIMUCKUE JIyTa, YTPATUBIIUE B MOCIEAHNE TOABl €CTECTBEHHBIH MPUPOTHO-
PECYpPCHBII OTEHLMAT U JIp.

IHocTanoBka mpoodJeMbl

B nacTosimee BpeMsi re0dKOJIOTMYEcKHEe MOAXOAbl K M3YyYEHHIO HOBBIX IMPHPOTHO-aHTPOIOT€HHBIX
o0pa3oBaHul TPeOYIOT HOBOW METOIOJOTHYECKOM opreHTanuy. JlaHaad THO-peruoHaaIbHbIN MOAX01 YacTO
MOJIMEHSIETCSL DKOJIOr0-reo0oTaHrmueckiuM. DopMabHO 10 MPUHIIMIIAM SKOJIOT0-Te000TAHHYECKOT 0 MOAX 0/
BBISIBJISIIOTCS cpefioo0pasyromue GakTop, BIHAoNHe Ha (yHKIIMOHHUPOBAaHUE T'eodKocHcTeM. B HacTosmee
BpeMsl 4acTO TMOJMEHSIOT T€09KOCHCTEMHBIH MOJIXO0J] K HM3YYCHHIO MPHPOJHON Cpelbl Te000TaHUYESCKUM,
KOTOPBIH IO XapaKTepy METOIWYECKHX MPUEMOB HE MOXKET IOJMEHHTh KOMIUICKCHBIH TeorpapuuecKuii
noaxonl. B TpakToBKe COBpEMEHHBIX reorpadoB CETOJHSIIHEE H3ydYeHHUE MPHUPOTHON cpelnbl HE MOXKET
MPOUCXOAUTH 0e3 TITyOOKOro aHaju3a U CHHTE3a COLMAJIbHO — SKOHOMHYECKHX (PaKTOPOB C MPUMEHEHHUEM
3THOT€03KOJIOTHYECKUX TMpUEMOB. J[MHaMHKa W 3BOJIONUS TE€0IKOCHCTEM OLIEHUBAETCSI HE TOJIBKO IO
CBOMCTBaM IIPUPOAHON CpENbl, HO U €€ OTBETHOW pPEaKLMU, T.€ PEaKLUU IIPUPOJHO-AHTPONOrEHHOW Cpebl
Ha TIPOHUCXOAIINE U3MEHEHHS.

OTHOr€0IKOJIOTUYECKHE W3MEHEHHS TMPHUPOIHOW Cpeapl BIMSAIOT Ha KadecTBO M CBOICTBa
T€03KOCHCTEM, TUHAMUYECKH U3MEHSIOMINXCS B IPOCTPAHCTBEHHO-BPEMEHHOM OTHOIIEHUH [5].

Kouesoii 00pa3, conpoBOXKIAIOMINN XO3SMCTBEHHOE HCIONB30BaHHE BOJHO-3€MEIBHBIX PECYpPCOB B
TEUEHHE MHOTUX BEKOB, CJIa00 H3MEHSUI OCHOBHBIC IapaMeTphl TE€OCHCTEM B CHIIY HCIIOIB30BaHUS
MIPUHIIMIIOB PAalMOHAIBFHOTO MPUPOIOIIONB30BAHUA, CIOKUBIIUXCA Y HACENEHHUS] BEKOBBIMUA TPAAULIUAMU U
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o0brvasiMu. Oco00 BakHOE 3HAYEHHE MMEIOT BEKOBBIC TPAAWIUH MO OEPEKHOMY OTHOUICHHIO K BOJHBIM
pecypcaM U K 3eMENbHBIM YTOAbSIM.

HHTeHcrBHOE MCTIONB30BaHUE BOJHO-3EMEIBHBIX PECYPCOB BO BPEMS COIMAJIMCTHYECKOTO criocoba
MIPOM3BO/ICTBA, PE3KOE YBIICUEHHE TUIOIMACH CEIbCKOX03IMCTBEHHBIX YTOINHN, TIOTOJIOBBS )KUBOTHOBOJICTBA
VHHUYTOXKWJIO HAIMOHAJbHBIE CIIOCOOBI TMPOM3BOJICTBA B CEIILCKOM XO3SHCTBE, OCOOCHHO B OTPACIAX
KUBOTHOBOJICTBA. OTH W JIpyrHe TNPUYHMHHO-CIEICTBEHHBIE CBS3M MPHUBEIN K PE3KOMY CHIKEHHIO
CEJIbCKOX 03 CTBEHHON MTPOLYKIHUU.

Pe3koe cHmKeHHE BBIXOAA CENbCKOXO3IMCTBEHHOW MPOAYKLIHU CBA3aHO C YHMUYTOXKEHHEM BEKOBBIX
TpaaAuLUi 3THOICHUXOJIOTMYECKOTO0 XapaKTepa K HCIHONb30BAHHUIO BOJABI, CTPOUTEIHCTBY HPPUTALMOHHBIX
CHCTeM, 3allpyld, BOJOXpaHWIWII, KaHaJIoB. B HacTosiiee BpeMs B CBSI3U C IEPEXOJOM Ha PBIHOYHYIO
HSKOHOMHKY M YaCTHBIN CIIOCOO MPOHM3BOACTBA U3MEHEHHS TIPHUPOJHON CPEIbl HOCIT YUCTO STHONOTHICCKHIH
XapakTep, CBSA3aHHBI C TIPONUIBIM KOYEBBIM 00pa30M J>KU3HHU, JJIEMEHTBHI KOTOPOTO COXPaHEHBI JI0
CErOJIHSAIIHETO JHS.

I''H. T'onybeB akieHTHpPyeT 0CO00€ BHHUMAHHE Ha OMNPEACICHHOM aHaJM3e¢ SKOHOMHYECKHX U
COIMANIFHO — DKOJIOTHYECKHX (DAaKTOPOB M MX aHaIM3 HAa OCHOBE TPAJAWIIMOHHBIX METOJOB MPOU3BOJICTBA,
BIIUSTHUEM Ha Pa3BUTHE T€ODKOCUCTEM [2].

'eodkomornueckne ©  JNaHAMA(QTHO-OKOJIOTHYECKUE M3BICKAHUS Ha TEppUTOpHHM PecnyOmuku
Kazaxcran momkHbI 0a3MpoBaTbcsi Ha OIMPEACICHHBIX alTOPUTMAaX, T€ Te0IKOIIOTHYECKOE KauecTBO H
COCTOSIHME TEePPUTOPUHU BBIABIAIOTCS HAa OCHOBE M3YYEHHUS BIMAHUA TPAAUIIMOHHOTO BEKOBOTO BEIEHUS
XO03SUCTB U HOBBIX OTpacieil MPOMBIIIJIEHHOCTH U CEJIbCKOT0 X035MCTBAa, pa3BuBarommxcs B X XI Beke.

CoBpeMenHble reodkocucTeMbl KaszaxcTaHa cO CHOXHUBIIMMHUCSA T€OIKOMOTMYECKHMMH CHUTYaIHSIMH
MPHUBSI3aHbI K JOMHHUPYIOIIUM (U3HKO-TeorpaduyeckuM mporeccaM U 0COOSHHOCTSIM penbeda, ImouBeHHO-
pPacTUTETHHOTO MOKPOBA, TOBEPXHOCTHBIX M TOA3EMHBIX BOA. [ '€0dKocHcTEeMBbl 0acCEeHHOBBIX TEPPUTOPUI
OTpa)katoT OCOOEHHOCTH U COLMAIBHO-DKOHOMHUYeckue anddepeHnraniy, 3aBUCSIINE HE TOIBKO OT
TPaJIUIIMOHHBIX METOJIOB BEICHUSI XO3AWCTBA W (PaKTOPOB AHTPOIOreHE3a, HO U OT ITHOCOLHUAIBHBIX
TIPU3HAKOB [6].

Hepsxckuit WM.M. pa3sBuBaeT NOHATHE OSTHOCOLMAIBHBIX IPUPOJHO-XO3SANCTBEHHBIX CHCTEM,
O00BEIMHEHHBIX IPOCTPAHCTBEHHO-BPEMEHHBIMH ~ OCOOCHHOCTSIMH, BHYTPEHHSISI CTPYKTypa KOTOPBIX
W3MEHEHA COLMATBHO-ITHUYSCKUMH OCOOCHHOCTSMHU HACENICHHS, POXHUBAIOIIET0 HA JIAHHOW TEPPUTOPHH
[3]. Tlo Anekceery B.Il. koHIenmus aHTPONOreOlEHO30B TPEACTABISIECT COOOH HOBYIO TpYIITY
METO/IONIOTMYECKUX MPUEMOB 10 M3YYCHUIO OTBETHOM PEaKIMHM Ie0dKOCUCTEM Ha (HaKTOphI COBPEMEHHOTO
TexHOreHe3a [7]. AHTpOIOreoIeHo3bl 0aCCEHHOBBIX TEPPUTOPHHA TPENCTABISIOT CO00H 00beIMHEHHBIE
TPYIIBl TEOIKOCHCTEM Ha YPOBHE pPETHOHAIBHBIX JaHAMA(TOB, CHOPMHPOBAHHBIX STHHYECKUMH
Mpu3HakaMu HaceleHus. Hampumep, K HHMM MBI OTHOCHM OTPOMHBIE TEPPUTOPUH TAKBIPOB IOCTE
XO3SUCTBEHHON [IESITENbHOCTH, BTOPHYHBIC MOWMEHHO-TYTOBBIE COOOIIECTBA IOCIE 3AJHUBHBIX JYTOB,
BTOPUYHBIC TIOWMEHHBIC Jieca BAOJIb KPYIHBIX PEK, KaMBIIIEBO-TPOCTHUKOBBIE 3apOCiH TOCIE BBHIPYOKH
CBIphSl JUIA YMEBOro Xo3sgiicTBa. Ha paHHHMX »JTamax pa3BUTHS HAIIErO0 3THOCA TaKHE W3MEHEHUS
(UKCHPOBAIHCH TOJNILKO HA BHYTPHOACCEHHOBBIX TEPPUTOPHUIX B CHITy HEOOIBIION TIIOTHOCTH HACETICHUSI.

Hnst 6onee moapoOHOro MU3yYeHHs JUHAMHUKU aHTPOIOTEOIEHO30B B MPOCTPAHCTBEHHO-BPEMEHHOM
OTHOIICHUM HEOOXOAMMO BBEJCHHE HOBOTO TEPMHHA <«ATHOIKOCHUCTeMay. M3ydeHue TpaHChopManuu
STHOIKOCHCTEM HEOOXOJIUMO ISl ONpEACNCHUS BIMSHUS XapakTepa COMMOOBITOBBIX MPU3HAKOB, Ha WX
cnenuduky, hopMHUpOBaHHE KOTOPBIX 3aBUCUT HE TOJBKO OT (DAKTOPOB TEXHOI'EHE3a M BJIMSHUS (DAKTOPOB
TPaJAULIMOHHOTO BEIEHHS XO3SIICTB KOPEHHOTO HACElIeHHs, T.e. ITHUYECKHX CBOWCTB JKHUTENEH.
CdopmupoBaHHBIE W pPa3BHBAIONIMECS B TAKUX YCIOBHUSIX T'€OIKOCHCTEMBI, HE MMEIONIME MEXAy coOoi
TCHETHYECKON TPUBA3aHHOCTH U OOBEIMHEHHBIE TOIBKO XapaKTepPOM HMX HCIIONB30BaHUS HA PAaBHHHHBIX
MPOCTPAHCTBAX CTPaHbI JOKHBI MMETh OOIIME MPUHIMIBI MX BBIABICHHS M KapTHpoBaHHs. TpeOyroT
pa3paboTKH M TEOPETHUYECKUE MPENNOChIIKH K M3YUYEHHUIO T€03KOCHUCTEM, KOHKPETHBIX TepPUTOPUATBHBIX
€/IMHHUILL B TE€OIKOIOTMYECKUX HCCIEeJOBAHMSIX.

Konnenuust coBpeMeHHBIX I'€03KOCHCTEM — OCHOBA JIJISl BBISIBICHUS 3THOIKOCHCTEM, JOMOIHSIONINX
STHOKYJIBTYpHBIH aHanmm3 B (¢u3nueckoil reorpadmum U reodkonorud. Hambomee Tteopernyecku
00OCHOBAaHHOM eMMHUIICH /Il KOMIUIEKCHOTO PErHOHAIBHOTO T€09KOJIOTHIECKOT0 aHaIH3a MOXKET CITYKUTh
MOHSATHE T'€O’KOCUCTeMBL. [IpM HCHONB30BaHMM TEOCHCTEMHO-0ACCEHHOBOTO TMOAXOJa K HW3YYCHHIO
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MIPUPOIHON CPebl STHOKYIBTYPHYIO COCTABIIAIONIYIO BA)KHO pacCMaTpUBaTh KaK MPUPOAHO-aHTPOIIOT €HHBIN
KOMITOHEHT [4].

ITo B.A. HukomaeBy ri1aBHOM COCTaBIISIONICH YaCThIO TEOIKOIOTHUECKUX UCCICIOBAHUM SBISICTCS KaK
AHTPOIOTCHHO-TIPOM3BOJICTBEHHAS, TaK W couuanbHas [5]. ViMeHHO dYenoBedeckoe OOIIECTBO BMECTE C
STHHYECKUMH U COIUAIBGHBIMH (PakTOpaMu TpaHC(HOPMHUPYET T€OIKOCHCTEMBI HYepe3 aHTPOIOreHe3 H
W3MEHSIOT JIaTepajbHble W BEPTHKAIbHBIE TOKH OHepruu W uHPopManuu. ComuyMm co3llaer B
TCOIKOCHCTEMAax  HallpaBlieHHbIe  TpaHC()OpPMAllMOHHBIE  TOTOKM  BEIIECTBA  COOTBETCTBYIOIIUE
AHTPOIIOT€HHOW JEATETbHOCTH U YCHJIMBAIOIIMECS TPaJUIIMOHHO-KYJIbTYPHBIMH IHEHHOCTSIMH KOPEHHOTO
HaceseHus. L{eHHOCTHBIE MpencTaBieHns 00 MCIONb30BaHHU BOJHO-PECYPCHOTO TOTEHIIMANA, 3eMEIbHBIX
YTOAWN, PEeCypcoB MOA3EMHBIX BOJ, IMMOYBEHHOTO IOKPOBA M KMBOTHOTO MHpa OIPENENSIIOT OCHOBHYIO
HaIpaBJIEHHOCTh CO3UAATEIbHOMN JeSITeNbHOCTH HaceJeHus BHYTpH COIIOT€09KOCHCTEMBI,
KH3HEISITEILHOCTh KOTOPHIX TPHypodYeHa K KOHKpeTHOMYy Oacceliny. [locnemHee cBs3aHO ¢ BEKOBBIMHU
TpaJuIsIMH KodeBoro oOpasza xu3nd. B.A. HukonmaeB mpemnaraer BBIIENATH JaHAMA(TH HAMOHATBHBIC
(ucnanckue, ¢paniysckue u ap.) [S]. I'eorpaduueckoe coceacTBO M CXOACTBO T'€OIKOCHCTEM BCErO
Kazaxcrana otknaapiBaer Ha Ux obnuke. PacmpocTpaHeHHBIE HA OTPOMHOM TeorpaMueckoM MPOCTPAaHCTBE
Kazaxcrana cOIMOTre€03KOCHCTEMBl BHYTPHATHHYECKHX TIpyNI, (QOPMHUPYIOT WX TEOKYJIbTYpHOE U
T'€09KOJIOTHYECKOe Pa3HooOpasue. OTH U Jpyrue r'yMaHUTapHBIC ACTIeKTHI (KIOH, ITECHU, 00bIYau, TPAJAUINU U
JIp.) HEOOXOJMMO BKITOUYATH B 2JITOPUTM I'€03KOJIOTHYECKOM OIEHKH COCTOSIHHSI ITHODKOCHCTEM.

Crnenyer orMmeTutb, uto [ IC-TEXHONOTUH MO3BOJISIIOT COMOCTABIISITh Pa3HOPOJHYIO HH(pOpMaIHio, a
MMEHHO pa3nYHbIe CJIOW, CHUHTE3UPYIOLINE pa3Hble ITHOKYJIbTYPHBIE, apXeoJOrHndYecKue, UCTOPUYECKUE
COCTaBHbIE COBPEMEHHBIX U MPOILIBIX 3THOIKOCHCTEM.

B3anMOCBsI3b ATHOKYJIBTYPHBIX OCOOCHHOCTEH HACEJICHUS C COBPEMEHHBIMU T'€0IKOJIOTHYECKUMHU
CBOMCTBAMU  IPUPOAHOM  Cpeapl  sBIsIeTcs  O4YeBUIHOW.  (DYHKUMOHUPOBAHHME  HALMOHAJIBHO-
BHYTpHJIAHTIIAQTHBIX ~ CBA3eH  OOYCIOBICHO  B3aMMOHAIPABICHHBIM  IPOIECCOM  HCIOIB30BAHUS
9KOJIOTUYECKOT'0 M IMPOU3BOACTBEHHO-PECYPCHOTO MOTEHIIMaa, KOTOPBIH Ha paHHUX CTaAWAX Ppa3BUTHUS
3THOCa (HampHUMep, CAaKCKOW KyJIbTYphl) OIpPENENsi ITaBHYI0 TPaeKTOPHIO pa3BUTHS 3THOcAa. CoBpeMEeHHbIe
STHOIKOCHCTEMBI 0accefHOBBIX TEPPHUTOPUI IEHTPAILHBIX PErHOHOB KazaxcraHa OTJIMYAIOTCS OT
3THOPKOcUCTEeM tora crpadbl. Emie B.B./JokyyaeB oTMewan, 4To XKU3HEAEATEIbHOCTh YEIOBEKAa, a HAA0
mojlaraTh M JKM3HEAEATENbHOCTh O3THOCA, MMEET 30HaJbHBIE uepThl (0ObYaW, MHUINAa, MUTbE U [p.),
MPOSIBIISTIONINECS B XapakTepe (akTopoB aHTPOMOIOTHYECKUAX MTPHU3HAKOB.

dunocockue KaTeropuu JIETEPMUHUPOBAHHOCTH M CTAXOCTUYHOCTH, TPUIIEANINE B HAINM JHH B
W3MEHEHHOM BapHaHTE W TMEpEKUBAIONINE HOBBIE 3TANbl HATYPPHIOCOPUU — OT METOJOB HCIOIh30BAHUS
MPHUPOAHO-PECYPCHOTO TMMOTEHIMalla CaKaMu, 4epe3 IMpu3My paHHe()eoJaIbHBIX B3aUMOOTHOIICHHH
BOMHCTBEHHBIX TIOPKCKMX KaraHaToB C IMPHUHIMIIAMH PallMOHAIBHOTO MPHUPOIOIONB30BaHNUS B HACTOSIIEE
BpeMsi MEPEeKHUBAIOT HOBBIM, BUTOK IEPEOCMBICTICHUs. B HaydHOI reorpaduueckoil UTepaType MOCISTHHX
JIET ONPECISIOTCST HOBbIE (PAKTOPBI BIUSHUS HAa HM3MEHEHHE MPHPOJHOW Cpelbl — W3MEHEHHE KITMMAaTa,
XMMUYECKOTO COCTaBa TMOBEPXHOCTHBIX M IMOA3EMHBIX Box U jp. IlocienHue BIMSIOT HA MHOTHE CTOPOHBI
pasBHTHS 3THOCA M BCEro OOIIECTBAa, HA MPOIECCHI PACCENCHUS] TaK BaKHBIX BHYTPU OacceHHOBBIX
TEPPUTOPUIL, HA CTENEHh MHTCHCHBHOCTH (DYHKIMOHHUPOBAHHUS D3THOIKOCHCTEM B YCIIOBUSIX PBIHOYHOU
9KOHOMHKH U (HOPMHPOBaHUS OOIIECTBEHHBIX TEPPUTOPUATILHBIX CHCTEM.

Teopernueckre U METOJOIOTUYECKHE MPOOIIEMBbI Teorpaduiueckoil HaAyKH MEepeKHUBIINE JUTUTEIHHYIO
HCTOPUIO Pa3BUTHsI M DBOJIONHMH OCOOCHHO Ba)KHO pa3BUBATh HAa MarTepuaiax apuJHBIX MPOCTPAHCTB
Pecniybnuku Kazaxcran, e mpoOieMbl NMPUPOAONONB30BaHMS M OCBOCHHS BOJHO-3E€MENTBHBIX PECYpCOB
M3JpEBJIC PEIIATNCh KOUEBHUKAMH Ha OCHOBE MHOT'OJIETHETO ONbITa. B Hale BpeMsi, Koraa reorpaduyaeckas
HayKa TepeKHBAaeT HOBBI BETOK IIEPEOCMBICIIEHHS, B YCIOBHMSIX MOAXOAOB KOPEHHOTO HACEIEHHS K
KU3HEHHO BaXXHBIM TIO3UIMAM, HEoOXoAWMa pa3pabOTKa HOBBIX MPUHIMIIOB IPHPOJONOIB30BAHUS U
METO/IOJIOTMYECKUX TTOAXO0A0B K M3yUYEeHHUIO IIMBHIIM3AIMOHHBIX 0cOOeHHOCTEH xuTenel Kazaxcrana.

TpanuoHHbBIe TTOJXO/AbI Ka3aXCKOT'0 HAapOAa K HCIOIB30BAaHUIO MPHUPOAHO-PECYPCHOIO TOTEHIIHAIA
CTpaHbl (BOAHO-3€MENBHOTO W JIp.) JAOJKHBI CTaHOBHUTHCS PETYISTOpaMU TIPOIECCOB  YIPaBIICHHS
9KOJIOTHYECKH OBICTPOM3MEHSIONIECHCSl TIPUPOTHON Cpellbl U KU3HEASITENbHOCTH YenoBeka. Cpean MHOTHX
npoOieM, 3aTpardBarOIMX STOT MPOIECC MHOMXECTBO COIHMANBHBIX M 3KOHOMHKO-TeorpaduyecKux u
reonoiauTHyeckuX. Ilpu wu3ydeHHM BIMSHUS TPAAUIMOHHOM KyNbTyphl HalIero 3THOCA Ha pa3BUTHE
Pa3IMYHBIX OTPACIICH U orpeeNeHne 00paTHON peakiMy MPUPOAHBIX KOMIIOHEHTOB OTPOMHYIO POJIb UTPAeT
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— a) palMOHAIILHOE U MPAaBUJIBHOE MCIIOJIb30BAHUE MACTOMIIHO-CEHOKOCHBIX YI'OJMM Pa3HbIX TEPPUTOPHUH -
OT PaBHUH IECYAHBIX MAaCCHUBOB JI0 TOPHBIX JDKAWJIAy B YCIOBUSIX OTCYTCTBHUA TOCCEKTOpPA B CEIHCKOM
XO03SHMCTBE M JIOMHMHHPOBAHMs YaCTHOH COOCTBEHHOCTH Ha BOJHO-3€MENIBbHBIC, PACTUTEIBHBIC PECYPChI U
JKUBOTHOEC HacejleHHue; O0) coluadbHO-TyMaHUTapHas KyJbTypa Ka3axOB, OJBOJIOIHUOHU3MPYIOIIUX B
YCIIOBHUSIX OIPOMHBIX MPOCTPAHCTB M apHIHOTO KJIMMaTa (PaKTOPhl KOTOPBIX U CHOPMUPOBAIH COBPEMEHHBIC
«3THOT'COPKOCHCTEMBI»; B) PEIUTHMO3HO-UCTOPUYECKUE (DAKTOPHI, ONPENCIHMBIINE HW3HAYAIBHO OEpEeKHOE
OTHOILIGHUE K MpeacTaBUTENIAIM (iiopbl M (ayHbl, 0COOCHHOCTHIO KOTOPBIX SIBJISETCS DKOJOTHYECKast
aJlanTays COBPEMEHHBIX ATHOI'C€O’KOCHCTEM K OBICTPO HM3MEHSIIOIIMMCS IapaMeTpaM HMX 3THHYECKOTO
KauecTBa, TaK KaK CTPYKTypa M UX (PYHKIMOHMPOBAHHUE 3aBUCUT OT 00pa3a »KHM3HHU 3THOCA.

B kaxaoM permoHe CTpaHbl M Ka3aXxCKOro 3THoca (GOpMHUpYyeTcs 0cobas MOJENb B3aUMOICHCTBHIMA
MEXIy TPUPOAOH W HEIOBEKOM XO3SMCTBYIONMM, CKJIAJbIBACTCS OCOOBIA THI COIMOHOPMATHUBHOW U
T'YMaHUTapHOU KYJbTYPbI, BKIIOYAs PEIUTHO3HO-PHIOCO(OCKHE KOHIICIIMY, B TOCICACTBHM BIIUAIOIIME Ha
CHUCTEMbI TMPUPOJIONOJBL30BAHUS U PErYIUPYIONIME aHTPONOIE€HHYI0 HAarpy3kKy Ha TpPUPOAHYIO Cpendy.
BHyTpeHHrE B3aMMOOTHOUIEHUSI MEXKY CTPYKTYpaMH 3THOT€O03KOCUCTEM, MOJIBEPIHYTHIX AHTPONOrEHHOMY
BIIMSIHHIO TPAJMIIMI 3THOCA, ¢1a00 n3ydeHbl. MccnenoBaHust 3THX MPOLIECCOB OCHOBBIBAOTCS HAa TPUBUAJIBHOM
OCHOBE HCIIOJIb30BAaHHUs TACTOUI M CEHOKOCOB, CEIbXO3YroJuii 0e3 yuera TpaJuIMOHHBIX HAIlMOHAJIBHBIX
0COOEHHOCTEH (Ce30HHBIC MAcTOMIA, MPOCTPAHCTBEHHO-BPEMEHHBIC B3aMMOOTHOILICHHS 3THOAKOCHUCTEM Ha
TOKAUIISY U T.11.).

[lpu nanmmaTHOM aHaiM3e, BBISBICHWE W BBIICICHHE OCHOBHBIX THIIOJIOTHYSCKUX EIUHUIL
HEOOXOAMMO TMOJABEPTHYTh MCCIICHAOBATSILCKAM padoTaM COIMOKYJIBTYPHBIH ILIacT (KapKac OCHOBY)
pErMOHa, HAIMOHAJIIBHO-3THHYECKHE, TICMXOJOTHYECKHEe OCOOCHHOCTH TEPPUTOPHM HAICH CTpPaHBbI,
TpaJUIMOHHbIE B3aMMOOTHOILIEHUSI HCHOJb30BAHUS BOAHO-3EMEIIbHBIX PECYPCOB M OXpaHa MaMSITHUKOB
NPUPOJIbl, ICTOPUUYECKUX MECT, APXEOJIOTNUECKUX PACKOMOK, MECT KYJIbTOBBIX 3aXOpPOHEHUH U.T.J. Pa3Butue
F€03KOCUCTEM TEPPUTOPUM HAUIEW CTpaHbl HA OCHOBE KYJIbTYPHBIX TPAAULMK BBIMIOIHSAIN U aJallTUBHBIE U
camoperyaupytomue ¢GyHKIuM. HaceneHue OrpoMHBIX pPaBHHUHHBIX MPOCTpaHCTB KazaxcraHa Bo Bce
HCTOPHYECKHE BpPEMEHA Pa3BHBAJIOCH B YCJIOBHSX BBICOKOW OMOJIOTMYECKOW MPOAYKTHBHOCTH NACTOMWI U
CEHOKOCOB, a IOKHBIE IIPEArOpHbIE OKPaWMHbI — CEIbCKOXO3SHCTBEHHOM MPOMYKIIMHM Ha JIPEBHUX
HWPPUTALIMOHHBIX 3eMJIAX. BHYTpHIKY30BCKHE OOIIECTBEHHBIC ITPOIIECCHI OBLIM TECHO CBSI3aHBI C COCTOSHUEM
PETHOHAJIBHBIX M JIOKAJIBHBIX ~OCOOCHHOCTEH TEOCHCTEM, pa3BUBAIOIIMXCS TOJA  BO3ICHCTBHEM
reoMophOIOTHIECKIX O0COOCHHOCTEH CEBEPHBIX, IEHTPAIbHBIX, BOCTOYHBIX, 3aMaIHBIX U HKHBIX OKPauH
HaIllero  rocylapcrBa. VIMEHHO,  BBINICICPEUYMCICHHBIE OCOOCHHOCTH  Pa3BUTHS  I'€O3KOCHUCTEM
MPEIONPENCIMIN XapaKkTep MX SBONIOIMOHHOIO Pa3BUTHSA, TNE I KOUCBHMKOB OCHOBHBIM (DakTOpoM
pa3BUTHs OOIIECTBEHHBIX OTHOILICHHWHA SBJISIUCH pelbed), KIUMaT, MOYBEHHO-PACTUTEIBHBIN IOKPOB,
’KUBOTHOE HACEJICHHE.

BriBoabI

KoueBoii 00pa3 ka3axCKoro 3THOCAa B JPEBHOCTH C(HOPMHUPOBA STHHUYECKUE TI'€O3KOCHUCTEMBI,
Pa3BUTHE KOTOPBIX YPE3BBIYAMHO CHIIBHO 3aBHCENI0 OT BCEX OOIIECTBEHHBIX IMPOIIECCOB M OT COCTOSHUS
NPUPOAHBIX CPEL.

CoBpeMeHHBIC TEOPETHUECKHE W METOJOJOTMUECKHUE TOIXOABl K H3YUCHHIO MPUPOAHON Cpembl C
ICO3KOJIOTHYCCKUX TIO3MIMKM BO3MOXHBI TOJBKO TMPH H3YYCHUU BIMSHUSA TPAIUIHOHHBIX (HopM
HCMOJb30BaHUS MPUPOJHO-PECYPCHOTO MOTEHIMAIA.

B HOBBIX YyCIIOBHSIX T€OAKOJOTMYECKON CPEAbl M3YYEHUE PA3JIMUHBIX CBOMCTB COLIMOTE€0IKOCHCTEM
Halled CTpaHbl BO3MOXHO TOJBKO C YYETOM TPAJULMOHHBIX METOJOB 3EMIIENOJIb30BAHUS B PA3IMUYHBIX
4acTAX rocyJapcTBa, TaK KaKk METOAO0JOTMYECKHE aCIEKTHI TPUPOIONOJIb30BAHUS PA3INYHBI.
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COCHOBBIE BOPBI HA IIECKAX MEXKIYPEUbS CEJEHI' U YUKOS
©/lyooBukoa C.B. (Lana0263@yandex.ru)
Bypsamckuii eocyoapcmeennwiti ynusepcumem, 2. Yiaan-Y0s, Poccus

PINERI (ON SANDS) BETWEEN THE RIVER SELENGA AND CHIKOY
©Dubovikova S.V. (Lana0263@yandex.ru)
Buryat State University, Ulan-Ude, Russia

Abstract: Features of natural pine forests whose formation and expansion are related with sands are considered. The
necessity of their monitoring is due to their forest amelioration, forestry, recreation and nature-conservative importance.
Key words: pine forests, sands, mountain dry steppes.

CocHoBble OOpBI Ha TMeECKax pacmpocTpaHeHbl B mpaBobepexxHoi yacth p. CeleHrw W IOYTH
MOJTHOCTBIO OTCYTCTBYIOT B JieBoOepexkHoW. OHHM NPHYpOUYEHBI K MECTaM CKOIUICHHS IeCYaHBIX TOJII
pasnuuHoii MotHOocTH. Crennduka nanamadTHo-reorpadUIecKiX yCIOBUI OMpENeNseTcst pacioloxkeHeM
TEPPUTOPHH B ILIEHTPE a3MAaTCKOTO PETHOHA B YCIOBHMSX PE3KO KOHTHHEHTAJIBHOTO KJIMMaTa M TOPHO-
KoTioBUHHOTO penbeda. [lo paitonmpoBanuio Jambuea D.11. 2000r., paccmarpuBaemasi TEppUTOPHUS
pacrionoxkeHa B obnacth 3abaliKalbCKOW CpEeHErOPHO-IIOCKOTOPHOW H 3a0aliKalbCKUX KOTJIOBHH B
CeneHrnHCKoNW CpeqHEeropHOW MPOBUHIMM U OTHOCHUTCS K OKPYTy — IOXKHBIN KOTJIOBUHHBIA CTETHOW U
JIECOCTETIHOM.

Knmar paiiona xapakrepu3syeTcs pe3koil KOHTHHEHTaIIbHOCTBIO, OOJBIIMMH TOJIOBBIMU U CYTOUYHBIMHU
KOJICOAHUSIMHU TEMIIEPATyp, CYPOBOI MaJIOCHEKHOW 3MMOM, TEIUIBIM JICTOM, C OCaJIKaMU MPUXOIAIIMMHUCS Ha
BTOPYIO TIOJIOBHHY BEreTallUOHHOIO CE€30Ha, YacThIMH BECEHHHMMH 3acyxamMH. B  KOTJIOBHHax
KOHTMHEHTAIbHBIN KINMAT YCHIIMBAETCS JI0 YIIbTPa-KOHTHHEHTAJIBHOTO.

B mexnypeune Cenenra — Xunok, TJe TOpHbIe TPAabl U LENH HU3KKE U, TAKUM 00pa3oM, He SBISIOTCS
3HAYUTENFHOW TMperpajod K TOCIOACTBYIONIMM CEBEPHBIM M CEBEpO-3allaJHbIM BeTpaM, IECKH JEeTKO
TIepEeBEBAIOTCA Yepe3 BOAOPA3/ENbl M MOKPBIBAIOT YEXJIOM PA3IMYHON MOIIHOCTH HE TOJIBKO CKIIOHBI, HO U
BepIIHHBI Top. CBOOOHBIME OT HUX OKa3bIBAFOTCS JIUIIL HANOOJIEee BEICOKUE BEPIIUHBI [6].

TeppuTopur COCHOBBIX OOPOB PACHONIOKEHBI CPEM TOPHBIX CyxHX crerell. Ha Goiee BO3BBIIICHHBIX
y4acTKax TPAaHWYUT C TOPHBIMU CTEMSIMH W TOPHBIMU JIECOCTEIsIMH. B mpenmenax MexIypedbs camoe
HIHPOKOE PaCHpOCTPaHEHHE MMEIOT COCHOBBIE OOpBI C TPaBSIHBIM MOKPOBOM U3 OOJNBIIOT0 KOJIWYECTBA
CTCIHBIX PACTCHHUH, pa3BUBAIONIUXCS B YCIOBHAX OONBIIONW CyXOCTH W Teria. [louBa cocTOMT M3 OOpPOBBIX
MEeCcKOB U Toa3oucTo-necyanbix [4]. [loBepXxHOCTHBIE BOAOTOKH B COCHOBBIX 0Opax MMEIOT YpE3BBIYAMHO
penKyio ceTb. Pydbu HE IOCTHralOT OCHOBHBIX BOJOTOKOB, CIIEMO 3aKaHYMBAIOTCA, TEPSASACH B IMECUAHBIX
tonmax (Cymxka, Ksaxrta, Huxuauit Boterit).

Ilo reoGoranmueckomy paiionupoBanuio M.A. PemmkoBa wuccienyemas TEPPUTOPUS BXOIUT B
KsxTuHCKHIT TIecH4aHO-00pOBOW OKpPYr M He TOApasfensercss Ha paioHbl. XapaKTepu3yeTcs IIHPOKHM
pacmnpocTpaHeHUeM TIECKOB. PacTUTENbHBIN MOKPOB MPEJCTaBISIET U3 ce0sl COueTaHne COCHOBBIX OOPOB IO
BO3BBIIIEHHOCTSIM, MATIMKOBBIX M CMEIIaHHO-3JTAKOBO-MSATJIMKOBBIX CTelell Ha MEepeXOAHBIX y4YacTKax,
KaparaHHWKOBBIX KyCTapHUKOBBIX CTeIel Ha 3apacTaromux rneckax [S].

B Mexaypedube Ha TecdaHbIX MAacCHBaX CPEJHHX M BBICOKMX Teppac peK M Ha IUIOCKHUX IuIeH(ax
pacnpocTpaHeHbl KaparaHHUKOBBIE CTEMH C KYPHJIBCKUM 4aeM (Mo JoiuHe p. YHMKOHl B OKPECHOCTSIX Cell
Kupan n Xapnyn, Ha p. Kynapa y c. ViBanoBka). OCHOBHBIMH KOMITAHEHTaMH TaKHX CTeIell SBISIOTCS:
KyCTapHUKM — KaparaHa KapJIMKOBas, MEJIKOJHCTBEHHAs; TPABAHUCTAas pPACTUTENBHOCTh — 3MEEBKa,
TOHKOHOTH, MSTJIUKHA M OCIHOE pa3HOTpaBbe, COCTOsAIICEe M3 yadpela, JamyaTku 0eccTeOeIbHOM, MOJIBIHU
XonomHou u ap. [3].

170



KoTnoBuHBI 11 MEKXTropHBIE MOHIKEHUsT Hanboliee aHTPOIIOreHHO-TTPe00pPa30BHHHbBIE TEPPUTOPUH T.K.
3J1€Ch COCPEAOTOYEHBI OCHOBHBIE TPAHCIIOPTHBIE KOPHUJOPBI, HA KOTOPHIE HAHU3aHbl HACEIICHHBIE ITYHKTHI,
3l1€Ch K€  pACIONIOKEHBl  OCHOBHBIE  IIPOMBILIUIEHHBIE — HPEANPUATHS U OCYLIECTBISETCS
CEJIbCKOX 03 CTBEHHOE ITPOU3BOJICTBO.

B maHHOI MECTHOCTH IPOSBIIAETCS YCKOPEHHAS 3pO3Usl, KOTOPAs SIBJSETCS CIEICTBUEM HHTEHCUBHOIO
WCTIONIb30BaHMS 3eMJM 0e3 COONIIOJICHNs] TMPOTHBOIPO3MOHHBIX MEPONPHUATHI (pacramika CKJIOHOB,
CILTONIHAsI BBIpYOKa JIeCOB, HEpallMOHAIBHOE OCBOCHUE JICBCTBEHHBIX CTEMEH, HEYperyJIMpOBaHHbBIN BbITIAC
CKOTa, IPUBOAALINI K YHUUTOKEHUIO €CTECTBEHHOMN TPaBSIHUCTON PACTUTENBLHOCTH).

AHTpONIOTeHHAsl JIeATENLHOCTD SIBISICTCS OCHOBHBIM (DaKTOPOM 00pa30BaHUs U PACIPOCTPAHEHUS
MOJIBUKHBIX TECKOB, KOTOpPBIE B OCHOBHOM IPHUYPOYEHBI K HACEIEHHBIM ITyHKTaM, TPAaHCIOPTHBIM
KOMMYHHKAIIUSM W TAXOTHBIM YrojbsiM. OOMHpHBIE TUIOMAAN Pa3BEBAEMBIX IIECKOB PACIOIOXKEHBI B
ypouuiie Bypaynsl u 1oxHee cena Ycrb-Ksixta, okpectHocTn cena bombmioit JIyr, KoTopble OKa3bIBarOT
HeOMaronpusTHOE BO3ACHCTBIE Ha MPHIIETAIOIINE JTaH A ThHI.

OOBEKTUBHBIMH YCIOBHMSIMA Pa3BHTHSI 3THX IIPOIECCOB SIBIISICTCS JIETKOCTh MEXCOCTaBa IIOYB,
3aCYLUIMBOCTh KOTJIOBUHHOIO KJIMMAaTa, CYIIECTBOBAHHME CUJIBHBIX MEPErVIILMOHHBIX BETPOB, JIMBHEBBII
Xapaktep aTMoc(EepHBIX OCaJKOB, MAJIOMOIIHOCTh OHOTeHHOro cios. Pacnamika OONBIIOr0 KOMHUYECTBa
9PO3MOHHO-OMACHBIX 3eMelb 0€3 MPUMEHEHUs! MPOTHBO3PO3UOHHBIX MEpP, HHTEHCUBHBIA KPYIJIOTOAWYHBIH
BBINTAC CKOTA Ha MacTOUIIIE CEHOKOCAX | MO CTePHE BBI3BAIIM YCUIICHUE BETPOBOI M BOIHON 3p0O3UH 1MOUB [2].

MectHast BeTpoBasi 3pO3Msl MPOSBISIETCS M 3UMOM, KOrJla CHJIbHBIE BETPhI CIAyBalOT CHEr. B 3ToM
cllydae IMo4YBa Ha OTOJICHHBIX y4acTKaX, MPEKJe BCEro Ha BBIMYKIBIX CKIOHAX, OBICTPO TepseT BIary H
paspylaercs BO3AyIIHBIMU TOTOKAMH.

Cpenu cyxoi cTenu, IpUypOdEeHHOW K yJacTKaM C YIUIOTHEHHBIMH Ieckamu, B KSIXTHHCKOM paiioHe
HaO0JIIOIAIOTCS. OBpAry BETBSILEHCS (POPMBI M 3PO3MOHHBIC TPOMOUHBI, JauHO 0,5 — 1 kM, rnyouHa — 1, - 3
M U mupuHA 10X0AuT 10 10 M. B cOCHOBBIX Oopax IUPOKO pacipocTpaHeH MIOCKOCTHOW CMBIB, KOTOPOMY
ONaronpusTCTBYeT HaJMYME YKIOHOB W OTCYTCTBHE COMKHYTOIO PACTHTENBHOTO IOKPOBa. JOJOBBIC
MPOIIECCH B COCHOBBIX 0Opax MOKHO BCTPETUTH MO KOJIESIM JIOPOT U TJIE TI0 KaKOH-TO MPUYMHE YHUUTOKEH
JIPEBOCTO.

B Ksaxtunckom paiione pacnoioeH OrpOMHBIN pailoH pa3BeBaeMbIX MECKOB pa3MepaMu 5 KM B JJTUHY
u 10 kM B nmpuny, 6113 cena Mypoun BoctouHee ropbl boibmoi KymbrH, Hocsmmii HazBanne MaHxaH-
Onecy wiu xe 3p10yune necku (bazapos, 1957). 50 net naszan /1.b. bazapoB yka3bIBaj, 4TO COCHOBBIC OOPBI
IOKHBIX paiioHoB (Mexaypeubs Cernenra — XWIJIOK) JaBHO MOTEPSUIM MPOMBIIUIEHHOE 3HAYEHHWE U BayKHBI
WCKJIIOYUTENBHO JUIsl YKPEIJIEHUS TIECKOB U B BOJOOXPAaHHOM OTHOIIeHUH [1].

Taxum o6pazom B Mexkaypeube p. Cenenra u p. Unkoit cocHOBBIE OOPHI 10 CHX TIOP CHIIBHO CTPaJaroT
OT OecromanHbIX pyOOK YacThIX MOXApOB, Yallle BCETO 3PO3Usl BO3HUKACT TPU HAPYIICHWH IEIOCTHOCTH
PaCTUTENHHOTO MOKPOBA U YMEHBIIIEHNUH JIECOMOKPBITHIX IUIOIMAJIeH HUXKE KPUTHIECKOM BETMYHUHBI.

Ocoboe 3HaueHHWE B pallOHaX C HEJOCTATOYHBIM YBII&XXHEHHEM HMEIOT JieCHble HacakaeHus. OHu
SIBIISIIOTCS 00bEKTaMH MHOT'O(PYHKIIMOHAIBHOTO 3HAUCHHS: JUTSI COXpAHEHUS BIIATH, MPOTHBO3PO3UOHHOTO H
CO3JJaHHs BETPOIOMHOTO A eKTa, 03J0pOBICHHS OKpyXkKatommei cpenpl u T.a1. OgHaKo B JIIOOOM ciydae
COCHOBBIE OOPBI BBIMOIHSIOT CBOIO BXKHEHIITYIO JIECOMETHOPATUBHYIO (PYHKIIMIO M JIOJDKHBI HAXOIUTCS TI0]T
0COOBIM KOHTPOJIEM C IIEJbI0 YMEHBIICHUS BIMSHWS TAaKHUX HETAaTHBHBIX (aKTOpOB, KaK TOXapbl H
HecaHKIIMOHUpOBaHHbIe pyOku. Tarke HeoOXxomuma pa3pa0doTKa KOMILIEKCA MEPONPHUSITHH, KOTOPHIE
MO3BOJIAT TOJAEP)KUBATh ONTHUMAJIbHBIE YCIOBUS JUIA YCTOWYHMBOTO Pa3BUTHS TNPHPOIHBIX KOMIUIEKCOB
CTEMHBIX OOPOB M MX PAllMOHAILHOTO HCIIONB30BAHMS.
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THE ALGA LAKES SYSTEM AS THE UNIQUE ECOSYSTEM OF TRANSBAIKALIA
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Abstract: The article describes the Alga lakes and springs, located in the Barguzin river basin. It provides their physical
and chemical characteristics as well as the structure of the biota in this unique ecosystem. It also proposes particular
measures for their conservation.

Key words: Alga springs, Alga lakes, Transbaikalia, ecosystem, biota, ways of conservation.

BaprysuHckas KOTJIOBHHA — OJIMH U3 KPYITHBIX BOJOCOOPHBIX 0acCeiHOB 03¢epa baiika, oTHOCSIIUICS
k bBaiikanbckoit pudroBoii 3oHe. DopMHUpOBaHHE XUMHUYECKOTO COCTaBa BOJ| KOTJIOBHUHBI CBSI3aHO C
TCOJIOTHYECKIMH W TeOMOP(POJIOrHYECKHMH CTPYKTYpaMHd, THUIPOJIOTHYECKUMH XapaKTepUCTUKaAMHU,
JACATCIIBHOCTBIO 61/IOTBI BOZ[HOI71 TOJIIIN B AOHHBIX OTJIOKEHUI MHHEPAJIBbHBIX UCTOYHUKOB, POJHHUKOB, PCK,
00I10T, 03ep ¥ aHTPOIIOTCHHBIM BIIMSTHUEM Ha BOJIOEMBI M IPUOPEKHBIC TAaHAIIA(THL

AneuncKuili ucmouHuUK BBIXOIUT Ha CEBEpHOM okpamHe cena Anra, B 35 kM or n. bapry3un. Ilo
XUMHUYECKOMY COCTaBy BOJa MCTOYHHUKaA Cy.IIB(baTHa;I KaJIbIUECBO-HATPHUEBass TOPAYMHCKOrO THIIA.
Temmepatypa Boabl 23°C, munepamuzanus 0,6 r/mm3. JleOUT MCTOYHHMKA cocTaBiseT okono 1.3 i/cek.
HcTounuk BBIXOJMT Ha Oeper MONHOCTHIO 3apOCIIEro W 3a00JIOUEHHOTO 03epa. XOTs Boja AJTHHCKOTO
HUCTOYHUKA HWMEeT HEBBICOKYIO Temiiepatypy. OnHa o0namaer 3HAYUTENBHBIM OallbHEOJIOTHYECKUMHU
a¢dexrom, Onaromapsi BBICOKOMY CoAepKaHHio pamoHa (15 3MaH), IMHMPOKOMY HAOOPY MHUKPOIJIEMEHTOB B
BBICOKMX KOHIIEHTpaIusax (MUTHH, pyOMAWH, CTPOHIMK, AIFOMUHHMN, THTaH, HUKEIb) M 3HAYUTEIBHOTO
3araca JiedeOHoM Tps3u. PogHMKOBasI BOPOHKA XOPOIIO BBIPAYKEHHAsS, U30METPUYHAS, JUAMETPOM OKOJIO 1 M
u riryounoi 0.7 M. JIHO BOPOHKH CIIOKEHO ITECKOM, IIEPEMEIICHHBIM C HJIOM YE€PHOT'O IIBETA M3-3a OOMIIbHBIX
OpPraHNYECKHX OCTATKOB.

O 1uromamHOM pas3rpy3ke CBUACTENBCTBYET TAKXKe PsAJ MCTOYHHKOB, PACIOIOKECHHBIX B IMpeEAenax
Oomora Mexnay o3. bom. ANTMHCKMM W KOPEHHBIM OTO-3amajiHbiM OopToM. Temmepatypa BOJBI 3THX
ucrounukoB 17-20°C, cocraB BOJbl Cynb(haTHBIH KalbIIMEBO-HATPUEBBIH. AHAIOTHYHBIA COCTaB |
MUHEpaIU3aIMi0 UMEeT M Bojaa AJITMHCKOIO HMCTOYHMKA, ra30HACHIINICHHOCTH ee¢ 38.7 00. %, cocram
PACTBOPEHHOIO r'a3a MPEerMYIIeCTBEHHO a30THBIH (85.1 00. %). B Heli comepxarcs Bogopon (0.007 06. %),
aproH (1.42 006. %), renuit (0.013 00. %) 1 HECKOJIBLKO MOBBILICHHOE coaepkanue kucioposaa (13.3 00. %),
YTO CBUJICTENLCTBYET O Pa30aBIeHUI TepMaIbHBIX BOJI TPYHTOBBIMH.

Anzunckue 03epa HaTpHEBBIC 110 CBOEeMY cocTaBy. [lmomans MX pacrnpocTpaHeHHs MPHYypOUYeHa K
OJIHOUMEHHON BIIaJIMHE HEOr€HOBOrO BO3pacTa, OTJEJICHHOM OT OCHOBHOM bapry3nHCKOW BIaJWHbI
MpojioJbKeHneM AJTHHCKOro oTpora Mkarckoro xpedra. B Hacrosiiee BpeMsi POUCXOMUT TEKTOHUYECKOE
onyckaHue (yHIaMeHTa BIIAIWHBI, Pa3OMTOr0 Ha MEJIKHE OJOKH, O 4YeM CBUICTCILCTBYIOT PHCYHOK
penbeda, KOHGHUrypalys, pacloioKEHUE 03P U HaJIHIue 0O0JIOT.

Aneuncrkoe bonvuioe 03epo HaxoauTcs B 3 KM ceBepHee C. Anra, y BOCTOYHOIO CKJIOHA TOPBI
Knanosoii. [Tnomane ozepa cocrasisier 108.4 ra, rmyouna pocruraer 1.5 m. Temmeparypa BOAbI B JIETHHIA
nepuon okono 21°C, pH — 9.6. Boaa cynbhaTHO-rHapoKapOOHaTHass HaTtpueBas. Munepanusamums 45-50
r/am®. B 10ro-BOCTOYHOM 4acTH 03epO COCAMHEHO MPOJUBOM ¢ MasbiM AJITMHCKMM 03¢poM. bepera o3epa
otkpbIThie. C 10ro-3amaja K 03epy BIUIOTHYIO MPHMBIKAIOT 00JI0Ta, B KOTOPBIX OepyT Hadyaio KIIOYH,
o0becrieunBaloNne yCTOMYMBBIA MPUTOK BOJBI B 03epo. Ha ceBepe m ceBepo-3amajne 0oioTa OTIENEHBI OT
03epa NecYaHbIMU YBaJIaMH, BO3BBHIIIAIOIIMME Ha 2-3 M HaJ ypoBHEM BOAbl. J[HO o3epa B ceBepo-3anajHou
€ro 4acTH YCTJIIAHO MECKOM M TONBKO B 3aMaJHOW €ro 4acTd UMEIOTCS HeOOJbIINE OTIOKEHHS WA,
motHocThio 0.5 M. Boma conmonoBarast.
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Aneuncrkoe manoe 03epo OTIACIEHO OT 03. BONbIIOro AJTHHCKOTO MEepeMbIYKol. BhicoTa mepeMbIuKu
1o 1 M u mmpuna 70-80 m. [Tnomans o3epa 2.9 ra. Bona cynshatHo-HaTpueBas OKpyskaroinas MECTHOCTb BO
BpeMsl AOKJIeH mpeBpaliaercs B 00JI0TO, a B 3aCyILIMBOE BPEMs IOKPHIBACTCS BBILIBETAMH COied. Pexxum
o3epa HeycToiuuB. B 3acynuiBoe BpeMsi OHO OOBIUHO IIEPEChIXaeT U, JIMIIb, B FOKHOW €r0 YacTH OCTarOTCs
JIBC JIaryHbI, HAIOJHCHHBIC BBICOKOMHHEPAJIU30BAaHHOM pamoii, a JHO IepechIXalolle 4YacTH BoaOeMa
OOBIYHO TOKPBIBAETCS CIIOEM PHIXJIOW HOBOCAJIKM MHPAOHMIINTA, KOTOPBIA ¢ TIOBEPXHOCTH 00E3BOKHUBACTCS U
cayBaercs BerpoM. Ilojg crmoem phIXJIOH HOBOCAJAKK 3ajieraeT CJIOM Wila M TepeMElIaHHbId TECOK C
KpUCTAJZIaMH MUpa0buinTa. B 10K yInBoe BpeMs KOJMYECTBO BOJBI B 03€PE€ CUIBHO YBETUYHBACTCSI.

ANTHHCKHE o03epa, OKpYyKarolye HX O0JIoTa M 3a00JIOUEHHBIC 3EMJIM, TEPMAJIbHBIC HCTOYHHKH
MPEIACTABJIAIOT SAWHBIA THIPOMHHEPAIbHBIM KOMILIEKC OOIIEeH IIoIaapo okoino 15 km? dopMmupoBaHue
Cy/lb(paTHOr0 HATPHUEBOI'O COCTaBa COJIOHOBATBHIX M PAITHBIX 03€p O0YCIIOBJIEHO COYCTAHHEM TpeX (haKTOPOB
— TEKTOHMYECKUX YCJIOBHMH BIIAIHMHBI, KJIMMaTa M COCTaBa TepMajbHBIX Boj. Ha roro-3amaje 3TOT KOMILIEKC
OrpaHWYeH AJITMHCKMM OTPOrOM, Ha [ore — moaHokueMm Mkatckoro xpedra. CTOK ropHodl peku Aru Ha
MPEArOPHOM pPaBHUHE IOIJIONMIACTCS PBHIXJIBIMU OTJIOKEHUSAMH U TEPEXOAWT B IMOA3CMHBIN, MUTAIOIIUN
6omora.

KonmeHnTparusi yrieBoloOpoJHBIX COCAMHEHHH B Bojae o3ep cocraBisier B cpeaneM (.10 wmr/m.
MaxkcumanbHas ux BenuunHa 0,14 Mr/r orMedeHbl B 03. bomblioe ANTMHCKOE, B JOHHBIX OTIIOXKCHHSIX
HauOOJIBIINE KOHI[EHTPAIIMI onpeesieHb! B 03. bonbimoe Anruackoe 0,20 Mr/T.

HccnenyeMbie COMOBO-COJICHBIC 03€pa HEBEIMKH, MEJIKOBOIHBI M HMMEIOT OTHOCHTEIBHO Majibie
miomiany (tadm. 1). Boaa o3ep uMeeT BhIcOKHE Moka3aTeny pH u MuHepanu3aium.

3HaueHUs MUHEpAIU3alliK BOJBI 03€p B TEPHOA UccienoBanuil (okTsa0ps, 2010 roja) BapsupoBalid OT
12 v/n mo 26 r/n. B nepuon orbopa mpod mokaszarenu TeMIepaTypbl BoAbl B 03epax konebanuch oT +10 10
+12°C. 3nauenus pH BoIBI B MICCTICIOBAHHBIX 03€paxX HAXOAUIMCH B IICJIOYHON 00JIaCTH ¥ BapbUPOBAJIH OT 8,9
110 9,4.

Tabmuua 1.
Mopdomerpuueckue 1 GU3HKO-XUMUUECKHE IT0Ka3aTeIH BOJbI HCCIIETYEMbIX 03ep
Ozepo MecrornonoxeHue Jlara h, m S, KM® t°C pH M, r/n
aHaIu3a
AnruHckoe Baprysunckuii p-H, Pecrrybnuka OKTSIOpb, 1,5 1,08 +12 8,9 12
bonsmoe bypsarus 2010
I'ymxupranckoe Baprysunckuii p-H, Pecrrybnuka OKTSIOpb, 0,8 0,30 +10 9,4 26
Bypsrust 2010

ITpumeuanue. h — riybuna o3epa; S — IuIoma b 03e€pa B MOMEHT UCCIIe0BaHUs; M — MUHEpaIN3a1ys; IPOUePK - HET JaHHBIX

H3yueHrne WOHHO-CONIEBOI'O COCTaBa HCCIEMyeMBIX O03€p TI0Ka3ajo, YTO MX XapaKTepHOH
0COOEHHOCTBIO SIBJISICTCS MPeodiaaHie B HUX HOHOB HaTpus (Tadm. 2). B Bogax o3ep AnruHckoe bonbiioe
v ['yKHprasckoe cojepkaHHe HOHOB KalWs COCTaBIsUI0 45 m 5709 mr/am’, moHoB Kambuus 104 u 48
MI/ZIM’, HOHOB MarHusi 57,6 u 283 Mr/aM’, COOTBETCTBEHHO.

Tabnwma 2.
KaTHOHHO-aHHOHHBIH COCTAB BOJBI HCCIIEAYEMBIX 03€p, MI/IM
Osepa K’ Na’ Ca™ Mg” CO;y™ HCO; SO~ Cr
Anrunckoe boiboe 45 684 104 57,6 2.4 73,2 1260 108,45
I'yKUpranckoe 5709 17600 48 283 600 2074 18900 3795,62

[To annoHHOMY COCTaBy B 000MX HCCIEIYyEeMBIX 03epaxX YCTaHOBIEHO MpeobiaiaHue cyabpaT-HOHOB,
MX KOHIEHTpaMH ObUlM paBHBl 1260 wmr/am’ (03. Anruackoe bBombmoe) u 18900 mr/mv’ (03.
I'ymxupranckoe). Xiopuapl - MOCTOSHHBIH KOMIOHEHT BoAbl. ConepkaHuEe XJIOPHI-MOHOB B 03€pax
xomeGanocy or 108,45 103795,62 mr/am’. KOHIEHTpalus rHaApoKapbOHATOB B BOJAX HMCCIEAYEMBIX 03€p
BapbupoBana ot 73,2 10 2074 mr/am’. Coneprkanue KapOOHAT-HOHOB B 03epax Kojiebanoch ot 108,45 mr/am’
(03. Anrunckoe Bombioe) 10 3795,62 mr/am’ (03.I'ymwknpranckoe).

B Hacrosimee BpeMsi paccoiibl 3THUX 03€p HCIHONB3YIOTCS MECTHBIM HACEICHUEM JIIsl JICUCHUS
pa3nu4HbIX 32007eBaHNH, 0COOCHHO 3200JIeBaHHS KOXKHBIX TTIOKPOBOB U JKEITYI0YHO-KUIIIEYHBIX OOJIE3HEH.

B pesynsrare nposenennoro 2010-2011 rr. ucciaenoBaHus BBISBIEHA JOCTaTOYHO MOJHAS CTPYKTypa
HACCIICHUA JXHUBOTHOI'O HACCICHHA, XapaKTCpHass I OKCTPEMAJBHBIX BOJHBIX CHUCTEM, BKIIIOYaroIas
CIIEIYFOIINE DKOJIOTMYECKHE TPYIIITBI )KUBBIX OPTaHU3MOB: MPOAYIIEHTHI — pliecT (Potamogeton sp.), KaMblIIll
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(Scirpus sp.), TpoctHUK (Phrdagmites australis), my3bipyaTka oObIKHOBeHHAas U cpennss (Utricularia vulgaris
& Utricularia intermedia Hayne.), xOHCYyMeHThl | TOpsimka — BOJOCAaTUK OOBIKHOBEHHBIH (Gordius
aquaticus), IpynoBUK (Lymnaea sp.), KaTylika 3aBepHyTas (Anisus vortex), 00kornae o3epHbiii (Gammarus
lacustris), myxu-OeperoByiiku (Ephydra sp.), nnaByHen okamieHHbIH (Dytiscus marginalis), BOASHOM
ckoprniuoH (Nepa cinerea), ramapyc (Gammarus sp.); KoHCYMeHTHI 1l mopsiaka — ronbsiH pednor (Phoxinus
percnurus), koHcyMeHTHI 111 nopsiaka — uepHo300as rarapa (Gavial arctica), Gonbinas noranka (Podiceps
cristatus), YAPOK-CBUCTYHOK (Anas crecca), roronb (Bucephala clangula), nyrox (Mergus albellus), ropHas
Tpsicory3ka (Motacilla cinerea), 6enas Tpsicoryska (Motacilla alba). Cpeau peayleHTOB BBISBICHBI TPU
¢duznonornyeckue rpynsl bakTepuii (Tadi. 3):

Ta6muna 3.
MakcuMabHasi YUCIICHHOCTh OaKTEPUI-IeCTPYKTOPOB B AJNITMHCKHX 03epax (KJ1/mi1)
Ozepo [Ipo6Ga AMWIOIUTUKU LICJTFOJIONUTHKU NIPOTEIUTHUKU
a’po0BI aHadPOObI a’po0BI aHadPOObI a’po0BI aHadPOObI

AJTHHCKOE Boza 10° 10 10° 10’ 10° 10°
Boubluoe n 10° 10° 10’ 10’
I'ymxupranckoe Bona 10° 107 10° 10° 10° 10°

n 10° 10° 10’ 10’

Takum o00pa3oMm, TMMOMOOHBIE OSKOCHCTEMBI OTJIIMYAIOTCS HEBBHICOKAM TAKCOHOMUYECKHM U
HKOJIOTHYECKHM Pa3HO00pa3HeM COCTaBIISIONIEH OWOTHI, TOJBEPKEHHOCTHIO BIUSHHUIO KaK aOMOTHYECKHX,
TaK W aHTPOIOTeHHBIX (aKTOpoB. buoTudeckne sKkomormueckue (GakTopbl B TaKUX IKCTPEMAIbHBIX
SKOCHUCTEMAX UIPalOT BTOPOCTENEHHYIO poib. [l coXpaHeHUs 3TONM YHUKAJIbHOM CHUCTEMBI MBI Mpe/IaraeM
IIPOBENICHUE CIEAYIOIUX PUPOIOOXPAHHBIX MEPOIPUSTHIA:

1. C nenpio opraHu3alii €KErogHOr0 MOHHMTOPWHTA 33 COCTOSHHEM HM3y4aeMOW 3KOCHCTEMBI
CO3/1aTh CE30HHBINH (HAa BECEHHE-OCEHHWI IepHOM) MIKOJBHBIM MHKPO3aKa3sHHK C IMPHUBJICYCHHEM K
HCCIIEIOBATENLCKOW U TIPHPOJIOOXPAHHOM paboTe MIKOJILHUKOB.

2. IIpunate naHHOW  TEPPUTOPHM  CTaTyC KIFOYEBOM  OpPHUTOJNOTMYECKOHM  TEPPUTOPHU
pecITyOIMKaHCKOTO MaciTada, YIuThIBasi MpoJIeTaHue Yepe3 3Ty O3EPHYI0 CUCTEMBI MPOJIETHOTO ITYyTH
CEBEPHBIX BUJIOB.

3. PerynsipHO MpOBOIUTH JKOJIIOTO-IIPOCBETUTENBCKYIO PabOTy cpequ MECTHOrO HaceleHHs C
MPUIIIAIIEHUEM HAYYHBIX COTPYJHUKOB Pa3HBIX BEIOMCTB.

JlpyruM BaKHBIM HampaBJICHHEM SBISIETCS OpraHM3alUs JIe4eOHO-030POBUTEIBHOTO TYpHU3Ma H
BKITIOUEHHE B TYPHCTHUECKHE MapIIPYThl MHHEPATBHOTO UCTOYHHKA H JISYEOHOT0 03epa AJTHHCKOE.

TYHKWHCKUAU TPUPOJHBIA HALITUOHAJIbHBIN MAPK:
OCHOBHBIE NIPUPOAHBIE KOMIIJIEKCHI U TIEPCIIEKTUBbI UX COXPAHEHU S
©Emaes D.H." (elaev967@yandex.ru), Emaesa H.I'.", Pygeix C.I'.%, Typyrxaes A.B.'

! Bypsimexuii 2ocyoapemesennviii ynusepcumem, 2. Yaan-Yos, Poccus
’Hnemumym o6weii u sxcnepumenmanshoi 6uonoeuu CO PAH, 2. Yian-Y0s, Poccus

TUNKA NATIONAL NATURAL PARK: MAIN NATURAL LANDSCAPES, BIOTA
AND THE PROSPECTS OF THEIR CONSERVATION
©Yelayev E.N.! (elaev967@yandex.ru), Yelayeva N.G.', Rudykh S.G.?, Turunkhayev A.V.'
"Buryat State University, Ulan-Ude, Russia
*Institute of the General and Experimental Biology SB RAS, Ulan-Ude, Russia

Abstract: The work provides characteristics of the main landscape, biota (insect and vertebrate animals) in the Tunka
national park. It raises the question of creating a boundary protected natural area.
Key words: landscape, biota, spatial differentiation, conservation, Tunka national natural park, East Sayan

Tynkunckuii npuponusid HanmoHanbHbel mapk (TIIHIT) oprammsoBan B 1991 1. B mpenmemax
aJIMUHHUCTPAaTUBHOrO paiioHa B gonuHe p. Mpkyrt, okaiimnenHoil ¢ rora Xamap-/labaHom um c ceBepa
Bocrounsim CasiHOM, Ha Ioro-zamajae TpaHuduT ¢ Morromueid. [lnomane mapka - 1 183 622 ra.
OyHKIMOHATBPHBIE 30HBI: 3aloBeJHOro pexuma - 247 608 Thic.ra.; MO3HABATENbHOTO TypU3Ma U
peKpeannoHHoro ucmnonb3oBanug — 605 232 TrIc. ra; Xo3siicTBeHHOro HazHaueHus — 218 969 T1eic.ra.
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PactutenbHOCTh  NpencTaBiCHA TOPHO-TYHAPOBBIMH, T'OPHO-IYT'OBBIMH, TOPHO-TAGKHBIMH U
TaeKHBIMHU COOOILECTBAMHU B COUCTAHHMH C TOpHO-CTEeNHbIME (puc. 1). [Tnomans, mokpeitas ecamu - 1 076
TBIC. Ta, Mpeobiamarore XBOWHBIC MOPOIbI: COCHA, €lb, IMHXTa, JUCTBeHHHIEA, kemp (650 521,0 ra),
JUCTBEHHBIC: Oepesa, OocMHA, TOMOJb, WBA apeBoBuaHas (83 075,0 ra). OcHOBHOU Jiecoobpasyromieit
nopozoi siBisiercst keap. Kemposeie seca 3anmmaroT 51,9% ot momaau necos, 25,8% ecHo# Iiomamu
MIPUXOJIUTCS Ha JIOJIO JMCTBCHHUYHUKOB, COCHOBBIC HACaXICHUS COCTaBIAIOT 8,1%, emoBwie - okono 1%,
HEe3HAYUTENbHbIC IJIOMAAN 3aHUMaeT nuxTa. Diopa OTIMYaeTCs MCKIIOYHUTENBHBIM pa3sHooOpasueM. [lo
MpeABApUTENbHBIM OLICHKAM Ha TEPPUTOPUHU Mapka mnpom3pactaer He meHee 900 BHIOB COCYAMCTHIX
pacTeHuii, cpein KOTOPBIX HanOoIee MHOT'OYHCIICHHBI JIECHBIEC H JIyTOBbIE TPaBsHUCTBIC pacTeHus. B mapke
npouspactaer 6onee 10 pemkux W MCUYE3AOMMX BUJIOB PACTCHHIA, paHee 3aHECEHHBIX B KpacHyi KHUTY
CCCP (1984) u Kpacuyio kuury P® (1988), B T.u.: BeHepuH OalIMavyoK HACTOAIIMMA, BEHEPHH OalMauoK
KPYITHOILIBETKOBBIH, ps04YMK aaraHa u ap. Ha tepputopuu napka orMedeHoO 11 maMsTHUKOB IPUPOJIBI, TIE
COXPaHSIOTCS YHUKAJIbHBIC OOTAHHMUECKUE 00bEKTHI.

JKMBOTHBIF MUp TapKa JI0 CETOJAHSIIHETO0 BPEMEHHM OCTaeTcs Majo M3ydeHHbIM. llepBoe 00oOmIeHue
UMEIONIUX JIMTEPATypHBIX W OTPHIBOYHBIX COOCTBEHHBIX MaTepHANOB MO ¢ayHe 3Toro Kpas ObLIo
MIPECTaBICHO HEKOTOpbIMH aBTopamu 3Toro coodmenus (C.I. Pympix — nacexkomble; O.H. EmaeB —
1mo3BoHOUHbIe) B HDOpMaImoHHOM oT4eTe 1o 000CHOBAHHUIO CO3JaHMsI HAIllMOHAIBHOTO napka [11]. [lozaaee
9T CBeNIeHUsl OBbUTM YTOYHEHBI M JIONOJHEHBI LIENBIM PSIOM HccienoBarenell. Tak, B OCHOBY HalMCaHUs
pazzmena «buoTa» JEraM OpuUTHHANBHBIE W JIMTEPATypHBIC JAHHBIC: MO coBKaM (Noctuidae) [15, 24, 25];
nsaenunam (Geometridae) [3]; mensenutiam (Arctiidae) [8, 9], Ha3eMHBIM TO3BOHOYHBIM JKUBOTHBIM [1, 2, 4,
5,6,7,10, 12, 16, 20, 21, 22, 30]. Bce paccmarprBaeMblie TPYIITHI BOIUTA B pabOTH 0030pHOT0 XapakTepa [14,
18, 26, 28, 29]. HomenkiaTypa maercs B COOTBETCTBUU C HOBeHIIMMU cBonkamu [13, 17, 23].

I cuicorix paBEMH 1 ACHYAALMOHHIX OGTAHLOB OHOH-APIYHGKUE MEMMKDHODUNLHLIE
[ONbLOBLIE ANLMMHOTHIHbIE
B ron-uosuie TyHaposkie

orp pasBuTUA

ropH: passuTHR

0 PAIBHTHA
OPHOTAEHHEIE COCHOBbIE

| [OPHOTASNHEIE TEMHOXBOMHLIE OrPAHNUEHHOTD PEIBUTIA

T on passuTMs

T ropu TEMHORBOMHBIE Pef pazsnTUs

- ropHble 3anafHozatankansckke Jaypekoro Tuna

I MeTOPHEIX NOHMBKEHU T U [ONMH TAEKHLIE NUOTBEHHUUHLIS OrPAHUNEHHOTD PA3BMTUS

- MEXTOPHEIX NOHKKEHMI U DOMMH TASKHLIE NUCTBEHHWYHBIS PEAYUHPOBAHHOMO PaIBUTHA
MENTORHEIX NQHMAKEHWA M AOMMH TAGXKHBIE TEMHOXBOAHBIE PEAYUMPOBAHHOMD PA3BNTHA

MOAMNLUCBLIE KYCTAPHNKOBLIE

ROATOGBbIE M — :
T p— e —

[ nomropssie n mexraprisx e Taexsibie o o passumin

B o w i S ke i ;

MOAMOPHLIS 1 MEKTOPHBIX TaexHble ol 0 passnTns

Arop noaTaekHe e N
NOArOpPHLIE NOATAKHBIE COCHOBLIE
| cocHOBbIE GOPOBLIE PABHHUE M AONMH ONHIOTPOLIHO-KCEPO-ME30MIUTHORS Pesta

HOMHOTBEKHLIE MHCTEEHHUMHEIS

Puc. 1. .HaHI[HIa(i)THaH KapTa TyHKI/IHCKOFO TIPUPOAHOI'0 HAITMOHAJIBHOI'O ITapKa

B pesynbrare mpoBeAeHHBIX HCCIEIOBAHHMM BBIABIEHO 442 BHIa BBICHIMX YENIYEKPBUIBIX (M3 HHUX
BBICIINX Pa3HOYCHIX (KpoMe MAAeHMII U CcOoBOK) — 34 Buma, msaaeHun — 93 Buma, coBok — 219 BuaoB,
OyJIaBOYChIX W TOJICTOrOMIOBOK — 96 BumoB). [lo3BoHouHble HacuuThiBaroT Oosiee 300 BUIOB. PHIOBI
MpencTaBieHbl 13 BUIaMU U3 5 OTPAIOB. 3€MHOBOIHEIC U MPECMBIKAIOIMINECS HEMHOTOUHUCIECHHB — 4 U 5
BHJIOB COOTBETCTBEHHO. IITHI oTMeueHo Oonee 240 BHIOB, OTHOCAIMXCSA K 17 oTpsmam u 46 cemelcTBaM.
[o xapakTepy nmpeObIBaHUS THE3SAIINXCSA U BEPOSITHO THe3IAmnXcs - 207, IpOoNeTHBIX - 17, 3uMYIONHX - 5,
JICTYIOIIMX - 2, 3aJI€THBIX - 6. MI3BeCcTHO 00MTaHKME 54 BUOB MJICKOIUTAIOIIMX, IPUHAIISKAIIMX 6 OTpAIaM.
Pacnpenenenyie HEKOTOPBIX U3 HUX 110 BHICOTHBIM IMOsICaM IpeACTaBiIeHo B Tabmuie 1.

JlecoctenHoii mosic B ponuHe p. MpKyT BKIIOYAET OCTENHEHHBIC CBETJIOXBOMHBIE, BTOPUYHBIC
MEITKOJTUCTBEHHBIE (Oepe30BhIe) Jieca, ONMHHBIC Pa3HOTPABHO-371AKOBBIC JIYTa. YUYETHBIMU MapIIpyTaMu H
cOopaMu oOxBaueHbl OKpecTHOCTH cc. Mouapl, Typan, Illumku, [apxu, bamgap, Keipen, 3aktyii, 3yH-
Mypuno, Topsl, TubenbTH.

OtmeueHo 240 BHJOB YEIHIYEKPBUIBIX. OKOJOTMYECKHE YCIOBHs HamOoliee ONarompusTHBI s
Me3okcepodunoB. Oobunbl Hesperiidae: Erynnis tages, Pyrgus maculatus, Pyrgus speyeri, Carterocephalus
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argyrostigma, Ochlodes sylvanus; Pieridae: Leptidea morsei, Colias hyale, Colias chrysotheme;
Nymphalidae: mameunnnbl Mellicta ambigua, Melitaea diamina, nepnamyrpoBku Mesoacidalia aglaja,
Argynnis paphia; Satyridae: Triphysa nervosa, Boeberia parmenio, QOeneis sculda, Oeneis urda.
Muorouucinenubl Lycaenidae: tonyosuku Callophris rubi, Cupido minimus, Scolitantides orion,
Glaucopsyche lycormas, Lycaeides argyrognomon, Eumedonia eumedon, Albulina orbitulus, Plebicula
amanda, Polyommatus erotides. 13 nun (41 Bun) oObrunbl Non-Passeriformes: Streptopelia orientalis,
Dendrocopos major, Passeriformes: Parus montanus, Phylloscopus trochiloidea, Anthus hodgsoni,
Phoenicurus phoenicurus, Erberiza citrinella, E. leucocephala, Carpodacus erythrinus, Luscinia cyane,
Parus major, Sitta europaea, Corvus corone. 13 mnexkonutaromux (15 BUI0B) B AOMHUHHUPYIOIIYIO TPYIIITY
BxomaT Sorex caecutiens, S. vir, Vulpes vulpes, Mustela sibirica, Microtus gregalis, Alticola argentatus,
Citellus undulatus, Lepus timidus, Capreolus capreolus. Berpevatorest Bufo raddei v Agkistrodon halys.

Tabmuna 1.
Pacripe/iernieHne BbICIINX Pa3HOYCHIX, OYJIaBOYCHIX U KPIOYKOYCHIX YCIIYSKPBLIBIX U HA3EMHBIX TO3BOHOYHBIX I10 BHICOTHBIM MOSICAM
B TYHKHHCKOM HPHPOJHOM HAIMOHAILHOM MapKe

TakcoHOMHYECKast Jlecocrennoi Hmxne- Bepxne- INoaronenoBsli 1
rpymma osic TaeKHBIH TaeKHBIN TOJIBLIOBBIN T0sIca
T10sIC T10sIC

Heterocera (xpome 19 20 10 6
TISICHUIL U COBOK)
JRE (31510054 76 75 25 12
CoBKH 90 150 93 Hert nmanubix
bynasoycele u 55 58 62 34
TOJICTOT'OJIOBKH
Yenryekpblibie 240 303 190 52
3eMHOBOIHEIE 1 2 Her nanneix
[IpecMmblikaronyecs 1 4 1(?)
TTTrue! 41 137 27
MiiekornuTaroIme 15 32 6

HukHe-TaeKHBI MOSIC TIPEACTABICH CKIOHOBBIMH JIMCTBEHHHMYHO-KEAPOBBIMU KYCTAPHHUYKOBO-
3€JICHOMOIIHBIMU JlecaMu (c. ApIaH), CKJIOHOBBIMH HH3KOTPaBHO-OCOKOBBIMH JIyramMu B Oepé&3oBo-
JIMCTBCHHUYHBIX, JIMCTBCHHHYHBIX JIecaX ONTHMAaJIbHOro pa3Butus (c¢. Xymaraima). [jis Bcex rpymn
JKUBOTHBIX 3/1€Ch HAOJIOJAeTCs MOCTOSHHOE B3aMMOIIPOHUKHOBEHHME M3 COCEAHHMX BBICOTHBIX IOSCOB, 3a
CYET Yero JOCTHTaeTCs 3HAUUTENIbHbIN YPOBEHD BHJIOBOI'O Pa3HOO0pa3usi.

Yemyekpouisix 303 Bua. [I0BOJIEHO OOBIYHBI 37€Ch IPEACTABUTEIN HEOOIBIINX CEMEHCTB pa3HOYChIX
(20 BugoB). Kommuiekc Bimtouaer B ceds Thyatiridae: Tethea ocularis, Tethea or, Ochropacha duplaris;
Sphingidae: Hyloicus morio; Lasiocampidae: Trichiura crataegi, Cosmotriche lunigera; Lymantriidae:
Orgyia antiqua, Teia recens, Calliteara abietis, Lymantria dispar, Arctiidae: Dodia diaphana, Epimydia
dialampra, Parasemia plantaginis, Arctia caja, Arctia flavia, Hyphoraia aulica, Pericallia matronula,
Grammia obliterata, Phragmatobia fuliginosa; Drepanidae: Drepana falcataria.

B BepxHe-Tae:KHOM MOSICE BHIPAKCHBI YBJIAXKHCHHBIC 3€JICHOMOIIHO-OPYCHUYHBIE C 0aryJbHUKOM
oonotHbIM (Ledum palustre) NMMCTBEHHUYHUKH, 3aKyCTapeHHBIC WBOBO-POOACHIPOHOBBIC (Rhododendron
parvifolium) pazHOTpaBHBIC JTyra (MECTHOCTh XYyJlaramuiia).

BumoBoe pa3zHooOpasue demyekpbuibix cHuxaercsa 10 190 Bunos. [Ipeobiamaror me3oduisl, cpenu
KOTOPBIX cleayeT OTMeTuTh Pieridae: xentymek Colias palaeno, Colias tyche, Colias thisoa, Colias meadii,
Colias hecla; Nymphalidae: mansix nepnamytpoBok Clossiana euphrosyne, Clossiana oscarus, Clossiana
frigga, Clossiana freija, Clossiana thore, Clossiana angarensis, Boloria napaea; Lycaenidae: T0OnyOSHOK
Lycaena helle, Vacciniina optilete, Agriades glandon, Albulina orbitulus.

B o00oux nosicax cpenu ntuil (137 BunoB) npeodnanarot Non-Passeriformes: Tetrastes bonasia, Actitis
hypoleucos, Cuculus saturatus, Apus pacificus, Passeriformes: P. montanus, A. hodgsoni, Motacilla flava,
M. cinerea, Nucifraga caryocatactes, S. europaea, C. erythrinus, Fringilla montifringilla, P. ater, L. cyane,
Ph. auroreus, Ph. proregulus, Ph. trochiloides, Ph. inornatus, Ficedula parva, Leucosticte nemoricola.
Cpenu miekonuratonux (32 Buma) — S. caecutiens, M. erminae, M. sibirica, Clethrionomys rufocanus, C.
rutilus, M. oeconomus, Tamias sibiricus, L. timidus, Ochotona alpina, Moschus monchiferus, Cervus
elaphus, C. capreolus. Oouraror Hynobius kayserlingi, Rana amurensis, R. arvalis.
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JUIs  moAroeJIbIIOBOIO W TOJbIOBOI0 MOSICOB XapaKTePHbl EPHUKOBO-MBOBBIC 3apoCid B
pa3peKeHHBIX, YTHETEHHBIX JUCTBEHHUYHHUKAX, pa3HOTPaBHO-OCOKOBBIE, MECTaMH 3aKycTapeHHbIe (Salix sp.,
Betula rotundifolia), nyroBUHBI Cpey MEIKOKAMEHHMCTBIX Pa3BaJIOB, JHMIIAHHUKOBBIC TYHIIPHI, MECTAMH B
COYETaHWUH C aAILIUHOTUITHBIMH JIYTOBHHAMHU (MECTHOCTh XyJaraiia, BepxoBbs pp. Ex3-Ip, bynsik).

Bcero 31ech 00HapyxeHO 52 BHIa BBICHIMX YCHIYyCKPBUIBIX. XapaKTepHbI IPEUMYIIECTBEHHO FOPHbBIC
BUIbL: Arctiidae: Dodia kononenkoi, Pararctia lapponica, Acerbia alpina, Platarctia atropurpurea,
Holoarctia puengeleri; Geometridae: nipencraButenu pona Dysgnophos, Papilionidae: anomionsl Driopa
eversmanni, Sachaia tenedius. HauOonbiero pasHooOpasusi aocTuralorT Satyridae. depuymiku Erebia
kefersteinii, Erebia rossi, Erebia discoidalis, Erebia fletcheri n sueucwl Oeneis urda, Oeneis tunga, Oeneis
norna. T103BOHOYHBIX >KMBOTHBIX Takke HEMHOro: NMTHUIl — 27 BHJIOB, MIJICKOMUTAIOMMX — 6, BO3MOXKHBI
BCTpeuM penkoit Vipera berus. ®OHOBBIMH NTHIIAMH 3/1€Ch ABIsOTC Pyrrhocorax graculus, M. cinerea, E.
buchanani, Ph. erythrogaster, L. nemoricola, L. arctoa. MiiekonuTaromye npeacTaBieHsl S. caecutiens, M.
erminea, A. macrotis, O. alpina, Capra sibirica, Ovis nivicola.

OcoOblli peXMM OXpaHbl, B IEIOM, OOECIICUMBACT BbDKHMBaHME mNomyysinuid 10 pemkux BHJIOB
YenryeKpeUTbIX Parnassius apollo, Sachaia tenedius, Driopa eversmanni (Papilionidae), Neolycaena davidi
(Lycaenidae), Acerbia alpina, Sibirarctia buraetica, Sibirarctia kindermanni, Pararctia lapponica,
Holoarctia puengeleri, Platarctia atropurpurea (Arctiidae). B Kpacuayro xaury Pecriyonuku Bypsrus [14]
BXOmAT | BHA 3eMHOBOAHBIX, 3 TMpecMBIKarommxcs, 11 mTuil m 8§ MIIEKONMUTAIOMNX, OTMEUCHHBIX Ha
tepputopun TIIHIL. Drto R. arvalis, Elaphe dione, Natrix natrix, Vipera berus, Ciconia nigra, Hieraaetus
pennatus, Aquila chrysaetos, Tetraogallus altaicus, Pyrrhocorax graculus, Regulus regulus, Ph.
erythronotus, L. nemoricola, C. roseus, C. rubicilla, Pinicola enucleator, Talpa altaica, Myotis bombinus,
Cuon alpinus, Lutra lutra, Uncia uncia, Rangifer tarandus, C. sibirica, O. nivicola. Takoe pa3HooOpa3ue
PEAKHX, YSI3BHMBIX BHJOB IUKTYET pa3pabOTKy CIICHUAIbHBIX MEpP HMX OXPaHbl, COXPaHEHHS MECT HX
ooutanus. HeoOXoaumo BeJACHHE MOHHMTOPHMHIA 3a PEAKUMH BHUIAMH, CTPOTHH Yy4eT YHCICHHOCTH,
THE3/I0BUH, MECT OOMTaHHUs, COOJIOJACHUE TpeOoBaHMI dKojorudeckoro 3onupoBanus TIIHII. YuwutsiBas,
YTO OOJNBIIMHCTBO BHIOB, OCOOCHHO IMTHUI[ U MJICKOIMHUTAIOIINX, UMEIOT OOLIMPHBIC TEPPUTOPHH OOMTAHHUS,
KOYEBOK, YCTOSIBIIIMECS MYTH IIPOJICTOB Psla BHJOB, MPESKIC BCEr0 XHUIMHBIX NTHIl (XyOCYrys — JOJIMHA P.
Upkyr — baiikan), HCHBITBIBAIOT BO3PACTAIOUIMHA AaHTPONOTEHHBIH TIpecC B CBSA3M C YCHJIEHUEM
TYPUCTHYECKOrO MOTOKA U PEKpeallry, Ha3peBaeT HEOOXOIUMOCTh CO3JIaHUS TPAHCTPAHHUYHOU OXPaHsIeMOU
teppuTopun Ha 6aze TITHII (Poccus) n HanmoHanbHOTO mapka «Xescrem» (03. Xyocyryn, Mounromus) [19,
27].
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CEJIEHI'MHCKOE CPEAHEI'OPBE (CEJIEHI'MHCKAS TAYPUS) KAK HOBASI DKOTOHHAS
IPOBUHIIUSI B 300TEOI' PAOMYECKOM PAMOHUPOBAHUU BAKAJIbCKOM CUBUPHU
©EmnaeB D.H. (elacv967@yandex.ru), Typyuxaes A.B. (avt195809@yandex.ru)

Bypsamckuii eocyoapcmeennwitl yrusepcumem, 2. Yiaan-Y0s, Poccus

SELENGA UPLAND (SELENGA DAURIA) AS A NEW EKOTONE PROVINCE IN ZOOGEOGRAPHIC
ZONING OF THE BAIKALIAN SIBERIA
©Yelayev E.N. (elaev967@yandex.ru), Turunkhayev A.V. (avt195809@yandex.ru)
Buryat State University, Ulan-Ude, Russia

Abstract: The work justifies the designation of the Selenga upland as a new ekotone province in zoogeographical
zoning of the Baikal Siberia. It provides a comparison of the studied region with cross-border territories.
Key words: zoogeography, ekoton, province, Selenga upland.

Baiikanbckas CuOupsh, BKIIOUArOIIAs OOIIMPHYIO 00J1acTh BomocOOpHOro Oacceitna o3. baiikan kak Ha
Tepputopuu Poccuu, Tak M B ceBepHOW MOHTroNHMHM, 3aHMMaeT BechMa creruduueckoe reorpaduueckoe
MOJIO)KEHUE Ha eBpa3uiickoM KoHTHHeHTe. OHa mpencraBisier co0OW SAPKYIH0 MOJENb HSKOTOHHOH
TEPPUTOPUH, HAXOIALICHCS Ha TpPaHULE TACKHOM M CTENHOW INPUPOIHBIX 30H, KOTOPBIE ONPEIEISIOT
Ouoreorpadudecknii poH KOHTAKTa TaK HA3bIBAEMBIX «CYOKOHTHHEHTOBY» IICHTPAJIbHOMN 1 ceBepHON A3uH, a
TaKXe Ha TPAHCKOHTHHEHTAILHOM JIONITOTHOM PYOeXKe BIIMSHHI OCHOBHBIX T'€HEpaTopoB KinMarta EBpazun -
Tuxoro u ATIaHTUYECKOTO0 OKEaHOB. DTH OOCTOSITEIBCTBA OMPENENWIN 0C000€ IMOJIOKEHUE PETHOHA B
XOPOJIOTMYECKOH CTPYKType Ouoreorpaduueckux BBIACIOB. 31eCh CTHIKYIOTCS TPH OHO(MHIOTHYECKHE
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obnactu [laneapKTUKKU — BOCTOUHO-, IIEHTpajbHO-a3uaTcKast 1 aHrapckas [S5]. [loaromy BHOBast CTpyKTypa
(ayHbI 1 co00IIECTB KUBOTHBIX baiikanbckoit Cubupn, 0coOeHHO ee 1eHTpabHON YacTH — CelneHTHHCKOT0
CPEIHErophbsl - 3aMETHO OTJIMYAETCS OT COCEAHUX TEPPUTOPUIM CBOEH CHCTEMATHYECKOM M HKOJIOTMYECKON
TeTEepOreHHOCThIO, JWHAMHYHOCTBIO W aKTHBHBIM y4YacTHEM OJJIEMEHTOB pa3HBIX (PayHHCTHUECKHX
KOMILJICKCOB.

CymecTBYIOT — pa3iuyHble THIBI  (U3UKO-TeorpadUuecKoro  paioOHHpPOBaHUS — HCCICTYEeMOH
tepputopur. Cpeau HUX BBIICIAIOTCS OKpyTa, MPOBHHIINH, MECTHOCTH [22, 24]; T€OCHUCTEMBI, T€OMHI,
rpymmsl ¢auwmii [16] u apyrue.

OnHOMt M3 COCTaBHBIX YacTel KOMILJIEKCHOTO (H3HUKO-Teorpaguyeckoro paiOHUPOBAHUS SBISETCS
3o0oreorpaduyeckoe paiionupoBanue. IllombITKM TpoBemeHHS 300reorpaduveckoro axamuza (ayHbl
Baiikanbckoit CubupH ¢ TOCIEIYIOMIMM BBIJCIEHHEM 300reorpaduvecKux CIMHUI] BBICOKOrO paHra (Ha
ypOBHE 001acTeil U MPOBUHIHI) TPEATTPUHUMAIICH 300JI0TaMH HEOTHOKPATHO.

Taxk, Tepuonoru FO.I'.11IBeroB, M.H.CmupraoB u [.11.MoHaxoB [25] mpeUIOKUIH CICAYIONIYIO CXEMY
3o00reorpaduueckoro paiionupoBanus daccerina baiikana (puc. 1).

[IpoBenst cpaBHUTEIBHBIN aHANIN3 BBIICIICHHBIX PAOHOB, aBTOPHI BBISBHIIM 3HAYHTENLHOE CXOJCTBO
MEKAY paiioHaMH FOKHOM 4acTu OacceliHa — Xanraif, CeJeHIrMHCKOe cpelHeropbe, XOHTIH M XOHTIH-
Yukoiickoe Haropbe. [Ipu 3TOM mpociexuBaroTcs cBsizu Mexay ¢dayHamu CeeHTMHCKOTO CPEeTHErophs 1
Xaumaii-Yukoiickoro Haropbs, Xanras u Monrono-Jlaypckoit obnactu. I1ogo0HOE CXOICTBO OmpeaAeseTcs
MPOHUKHOBEHHWEM CYXOCTEIHBIX 3JIeMEHTOB. Tarke OONBIIOE CXOJCTBO IPOSBISIIOT Haropbsi HOkHOU
Cubupu u CeBepHOit MOHTOJIMY B CHITY CBOCOOpa3HOM MO3aMYHOCTH COOOIIECTB B TOPHBIX YCIOBHSX, KOTIa
HIUPOKO MEPEKPHIBAIOTCS apeaibl CTEMHBIX, TACKHBIX M BBICOKOTOPHBIX BHJIOB. OJHAKO TPAHHUIBI KaKOW-
160 0coboii 300reorpaduyeckoil 001aCTH OHH HE BBIICINIIH, XOTS MTPUBEICHHBIE KOOQQHUIIMEHTHI CXOICTBA
HCCIIEIOBaHHBIX TepruodayH 00 3TOM HarJISTHO CBHJICTELCTBYIOT.
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Puc. 1. 3ooreorpaduueckoe paiioHnpoBaHue TeppuTOoprH Oacceiina o3. baiikai. / — rpaHuibl paiioHoB; 2 — paiionsl: / — BocTouHsbIi
Castn; 2 — nonuna p. Upkyr, 3 — xp. [Ipumopckuii; 4 — xp. Xamap-Jlaban; 5 — I[Ipuxydcyryinbe; 6 — XaHraii (ero ceBepo-BOCTOUYHas!
4acTb); 7 — CelleHrHHCKOe cpenHeropse; § — Monrono-/laypckuii okpyr (Takxe He3HaYUTeNbHAs ero 4actb); 9 — XoHTau-Yukoiickoe
Haropse; /0 — XaHTaH; 11 — Xp. Ynan-bypracer; /2 — baprysunckas kotnoBuHa; /3 — xp. baprysunckuii; /4 - xp. balikansckuii; 15 -
Bepxneanrapckas koTyIoBUHA; /6 — BUTHMCKOE IuI0cKoropse [25]

[TomoGHast xapra-cxema ¢usuko-reorpaduyeckux oodnacredi bypsruu npencrasiena 11.3./lopkueBbim,
I''M.Xab6aeBoit 1 b.0.FOMoBbIM B crienmanbHoi pabdore «KuBotHbi Mup Bypsitum» [8]. OmHako, B Hel
WCITONTE30BaHbI KPYIHEIE reorpaduueckre odnactu 0e3 ux omucaHus, Takue kak: Bocrounsiii CasH, CeBepo-
Baiikanpckoe Haropbe, Bocrounoe Ilpubaiikanbe, O3sepo baiikan, CtanoBoe Haropbe, Butnmckoe
TI0CKOTOphe, CEeleHTHHCKOE CPeHErophbe.

B ¢ynnamenrtanbHoii padote opautonoros U.B.M3maiinosa u [.K.Boposumkoii [15] FOro-3anaanoe
3abaiikaibe OTHECEHO K PAaHTy JaHAaTHOro paiioHa - 3a0aliKaabCKHUIl TOPHBINA JIECOIYTOCTCITHOM,
BKITIOYAIONIMHA YETKO pa3rpaHUYCHHbBIE 30HATBHO-TaHIIA(THBIC MOJPA3eNCHUs - F0KHO-3a0aliKanbCKui
OTPE30K JIECOYrOBOM 30HBI, 3a0alKaIbCKUE CTEIH M XPeOTHI I0ro-3amajaHoro 3adaikaibs ¢ UX BBICOTHOM
MOSICHOCTBIO (pHC. 2).
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Puc. 2. Opuuroreorpagpuyeckas kapra-cxema FOro-3ananHoro 3abaiikanbs: / — COCHOBOE JiecoCTelbe; 2 — CMEIIaHHbIe Jeca; 3 —
MPUpEYHast PACTUTENBHOCTD; 4 — JIyra; 5 — CTEIH; 6 — COCHOBEBIE Jieca; / — FOpHas TEMHOXBOMHAs Talra; § — TOpHOE PeAKOIEChe
[15].

Ilo cdakropHoit wimaccudpuranuu JieTHero HaceneHus nrtul [lpubaiikaness u  3abalikanbs
B.M.AnyppueB u I'.B.KenbOepr [2], HE OTHOCS K ONPEACICHHBIM 300Tr€OrpauuecKuM KaTeTrOpHsM,
BBIICNSIOT BepxHedapckylo KOTIOBHHY, BHTHMCKOE IIOCKOropbe, bapry3wHCkuili xpeber, BOCTOUHBIH
yuactok Xamap-/labana u IOro-3anannoe 3abaiikanbe ¢ 12 npupoaHBIMEA PEKUMAMHU:

v/ IMCTBEHHUYHbIE Jieca BepxHeuapckoil KOTIOBMHBI (KpOME MPHUPYCIOBBIX MOXOBO-JIMIIAHHUKOBBIX) U
BuTHMCKOro m1ocKoropss;

IIpUPYCIIOBBIC MOXOBO-JTHIIIAHHUKOBBIE TUCTBEHHUYHUKH BerHe‘IapCKOfI KOTJIOBHUHBI,

COCHOBBIC, TEMHOXBOWHBIC, CMEIIaHHBIE Jieca W WX TNPOU3BOAHBIC (TapH, BBHIPYOKH) BuTHMCKOro0
TUTOCKOTOpbsl, BepxHedapckoll KOTIOBHHBI, BOCTOYHOrO ydyactka Xamap-Zlabana m HOro-3amamHoro
3abaikans;

neca baprysuHckoro xpe0Ta;

MPUPEYHbIC KYCTapHUKOBBIC 3apociu FOro-3amagHoro 3a0aiikaibs;

TOpHBIE PEIKOJIEChS, KEAPOBBIC CTIAHHWKH, EPHHUKOBBIC CpEIHErophbs BepxHeuapckoil KOTIOBHHBI,
BOCTOYHOT0 y4yacTtka Xamap-/labana u FOro-3anagnoro 3a0aiikaibs;

KEIpOBbIE CTIIaHUKU BepXxHeuapCcKkoil KOTJIOBUHBI,

necocrenu HOro-3amaanoro 3adaikanbs;

crenu HOro-3anagnoro 3a0aiKanbs;

YBIJI2)KHEHHBIE MTPUPEUHBIC KOMILIEKCHl BUTHMCKOT'O TIOCKOTOpBSI M JIyTOBO-005I0THBIE BepxHedapckoi
KOTJIOBHUHBI,

JYrOBO-00JIOTHBIE KOMIUIEKCHI U TIoJIsE BUuTHMCKOro rrockoropbs u FOro-3anaanoro 3abaikanbsi;
T'OJIBLIBI.

Beinenenre 3THX pEKUMOB aBTOPBI CBA3BIBAIOT HE C XapaKTepoM MpeodafaonuX JaHmadToB, a ¢
KIMMaTHYeCKUMH ocoOeHHocTsiMH. K mpumepy, Oonee roxHBbIE cOocHSIKM Bocrounoro Xamap-/labana u
IOro-3anamnoro 3abaiikanbs OTIIMYAIOTCS OT TAKOBBIX bailkalbCkoW KOTIIOBHHBI HE TOJNBKO 3a CYET
CEBEPHOT0 PacIoIOKEeHH, HO U BCIEACTBUE THApoTepMudeckoro Biusiaus baiikana [6]. B pexxume momeit
IOro-3anannoro 3abalikanbs IPOSBISETCS BIUSHUE pacnaiky [2].

Kak Bunno, IOro-3anamHoe 3abaiikanbe, HECMOTpPsI Ha YETKOE pa3rpaHndeHHUE BBIACICHHBIX PAHOHOB,
CTOHT «OCOOHSIKOMY cpely Ipyrux Beijenos. He cinydaitno B padote A.bona ¢ coaBTopamu [3] mpuBOAUTCS
KapTa-cxema OacceifHa o3epa baiikan ¢ neieHneM yxe Ha OTJeNbHbIE 300reorpaduuecKie MPOBUHINH (PUC.
3). Ilpu srom CeneHruHcKoe cpeaHeropbe (B TekcTe Y auHO-I'ycnHOO3epcKas MPOBHHIMS) 0003HAYCHO B
paHre NpOBUHIUH.
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Puc. 3. Kapra-cxema Gacceiina o3epa baiikai ¢ nenenneM Ha 3ooreorpadudeckue npopuniuu: 1 — [IpuGaiikanbckast, 2 —
IMpuxy6cyrynscko-Jxununckast, 3 — Y nuno-I ycunoosepckas, 4 — CeBepo-Xanraiickas, 5 — Xonraii-Hukoiickas, 6 — OpxoH-
Cenenrunckas [uur: 3]

[IpoBenennplii Hamu 300reorpaduveckuii aHanus opHUTO(ayHBI Hcciemyemoro peruona [11, 12]
TaKXKe CBUJIETENbCTBYeT o0 crenuduuHocTd CeIeHTHHCKOTO CpPEIHErophs, YTO MOJATBEPXKIACTCS
koddunmenrom daynucrudeckoro cxonacrsa JKakkapa (cMm. Tabm. 1). Ilpu sTom B Oacceiine o3. Baiikan
HAMH BBIJICTICHBI cieaytomue paiionsl: Bocrounsnii CasH, Bocrounoe Ilpubaiikanbe, CeneHruHCKOe
cpenneropse, ButnmMckoe miockoropbe, Opxon-CeneHrnHckui, XaHT3i-UnKoiickoe Haropbe.

Tabnuna 1.
Cxoz1cTBO OpHUTO(]ayH pa3HbIX paiioHoB tora Bocrounoii Cubupu
B.C. B.IIp. C.C. B.IL. 0.-C. X.-Y.H.
B.C.
B.IIp. 78,7
C.C. 62,3 62,2
B.II. 50,0 49,8 50,5
0.-C. 59,0 55,8 66,5 42,1
X.-Y.H. 70,3 69,4 66,0 45,7 67,3

ITpumeuanue: ab0peBuaTypa paiioHOB yka3aHa B TeKcTe. B pacuerax ucronp3oBaHbl JaHHble: Bocrounsiii Casu — [7, 9, 10, 23];
Bocrounoe [pubaiikanse — [1, 4, 13; Hamm nanHble]; CeneHruHcKoe cpepHeropse — [15; Hamm nanubie]; BurnMmckoe miockoropese —
[14]; Opxon-Cenenrunckas nposuHuus — [3]; Xontai-Yukolickoe Haropse — [3, 17, 18].

[Mpu anammze kodadduumenTos XKakkapa BHIABUINCH B LIEIOM CPETHHE MOKa3aTelnH cXojcTBa (ayH.
Makcumanbabie 3HadeHus (69,4-78,7) XxapaKTepHBI I palilOHOB, TNI€ B HAJMYHE MMEIOTCS BCE BHICOTHEHIC
mosica W BBIPaXXEHO BBICOKOrophe. Hanmensime mokazarenu (42,1-50,5), 4TO CBHUAETENHCTBYET O SIBHBIX
pa3uYMgX B BHJIOBOM cOocTaBe (ayH, OTHOCATCS K BUTHMCKOMY TUI0CKOropbio. CeleHrHHCKOe CpelHeropbe
3aHMMaeT HEKoe NpoMeKyTodHoe mnojokenue (50,5-66,5), mnpuueM HauOOJbIIME IOKa3aTeIU
(hayHUCTHYECKOr0 CXOJCTBa HAOIIONAIOTCS MEKIY COMpENCIbHBIMU (CTHIKOBBIMH) palioHamu — OpxoH-
Cenenrunckuii, Xosurdii-Uukolickoe Haropbe, Boctounoe Ilpubaiikanbe. He3nauwrtenbHOe CXOICTBO
paccMmatpuBaeMoro paiiona ¢ BoctounbiM CassHOM 00BsCHSACTCS MPEXKIE BCEr0 CBOCOOpa3HOW MO3aWYHOMH
CTPYKTYPOH COOOIIECTB B TOPHBIX YCIOBHUSX, 38 CUET IPOHUKHOBEHUS CIOJIa CTEIHBIX M TACKHBIX BUJIOB.
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B mocnennee Bpemsi reoboraHmdeckue wuccnenoBanus FOxkuoir Cubupu [20, 21] mo3BossitOT
paccMaTpuBaTh 3TOT PETMOH KaK 3KOTOH IJIaHETapHOW 3HAYMMOCTH, T/I€ MPOCIEKUBAETCS pyOex Mexay
OopeanpHOM W apunHON obnactsimu EBpasun. Tak, cyxocrennslie nanamadtsl CeleHrHHCKOTO CPETHErophbs
BILIOTH 0 mpearopuii Xamap-Jlabana HecyT 37eMEHThI SKocucTeM LleHTpabHOM A3MH, 3TO KOBBUIBKOBBIC
(Stipa klemenzii), cooOIIecTBa ¢ y4acTHEM psiia 3aMeUaTeIbHBIX MPEACTABUTENCH (IOPOLICHOKOMILICKCOB
Buytpenneit Asum - Helictotrichon altaicum, Allium vodopjanovae, Astrogalus brevifolius, Eremogone
meyeri, Artemisia schrenkiana v npyrue.

VYuuteiBasg Bce NpUBEAECHHBIC BBHIIIE JaHHBIE, Mbl BhJenseM CeleHrnHCKOE CPeTHErophe Kak HOBYIO
SKOTOHHYIO TIPOBHHIIMIO B 300reorpaduueckoMm paiionupoBanun balikansckoit Cubupu. OHa B 1e1OM
coBmazaer ¢ reomopdonornueckuMu rpanuiiamu [19] u ¢pusmuko-reorpadu-4yeckuM paioHupoBanue [22, 24].
OnHako IaHHYHO 3KOTOHHYIO IPOBUHIIMIO MOKHO CPaBHUTS U ¢ JaHamadTaMu rora Bocrounoit Cubupu [16].

Tax, kak BHJHO Ha puc. 4, OONBIIYI0 YacTh dTOH TEPPUTOPHH 3aHMMAIOT CIIEMYIONIME JaHAMA(ThI:
F0’)KHOTaeKHbIE TUCTBEHHUYHbIE THUII KOTJIOBUH KPYITHO3/IaKOBbIE KOBBUIbHO-)KUTHSAKOBBIE; F0’)KHOTAEKHbBIE
JMUCTBEHHUYHBIC CKJIOHOBBIE KaMEHHCThIe HHU3KOTPAaBHBIC W IIOJBIHHBIC IJUTOPHIBHBIC, FOKHOTACKHBIC
JMUCTBEHHHYHBIE Teppac M NUICH(POB MEIKOJEPHOBUHHO-3JIAKOBBIC JUTOPHIBHBIC, FOKHOTACKHBIE
JUCTBEHHUYHBIE  TIOJIOTOCKIOHOBBIE  MEIKOJEPHOBUHHO-3JIAKOBBIE  THUIYAKOBBIC;  IOKHOTACKHBIC
JMUCTBEHHUYHBIC CKJIOHOBBIE KaMEHHCThIC HU3KOTPABHBIC W IIOJBIHHBIC IJUTOPHIBHBIC, TOPHOTACKHBIE
COCHOBBIE€ CKJIOHOBBIE TpaBSIHBIE C IOJJIECKOM U3 POAOACHIPOHA JAypCKOTO OCTEIHEHHBIE; MOATOpHbIE
MOJITaeKHbIE COCHOBBIE IIOATOPHBIX PABHUH KyCTapHUKOBO-TPAaBSHBIE OCTEMHEHHBIE, TOPHOTAEXKHBIC
JIUCTBEHHUYHBIE ONTHUMAIBHOTO Pa3BUTHA CKJIOHOBBIE C MPUMECHIO COCHBI M TOJIECKOM U3 POAOAECHIPOHA
naypckoro u 1p. Beinensemble nanmmadTel B UEpAPXUUECKON CTPYKTYpE MPENCTABISIOT TPYMITLI (alrui,
KOTOpBIC TIOKa3aHbl HA KapTe TPaHUIAMH BHYTpPH KitaccoB ¢armid. [locneqame oTpaxeHsl B JETeHIE.

.
2% BRLICOKMX PABHUH W ACHYAALMOHHBLIX OCTAHLIOB OHOH-APryHCKME reMUKPUOHEHLIS

! EEE roneuostie anmuHoTHAHbIE

- ronbuUeBbLIE TYHOPOBLIE
|| TOpHOT: NCT! orpa Oro pasenTHA

| roproTaexHLie NUCTBEHHMYHEIE ONTUMANLHOrO Pa3BUTUS

| ropHOTaEMHbIE MMCTBEHHUYHBIG PEOYUMDOBAHHOID PasBUTUsA
| roproTaexHuie cocHoBkie
FOPHOTAEXHbI8 TEMHOXBOMHBLIS OrPAHUYBHHOMO Pa3BNTHA
1 [ FOPHOTAEKHBLIE TEMHOXBORHBLIE OMTUMATLHOMO Pa3BUTHS
I ropHoTaexKHbLIe TEMHOXBORHBIS PEAYLMPOBAHHOID PasBnTHA
I rop+iie zananHoaabaikansckue AAYPCKOTO TUMA

MEXIOPHbLIX MOl v gonuH NNCTBEHHUYHBIE OrPAHNYEHHOIO PA3IBUTUS

£H MEXKIOpHbIX M v AonNuH T ACT] penyu oro paasun

MEKIOPHEIX MO v OonvH TOMHOXBOWMHEI® PEAYUMPOBAHHOMO PasBITI

I noaronkucekie kycTapHUKoakie

NOArONEUOBLIE NMCTEEHHUUHO-PEAKONECHBIE 1 KaMeHHOBepesoBbie

MOArONBLOBLIE TEMHOXBORHO-PEAKONECH LIS

NOAFOPHLIE N MEXMOPHBIX NOHWKEHWA NMNCTBEHHULMHOTAEHBLIE ONTUMAaNBHOMO PassuTL
MOArOPHLIE N MEXIOPHLIX NOHMKEHWA TASKHLIS TEMHOXBOMHLIE OrPaHUYEHHOro pa3ey

MOArOPHBIE N MEXMOPHBIX NOHMKEHWA TASKHBIE TEMHOXBOMHLIE ONTUMANBHOIC PA3BW

NOAropHLIe NCATASKHLIE NNGTBEHHNYHBIE

B ocropHsie noaTaekHbie cocHosbie

m% COCHOBBIE GOpPOBLIE PABHUH M AOMWH ONIWUIroTpPOHO-KCE PO-ME30UTHOMO pPeXXnMa

£ HOKHOTASKHEIE NUCTEBEHHUUHEIE

Puc. 4. Kapra nannmagdroB CeneHruHCKOro CpeiHeropbs, cocrapieHHas 1o «Kapre nanamadros rora Bocrounoit Cubupu» [16].
ITyHKTHpPHAS IMHUA — TPAHUIIBI 300reorpaduueckoro paiioHa CeleHrHHCKOro CpeHEropbsi.
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OCOBEHHOCTH XUMHUYECKOT'O COCTABA CBPOCHBIX BOJI OCYIIUTEJIbHON CUCTEMBI
B AEJIbTE PEKU CEJIEHI'U
©XKambanosa /I.W. (dachima@mail.ru)
Teonocuueckuii uncmumym CO PAH, 2. Yaan-Y03, Poccus

FEATURES OF CHEMICAL COMPOSITION OF WASTEWATERS OF THE OF DRAINAGE SYSTEM
IN SELENGA RIVER DELTA
©Jambalova D.I. (dachima@mail.ru)
Geological Institute SB RAS, Ulan-Ude, Russia

Abstract: The paper provides the results of research on the influence of land-reclamation measures on the surface
runoff in the Ust-Selenga depression. In the period of drainage and irrigation, peat oxidation had intensified, which
induced the input of decomposition products (i.e., ammonium, nitrite and nitrate ions, as well as soluble organics) to
surface water.

Key words: Lake Baikal, Ust-Selenga depression, drainage and irrigation system, surface water, chemical composition,
microelements.

[lepras ouepens KOOC (mumommans - 2260 ra) MHXEHEPHOro THIA JBOWHOTO PETyIHNpOBaHUs coaHa B
skcruryaTaimio B 1977 1. IloctpoeH MarucTpanbHBIM OCYIIUTENBHBIA KOJUIEKTOp OT €. 3akKajiTyc A0 03.
Baiikan, muHoi 26 kM. O6beM BOIONOTPEONEHHS COCTABIACT - 6,5 MIH. M’ /rof. MarucTpaibHblii KaHal
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JUISL THTAHAS TIEPBOH OYEPEeIH MOCTPOeH B 1977 I'. ¢ pacueTHBIM PacxoIoM 5,6 M/c ¢ BOI03a60pOM Ha peKe
KaGanbs. Bomonorpe6ienue Bropoii ouepean (mromazns - 3410 ra) KOOC cocrapmster 21,1 mua.m/rox.
DS

03. BAUKAN

M.
a2, YCmpars g Kaknan

<

4

Puc. 1. Cxema pacnonoxenus MaructpainbHoro kaHana (MK) Kabanckoii ocymmrensHo-opocutensHoit cucteMsl (KOOC). 1 —
TOYKH 0TOOpa P00, 2 — HACEJICHHBIE ITYHKTHI

Tabmuna 1.
XHUMUYECKHI COCTaB BOJI, MI/JI
m
E A E“') = =
I e ~ 5
5 | 2= sl g | E| £l =] 5| E : | £ | £
TOUKA E 2 3 o A = o = & = 3 ot = =
or6opa g 2§ e 2 S % & ° Iy A S 2 i
1) 3] 2 ;7 |5} @) o @) @) o
£ | g 5 © K = Z & 2 | Z z.
s o o]
%
MK * 1133| 58 |68 | 131 22 | 37 | 05 | 28 | 01 | 40 | 793 | 0,11 | 0,004
MK
16,0500 | 1443 | 598 | 7.1 | 119 | 44 | 11,04 | 241 | 213 | 003 | 12,5 | 8239 | 7.83 | 0,06
MK 122,6 | 11,73 | 7,56 | 1,15 | 1,1 | 5,75 | 1,88 | 1,77 | 0,35 | 9,87 | 70,15 | 0,52 | 0,05
22.05.10r
. 41(\)/[5K11F 2093 | 12,70 | 7,01 | 2,10 | 5,50 | 10,07 | 1,45 | 2,48 | 0,37 | 26,96 | 115,93 | 1,25 | 0,06
MK 2568 | 8,08 |7.65| 225 | 55 |1580| 0,6 | 3,90 | 0,20 | 3,95 | 164,75 | 1,71 | 0,02
14.07.12r
Pllywmnxa | 330 o1 636 782 | 321 | 132 | 1563 | 226 | 142 | 026 | 1.67 | 2364 | 371 | 0,02
16.05.09r
PAlymmxa | 353 | 493 1841330 | 0 [1518] 125 | 2,13 | 0,57 | 205 | 22448 | 2,03 | 0,43
22.05.10r
PHlywixa | 35641 501 | 825 | 3.05 | 44 |14.65| 1,88 | 243 | 0,51 | 341 | 1964 | 3.51 | 0,28
14.07.12r
3
Jlemacoso™ | 82,4 - 7,8 | 094 - 5,1 0,46 3,7 0,15 | 5,15 58,1 0,06 | 0,004
ffgg‘;g‘;‘j" 162,5 | 10,93 | 8,43 | 1,45 | 440 | 12,46 | 1,51 | 3,55 | 0,07 | 7,40 | 103,79 | 020 | 0,02
. . T
K 100 | 20 | 65| 122 - 120 | 0,3 | 300 | 05 | 100 | 250 40 | 0,08
pBI60X03.

Ipumeuanue: «*» - mo gaHueM (Otyer.., 1981r)
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C ocymieHHO# TeppUTOPUH CTOK MOBEPXHOCTHBIX BOJ MPOUCXOAUT B 03. baiikan, p. Cenenry, B o3epa
Huxutkuno, YepemyxoBoe, bakmanbe u ap. HanGonpmmii ecrectBeHHBIH BomocOop mumeer p. lllymuxa,
KoTopasi 6eper Hadano B ypouuine JpossHas ['puBa, orumbaer KabGaHckuii GONOTHBIH MaccUB € CeBEpoO-
BOCTOKa U Brajaer B p. CeneHry B ee ycTbeBor 9acTu. [IpoTsKeHHOCTh 3TOM peku cocTaBigeT oKomo 30 kM,
pacxoj BOIBI B JIeTHee BpeMsl B cpenHeM coctaisier 20 si/c. Ho OCHOBHO#M CTOK ¢ OCYIICHHOW TePpUTOPUHU
MPOMCXOAUT TIO0 MAarUCTPAIBHOMY KaHaly, KOTOPBIH mepecekaeT OONOTHBIH MaccMB B CYOIIMPOTHOM
HamnpaBJI€HUW W BrHajaer B 3ainuB JlemMacoBo o3epa baiikan. Pacxon Boabl B KaHajie B JIETHEE BpEMs B
cpenHeM cocrasisier 350 Ji/c.

Hamu mpoBeieH MOHUTOPWHT BBIHOCA PACTBOPEHHBIX BEHIECTB C OCYIICHHBIX 3€Melb OOJOTHOIO
MaccuBa B 2009 - 2012 rr. [TonmyueHHble qaHHBIC HAOMIOACHHUH CPAaBHEHBI C pE3yJIbTaTaMHU HCCIICIOBAHUS
Hynaepa C.U., Hoxoepa FO.I1. u mp., koropsie npooguinck B 1980 r. [IpoBeneHHbIe OMpOOOBaHUS BOJ
MarucTpaJbHOIO KaHala B ero ycThe U peku Llymuxu, npenupyromiei 6010THBIN MaccuB (puc. 1), mokazanu
CYIIECTBEHHBIC H3MEHEHSI B XHMUYECKOM cocTaBe BoJ (Taba. 1).

W3 manubix mpuBeneHHBIX B Tabmwie 1 BumHO, uTo cOpocHbie ¢ miomaaeii KOOC Bogsr u B 1980 T.
COACPKAJIM IMOBBIIICHHBIC KOHILCHTPAWKU KCJI€3a, KOTOPBIC IMPEBbINIAIN HJIK JJIs1 BO pBI6OX03${I>'ICTBeHHBIX
BOJI0eMOB B 1,5 paza. COpoc CTOYHBIX BOJ] C OOJOTHOrO MaccHMBa OKa3bIBAJIO BIIMSHUE Ha Ka4eCTBO BOJIBI B O3.
Baiikan. Ilocrme cmerneHust BOA MarucTpajJbHOrO KaHaja ¢ OalkanbCKMMH, B 3anuBe JleMacoBo ocraBajiach
BBICOKOM KOHLIeHTpauus »xkene3a. [locneaHre naHHbIE MOATBEP)KIAIOT 3arps3HEHHE BOJ JKENIE30M U PSIOM
JpPYrUX UHIPEIUEHTOB.

Xumudeckuii coctaB Bogasl MK 3a 30 jer 3HaunTenbHO u3MeHmIcs. [Ipon3onnio yBeaudeHue oomeit
MUHepalu3aliy BOJ, COJepIKaHUi kKele3a U HUTPAT-MOHOB, HAONI0aeTcs POCT Cyab(ar U HATPUT-HOHOB,
npesbimen [1JIK kene3a u OKuCIsieMOCTH Uil BOJ PHIOOXO03siiicTBeHHOro HasHadeHus. [lo cpaBHEeHHIO C
pesynpTaTamu 1980 T., B CTOYHBIX BOJAX OCYIIUTEIbHO-OPOCHTEIHHON CHUCTEMBI BO3POCIO COZEp KaHHE
HUTpaTa, HUTPUTA, XkKeme3a, cynbdaTa. B Boge pekn lllymuxa orMeuaroTcs BBICOKHE CONEpIKaHMsI aMMOHHUS,
xKeJe3a, HUITPUTOB M OPTaHMYECKHX BellecTB, KoTopble mpeBbimatoT [TJK mis Box ppiO0X03HCTBEHHBIX
BO/IOEMOB B HECKOJIBKO pa3.

Tabnuma 2.
MHUKpO3JIEMEHTHBIN COCTaB BOJI, MKI/JI,
mecro oropa | Cu Zn Pb As Ni cd Sr Mo Mn Li B Al Ba U
11pobs!
MK-ycTne 046 | 58 | 0,081 1,58 0,38 0,011 81 2,04 86 1,91 6.3 426 25 0,13
16.05.2009r
MK-ycrse 2,32 8.8 0,21 3,27 1,53 0,059 138 3,94 87 2,32 12,9 71 34 0,078
07.07.2009r
MK-youne 3,09 72 0,55 2,39 0,83 0,48 133 1,98 2,26 2,56 22 13,4 33 0,24
14.05.201 11
MIC-yerse 0,69 | 3,10 0,20 240 0,37 0,11 143 1,29 1,20 2,04 8,7 5.4 23 0,18
14.07.2012r
P:lllynrxa: 025 | 231 | 0016 1,70 0,20 0,0008 262 0,65 276 2,27 9,0 1,13 89 0,06
16.05.2009r"
P.LlyvHxa- 422 | 4,17 0,26 1,09 0,75 0,022 309 2,10 74 3,57 12,2 53 98 0,061
07.07.2009r
3. llemacono- 0,43 5.8 0,068 1,50 0,79 0,028 134 2,65 18 2,09 8.7 406 29 0,12
07.07.2009
[AK pri6oxos. L0 | 100 10,0 50,0 10,0 0,5 = 1,2 10,0 0,7 5000 | 40,0 | 100,0 =
HAZHAMEHNUA

szmeltaHue: «-»- HCT JaHHbIX

ITpoananu3upoBaH MUKPOJIEMEHTHBIH COCTAaB CTEKAIOIINX C OOJIOTHOTO MacCHBa BOJI COBPEMEHHBIM
METOJIOM aHajN3a, IMO3BOJIAIONIUM OINpEeNeTuTh IMUPOKUNA Kpyr Xumuueckux sjemeHToB (ISP MS),
pe3yNbTaThl MpECTaBleHbl B TabuuIe 2. B cTOYHBIX Bojgax 0OHapyKEHbI BHICOKHE COJIEPIKAHMS MapraHIia,
KoTopble B Jecsatku pa3 mnpesbimatoT [IJIK ycraHoBineHHBIE [UII BOIOEMOB PHIOOXO3SIHCTBEHHOTO
Ha3HaveHHs. BpIcoKHe conepaHHs ITOTO 3JIEMEeHTa OOHApY)KUBAIOTCA W B IMPUHUMAIONIEM BOJOEME —
3anuBe JlemacoBo. B crekarommx ¢ 60JIOTHOro MaccuBa BOJax OOHApYKEHBI BBICOKHE COICPKaHMS TaKUX
TOKCHYHBIX JJIEMEHTOB KaK JHMTUH, MONMHOACH, MeIb, KOHIEHTpalusi KOTopbix mpepbimaer [1JK
YCTAHOBJICHHBIC ISl PHIOOXO3SHCTBEHHBIX BOJOSMOB. ODTH BOJBl XapaKTEPU3YIOTCS W TIOBBIIICHHBIMH
COJZICP)KAHUSIMU IIMHKA, PEKUX INEIIOYHO3EMENILHBIX JJIEMEHTOB — CTPOHIMS U Oapus. VX KoHIeHTparus
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omuszka [IJIK mns phiOOXO03AHCTBEHHBIX BOAOEMOB. IlOCTyIUIEHHME STHX 3JIEMEHTOB B CTOYHBIC BOJBI,
BEPOSATHO, CBS3aHO C MHTCHCH(HUKAIUCH pPa3IoKeHHs TOP(POB HA OCYIICHHOH TEPPUTOPHUH, M3MCHEHUEM
TCOXUMHUECKONH OOCTAaHOBKHM HAa OOIIMPHOW TEPPUTOPHUH, MHTCHCHU(UKAIMEH B3aUMOJCHCTBUS B CUCTEME
BOJIa - TOPHBIC MTOPOJIHIL.

[IpoBencHHBIE HaMH MCCICIOBAaHUS MOATBEPXKAAIOT YXYAIICHHE KadecTBa BOJ COpachIBaeMBbIX
OCyIIUTENbHOM cucTeMoit KabOanckoro OomoTHoro wMaccuBa. HHTEHCH(UIIMPOBAIOCH OKHCIUTEILHOE
paspyiieHue TopdoB, B pe3yJbTaTe Y€ro B MOBEPXHOCTHBIC BOJbI HMHTCHCUBHEE CTAJIU MTOCTYNATh MPOILYKTHI
UX Pa3JIoXKEHUS — AMMOHUH-, HUTPUT-, HUTPAT — HOHBI, PACTBOPHUMEBIE OpTaHHYecKue BemecTsa. [1o nanHpM
WCCIENOBAHMMA TIpeapinymmx JieT [l1, 2] TpyHTOBBIE BOABI TaKXKe CONIEPKAT OOJIBIIOEC KOIUYECTBO
OpPraHUYEeCKOr0 BEIIECTBA, IOITOMY BO MHOTHX MECTax TOCIOACTBYET BOCCTAHOBHTENbHAS TJieeBas
obcTtaHoBka. CTekarolye ¢ OOJIOTHOIO MacCHBa MOBEPXHOCTHBIC BOJBI OJATONPHSITHBI JUISI MHTEHCHBHON
MHUTPAIlMd B PAacCTBOPCHHOM COCTOSHHM JKejie3a, MapraHiia, JWTHS, MOJIMOACHA, MEIAU. OTH JJIEMEHTHI
OOHApY)XUBAIOTCS B KOHIEHTparusax mnpeBbimapmux [1JK, ycTaHOBIGHHBIX UIi PBIOOXO3SHCTBEHHBIX
BOJIOEMOB U TMPEICTABJISIOT OMACHOCTD JJis OMOTHI 3aimuBa JlemacoBo, o3epa Baiikan u peku Cenenra. dakr
HEraTUBHOTO BIIMSIHMS OCYIICHMS 3€Mellb Ha (OPMHUPOBAHHE 3arpsA3HEHHBIX IOBEPXHOCTHBIX BOJ HE
BBI3BIBACT COMHEHUISI.
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COMPONENTS OF ESSENTIAL OIL ARTEMISIA FRIGIDA WILLD. AND ARTEMISIA ADAMSII BESS.
BURYATIA AND MONGOLIA AND THEIR SIGNIFICANCE IN PLANT ADAPTATION
©Zhigzhitzhapova S.V."? (Zhig2@yandex.ru), Soktoeva T.E.%, Radnaeva L.D."?, Taraskin V.V .?

'Baikal Institute of Nature Management SB RAS, Ulan-Ude, Russia
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Abstract: Chemical constituents of essential oil of Artemisia frigida Willd. and Artemisia adamsii Bess. from Buryatia,
Mongoliya were studied by GC-MS. The role of the individual components of the oil in the adaptive processes of
plants, in the defense of plants against insects, attracting pollinators, role in Plant-Plant, Plant- Pathogens interactions
are discussed. Artemisia has an advantage in the competition for resources due to the essential oil. Antioxidant,
antifungal, antibacterial oil components contribute to a better adaptation to the environmental conditions. Allelopathic
compounds, ecological flexibility and the ability for rapid vegetative propagation explains the high level of
competitiveness in the pasture degression

Key words: Artemisia frigida Willd., Artemisia adamsii Bess., essential oil, chemical constituents, ecological role,
adaptation, Buryatia, Mongolia.

PacTutensHplli TIOKPOB - €MUHCTBEHHBIH HMCTOYHWUK MEPBUYHOW OHMONOTHMYECKON MPOJYKTUBHOCTH,
OTIPECIAIOIINI BO3MOXKHOCTH CYIIECTBOBAHMSI BCETO >KHBOT0. OIHOM M3 TJIABHBIX TPOOJIEM COBPEMEHHOCTH
SIBJISIETCA pa3yMHOE MPUPOAOIIOIB30BAaHUE U OXpaHa €CTECTBEHHOW pacTUTENbHOCTH. M3BeCTHO, uTO B XX
BEKE CTENHbIE D3KOCHCTEMbl EBpa3suM IOABEPIVINCH HHTEHCHUBHOMY AaHTPOIIOIEHHOMY BO3JEHCTBHIO.
Hapymenune ecrecTBeHHBIX (QuUTOLEHO30B BypsiTir 1 MOHTONUM CBsi3aHa B MEPBYIO ouepellb C BhIMacoM. B
JIUTEpaType HAKOIUICH IOCTaTOYHO OOIIMPHBIM MaTepuaj, COACPIKAIIUN CBEICHUS O BIUSHUN MacTOUIIHOMN
Harpy3Kud Ha CTEIHbIE DKOCUCTEMBI. B 4aCTHOCTH, YCTAHOBJIEHO, YTO IpPU JUIUTEIBHOM WM YPE3MEPHOM
BBINTAace TIPOUCXOIUT X KcepoduTH3anus U 0OeIHEHIE BUIOBOTO COCTABa, a TAKXKE YIPOLICHUE CTPYKTYPHI
coobmrecTB. Ha pa3HbIX cTajgusix macTOMIIHON JUTPECcCHs OTMEUEHA IOJIOKHUTENbHAs PEaKIUsl Ha BBINAC Y
noJisiHel (pox Artemisia) 1 UX TOMUHHUPOBAHUE Ha CTaIUU CHIIBHOW macTOMIIHON qurpeccuu. s Bypstuu
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u MOHTOJMHM 3TO BUABI — IMOJIBIHL XONOmHas Artemisia frigida v n. Anmamca A. adamsii. Ha 3anexHbIx
3eMIISIX XapaKTepHO TNpeodNajiaHue MOJBIHHBIX COOOINECTB, Ha TEPPUTOPHH bBypsATHH, B OCHOBHOM,
00pa3yloT MOYTH YUCTHIC 3apociu NonbiHb CuBepca Artemisia sieversiana v 1. ogHonetHsas 4. annua. Ecin
noibiHb CuBepca | 1. OJHOJIETHSISI pyJiepaibHble (COPHBIC) pacTeHUs, TO 1. XOJOAHAS U M. AJamMca - 3TO
pacTeHus, KOTOpbie BXOJSIT B COCTaB KOpEHHBIX coobmiecTs. [1. Xxonoanas xapakrepHa Juis crernedl bypstum,
n. Anamca juist Monronuu. 4. frigida mpuHAMaeT y4acTHe B CIIOKEHHH PAaCTHTELHOCTH Pa3HBIX MOJTHIIOB
((proporieHOTHIIOB cTerei), 0COOEHHO 0OJIBIIOE IEHOTHYSCKOE 3HAYCHNE MMEET B CYXHMX M OIYCTBIHCHHBIX
crensix, A. adamsii B HacTosmux cremax. s XapakTepHCTHKH POJIM KOMIIOHEHTOB 3(UPHOrO Macia B
aJianTalluy pacTeHui Ooliee MHTEPECHBI TIPEICTABUTENN KOPEHHBIX COOOIIECTB.

XUMUYECKUN COCTaB 3(UPHBIX Macell MOJNbIHEH, B 0COOCHHOCTU A. frigida, u3y4eH, OMUCaH COCTaB
Maclla U3 pa3In4yHbIX pernoHoB Poccuu, Monromuu, Kazaxcrana, Kanax, mnokasaHo NpuUMeHEHHE B
MeIUIHe, OMOJIOTHYecKas aKTHBHOCTh, HO SKOJIOTHYECKas POJib KOMIIOHEHTOB Macia He oOcyxmaercs [1-
5]. B To ke BpeMs HAKOIJICH OOIIMPHBIA MaTepwall O 3HAYCHHH JICTYYHX OPTaHMYECKUX COCJMHCHHH B
a/IalITAllMOHHBIX TIPOIleccaX PACcTEeHUH, B 00OPOHE PACTEHHI OT HACEKOMBIX, TIPUBJICUCHUH OIBLTHTEINCH, BO
B3aMMOOTHOIIIGHUIX PACTEHHS — PACTEHHsI, pacTeHHUs — maTorex [6,7].

Lenp nccnenoBanusi — BBIICTUTh M UCCIIENOBATh KOMIIOHEHTHBIN cocTaB 3(upHOro macia A. frigida,
A.adamsii, oneHUTHh BKJIaJl KOMIIOHCHTOB Macja B TMPOIECC aJalTallii PACTCHUU K apUIHBIM YCIOBHSIM
Bypsitun u MoHronuu.

COop marepuana MPOBOJVIIN B MECTaX SCTECTBEHHOTO MPOHM3PACTaHUS HA TEPPUTOPUU BypsiTuu u
Momnromun (1999-2012rr.). OOpasipl isi UccienoBaHus ObUTH coOpaHbl B (a3e IMOIHOTO IBETCHUSI.
D¢upHOE MACIIO MONYYATH METOAOM THIAPOJUCTIILIISIMA M3 BO3IYIIHO-CYXOT'O CBHIPbs. DPHpPHOE Macio
HCCIIEIOBAIT METOZIOM XPOMAaTO-Macc-CIIEKTPOMETPHH Ha ra3oBoM xpomatorpade Agilent Packard HP 6890
N ¢ kBagpynonsHbIM Macc-criekrpomerpoM (HP MSD 5973) B kauectBe nmerektopa. Mcmonb3oBanacs 30-
MeTpoBasi kBapueBas konmoHka HP-5 MSD c¢ Buyrpennum numamerpom 0,25 mm. IIpomeHTtHbI cocTaB
3GUPHOrO Macia BBIYHCISUICS MO IUIOMAAAM Ta30-XpoMaTorpauuecKux IMHKOB 03 HCIOIh30BaHUS
KOPPEKTUPYIOMNX K03 duieHToB. KaduecTBeHHBIN aHaNM3 OCHOBaH HA CPaBHEHHH BPEMEH yJIep)KUBaHUS,
MOJHBIX MacC-CIEKTPOB, OMOIMOTEKH XPOMATO-MAaCC-CIIEKTPOMETPUYECKUX JAHHBIX JIETYYHX BEIECTB
pactutenbHOro mpoucxoxkaeHus [8]. KommdecTBeHHBIM aHamM3 BBIIOMHSIN METOJOM BHYTpPEHHEH
HOPMHPOBKH TI0 TUTOIAJISIM IMUKOB 0€3 HCIIOIBb30BaHUs KOPPEKTUPYIOMINX K03 puiimeHToB.

s pactenuii pona Artemisia L. XapakTepHa BBICOKas KOHKYPEHTOCIIOCOOHOCTh M YCTOWYMBOCTH B
SKCTPEMAIIbHBIX apUIHBIX YCIOBHAX, Onaroaapst 3p¢GeKTHBHBIM MOPPOPUZNOIOTHIECKUM alanTanusm [9].
Ha monekynsipHOoM ypoOBHE MpoIlecC aJanTaliy 3aTparuBacT OMOCHHTE3 KaK BEIIECTB OCHOBHOTO oOMeHa
(HOBOOOpa3oBaHKe aHTH(PPHUIHBIX OCITKOB NMPH HU3KUX TeMITEpaTypax, OCKM TEIIOBOro IIOKa | T.J.), TaK U
BTOPUYHOTO OOMeHa (TepreHoB, (DEHONLHBIX COCTMHEHUH H T.11.).

B pe3kokOHTHHEHTaIbHOM KiUMate BbypsTuu ¢ OOJibIION aMIUTUTYION TeMIlepaTyp Jaxke B TeUCHHE
OJTHOIO JIHS pACTCHMs MCIIBITHIBAIOT M XOJOJOBOH, M TerioBoi crpecc. Tak, A. frigida, sSBIAACH
nerpoduTHbIM BuaoM [10], oOmamaeT >XKapOCTOHKOCTbIO COMNOCTABUMOM C THIMYHBIMH IYCTBIHHBIMU
pacrenmsimu 10 56 — 57°C [11]. Cunte3 >UPHBIX Macen, SBISCTCS OIHAM M3 MEXaHH3MOB 3aIIUTBI OT
MeperpeBa, IMOCKOJbKY MOHOTEpIIEHBl YBEIHMYMBAET TEPMOTOJEpaHTHOCTh pacteHudd [7]. K tomy ke
s¢upHBIE Macia o0NaJaloT AHTHOKCHJIAHTHBIMA W aHTHPaJWKaIbHBIMU cBoWcTBamu [12], mostomy
CIIOCOOCTBYIOT a/IallTallii PACTEHHI K YCIOBHSIM MPOIOKUTEIBHON HHCOJISIIINY.

IMpn w3yuenmu cocraBa d3¢upHbIX Macen A. frigida wunenTudunupoBano 134 coearHeHHS.
KommoneHTsl 3(UpHBIX Maced MOJBIHA XOJNOJHOH MOXKHO pa3feluTh Ha JIBE TPYIIbl — KOHCTaTHBIC H
criopaJnyecku mosBistomuecs. [lepBas rpymma — 3TO COSMUHEHHWs, OOHapy)KEHHBIE BO BCEX WM B
OONBIIMHCTBE W3YYEHHBIX nonyssinuid. VX copepkanue B 3QUPHOM Macliie BapbUpPYeT, HO B OONBINIUHCTBE
CIIy4aeB OHM SIBJIAIOTCA MaKpPOKOMIIOHEHTaMH - 1,8-mmHeon, kamdopa, OOpHEON, TepruHeod-4, O-TTHHEH,
kaMmben, OopHumanerat, repMakped D. CpaBHEHHE C ITUTEPaTypHBIMH JIAHHBIMH TIOKa3bIBAET, YTO JUIS
MOJIBIHYU XOJIOJJHOM M3 Opyrux peruoHoB Cubupn (Antaiickuii kpaii, pecyonuka Anraii, Xakacus, Tysa), a
takxke Kazaxcrana, Monronuu u Kananel [1-5] xapakrepeH cX0xuii HA00p JOMHUHHPYIOIINX KOMITOHEHTOB,
YTO yKa3blBaeT HAa WX TEHETHYECKYIO JETePMHUHUPOBAHHOCTh. K TpymIme cropajndeckd MOSBIISIONIMXCS
KOMITOHEHTOB Mbl OTHECIH COCAWHEHHS, KOTOpble oOHapykeHbl B 3(UpHBIX Maciax a0 40% W3ydeHHBIX
nomyssiuid. CoeIMHEHHST TAHHOHM TPYIITBI 00ECTIEYMBAIOT CTPYKTYPHOE pa3HooOpazue KOMIIOHEHTOB Macia,
UX OMOCHHTE3 MOXET ObITh WHAYLIUPOBAaH KaK aOMOTHYECKUMH, TaK OMOTHYECKUMH (DaKTOpaMH CpPEbI
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npouspactanus.B aupHom macie n. Anamca uaeHtuduuupoBano okoio 30 coequnenuid. s 3pupHOro
Maclia XapakTepHO OMHHHPOBAHHUE B COCTaBe 3(QUPHOro Macia MOHOTEPIICHOBBIX COEIWHEHWH Thma
MeHTaHa (TepruHeon-4, o-,y-TePIUHEHOB), THIa kKaMpaHa (kamdopa, bopHeoi) 1 n3okampana (kampen).

[lonbiHe XOJIOMHAS B 3€IEHOM COCTOSHUHM XOpOIIO TIO€AaeTcs OBLIAMH W YIOBIETBOPUTEIHHO
KPYITHBIM pOTaThiM CKOTOM U XapaKTEpU3YIOTCSl Xopolied oTaBHOCTHIO. CTpaBieHHBIE MMOOETH OBICTPO U
XOpOIIIO OTPACTAIOT, HECMOTPS Ha YacThle CKYCBIBAHUS B CBSI3M C XOpOIIeH moemaeMocTeio [13], HO
pacteHHs B YCIOBUSX 3abaifkanibsi 00nanaroT ci1a0od YCTOMYMBOCTBIO K MHOTOKPATHOMY OTUYXKICHHUIO
mo0eroB, BhIIEPKUBAET He Ooiee BYX oTuyxaeHul [14]. 1 Tem He MeHee, B neiiMycoBoll crenu A. frigida
MOSIBJISICTCSL KaK YETBEPTHIM JOMUHAHT IPH JIETKOM, KaK BTOPOHM — NIpPH YMEPEHHOW M KakK IEpBBIA INpHU
CHWJIBHOM Harpy3ke. B KOBBUIBHOM CTENM 3TOT BHJ IPHUCYTCTBYET B TPABOCTOE 3AaIIOBEIHOIO Y4YacTKa B
KayecTBE TPEThEro JOMHHAHTA, TOJAHWMAsCh Ha BTOPOE MECTO TPH JIETKOM M YMEPEHHOM BBINIACE H
CTaHOBUTCS OCHOBHBIM JIOMUHAHTOM IIpH TepeBbinace. [1o Mepe ycuins macTOMIHON Harpy3ku A.frigida, a
taoke Caragana mycrophylla,n Potentilla acaulis — HapamuBaloT CBOe yJacTue B TpaBocToe 1 Ha IV cramuun
BMecTe cocTaBisiroT 60% 3eneHoii puromaccsl [15,16]. 4. adamsii vapsny ¢ Agropyron cristatum, Potentilla
acaulis ycuuBaeT CBOM TMO3UIIMU TIPH BHINACE U BBIXOAUT HA B PAHT JOMHHAHTA B JTYTOBBIX W HACTOSIIMX
crensx MOHTOIMK Ha CTaiud cuibHOW murpeccuu [17]. Ycunenwe nosunuit A. frigida, A.adamsii npu
MOBBIIIICHHOW TACTOMIITHON HATPY3KH TaKKe MOXKET HaHTH 00bsSCHEHHE B cocTaBe d(upHoro macina. [loisrau
OKa3bIBAIOT (UTOTOKCHUYECKHI d(PQEeKT Ha pacTyllde psIoM pacTeHHs, HauOONbIIeH aKTUBHOCTHIO
ornuuatorcss kamdopa u 1,8-nmueon [18]. . C yBenuueHuem BbIOpoca 1,8-I[MHEONIa TOBPEKICHHBIMU
pacrenussMu A. adamsii CBA3BIBAIOT M MEJUICHHOE BOCCTAHOBJICHHE PACTHTEIBHBIX COOOIIECTB B CYXHX
nactounax Monromuu [19]. Ilokazano, 4To jeryune coenuHeHus A. frigida (B ocodenHoctu 1,8-1uHeon,
kam(popa, O-MTUHEH), BBIACTSICMbIC MMOBPESKICHHBIMA DPACTCHUSMH, WHTHOUPYIOT pocT Elymus dahuricus,
Agropyron cristatum and Leymus chinensis na macroumax Bayrpentneir Monronuu [20].

Takum 00pa3oM, cuHTE3 DPHUPHBIX TMOJBIHAMHU JaeT MM TMPEUMYIIECTBA B aJaNTallid K YCIOBHSAM
CyXuX cremeld. AHTHOKCHAAHTHbIC, (YHTHIUIHbIC, OaKTEPUIMIHBIE CBOWCTBA KOMIIOHEHTOB Macia
CIIOCOOCTBYIOT JyYIlIEMY B3aWMOJICUCTBHIO TIOJNBIHH XOJOJAHOW KaK OMOTHYECKHMH, TaK aOMOTHYCCKHUMH
¢dakropamu cpenpl. CHHTE3 aieNIONAaTHYECKH AKTHBHBIX COCIMHEHUH B COYETAHWU C DKOJIOTHYECKOU
TUTACTUYHOCTh W CIIOCOOHOCTBIO K OBICTPOMY BETCTATHBHOMY DPa3MHOXKEHHIO OOBSCHSET BBICOKYIO
KOHKYPEHTOCIIOCOOHOCTD MOJIBbIHEH NIPH YCHIICHUH TTACTOWIIIHON JerPECcCHH.
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NPUMEHEHUE MIPUPOAHBIX MATEPUAJIOB B TEOXUMHNYECKUX BAPBEPAX
JJISI OUUCTKU PYATHUYHBIX BOJ
©3onxoera 3. JI. (elis@geo.stbur.ru), Camkanosa C.C., [JammuioBa b.B.
Teonocuueckuii uncmumym CO PAH, 2. Ynan-Y0s, Poccus

APPLICATION OF NATURAL MATERIALS IN GEOCHEMICAL BARRIER MINING
FOR CLEANING WATER
©Zonkhoeva E.L. (elis@geo.stbur.ru), Sanzhanova S.S., Dampilova B.V.
Geological Institute SB RAS, Ulan-Ude, Russia

Abstract: In the course of the research, we used mass spectrometry with inductively coupled plasma to expand the list
to 64 elements determined in acidic mine waters stored at Dzhidinsky tungsten-molybdenum plant. The study of
filtration properties of various porous materials has shown that scoria is most suitable for the creation of the mechanical
barrier. The highest degree of purification from dissolved heavy metal ions is achieved by the application of mordenite
tuff, clay, vermiculite, coal and ashes.

Key words: waste water purification, heavy metals, suspended solids, rocks

OxpaHa BOIHBIX OOBEKTOB OT 3arps3HCHHMs MOHAMH TSDKEIBIX METa/VIOB B 30HC BIUAHUSA
TOPHOAOOBIBAIOIINX PEANPUATHH MPEACTABIIACT CO0O0H CIIOKHYIO 3ajady, pelleHHue KOTOpOoW Tpedyer
3HAYUTENBHBIX 3aTpaT. OCOOCHHO TPYAHO OHA BBHINOJIHMMA B Clydae 3aKOHCEPBHPOBAHHBIX MPEANPHATHIH,
KaK 3TO BUJHO Ha MPUMEPE HEACHCTBYIOIIECT0 HbIHE JPKUAMHCKOTO BOJIb(HpaMo-MOIHO1EHOBOIO KOMOMHATA
(IBMK). Pynuuunbie Boasl mronbHu 3amagHas JIBMK B pesymbraTre €CTECTBEHHOTO BBINICTAYUBAHUS
BBIHOCSIT YacCTh PYAHBIX KOMIIOHEHTOB B p. MOJIOHKYJIb, IPUTOK P. [KUIbI, SBISIOLIEICS BOIHON apTepueit
Oaccelina o3zepa baiikai.

Haunbonee 3KOHOMHYHBIM, MPOCTBIM U JOCTYITHBIM TEXHOJIOTHYSCKUM PEIICHHEM JaHHOW MPOOJIeMBbI
MPEIACTABJIACTCS CO3aHUE MCKYCCTBEHHBIX T'COXMMHYECKHUX OaphepOB Ha IYTH MHIPALMU 3arps3HHUTENCH
[1]. HckyccTBeHHBIC TI€OXMMHYECKHE Oaphepbl CO3JAIOT C MCIOJIB30BAHUEM MATEPHANIOB IIPHUPOIHOTO
(TIMHBI, IEOJUTHI, TOPP, KapOOHATHI, OMOKH M Jp.) U TEXHOTCHHOI'0 MPOUCXOXKIACHUS (IPEBECHBIC OIMUIIKH,
30JI0IUIAKK ), & TAKKE PACTUTEILHOCTH ¥ MUKPOOPTraHU3MOB [2-4]. OcoOEHHO BBICOKHH IKOHOMHYECKUH U
AKOJIOTHYEeCKH 3P (PEKT qoCcTUTraeTCs MPY MPUMEHEHHH HISIOYHBIX OTXO0B, MOICKAIINX YTHIN3AINHY, 115
HEeWTpalu3alud KUCIbIX CTOKOB. Tak, P.I'MakcuMoBHueM i HEWTpadu3alMyd CaMOMU3JIMBAIOLIMXCA
KHCIBIX CTOKOB maxThl UM. 40 jer OkTs0ps KuseloBckoro yroiapbHoro OacceiiHa ObUIO HPEIIOKEHO
WCIIONIB30BaTh IMIEIIOYHBIC OTXOJBI IIPOM3BOJCTBA KanblmHHpOBaHHOH coapl OAO “Bbepe3sHmkoBCKmii
conoBbiii 3aBon” [4]. Ha mpakThke pacueTHOE KOJWYECTBO INEIOYHBIX OTXOJOB J00ABISIOCH B IOTOK
IIAXTHOW BOJBI, Ha MyTH KOTOPOro ObUI YCTAHOBJIEH KacKaJ OTCTOMHHMKOB Ui cOopa 00pa30BaBIIErocs
ocajka.

Pynuuunsie Bomel mronbHu 3anagHas JIBMK mpeacraBisior coboi kucible croku (pH ~ 2-5),
cymectBenHo cynbdarubie (SO~ - 1603 Mr/am3), KaablHeBO-MarHUEBbIC, ¢ 00MIeH MHHepaTH3aIiei 10
2,0-2,5 1/11, ¢ BBICOKMM COJIEpKaHHEM B3BEIICHHBIX BeliecTB - 0,14 1/)1 1 MOHOB MeTajuioB, Pacxom Bozbl
HenoctossHHBINA: B 2009 romxy cocrasisun 0,025 M/a, B 2012 T. yBenmuuauiics o 144 M’/9ac; HeIOCTOSHEH
TaKXKe €€ XUMUYECKUI COCTaB, 3aBUCSLIMI OT CE30HHOCTH. METOAOM MAaCC-CIEKTPOMETPHUH C MHAYKTUBHO
CBSI3aHHOM IUTa3MOM, OCyIIecTBIeHHBIM Ha mpubope Element XR, ymanoce pacmmputh mepedeHb
oIpeessieMbIX JIEMEHTOB 110 64. B mpobe mTonbHEeBOH BO/ie, OTOOpaHHOI B JIeTHEE BpeMsl, ObLIO HaWJIEHO,
Mr/n : mapratdna - 42,03, menu - 16,95; crponnmst — 1,506, kaamust — 1,02, kobanera - 0,96, nmutus - 0,91,
oepwus - 0,73, ceunnia — 0,49, ypana — 0,31. VBenudeHue coaep)kaHus B BOJC MapraHiia OObSICHSETCS
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oOpazoBaHueM pacTBopuMbIX KomriekcoB Mn(Il) ¢ cynbdar-uonamu. Kpome Toro, B pymHHUYHON BOjE
OTMEYaeTcsl TOBBIIIEHHOE COJEp)KaHWE JIETKMX PEIKO3EMENbHBIX 3JIEMEHTOB BCIEJICTBHE OOpa3oBaHUS
YCTOHYMBBIX CYJb(paTHBIX KOMIUIEKCOB B KHCION cpene: cooTHoiieHue La,/Yb, MeXKay JErKUMH H
TsokeneiMu - P33 coctaBunmo  568820. Cnektp pacmpenenenus Jerkux P30 xapakrepuzoBancs
npeobnaganuem Ce (0,429), Y (0,3370), Nd (0,2125), La (0,1934). Brinoc pyaHbix saemeHToB W u Mo
HE3HAYUTEIbHBIN.

Jnst ynaneHus: U3 BOJbI B3BEUICHHBIX BEIIECTB B KAUECTBE MATEPUANIOB JUII MEXaHHUYECKOTO Oapbhepa
ObUTM HWCCIIeNOBaHbl (MIIBTPYIONIME CBOMCTBA MECTHBIX (3aKaMEHCKHU paifoH, BypsaTusi) mnpupomHbIx
MaTepualoB: HW3BECTHsIKA HapbpIHCKOrO MECTOpOXKAECHHS BYJIKAaHMYECKOro uuiaka Xypai-Llakupckoro
MECTOpOXKIeHHUs, ceprneHTHHUTa OCNHHCKOTO MaccuBa, a TakkKe KBapuura YepemIIaHCKOro
MECTOPOXJICHHSI, MOPJICHUTOBOTO Tyha Myxop-TamrHCKOro MeCTOPOXKIICHHS, KIMHONTHIIONUTOBOTO Tyda
XOMUHCKOTO MECTOpOXKIeHMs, Kepam3uta. [Ipu comepkaHWM B MCXOAHOW BOJE B3BEIICHHBIX BELIECTB B
KOJTUYEeCTBE 78 MI/JI OCTaTOYHOE COJICp)KaHUE B OUHMILCHHOH BOJIE MTOCTIE €€ MPOIYCKaHUs uepe3 3arpy3Ky: U3
BYJIKAHMUYECKOIO IJIaKa COCTaBHJIO, MI/J - 2,48; kBapiuTa -5,77; ceprieHTrHHTa - 5,50; Kepamsuta - 3,42;
usBectHska — 19,02. Haubonbimeii 3a1ep>kuBaroiieil CriocoOHOCThIO U3 HUX 00J1a/IaeT BYJKAHUYECKHH IJIaK.
OKCIIepUMEHTANbHO YCTaHOBJIEHO, YTO Ha CTENEHb OYHCTKH OT B3BEIIEHHBIX BEIIECTB HECKOJBKO BIUSIET
TpaHyJIOMETPUYECKUN COCTaB BYJIKAHWYECKOTO IUtaka: juisi ¢paknuu 3eper 0,5-1 MM oHa mocturaer 99%,
st ppakiuu 2-5 MM - 95,1%. bornee 3aMeTHOe BIMSHWE HA CTENEHb OYHCTKH OKa3bIBACT YBEIUYCHUE
CKOPOCTH (WIBTPOBAHHSA: TIPU CKOPOCTH MoToka 0,3 M/4 0CTaTOYHOE COJIepIKaHUE B3BEIICHHBIX BEIIECTB B
Boje coctaBuio 0,6 mr/m; npu ckopoctu 1,2 m/u— 2,8,

Onpenenensl  MOKa3aTedM  MEXaHWYECKOW  MPOYHOCTH M XUMHYECKOW  YCTOWYMBOCTH,
XapaKTepu3yIOlIue JONTOBEYHOCTh M JKCILTyaTallMOHHBIE CBOWCTBA (MIBTPYIOIIMX MAaTEpUANIOB —
CEpIEHTHHNTA, KBAapIUTa, W3BECTHSAKA, IYHWUTA, IPUPOIAHO-TOPENOl MOPOABI, BYJIKAaHHMYECKOTO IIIaka,
KaMEHHOTO YIS, KJIMHONTHJIONUTOBOIO W MOPACHUTOBOrO TypoB. MeXxaHWYECKH IPOYHBIM CUHUTACTCS
MaTepuai, WCTUPaeMOCTh KoToporo He mpesimaer 0,5%, a u3menpyaemocts - 4 %. OTH MoKa3aTenu
COOTBETCTBYIOT TpeOoBaHusM y ayHuTa (coorBerctBenHo 0,1 u 1,0), mopaenutoBoro tyda (0,1 u 3,1),
kBaprmTa Uepemmanckoro mecropoxaeaus (0,3 u 2,6), cepnenturuTta (0,03 u 1,8), u3sectaska (0,3 u 2,8),
Bynkanuueckoro nutaka (0,06 u 2,7). KamenHsIii yrones 1 ropenas mopojia He COOTBETCTBYIOT TPEOOBAHUSIM,
MPEABSBISIEMbIM K (QDMIIBTPYIOIIUM MaTepHaaM.

Xumuueckasi yCTOHUMBOCTh (QMIIBTPYIOIIMX MAaTEPHAaliOB YCTAHABIMBACTCS 110 Pe3yJbTaTaM MPUPOCTa
KpeMHEKUCIoThI (HopMma <10 mr/it), nepMadranaTHol okucisieMmoctd (<10 Mr/m), cyxoro ocratka (<20 mr/n).
[lo nmaHHBIM TOKa3aTeNsiM BBIOpAHHBIE MOPOABI COOTBETCTBYIOT TpEOOBaHMSIM, KpoMe HM3BeCTHsKa. Jlis
W3BECTHSAKA I[IOKa3aTed MpPHUPOCTa KPEMHEKHCIOTHl M TEePMAHTaHATHON OKHUCISEMOCTH HaXOoIITCs B
mpeaenax HOPMBI, a I0Ka3aTelb MPUPOCTa CYXOro OocTaTka B KUCJIOH cpere paBeH 81,2 mr/m. Taxum
oOpazoM, mpH BbIOOpE Marepuaia sl MeXaHWdeckoro (QuibTpa clenyer OTJaTh MPEANOYTECHHE
BYJKAHUYECKOMY [UIAKy H CEPIICHTHHUTY, OONaJalolIMM BBICOKOH (MIBTPYIOIIEH CrOcoOHOCTHIO,
XapaKTePU3YIOMIUMCST HEOOXOJMMOM MEXaHMUYECKOH MPOYHOCTHI0 M XHMHYECKOW YCTOHYMBOCTBIO.
[IpenMyIiecTBOM MCHOIB30BAHUS JAHHBIX MOPOJ A MEXaHWYECKOH OYHMCTKH PYAHMYHBIX BOJ SIBIISIETCS
HEMOCPE/ICTBEHHAss OJM30CTh  PACIIOJIIOKEHHS COOTBETCTBYIOIIMX MECTOPOKICHHH K  HCTOYHUKY
3arpsi3HEHMs], YTO MO3BOJIUT 3HAYUTEIHHO COKPATUTh TPAHCIIOPTHBIE PACXOMbI.

[MonGop MaTepuwanoB Ui INENOYHOTO Oapbepa MPOBOAMIICS HCXONS W3 COUCTAHHS JIOCTATOYHOMN
IIyOWHBI OYMCTKH C HEBBICOKOM CTOMMOCTBIO. [IpoBeieHa olleHKa HeUTpaln3yloliel crocooHocTH 16 mpos
MPUPOIHOTO MaTepuaja M OTXOAOB MPOU3BOJICTB - U3BECTHAKA M KajblMTa HapbIHCKOTO MECTOPOXKACHHUA,
ByJIKaHMUYecKoro nuiaka Xypai-Llakupckoro mecropoxnenust (3akameHckuil paiioH, Pb), cepnmentunuta
OCNIMHCKOTO ~ MAacCHBa, JyHMTa  MoKO-J[OBBIPEHCKOrO  IyHHT-TPOKTONMT-TaGOpOBOTO  MAacCHBa,
JOJIOMHTU3UPOBAHHOTO  HM3BecTHsika (oOpazeny w3  paiioHa (O3epHUHCKOTO  TOJNHMETAJUINYECKOTr O
MECTOPOXJICHHsI), KBapluTa UYepeMIIaHCKOTO MECTOPOXKICHHS, MOpACHUTColepKamero Ttydpa wu
MOHTMOPWJUIOHUTOBOW  TTHHBI ~ Myxop-TamMHCKOTO  MECTOPOXACHHS, KIMHONTHIOIUTOBOIO  Tyda
X OJIMHCKOTO MECTOPOXKIACHUS, TPUPOAHO-TOPEIOH MOpo bl ['yCHHO03EpCKOr0 MECTOPOXKACHHS OypOro yriis,
KaMeHHOro yris TyrHyicKoro MecTopoXKAeH!, BCITyYeHHOTO BEPMUKYIIHNTA, KepaM3uTa, 3ononutaka TOL-2
(r.Ynan-Y ), orxomoB oboramieHus cyib(uaHo-BoabdpaMoBeix pya ¢ JIBMK, a Takke CHHTETHUECKOT'O
reonuta NaA. JIpoGiieHbie 00pasiibl TOpoI 3epHEHHEM 1-2 MM KOHTaKTHPOBAJIM CO CTOUHOM Bozoi ¢ pH 3,8
MIPH COOTHOIICHUH TBepJoH M )uakoi (a3 1:10. AHanu3 cTOYHOH BOJBI Ha CO/Iep’KaHHUE UOHOB METaJIOB
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MIPOBOJWIICSI METOJAOM aTOMHO-DMHUCCHOHHON CIICKTPOMETPHUH C HWHIYKTHBHO CBSI3aHHOM IUIa3MOW Ha
npudope OPTIMA 2000 DV.

HaubGonbmee moBbimenne n0 pH 5,4  JOCTHTHYTO T[pH  KOHTaKTE C  HM3BECTHIKOM,
JOJIOMUTH3UPOBAHHBIM H3BECTHSIKOM, KPacHO-OypbIM 00pa3ioM TOpeaod MOpOIbl, NMPH KOHTAKTE CO
BCITy4eHHBIM BepMuKynuToM pH moBeimaercs no 5,2. 3Hadenwe pH cToyHOW BOABI NMPU KOHTAKTE C
BYJIKAHUYECKUM IIUTAKOM TIOBBIMIAETCS 10 4,9, KBapluTa, CEpICHTUHHUTA, KepaM3uTa, TIUHBI A0 4,8,
MopzaeHuToBoro tyda o 4,6. Helitpanusyoiiee 1eiicTBHE OCTaIbHBIX MOPOJ MEHEE 3HAYUTEILHOE.

[TommenaunBanue CTOYHON BOABI 10 3HaueHus pH 5,4, mpu KOTOPOM TOJHKO HAYMHAETCS IPOIECC
OCKICHHS THAPOKCHUIIOB METAJUIOB, OKa3aJ0Ch HEMOCTATOUYHBIM ISl UX yHaJieHus. VIOHBI ITMHKA, KaaMUs He
YAASIFOTCS U3BECTHIKOM, JTOJOMUTH3UPOBAHHBIM H3BECTHSAKOM, KPaCHO-OYphIM 00pa3IioM I'OpEeNoi MOpOIbI;
HMOHBI MEOM YHANsAOTCS JNaHHbIMM mopomamu Ha 10-13%, cBunia — Ha 50-95%. HamOomnee Bbicokas
3¢ dexTHBHOCTD (%) OYMCTKU U3 MEPEUMCICHHBIX MAaTEPHAIOB JJOCTUTHYTA IPH UCIIOJIL30BAaHUN BCITYYSHHOTO
BEPMUKYJIUTA: 10 HOHAM MeIu — Ha 95; 1imHKa — Ha 73; cBUHIA — 99, KaaMus — 62.

Kak u3BecTHO [4], Ha IICTOYHOM T'€OXMMHUYECKOM 0Oapbepe OCYILECTBISIOTCS HE TOJBKO IPOIECCHI
OCaXkJIeHHUs, HO U ajcopOuuu. Tak, MPUCYTCTBYIOIINE B CTOYHON BOJC MOHBI Fe'", Ca*" u Mg2+ o0pa3yT
3omu ruapokcunoB Fe(OH); , Ca(OH), u Mg(OH),, kotopsie crnocoOCTBYIOT TONHOTE YAAJICHUS HWOHOB
METaJIJIOB B Pe3yJIbTaTe Koaryisiiuu 1 aacopOiuu. CoriacHo oKuaaHusaM, cBbitie 90% npumMeceit MeTaioB
yaansiercs MOHOOOMEHHBIM METOJOM Ha CHHTeTHueckoM Iecoiute NaA. Ha mnpupomHoM copOeHTte -
MOpPJCHUTOBOM Ty(e MOCTUTHyTa MEHbIIAs CTEICHh OYUCTKH: 10 MOHAM I[MHKA U Meau — Ha 55%, noHam
cBuHIa — Ha 92%, WOHBI KaAMHUS He yAastoTcsa Tydhom. [JMHOM 3a1epKuBalOTCs HOHBI IMHKA Ha 60%, Meau
— Ha 43%, cBuHIa — Ha 78%, KaaMuil He 3amepKkuBaroTCs MIMHONW. C MOMOIIBI0O KAMEHHOTO YTJIS U 30JIBI
JOCTUTHYTA 00JIce BHICOKAs CTEIICHh OUMCTKU HE TOJILKO OT HOHOB ITMHKA — Ha 47%, Meau 1 CBUHIA — Ha 88-
96%, HO ¥ OT BHICOKOTOKCHYHBIX MOHOB Kaamus - Ha 50-55%. Takum 0Opa3om, U3 H3y4EHHBIX MaTepHalioB
CaMBbIMH TIEPCIEKTUBHBIMH ISl OYMCTKH CTOYHBIX BOJI OT PACTBOPEHHBIX TNPUMECEH HOHOB TSKEIBIX
METaJJIOB, OKa3aJMCh, HE CUUTAsl CHHTCTHYECKHH IIEOJUT, MOPICHHUTOBBIA Ty, TJIHMHA, BCITyYEHHBIH
BEPMHUKYJIUT, KAMEHHBIH yroib 1 301a TOLI.
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K BOITPOCY AHTPOIIOTEHHOI'O BO3JIEMCTBHUS XOJIEBUHCKOI'O MECTOPOKJIEHUSI
HA IEPU®EPUU MOHI'OJIbCKOTI'O IIVIATO
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TO THE QUESTION OF ANTHROPOGENOUS INFLUENCE OF HOLBINSKY OF THE FIELD
ON THE PERIPHERY OF THE MONGOLIAN PLATEAU
©Ivanova O.A. (oksaliv@yandex.ru), Khertuev V.N.
Buryat State University, Ulan-Ude, Russia

Abstract: East Sayan Mountains as the part of the Mongolian plateau represents asimmetrichesky folded structure of
the northwest pro-deleting adjoining southwest edge of the Siberian platform. The Zun-Holbinsky gold field is located
in East Sayan's east part. Landscape features of an upper course of the river of China and Urik, define biological
diversity of mountain geosystem. Further development of the Holbinsky field can put negative impact to this unique
system of fauna.

Key words: Mining industry, anthropogenic impact, atmosphere, geographic location.

lopuast cucrema Bocrtounoro CasiHa, TAe pacrofioxkeH XOIOHMHCKUH pPYAHUK HMEET CIO0XKHOE
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oporpaduueckoe ctpoenue. Jnuna ee cocrapiser 6osee 1000 kM, a mpeobanarolee HallpaBIeHUue XpeOTOB
— C ceBepa-3amajia Ha I0ro-BocToK. HamGonee Bbicokme TOpHBIE cucTeMbl Bocrounoro CasiHa oOpasyroT
TJIABHBIA BOJIOpa3ACibHBI XpedeT, OT KOTOPOrO0 OTXOAAT MHOTOYHMCIICHHBIE OTpPOTH, pa3JielicHHbIE
TITyOOKMMHU pEYHBIMH JIOJTMHAMHU. XpeOThl oceBoll Yacth Bocrounoro CasHa mpeacTaBisOT CcoOOoM
TUTOCKOBEpIIMHHBIE Oenoropbst (Manckoe, Kanckoe w 1p.), Haj KOTOPBIMH MECTaMHU IOJHHUMAIOTCS
TOJIBIIOBBIC BEPIIHHEI.

B Boctounom CasiHe X0poIo COXpaHWINCH JAPEBHHE MOBEPXHOCTH BBHIPABHUBAHUSA, PACIIOI0KEHHbIE
Ha BeIcoTe oT 1200-1300 mo 2700-2800 M, KOTOpbIC pacuiICHEHBl HETITYOOKHMH PEUYHBIMU JONUHAMH, TIC H
HAXOIUTCS 0O0BEKT HAIIEr0 UCCIIEOBAHUS PYAHUK «XOIOUHCKUI.

C rwra OKMHCKOE IUIOCKOTOphe orpaHudeHo TyHkuHckumu U Kutoiickumu rompuamu. OHU
MPEACTABISAIOT cOOOW MOIIHBIE XpeOThl, TOPHBIE BEPIIMHBI KOTOpPBHIX mNofaHuMarotcs Ha 2800-3200 wm.
Bepmmnbl ocTpockanucTeie, TPYAHOAOCTYIHEIE [5].

3yH-XO0NOWHCKOE 30JI0TOPYJHOE MECTOPOKICHHE PACIOI0XKEHO B BOCTOYHOW yacTh BocroyHoro
Casmna. [lonmnna p. KuToii orpanndena ¢ ceepa KutoiickuMu rojipiiaMu, a ¢ rora — TYHKHHCKUMH TOJIbIIaMH.
OCHOBHBIME OpOrpaUIECKUMH CIUHHUIIAMH paiioHa SBISIOTCS BBITSHYTHIC B IIMPOTHOM HaIpaBICHUH
YpyHronbckuii xpeder u Kutolickue royblibl, 371eCh JKe IMPOXOAAT BOAOPa3aeibl OCHOBHBIX pek BocTouHoro
Casna (Kuroit, Upkyt, Ypuk, Oka). [ns naHHOrO paiioHa XapaKTepHbI aJbIIMHOTUIHEIE GOPMBI pernbeda ¢
COBPEMEHHBIMH JICAHUKAMH U a0COMOTHBIMU oTMeTkamu BepirH 2000-3000 M (r. Yinau-Capbaar, adbc. oM.
3017 m) [3].

B reonormueckom orHomeHnn Bocrounwii CasH, kak mnepudepuss MOHTOIBCKOrO —IUIaTO
MPEACTaBIsAeT COOO0M acHMMETPHUYECKYIO CKJIAUaTyl0 CTPYKTYpy CEBEpO-3alajHOro IMPOCTHPAHUS,
MPHUMBIKAOIIETO K Foro-3anajHoMy kpato Cubupckoit uiatgopmer. [1o BozpacTy riaBHON CKIIaq4aTOCTH dTa
rOpHasi CTpaHa JEIHMTCS Ha JIBE YacTH, pasJiciieHHbIC 30HOW TITyOMHHOTO pas3ioMa: MO3JIHEKeMOPUHCKYIO
(pudetickyro nim 6alikaabCKyI0) Ha CEBEPO-BOCTOKE U paHHEKAJICJOHCKYIO (KeMOpHIICKYI0) Ha Ioro-3ama/e.

BepxoBbe p. Kurost BXoauT B 00:1aCTh KOHTHHEHTAIBHONH BOCTOYHO-CHOMPCKOH 00ACTH YMEPEHHOIO
KIMMaTHYeCKoro mosica. KnuMar 31ech pe3ko KOHTHHEHTANBHBIM. YCIOBHS aTMOC(HEpHOH IUPKYISINN
CYILIECTBEHHO H3MEHSIOTCS B 3aBHCHMOCTH OT CE30HA. B XONOAHBIH mepuoj| roja mpeodiiafaeT odiacTh
BBICOKOTO JIaBJICHUSI — CHOWPCKUI AHTUIMKIOH W €ro rpeOeHb MPHUXOAUTCS Ha SIHBAph, MOITOMY 3UMOMN
MpeBATPYET MaToo0IayHast IOro/ia, Mpyu KOTOPOH HMIMPOKOE Pa3BUTHE MOTYYAIOT MPOLECCH BHIXONAKUBAHHUS
aTMoC(ephl.

[uknonnyeckass JIeITETBHOCTh TPOSBISETCS 3UMOM cmabo. BecHolt mpeobmanmator (akTopsl
30HAJIBHOM ITUPKYJSIIIMY, ONPEAENSIOINe CEeBepo-3aMa Hblii MepeHoC BO3IYIIHBIX MAacC, YCHIIMBAIOIMIMH
HUKJIOHUYECKYIO TEATEITBHOCTD [2].

[ukmoHbl OOBIYHO JBKJKYTCSA C 3amajga M CceBepo-3amaaa. [lociemHue NPUHOCAT XOJIOAHBIM
ApPKTHYECKUIl BO3AyX U BBI3BIBAIOT 3HAUUTENbHBIE MTOXOIOJAHUS, COMPOBOXKIAIONINECS CHIIBHBIMU BETPAMHU.
Haubonbimass moBTOpPsEMOCTh CMEIIEHHs IMKIOHOB Ha TeppuTopuio Bocrounoro Casna nHaOmomaercs
neroM. Bo BTopo#i MOIOBUHE JIeTa C I0KHBIMU U FOT0-3alaIHBIMU IIMKJIOHAMH U3PEe/Ka MOCTYMAaeT BIaKHBIH
TPONMYECKUN BO3JyX, YTO BBI3BIBACT PE3KOE YXYJIICHHE TOTOMbI C CHJIBHBIMH JOXKISMH M yCHUJICHHEM
Betpa. [Ipu BeIXO/E F0YKHBIX ITUKIOHOB KOJIMYECTBO OCAJKOB MOXKET IOCTUraTh ONAcHBIX 3HaueHu# (30 MM u
oonee 3a 12 4.). OceHHHUI TIEpUOJ XapaKTEPU3YeTCs Pa3BUTHEM OOILIEro CEBEpO-3alajHOr0 U BOCTOUHOIO
MepeHoca, KOTOPbIil MpepbIBaeTCs BTOPKEHUSIMH XOJIOAHBIX BO3AYIIHBIX Macc C ceBepa.

CpemneromoBas Temrieparypa Bo3ayxa B paiione XoIOWHCKOro pyanuka cocrasisier (-6,5 °C). Cambrit
XOJNOAHBIN Mecsit] roaa — siHBaphb (- 21,2 °C), cambiit Terbiiit — uronb (+10 °C). AGcomoTHbI MUHEMYM (- 46
°C), abcomoTHbI MakcuMyM — (127 °C). CpenHsisi OTHOCUTENIbHAS BIAKHOCTh MU3MEHSETCS B TEUCHHUE roja
MaJio, MUHUMAaJIbHBIX 3HaUYCHUH OHa nocturaeT B Mae (60%), MakcUMabHBIX — B HIose-aBrycte (72-73%).

3a roxg B paiioHe XOJIOMHCKOrO pyAHHKA BbIMagaeT B cpeaHeM 497 MM ocaakoB. MakcHMajibHOE
KOJIMYECTBO OCaJKOB BhIMajaer B urone (126 MM), MUHUMalIbHOE — B JieKaOpe-sHBape (6 MMm). B Teuenue
BCEro roja mpeodiaialoT BETPbl CEBEPO-3aMaHOr0 HaMpaBIeHHsI, KOTOPbIE UMEIOT MOBTOPSIEMOCTh JIETOM
15% wu 3umoit 19%. B nernee BpeMs Bo3pacTaeT MOBTOPSIEMOCTb BETPOB BOCTOYHOIO, IOT0O-BOCTOYHOTO,
10)KHOTO HarpaBieHuit (10 8-12%). CpeaHsisi CKOPOCTh BETpa JIOCTUTaeT MaKCUMAaJIbHBIX 3HaueHu (3,9 m/c)
B ampesne, MUHUMaIbHBIX — B Hiole (2,0 m/c). HaubomnpIryto moBTOPsIeMOCTh B TEUSHUE TOJja UMEIOT MaJble
ckopoctr Betpa (oT 0 10 3 m/c), sBIsIONIINECs HeOIaronpHsTHBIMY JJISl pacCceuBaHMsI BHIOpocoB. B cpemHeM
3a roj B paiioHe XOJOMHCKOrO pyaHUKa oOTMedaercs 13 nHEll ¢ TyMaHOM, 4allle BCEro TYyMaHBI
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HaOIo1atl0TCsl B Mione-aBrycte (3-4 mHs), a B 3UMHee BpeMsi (HOsIOpb-aIipenb) B CyMME COCTAaBIISIIOT 1 JeHb.
OOmass  MOBTOPSIEMOCTh ~ TEMIIEPaTYpHBIX HWHBepcHid B  TeueHne roma coctaBisier  80-90%.
AHTUIIMKIOHHYECKUH XapakTep TOTojAbl B 3UMHHH IEpUOJ]] OOYCIIOBIMBAET HaJW4uhe OONBIIOrO YHCIa
mrrunei [4].

B paiione XonOHHCKOro pyAHUKa PacpoCTpaHEHHE UMEIOT PEKH, 03epa M BBIXOJbl TPYHTOBBIX BO/I.
Cam pynHUK «XOJOHMHCKHI» HAaXOIWTCS B 30HE CIUIOIIHOTO Pa3BUTHs MHOTOJIETHEH Mep3imoThl. HuokHss
TpaHuUIA MEP3JIBIX TOPOJI MPOXOAUT Ha riryorHe 300 M.

U3 pek, mpsAMO WM KOCBEHHO IOJBEPTaIONIMXCS AHTPONOreHHOMY BO3JAeHCTBHIO XOIOHMHCKOTO
pynonoObIBaroIiero Komiuiekca, spistorcs p. Camapra m 3yH-Xom6o (Xoiito-Cana). Peka Camapra
MPOTEeKaeT MO MHUPOKOH JO0JIMHE, PACIIONIOKEHHON Ha I0KHBIX ckiIoHaX OCIMUHCKOro Xxpe0Ta, U BIaJaeT B p.
Kwuroii, a 3arem B Anrapy. Jnuna ee cocraBmser 23 kM. OCHOBHBIMH mpuTOKamMu CamapThl B TIpeaenax
X0n0UHCKOro MecTopoXxaeHus sBistorcs pyub 3omoror (10,4 kM) um Ckanmetsiit (6,3 kM). Peka 3yn-
Xonbo (Xoiro-Cana) mpoTeKaeT 1o J0JUHE, PACIOIOKEHHOW Ha CEBEPHBIX CKIOHAX 30HBI, JUIMHA peku 14
kM. OcHOBHO# npuTOK p. Ypaa-Cana (9,5 km). JInuna nputoka 4,7 kM. BomocOopHast muiomans npuypodeHa
K CKJIOHaM KpYIHBIX CBOJOBBIX TOAHATHH, W JUII HUX B HCTOKaX PEK XapaKTepHBI cinaboe pa3BHTHE
ruzporpaduIecKoi ceTu 1 HErayOOoKHe SpO3MOHHBIC BPE3HI.

JlanmmagTaeie ocobeHHOCTH BepxoBbs p. Kuros m VYpuka, rnme pacrnonaraercs XOJIOHMHCKOE
MECTOpPOXKJICHHE MPEAONPEACIIIOT U Ouoiorndeckoe MHOrooOpasue 3TOW TOpHOW TreocucTeMbl. M3-3a
CBOEro Treorpaduueckoro MOJIOKEHUS JaHHas TEPPUTOpUS Bcerja Obula KOPHIOPOM U MHTpPaIdii
KUBOTHBIX W3 ceBepHOH Monronuu B OacceliH o3epa baiikan, a mo npuumMHE CBOEH HEKOTOpPOU
W30JIUPOBAHHOCTH OT 4YeloBeKa, B BOCTOYHOW YacTH Bocrtounoro CasHa COXpaHWIMCh BHJIBI, OCOOH
KOTOPBIX B OacceiiHe o3epa baiikam mpakTHUECKH MCUE3JIM; KPACHBIM BOJIK, CHEXHBIA Oapc (upbuc), apxap
WM apraiu (TOpHbIi OapaH), TYBHHCKUH 000p 1 JIp.

[MocTpoenuslii 31ech B BepxoBbe p. CamapThl M YpuKa PYAHUK «XONOMHCKHI», HMEET TpHU
MPOMBIIIUICHHBIE MJIOMIAIKHU: TpoMILTomanka CaMapra ¢ BAXTOBBIM ITOCEIKOM, ITpOMILIoNIaaka 3yH-Xomi0a ¢
BaXTOBBIM ITOCEIKOM M YYaCTKH TOPHBIX pador.

OCHOBHOH TUIOMAJIKOW TIO TepepadoTKe PYAbl U HW3BICUCHHUIO 30J0Ta SIBISETCS IPOMILIONIAAKA
Camapra, KoTopas BKJIIOUacT B ceOs 30J0TOM3BIEKATENbHYIO (HaOpuKy, 1eX THAPOMETAIUTYPIHHU, Tapax C
OTKPBITOH aBTOCTOSIHKOH, OETOHOPACTBOPHBIN y3€i, CTONSIPHBIN 1eX, CKIaJbl PYAbl U YIS, OTBAJ IIIaKa OT
KOTENTbHOM, JHU3eNbHYI0 3JEKTPOCTAHIIMIO, BCIOMOTATENbHOE MPOM3BOACTBO — Ky3HHUIA, CBAapOYHBIE
YUYACTKH, XBOCTOXPAHHIIUINE XBOCTOB (IOTAllMM M XBOCTOXPaHWIHMIIE XBOCTOB copOiuu. B BaxToBOM
nmocenke Camapra aAelcTByroT ©OaHs u nekapHs. Ha mnpommomanke 3yH-Xoj0a pa3mMeriaercs
BCIIOMOTaTeIbHOE MPOU3BOJICTBO, & TAKKE OTOMUTENbHBIE KOTEIbHEIE.

Ha y4acTkax ropHBIX paboT MpOU3BOANTCS BbIIaya Ha TIOBEPXHOCTh TOPHON Macchl (Py/Ibl U TIOPOJIBI),
CKJIaJIJAPOBaHUE MOPOBI B OTBAIBL. PyJa aBTONMOrpy34HKOM Ipy3UTCs HA caMOCBabl U BEIBO3UTCS HA 3UD 1
BO BPEMEHHBIA CKIIaJ pyAbl HAa IUIOMIAJKE INTONBHU 12. 3arps3HEHHBIH BO3AYX NMPH IITHIEBOW MOTroje
MOXET CIIPOBOIMPOBATH 0OpPa30BaHNE CMOTa 33 CUET MHBEPCHBIX MPOIIECCOB B aTMocdepe.

Pacuersl paccerBaHHs BpEIHBIX BEIIECTB B aTMocdepe Mmoka3aiu, 4To Ha npomiuiomaake Camapra B
HacToslIee BpeMsl HaOJrolaeTcsi BBICOKOE 3arps3HeHue atMmochepbl BHIOpOcaMU OKCHIOB a30Ta, CBHHIA
MBITH APEBECHOM, MBUTH HEOPTaHWYECKOW M Jpyrux BemiecTB. Kpome Toro, hakropomM cyMMaIiiu BpEIHOTO
BO3/ICHCTBUS 00TaIAl0T AUOKCHIIBI a30Ta M Cepbl, (PTOPUCTHIA BOAOPO/, MBUIb IIEMEHTHAS, OKCHJI YTIIepo/a,
CepHasl KHCIIOTa, JIOMOJHHUTENFHBIMH HCTOYHHKAMH, ONPEACISIIOIIUME CTENEeHb 3arps3HEHUs, SBISIOTCS
KOTENbHbIC Ha MPOMIUIONIAJKE, JIPOOMIBHOE OTHENeHre 3010Tou3BiekarensHol (adpuku (BUD) u
CTOJISIPHBIN 1IeX. BBUIY yBenmudeHus BEIOPOCOB B aTMOC(epy OT MEepPEYHCICHHBIX HCTOYHHUKOB B CBSI3U C
POCTOM MPOU3BOJUTEIBHOCTH PYJHHKA TIPETyCMOTPEHBI MEPOIIPHATHS 10 TblIeoYrcTKe. st yMEeHbIIeHUs
BBEIOPOCOB BMECTO TpEX KOTENBHBIX YCTAaHOBOK (IB€ B TMOCeNKe W oJHa Ha (abpuke) BBOAUTCS B
SKCIUTyaTalMi0 OJIHA KOTENbHAsl C MOCIEAYIONIMM YBEIIMYEHHEM BBICOTHI TPYOBI IUIS YIIYUIICHUS YCIOBHIM
paccenBaHHs BpeqHbIX npumeceld. [IpemycMaTprBaeMble MEPONPHUSATHS TO3BOJSIOT CHU3UTH 3arpsi3HEHHE
aTMoc(epbl IepeYrCcIeHHBIMU BBIIIE BPEIHBIMU BEIICCTBAMHU.

Ha mnpommnomanke 3yH-Xonba mpeamonaraercs yBeJIHMYEHHE AaHTPOIOTEHHOrO Xapakrepa, YTo
MPHUBEACT K OOJbIIEMY 3arpsi3HEHUIO aTMOC(EphI TTOCENKa U MPOMILIONIAIKH.

OOIIen3BeCTHO, YTO OT CTENEHUW BO3JCHCTBHSI BBIOPOCOB BPEAHBIX BEIIECTB B aTtMocdepy OT
NEeSITeIPHOCTH TOPHOPYIHOTO IPOW3BOJCTBA, OMPENENAETCs MPEXAe BCEro pasMepamMH 30HBI BIIHMSHUA
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MPEANPHUITHH, a TaKKe WHTEHCHBHOCTBHIO 3arpsA3HEHHsI aTMOC(EpHOro BO3J1yXa Ha JIAHHOH TEXHOTEHHOW
Teppuropur. Kpome Toro, Hy)XKHO y4ecTh HaIpaBIEHHUE PO3bI BETPOB, METCOPOIIOTHUECKUH ITOTEHITHAI
pacceuBaroieii atmocdepnl (MITA) u Macce BeIOpackiBaeMbIX B aTMochepy 3arps3HsomuX BemiecTs. [lon
METEOPOJIOTHYECKHM TIOTEHIAIOM PaCCEHBAIOIICH CIIOCOOHOCTH aTMOoc(epbl HaMHU TOJpa3yMeBaeTCs
KOMILIIEKC METCOPOJIOT'MYCCKUX yc_HOBHfI, XapaKTCPHbIX I I[aHHOﬁ MECTHOCTH H CHOCO6CTByIOHII/IX Kak
HAKaIUTMBaHMIO MpHMeced B aTMocdepe, Tak M caMOOYMIICHUIO aTMoc(epHOro Bo3zayxa. Kak M3BecTHO,
OJHUM H3 OCHOBHBIX q)aKTOpOB, CHOCO6CTByIOIlII/IX HaKaIlJIMBaHHUIO BPCOHBIX HpHMeCGﬁ B IMPU3EMHOM CJI0€
atMoc(epsl, SBISIETCS CKOpocTh Berpa He Oonee 0-1 M/c. DPdekT HakanauBaHUs 3arpsA3HAIONINX TpUMeceH
YCUJIMBAIOT TyMaHbl. OJJHOBPEMEHHO C OCaJIKaMH BBINIAJIAIOT BPEIHBIE BENIECTBA IOMNAIAI0IINE CO CTOKAMH B
PEKU. YcraHoBleHa npsMas 3aBUCUMOCTb OT KOJIMYECTBa )Z[Heﬁ C CUJIbHBIM BCTPOM, CHOCO6HLIM BBIHCCTH
BpeIHbIC MPHUMECH W3 oOdYara 3arps3HEHUs, a TakkKe KONMYECTBO IHEH C OcaJlkaMH, KOTOpbIE IyTeM
BBIMBIBAHUSI OYHIIAIOT aTMOC(HEPHBIA BO3AYX. YCTAaHOBJIEHO, YTO CKOPOCTh BETPAa, CIIOCOOHAS BBIHECTH
BpEIHBIC BEIIIECTBA U3 Ovara 3arpsi3HeHus He MeHee 6 m/c [1].

BumoBoii coctaB W KOJIMYECTBEHHBbIE OEHTOCHBIe opraHu3Mbl p. Camaptel u p. 3yH-Xo0n0o0
CBUACTCILCTBYIOT, YTO Ha6JHOIIaeMBIe B HacTOAIIEC BPEMA aHTPOIIO- U TEXHOICHHEBIC IMMapaMETpPhl IIpecCa Ha
paccMaTpuBaeMbie BOJOTOKU TIOKa HE HOCAT PE3KO OTPUIATENBHBIA XapaKTep, a WX BO3JEHCTBHE MOXHO
OLCHHUTH KaK JIOKaJIbHOC 1 YMEPCHHO HECTaTUBHOC.
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GEOCHEMICAL TRANSFORMATION OF LANDSCAPES IN CENTRAL MONGOLIA
DURING THE PLACER GOLD MINING (ZAAMAR GOLDFIELD)
©Kasimov N.S., Kosheleva N.E. (natalk@mail.ru), Alekseenko A.V.

Lomonosov Moscow State University, Moscow, Russia

Abstract: The paper characterizes a geochemical transformation of the Tuul river valley landscapes in the Zaamar
goldfield, providing a landscape-functional zoning and defining the levels of accumulation of chemical elements in the
soils of the designated zones as compared to the background conditions. It also considers the changes in the chemical
composition of bottom and suspended sediment within the 100-km section of the river and settling ponds as well as
identifies the main factors determining the geochemical heterogeneity of the study area by the multivariate regression
analysis.

Key words: placer gold mining; soil pollution; bottom and suspended sediments pollution; riv. Tuul.

Beenenue

JloObIva MOJIe3HBIX MCKOMAeMbIX B MOHIOJIMM SIBIISICTCS B HACTOSIIEE BPeMs OJHHUM M3 HauOoliee
JMHAMUYHO PAa3BHBAIOLIMXCS CEKTOPOB 3KOHOMUKH. Oco00 BhIIENsIeTCs JOObIYa 30110Ta, KOTOPast OTHOCUTCS
K HanOosee NeCTPYKTUBHO BIHUSIONIMM Ha OKPY)KAIOIIYIO CPEly BHJIAM XO3SHCTBEHHOH MEATEILHOCTH. DTO
onpeaAcisi€T akKTyaJlbHOCTh TI'COXUMHUYCCKUX HCCHeZ[OBaHHﬁ, HaIllpaBJICHHBIX Ha OLICHKY XapaKTepa
TEXHOTCHHOW TpaHC(POPMAIUK U CTENECHU 3arpsA3HEeHUs JIAHAMAPTOB B paiioHaX MECTOPOXKICHHUI 30110Ta U
pa3paboTKy MPaKTUYECKUX PEKOMEHAINH MO yIyYIICHHIO YKOJIOTHIECKOH 00CTaHOBKH.

OOBEKTOM JaHHOTO HWCCIICAOBAHMS SIBISCTCS TEPPUTOPUST MECTOPOXKAECHHUS POCCHITHOTO 30J0Ta
3aamap B gonuHe p. Tyyin, nputoka p. Cenenru, Bnagaroniei B 03. baiikan. B npemmectByrommx padorax Ha
JaHHOW TEPPUTOPUU H3Y4aJloCh B OCHOBHOM JKOJOIMYECKOE COCTOSHHE pEYHBIX 3KocucTeM [1-5].
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Hcnonb30BaHHBIA HAaMH DKOJIOrO-T€OXMMUYECKUN TMOAXO0J K HM3YYEHHUIO BO3JIEUCTBUA aHTPOIIOIE€HHOMN
JeATEILHOCTH TPEIoiaraeT aHaiu3 0COOEHHOCTEH MUTpAIlMK U aKKyMYJSIUH XUMHUYECKHX DIIEMEHTOB B
3JIEMEHTApHBIX JaHamadrax MecTopoxiaeHus. MccnemoBanus Obiin mpoBeneHbl B cocraBe COBMECTHOM
KOMIUIEKCHOM POCCHHCKO-MOHTOJIbCKON Ounonorndeckoit skcrnemuiuun PAH m AH Monronuu B alfimake
Tyse, comon 3aamap, nerom 2012 . Llenb paGoThl — KOMITJIEKCHASI OlIEHKA TeOXUMUYECKOH TpaHchopManun
nanamadToB AonuHBL p. Tyyn Ha TeppuUTOpHM MecTOpoXIeHHs 3aamap. Pemanuchk cnemnyromue 3aaaqu:
M3y4eHHE TPOLIECCOB TMOCTYIUIEHUS, MUTPALlMd M KOHIIEHTPAIlMM XMMHUYECKUX 3JIEMEHTOB B Pa3IHYHBIX
nanamadTax JTOJIWHBI, OIICHKA YPOBHEH TEXHOTEHHOHW TpaHC(POPMAIK TEPPUTOPUH; BBHISBICHHE OCHOBHBIX
(aKTOPOB reOXMMHUIECKUX U3MEHEHUH MTpH pa3paboTKe MECTOPOXKICHHS.

O0BLEeKTHI H METOAbI

Honuna p. Tyyn otHocutes k OpxoH-CelleHrHHCKOMY cpefHeropbio ¢ adc. Beicoramu 900—1600 M.
OTHOCHUTENBHBIC BBICOTHI OOPaMIIAIONIMX PEYHYIO TOJUHY XpeOToB BapbupyroT oT 100 mo 200 m. [lns
TaHHON TEPPUTOPUH XapaKTepHbl yMEPEHHO 3aCyIUIMBOE, MPOXJIATHOE JIETO (CpenHss TeMIepaTypa Bo3Iyxa
B utone +18°C) u cypoBas 3uma (-27°C B stHBape), 3a rojl BBIMAIAET B cCpeaHeM okomo 220 MM OCaaKoB,
kodunment ypnaxuenus — 0,6. [Ipeobnanaromme npupoHbie TaHAMA(TH — YMEPEHHO-CyXast KOBBUIBHO-
MOJIBIHHAS CTEMb Ha TEMHO-KAIITAHOBBIX MyYHHCTO-KapOOHATHBIX TOYBax [6, 7].

MecTopokIeHHE POCCHITHOTO 30j10Ta 3aaMap paspabarbiBaercs ¢ 1994 r. rupoMexaHU3UPOBAHHBIM
METOJIOM C WCIIONIb30BAHUEM DJKCKaBaTOPOB-IpAriialHOB M JIpar, T.e. IUIABYYHX T'OPHO-000TaTHTEIbHBIX
KOMIUIEKCOB. HemneraapHBIMU CTapaTeNlsiMH aKTHBHO BEAETCS BTOPUYHAsl NMpOMbIBKa oTBajoB. Ilmomans
3aTPOHYTOH MPOMBIIUICHHON 30J10TO00BIYEH TeppuTopuu coctaBisier 6onee 4000 ra. B coorBercTBHU C
MPOBENEHHBIM HAMHU JIAHOWADMHO-DYHKYUOHATbHBIM PAUOHUPOSAHUEM, VNCCICAOBAHHBIN y4acTOK PEYHOH
JIOJIMHBI COCTOUT M3 5 OCHOBHBIX 30H.

1. 3ona cospemennoii pazpabomxu pocceinnozo 30i0ma Ha ydacTkax ObiBmieH modmbl p. Tyyn
MpecTaBisieT coOOl TEPPUTOPHI0 TEXHOTEHHBIX «OemIeHIOB». 31ech pa3MEIleHbl OTBAIbI BCKPBIINIA M
MPOMBIBKH, MPYAbI-OTCTONHHUKK, TOJIHIOHBl COBPEMEHHOW OTPaOOTKH, MPYIbI-HAKOMUTEIH, OTCHIIKH
MOIBE3AHBIX MYTEH M Apyryue MPOMBIIIICHHBIE 3BeHbs. [I0NMHOMY YHHUYTOXEHHWIO MOABEPraroTCi MOYBHI,
pacTUTENbHBIN MMOKPOB, HAPYIIAECTCS CHCTEMa MOBEPXHOCTHOTO W TPYHTOBOTO CTOKa. Penmbed 3ToM 30HEI
MpecTaBiIsieT co0oi codeTaHne TIpeOHEBUAHBIX, KOHYCOOOpPa3HBIX M IUIATOOOPA3HBIX MOJOKHUTEIBHBIX
($opM OTBaJBLHOTO KOMILJIEKCAa BBICOTOW O 25 M, pa3leNiéHHBIX PEYHBIMH BBIEMKAMH W TEXHOTCHHBIMH
BPEMEHHBIMH BOJJOTOKAMH.

2. 3ona cmapbix 0meano8 8CKpuIUHbBIX NOPOO U XBOCHO8 NPOMbIEKYU HAXOAUTCS B TIpeAenax JOIHHBI
OCHOBHOM PEKH M BIAJAIONINX B HEE MPUTOKOB M MPUMBIKAET K IJIOMAIN pa3pabOTKU. DTO MPOMBIIICHHEIE
orBasibl 10-20-7eTHEH MAaBHOCTH CO CJIA0OBOJHUCTOM IIOBEPXHOCTBIO M BBICOTOM 5—6 M. Bee oTBabl
CIIOXKEHBI YTpPaMOOBAaHHBIM TallcYHBIM MaTEpUaIOM C MaJbIM coJiepKaHueM Menkozéma. [Iporece
CaMOBOCCTAHOBJIEHUS PACTUTEIFHOIO TOKPOBA Ha OTBaJIaX MPOUCXOAUT KpaiiHe MeIIeHHO.

3. 3ona pexyrvmusayuy 3aHUMAET MEHBIINE IUTOMAAN TI0 CPAaBHEHHIO C IBYMS ONKMCAHHBIMU BBIIIE U
MpHypOYeHA K Pa3pOBHEHHBIM OTBaJIaM IOWM, KOTOPHIE MO abC. OTMETKaM COBMAJNAIOT C HEHAPYIICHHBIMH
nannmadramyd. buonornueckas pexkynpTHBAIMS 3aKIIOYAeTCs B JIMHEHHOW TOCallke Bs3a, TOMOMS M
HEKOTOPBIX JPYTUX JIPEBECHBIX MOPOJ.

4. 3ona nenapyuwlenHbIX U CIAOOHAPYUEHHbIX Y4ACMKO8 3aHUMAaeT aBTOHOMHBIC U MPAKTHYECKH BCe
CKJIOHOBBIE€ IO3WIIMH, a TAKXKE HE3HAUUTENbHYI0 dYacTb HOWMBI p. Tyyn. OTH TEeppUTOPHH 3aHSITHI
MPEUMYIIECTBEHHO KOBBUIbHO-TIOJIBIHHBIMH CTEIISIMH.

5. AxeanvHas 30Ha WCIBITHIBACT HAPSNy C MPSIMBIM HauOOJbIEe OMOCPEAOBAHHOE TEXHOTECHHOE
Bo3jeiictBue. Bmons moiimbl p. Tyyn Bedercs BbIEMKa TIPYHTa, YTO OOYCIIOBIMBAcT W3MEHEHHUE
THAPOJMHAMHYECKHX XapaKTepPUCTUK BOAHOIO TMOTOKa M yBEIMUYEHHE CTOKAa HaHOCOB. B cooTBercTBuu ¢
TEXHOJIOTHEH OCBOGHHS POCCHITICH TMPOU3BOAUTCS BOJ03a00p — Ha KAXKIBIA TPOXOAMMBIA KyOomerp
nepepabaThiBacMoil rOpHOI Macchl pacxomyercst 10-15 m° Bozabl. TTocie mpoXoXkaeH s y4acTKa pa3paboTKu
WCTIOJIb30BaHHBIE BOJIBI COPACHIBAIOTCS B HEOOMbINE Pa3IeiEHHbIC MEKIY COOON 3ampy/Ibl, BBIMOIHSIONINE
(YHKINU BOJOOTCTONHHMKOB M SBJISIONIMECS OCHOBHBIM MECTOM BTOPWYHOW JOOBIYM 30JI0Ta U3 XBOCTOB
MIPOMBIBKH HEJTUIIEH3UPOBAHHBIMHU CTApPATEISIMH.

B xoze reoxuMu4eckoil cheMKH OBUIM OTOOpaHbI 00pa3ibl MOYB U OTBaJIOB U3 BepxHero (0-10 cm)
TOPU30HTA, TJIe JACTIOHUPYETCS OCHOBHAS 4YacTh 3arps3HAIONMX BemlecTB. CHcTeMaTHYecKoe onpoOoBaHUE
OBLTO MPOBEICHO MO METOAMKE 3aJOKCHUS TOMNepeuHbix npoduielt Ha oboux Ooprax monmuubl p. Tyy,
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KoTopasi HamOollee penpe3eHTaTHBHA B YCIOBUSAX pEYHOW IONMHEBL. PaccrosHue Mexay npoduisimu
COCTaBISUIO OKOJO | KM, a mx obmee umciao — 25. Ha ogHom mpodwiie B pasnuyuHBIX JaHTIA(THO-
(YHKIIMOHAIBHBIX 30HAX IIOJIY4YEHO B CcpemHeM 5-6 mpo0O, oOfmiee 4Yuciao mpod M3 MOBEPXHOCTHBIX
TOPU30HTOB IOYB M OTBAJIOB cocTaBwio 129. Ha kakIoM BTOPOM IIONEPEYHHKE OTOMPAIUCH JOHHBIC
omoxkeHus p. Tyyn u 3anpyn B npefenax peqHoi JonuHbl. Yucmo mpo6 TOHHBIX OTIOXKEHHH cocTaBmiio 11.

B 50 ofOpasuax, oToOpaHHBIX W3 IMOBEPXHOCTHBIX MOYBEHHBIX TOPH3OHTOB, JOHHBIX OTJIOKCHHIA,
OTBAJIOB M XBOCTOXPAaHMJIUIL, ONPEACICHbI KOHIIEHTpaIuu okoio S50 ayemeHToB-ipumMeceit, B 30 oOpasiax —
conepxkanue prytd. s moapoOHOro aHaiu3a ObLIM BhIOpaHBI HauOOJIee BOBJICUEHHBIC B TEXHOI'CHHBIC
TeOXUMUYECKHE ITUKIBI MUKPO3JIeMEHTHI (21 35eMeHT). AHanU3 IpoBEIeH METOIOM Macc-CIIEKTPOMETPHH C
WHAYKTHBHO-CBsizaHHOM 1a3zmoii (ICP-MS) na macc-criektpomerpe Elan-6100 ("Perkin Elmer", CIIIA) Bo
BHHU wmunHepanbHOro chbipbsi. [lamna3oH W3MepsieMbIX KOHIEHTPAIMH 3JEMEHTOB JaHHBIM MPUOOpOM
COCTaBIISICT 8 TOPSIKOB, YyBCTBHTEIBHOCTh ocThraer Bemuumbbl ot 1-10° o 1-107. Bemuumusr pH u
COZIepKaHUs TyMyca MeToJjoM TIOpHHA ompe/eNieHbl B DKOJIOr0-re0OXHMUIECKOM HaydYHO-00pa30BaTeIbHOM
neHTpe ['eorpaduueckoro pakynprera MI'Y. JlaHHBIE 0 pacxomax B3BEIICHHBIX HAHOCOB M COJCPIKAHUHU
XMMHYECKUX JJIEMEHTOB BO B3BEUICHHBIX W JOHHBIX HaHocax p. Tyym ObUIM JI00E3HO MpPeIOoCTaBICHBI
aBropam M.IO. JIpryaruneim u C.P. YanoBeim.

CraTtuctrueckass 00paboTKa aHaJMTUYECKOrO MaTepHalla MpPOBOAWIACHE B TPOTPaMMHBIX IMaKeTax
Statistica 8 u Excel. OH Bkirouanm BBIYUCICHHWE CPETHHUX, CPEIHHX KBJIPATUYHBIX OTKIOHCHHI,
K03 pUIIMEeHTOB BapHalli, MAKCUMAaJIbHBIX U MUHUMAJbHBIX 3HaYeHUH W Jp. mokaszateneil. C mOMOIIBIO
MHOTOMEPHOI'0 METOJla PErpecCHOHHBIX AepeBbeB B makere SPLUS BhISBIIEHBI OCHOBHBIC JIaHIIA(THO-
reoXuMHUUeckre (aKTOpbl, KOHTPOJIHMPYIONIME HAKOIUIGHHE OJJIEMEHTOB B TMOYBOTPYHTaX U JIOHHBIX
omoxeHusx. [ToctpoeHune pemaroniero qepeBa OCHOBAaHO Ha MHOTOKPAaTHOM pa30MEeHHH UCXOJHOTO MACCHBA
JAHHBIX C HaONIOACHMAMH 33 PE3YJIbTUPYIOIIUM MPH3HAKOM M ero (akropamu Ha aBe 4acTH. DakTopsl
MOT'YT OBITh MPEACTABICHBI HE TOIHKO KOJIWYECTBEHHBIMH, HO M KaUECTBEHHBIMH NEpPEMEHHBIMU. J[aHHBIH
METO/I TI03BOJISIET MPOTHO3UPOBATh YPOBHH COACPKAHHUS METayla U €ro BapuaOelbHOCTh MPH Pa3IUIHBIX
codeTaHusx pakTopoB, a TAKXKE OIEHUTh 3HAYUMOCTD TIOCIIETHUX [8].

Taroke ObUT pacCUUTaH psiji TEOXUMUYECKUX TTOKa3atenei 1 koddduimentos. s paccMaTpuBaeMbIx
XUMHUYECKUX 3JIEMEHTOB B (DOHOBBIX MOUBaX ObUIM BBIUMCIEHBI KiIapku KoHLeHTpauun KK = Cy/K, u
paccesuust KP = K,/Cy, rie Cy — cofepxkaHue dJ1eMeHTa B (OHOBBIX MmouBax; K, — K1apk B juTochepe (1o
A.I1. Bunorpanosy u no C.P. Teiinopy) unu knapk rimH u cnannes (mo H. Turekian u K. Wedepohl). Jlns
00pasIoB, OTOOPaHHBIX HA OTBajaX BCKPBIIIHBIX TIOPOJ M XBOCTaX JIPa)KHOH MPOMBIBKH, OBLTH PacCUUTAHEI
KOO(p(UIIHMEHTE KOHIIEHTPAIMH 3JIEMEHTOB OTHOCHTENBHO (oHOBEIX mouB: K, =C,,./Cs; Tae Come.
COZIep’KaHUE dJIEMEHTa B 00pa3iax, 0TOOpaHHBIX U3 TEXHOTEHHO HAPYILIEHHBIX TIOYBOTPYHTOB.

PesynbTathl U X 00cy:KIeHHE

PernonanbHble 0COOEHHOCTH XMMHYECKOTO COCTaBa MOBEPXHOCTHOTO TOPU30HTA (POHOBBIX IMOYB 6
30He HEeHAPYWEHHbIX U CIADOHAPYUIEHHBIX 1AHOWAadmos OICHUBAIHCh TYTEM COIMOCTAaBJICHHS CPEIHUX
KOHIIEHTpanwid 21 XMMHYECKOro dJIeMEeHTa C TII00aNbHBIMH KiiapkaMu. OTHOCHTENBHO KIIAPKOB JINTOCQEPHI
ATl BI/IHOFpa):[OBa B Q)OHOBLIX ImoyBax 3aaMapa HaKaIllJIMBAKOTCsA Bi25’5Cd23,3AS7,8W3,(]Sb2,1V],6801,3Pb1,zsn1,2
(HI/I)KHI/IC HNHICKCHI — KI(), KJIapKOB JII/ITOC(I)epBI C.P. Tefz’mopa — AS7,3$b5,2W2,6Pb1,6 Snl,5Bi1,5Li1,5B31,4G31,2,
knapkoB rnuH U cnanneB H. Turekian, K. Wedepohl — BiyssPbyg Asz ¢W,0Sc; 3. Takum obpaszom, amst
(OHOBBIX TMOYB MOKHO BBIICIHTH accoluanuio 3neMeHToB Bi-As-W ¢ mnoeimmennsiMu (KK > 1,5)
OTHOCHUTEIBHO BCEX TPEX KIAPKOB KOHIIEHTPAIIUSIMH.

B mexnocenno uzmenenuvix a1anouapmuo-ghyHKYUOHATLHBIX 30HAX B TIOBBIIICHHBIX OTHOCHUTEIHHO
knapka nutocepsr A.Il. BunorpamoBa koHIeHTpanusix Haxomsatces Biy; ,Cdys1AsssW27Sb, Vs Seps. Tlo
cpaBHEeHHIO ¢ KiapkoMm Jjutocdepsl C.P. Teinopa 3TOT CHMCOK BBIVISIUT CICAYIOUIMM 00pa3oM:
Asg 1Sbs W, 4Li; sSny 4Bi; 4Ba; 4Pb; 3Ga;, 0 oTHomenuto x ximapky riauH u cmanneB H. Turekian, K.
Wedepohl — Biy;,Pb; 4As;,W; 5S¢y 3. O000mEnnas acconmanms snemeHToB ¢ KK > 1,4 OTHOCHTENBHO
moboro W3 Tpex KiapkoB umeeT BUA: Bi-As-W, T.e. U B (OHOBBIX, M TEXHOTEHHBIX JaHIMAPTaX B
MTOBBIIICHHBIX KOHIIEHTPALUIAX HaXOSATCA OJHU U T€ XKe IIEMEHTHI.

I'eoxummueckas TpaHcdopMmalys TEXHOTEHHBIX OTBAJOB, XBOCTOXPAHMIIMI W 30H PEKYJIbTHBAIIMH
ornpenensyiach mytéM pacuéra kod3ddunrentoB K, OTHOCHTENBHO (POHOBBIX MOYB. BhigeneHa acconuaius
Co-As-W-Li-Ni-Zn-Sr, KOHIIEHTpali KOTOPBIX B pacCMaTPUBAEMbIX 30HAX MpPEBHIMAOT QoHOBbIC (K. B
OTIENBHBIX TOYKax 70 2,8). AHamu3 auarpaMm pa3maxa KOHIIEHTPAIMA 3JIEMEHTOB, MOCTPOCHHBIX IS
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MPHUPOAHBIX W TPAHCPOPMUPOBAHHBIX JAHIMIAPTOB, MMO3BOISET YTBEPKIATh, YTO B IOCIEIHUX C YYETOM
TPaHUIl TUIUYHBIX 3Ha4YeHUH (25 %- u 75 %-HbI KBapTHIIM) MOBBIIIEHHBIE KOHIICHTPAIIMH UMEIOT TOJIBKO
Zn, Ni, Sr, Li. Haubonbmee comepskanue Zn, Ni u Li xapakrepHO sl 30HBI COBPEMEHHOH pa3paboTKH,
TOrJIa KaKk B CTapblX OTBajax M OCOOGHHO Ha Y4YacTKaX PEKYJIbTHBAIMM WX CPEJHHE KOHICHTPaluu
YMCEHBIIAIOTCST W JIaYKe CTAHOBITCS HIKE (OHOBBIX, UYTO CBHJETENBCTBYET 00 3(QQEeKTUBHOCTH
BOCCTaHOBHUTEIBHBIX MeponpusaTuii (Tadu. 1). Mckimodenue cocrapisier Sr, KOHIICHTPAIIMA KOTOPOTO B 30HE
PEKyIbTUBALIMM HanOoJIee BBICOKH, YTO, BO3MOXHO, OOYCIIOBIEHO BHECEHHEM yJIOOPEHUIl U MEIMOPAaHTOB,
coJiepXxKalrx St B BUJE MPUMECH.

Tabnwna 1.
CpenHue KOHIEHTpaLUH (MI/KI') XUMUYECKUX 3JIEMEHTOB B PA3JIMYHBIX JaHAMAPTHO-(QYHKINOHATIBHBIX 30HAX MECTOPOXKICHHUS
3aamap
JlannmadTHO-( yHKIIMOHAIbHAS 30HA Li Ni 7n Sr As Co w
CoBpeMeHHast pa3paboTka 32,8 32,9 76,3 345 15,7 15,3 3,4
Crapsble 0TBaJbl 31,0 30,3 66,3 302 15,7 12,9 3,8
PexynbTuBanus 28,3 29,0 61,7 447 12,7 11,9 4.4
Henapyuienssle Teppuropuu 29,8 31,4 72,2 336 13,2 14,2 3,9

B akeanvuvix nandouagpmax, cyns no 3HadueHusM K., KOHIIEHTpanuu 6 sieMeHToB (Sr, Ba, Sn, Be, Ga,
Sb) 6au3ku k GoHOBBIM, a 15 ocTanbHbIX paccmaTpuBaeMbix (Pb, Cr, W, V, Ni, Co, Bi, Mo, Cu, Zn, Li, Sc,
As, Y, Cd) — mmwxe ¢poHoBsix B 1,1-1,4 pasa. I3smMeHeHue cocTaBa TOHHBIX CEAMMEHTOB Ha 00CIIEIOBAaHHOM
yuactke p. Tyyn onpeseseHo Mo JaHHBIM O KOHIIGHTPAIMSIX XMMHUYECKHX 3JeMEHTOB B 17 mpobax, 3 u3
KOTOPBIX OTOOPAHBI BHIIIE IO TEUCHUIO Pa3pabOTOK 30J10Ta, 13 — B 30HE COBpeMEHHOU NoOBIYH 1 1 — B 60 KM
HWKE 110 TEUCHUIO peku (puc. 1). AHanu3 rpadMKOB CBUAETENLCTBYET O HapacTaHuu KoHleHTpanuii Cr, Zn,
V, Y, Cu, Ni, Li B JIOHHBIX OTJIOXEHHSAX BHU3 IO TeueHH0. Ha 3ToM (oHE BBIIENSAIOTCS ITHKH
MakcUMaIbHBIX KoHneHnTparmit Cd, Bi, Y, Cu, Ni, Li, Sc, Co, As, Ga, Pb, Sn, Sb, Mo, Cr, Zn, V, Ba (K.
1,5-3), mpuypoueHHble K JoHHBIM otiokeHusM 3ampya (III, VI u XX mnonepeunsie mnpodunm),
MPEACTABISIONMX CcO00i MEXaHHYeCKHEe TeoXUMHUYEcKre Oapbephl. JlaHHBIE 3ampyibl SIBISIOTCS
BO/IOOTCTOMHHUKAMHM, COXPAaHUBIIMMHUCSA TIOCIE TPOXOXKICHMS ydYacTKa JMdONMHBI aparod. HemneramapHble
crapately HCIOJNB3YIOT WX JUIS BTOPHUYHOH J0OBIYM 30JI0Ta M3 XBOCTOB IPOMBIBKH. B ycioBuHsX
0ecCTOUHOr0 pexuMa 3amnpy]] NPUYHHON 3arps3HEHHs STHX aKBaIbHBIX JIAHAMA(TOB CIyXaT cpa3y JBa
(akTOpa TEXHOr€HHOTO BIUSHUS — IPOMBIIIUICHHAS TOOBIYa ¥ BTOPHUYHAS TPOMBIBKA 30J10TA.

B akBanpHBIX MaHMmadTax TAKKEe U3ydalicsi XAMUYECKAN COCTaB B3BEIICHHBIX PEYHBIX HaHOCOB. Mx
OCHOBHBIM HCTOYHHKOM Ha TEPPHUTOPHH Pa3pabOTOK POCCHITHOTO 305I0Ta B JIONHMHE p. Tyyd sBISIOTCS
pa3MbIBaeMble OTBaJbl BCKPBIIIHBIX IOPOA M XBOCTOB JPa)KHOW NpPOMBIBKH. K B3BelIeHHBIM HaHOCAM
OTHOCHTCS TIEPEHOCHUMBII PEUHBIM ITOTOKOM MaTepHall, MMEIOIIHIA peobaaarolnyro pasmMepHocts 0,01-0,05
MM. M3MeHeHusl cocTaBa B3BELIEHHBIX HAHOCOB B PA3IMYHBIX YaCTIX NOJIUHBI p. Tyyln moka3aHsl Ha puc. 2.
Pacripenenenue konneHTpauuii 16 paccMaTpuBaeMbIX 3JEMEHTOB BO B3BEUICHHBIX HAHOCAX OTJIMYAETCS
MaKCHMAaJbHBIMH 3HaUeHUSAMH (K, 1,5-2) Ha TeppUTOPUU MECTOPOXKACHUA U PE3KUM TaIeHUEM Ha y4acTKe B
60 KM HIDKE IO TEUCHHUIO, TIepe] BriajeHueM B p. OpXoH.

Bb11o BBISBIIGHO 3arpsi3HEHUE PTYTHIO aKBalbHBIX JaHAIMIA()TOB HA TEPPUTOPUU MECTOPOXKJICHUS B
pe3ynbTaTe aMmalibraMalfy Py HellerajabHOH No0bIue 3010Ta. Hg akkyMynupyeTcst BO B3BEIICHHBIX HAHOCAX
p. Tyyn (KK 1,2-2), a Takke B JOHHBIX OTJIOKECHHUAX MPY/a, B KOTOPOM Bejiach paspadoTka 3oiota (KK=59).
H3BectHo [9], uTO B cocTaBe B3Becei mepeHocuTes B cpeaneM He Oonee 20 % or obimero coaepkanus Hg.
Takum 00pa3oM, MOXKHO MPEIIOIOKNTE, YTO 3HAYUTEIbHAS J0Jsl METaJlla, IOCTYIAMas B PEYHBIE BOJIBI
pH J00kIYE 30JI0Ta, MUTPUPYET B pacTBOpEHHOM Qopme. Hakonnenne Hg B HeHapylIeHHBIX MTOYBaX PEYHOM
JIOJINHBI, & TAK)KE B OTBAJIAX BCKPHIIIHBIX MTOPOJI U XBOCTaX JAPaKHOM IPOMBIBKH HE OOHAPYKEHO.

B rpymme anemenToB Pb, Cr, V, Ni, Co, Sr, Mo, Sn, Cu, Zn, As, Cd UMEIOT MOBBILICHHBIC COICPIKAHUS B
TEXHOTCHHO HAapYIIEHHBIX JaHAmAadTax OTHOCHTEFHO YCTAHOBICHHBIX B MOHTOINY ISl CYTIIMHUCTBIX TTOYB
[TJK tonmpko As (B cpeaneM B 3,7 paza, B OTAEIBHBIX Toukax 10 9,3) u 'V (1,1, mo 1,5).

J171st BBISIBIICHHSI OCHOBHBIX (DaKTOPOB, ONPEACISIIOIINX TEOXUMUYECKYI0 HEOIHOPOJHOCTh H3y4aeMoi
TEPPUTOPHH, OBLT MPOBEAEH MHOTO(AaKTOPHBIN PErPeCCHOHHBIN aHaln3. BEUIN MOCTPOeHBI ACHAPOTPAMMBI,
XapakTepu3ylomue ypoBHH conepkanusi As, Co, Cu, Mo, W B 3aBUCHMOCTH OT JIaHJIIAPTHBIX (PaKTOPOB
(crermmeHn aBTOHOMHOCTH JaHMmadTa, NMPHUHAIISKHOCTA K (YHKIMOHAIBHOH 30HE) W CBOKMCTB II0YB
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(comepxkanust Fe,O;, MnO u rymyca, Benmuunasl pH). Anamu3 pacnpenenenus Co (puc. 3) mokaszam, 4To
coziepkaHue okcumoB Fe sBisiercs Bemymum (akTopoM, KOHTPONMPYIONIMM HAKOIUIGHHE 3TOTO M BCEX
JIPYTHX PaccMaTPUBAaEMbIX SJIEMEHTOB. BTOpbIM MmO 3HauMMoOCTH (HaKTOPOM OKasalach BeiawmdywHa pH,
BappHUpylomias B npeaenax ot 7,3 go 9,9. Ilonokenue B kareHe Biuser Ha coaepkanue Co u Mo, KoTopbie
AKKyMyJHPYIOTCS B ABTOHOMHBIX TO3MIMAX, a Mo — Takke B akBalbHBIX Janmmadtax. Okcuasl Mn
CIOCOOCTBYIOT HAKOIUICHWUIO TOJNBKO As. HeHapyleHHbIE TEpPUTOPUU  OTIMYAIOTCS TTOHMKEHHBIMU
koHneHtpammsima As, Co, Cu, W. Bamauus conepkaHus ryMmyca Ha HaKOIUIEHHE pPacCMaTpUBaEMbIX
3JIEMEHTOB HE BBISIBIICHO.

60 MI/KT 30
50 25
40 —-Y 20
30 —cul|l15
20 S : Ni || 10
19 /\/’\ —Li 5

R N T W JCIC I S G
FEEF NN @ NN oo @ g
& & < & & & &
¢ L <« <~

D A e e 2 T R N A NN
A RS G V¥ F S FE
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Puc. 1. Vi3MeHeHne KOHLICHTPAIUH (MI/KT) XMMHYECKUX JIEMEHTOB B JOHHBIX OTJIOXKEHUAX PEKH U
3ampyz BHA3 1O TedeHuIo p. Tyyn

25 40
MI/KT MI/KT
20
30
15 —e—Co _
0 —=Ni
——Ga 2
10 —o—-Cu
Pb .
10 Li
5 =Y
0 0
Ha 30 km Bbiwe Havano CepeguHa Ha 60 km Huxe Ha 30 km Bbiwe Hayano CepeauHa Ha 60 km Huke
3aamapa npumucKa npuUcKa 3aamapa 3aamapa npuucka npuncKa 3aamapa

Puc. 2. KoHneHTpays XMMHYECKUX 3IEMEHTOB (MI/KT') BO B3BEILICHHBIX HAHOCAX B PA3INYHBIX
yacTax ponuHsl p. Tyyn

BoiBoabl 1. ®oHOBBIE TTOYBBI UCCIEAYEMONW TEPPUTOPUH XaPAKTEPU3YIOTCS accolMalreil 3JeMEHTOB
Bi-As-W c MoBBIIIIEHHBIMH OTHOCHTENBHO KIapKoB JuTochepbl BuHorpamosa u Teiinopa v KIApKOB TIUH U
cmanneB Turekian, Wedepohl konmeHTpamusmu. TexHOreHHBbIC JaHMMIA(QTH OTIMYAIOTCS HECKOIBKO
MOBBIIICHHBIM TI0 CPaBHEHUIO C IIIO0AIbHBIMH KIApKaMH COJIEPKAHHEM TeX K€ XUMHUYECKHX DJIEMEHTOB.
Takum 00pa3oM, MOBBHIINICHHBIE OTHOCHUTEIHFHO KIAPKOB TOPHBIX MOPOJA KOHIEHTPAIMU JJIEMEHTOB B
TEXHOT'eHHBIX JIaHAIadTax 00yCIOBICHBI PETHOHANBHBIM TE€OXHUMUIECKUM (POHOM.

Cogepxanne Fe,0;, J

<3,6% 3,6-5% | > 5%
pH I'eoxaMuEYecKasn
MO3HIHS
<81% >8,7% T3.TA, Aq | 3
8,1 mr/ur 11.4 mr/kr 13,1 mr/kr 20,7 Mr/kr
Cv=11.6 % Cv=9,5 % Cv=10,9 % Jlanamadgrao- Cv=43.9 %
n=3§ n=12 n=90 (hyHRIHOHATEHASN n=0
30HA
1 2,3,4,5
13,4 mr/xr 15,8 mrikr
Cv=11,3 % Cv=03%
n=7 n=>3

Puc. 3. Perpeccuonnoe pepeBo coxepkanusi Co B MOBEpXHOCTHBIX TOPH30HTAaxX II0YB, OTBAJOB M JOHHBIX OTJIOXKEHHH
MecTopoxaeHusl 3aamap. B oBanbHBIX (Urypax npuBei€HbI ()aKTOPHI Pa3HBIX YPOBHEH 3HAYMMOCTH, Ha COCIMHHTENBHBIX JIMHUIX
yKa3aHsbl rpajanuy GakTopoB. B npsiMoyronpHEKaxX JaHBI: CpellHee CoepKaHHUe dIEMEHTa B BEPXHUX T'OPU30HTAX II0YB, OTBAJIOB U
JIOHHBIX OTJIOXKEHHH IPU JaHHOM codeTaHun (akropos; kod¢p¢uuument Bapuanuu (Cv); koamdecTBo Touek (n). ['eoxummdeckue
no3unuu: O — amoBraibHas; TO — TpancamoBranbHas, TA — TpaHCaKKyMyIsITHBHas, Aq — akBaibHasl. JlaHmmadTHO-(QyHKIMOHAIBHBIE
30HBL: | — HeHapyIIeHHbIE U ClIa0OHApYIICHHbIE; 2 — PEKYIBTHBALM; 3 — CTapbIX OTBAJIOB; 4 — COBPEMEHHOH pa3paloTku; 5 — pedHast
9KOCHCTEMA.
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2. Ilo cpaBHeHMIO ¢ (DOHOBBIM COJCpKAHMEM B IOYBAaX HAa TEPPUTOPHUHU OTBAJIOB HaKaIlIMBAETCS
accormarus Zn—Ni—Sr—Li. [Ipu MakcMManbHBIX 3HA4YeHUAX K, STUX 3JIEMEHTOB 10 2,8 I'€OXMMHUYECKHE
M3MEHEHHUS B TEXHOI'CHHBIX JIaHAMA(TaX MOKHO CUMTATh HE3HAYMTCIbHBIMH, HECMOTPS Ha MHTCHCHBHBIN
MEXaHOTe€HEe3, MPOSABJISAIONIMNICS B pPa3pylUICHHH TNPUPOIHBIX KOMIIOHEHTOB M (hOPMHPOBAHHHM OTBAJIOB
BCKPBIIIHBIX ITOPOJI, XBOCTOB ITPOMBIBKH U MPY0B-OTCTOMHHUKOB.

3. Co3naBaemble TpU MPOMBIIUICHHOH W KyCTapHOH pa3pa0O0TKe POCCHITHOIO 30JI0Ta aKBajbHBIC
JaHAmapTel MPYIOB-OTCTOMHUKOB MPEACTABISAIOT COOOH MEXaHMYSCKME T€OXHMHUYECKHE Oaphephl, Ha
KOTOPBIX OCAXKIAAETCS IIUPOKas acCOLMALIMS JIEMEHTOB ¢ Koa(duiimeHTaMu K, B HECKOJIBKUX 3ampyaax Io
OTHOIIICHUIO K CPEIHEMY COICPKAHHMIO B JOHHBIX OTJIOKEHHUSIX BCEX aKBaJIbHBIX jaHmmadToB or 1,3 1o 3.
Bo B3BemieHHbIX HaHocax p. Tyyn akkymynupytores Sn, Sc, As, Co, Ga, Pb, Y, Ni, Cu, Li, Cr, Zn, V, Sr, Ba,
ko3 durnmenT K. KOTOPBIX OTHOCHTEIBHO CpETHEr0 COJepiKaHWs BO B3BecH cocTaBisier 10 2,7. Ha
TEPPUTOPUH MECTOPOXKACHHUS BBISBICHO 3arpsi3HeHre Hg B3BeCH ¥ JOHHBIX OTIOKCHUU.

4. OCHOBHBIMH TapaMeTpaMH TII0YB, OTBAJOB W JOHHBIX OTJIOXKEHHH, KOHTPOIUPYIOUIMMHU
kounenTparmu As, Co, Cu, Mo, W, sBistoTcst cogepxanue okcuaoB Fe m Bemmumna pH. B mensbimeit
CTETICHU MPOSBJISACTCS BIMSHHUE MOJI0KEHHS B KATCHE M HapYIIICHHOCTH JaHadra.
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TSIKEJBIE METAJLJIBI B SMBPUO3EMAX ITPOM3OHbBI
JAKUJUHCKOI'O BOJIb®PAM - MOJIMBIEHOBOI'O KOMBUHATA
©Koxepaukora H.M. (nicas@binm.bscnet.ru)

Batikanvcxuit uncmumym npupooonoavsosanus CO PAH, 2. Yaan-Y0s, Poccus

HEAVY METALS IN EMBRYOZEM IN THE INDUSTRIAL AREA
OF THE TUNGSTEN-MOLYBDENUM PLANT
©Kozhevnikova N.M. (nicas@binm.bscnet.ru)

Baikal Institute of Nature Management SB RAS, Ulan-Ude, Russia

Abstract: The technogenic landscapes of the Western Transbaikalia (Republic of Buryatia) are complicated by the
large geographic size and ecological variety of the territory. As an example of the technogenic landscapes, located on
the territories of the Dzhidinsky sulfide-hubnerite ore field we provide complex comparative characteristics of the
dynamics of accumulation of mobile forms of cadmium, lead, molybdenum, copper, zinc, cobalt, nickel and rare-earth
elements of a cerium subgroup in the micro zones of a radical layer of the technogenic-polluted soils, in elevated and
underground phytomass of the pasturable and haying coenosis. It reveals a high level of pollution and dusting of the
long-seasonal-frozen alluvial meadow, grey forest, frozen-meadow-chernozem soils by a waste of mining manufactures,
by technogenic sands of the tailings storehouses of the concentrating factories, representing eluvium of a technogenic
origin. The soils contain a significant amount of sandy particles, ore minerals and enrichment products.

Key words: Dzhidinsky tungsten-molybdenum concern, technogenic-polluted soils, high level of pollution and dusting
of the landscapes, technogenic sands.
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B npomzone [IxuauHckoro BombdpaM-monundaeHoBoro kombunara (IBMK) B teuenue 60-metHeit
JeATeIbHOCTH KOMOWHATa HakorjieHo Ooinee 40 MIIH. T OTXOZOB TOPHOO0BIBAIONIEH, TepepadaThIBaroIIeH
MPOMBIIIUICHHOCTH, «XBOCTOB» OOOTaTHTENBHBIX (PaOpUK — TEXHOTEHHBIX MECKOB, KOTOPHIE SBISIOTCS
WCTOYHUKAMH TEXHOTEHHBIX BO3JCHCTBUH, CIIOCOOCTBYIOMIMX BO3HWKHOBEHHUIO OIMACHOH 3KOJIOTHYECKOH
CHTyalluu B 3akaMeHCKoM paioHe pecniyonuku. Conepxanne psaa Tsokéneix mertaisioB (TM): Pb, Cd, Cu,
Zn, Ni, Mo wmuHorokpatHo mpebimaer [IJIK (5-39). Ha mnpumepe TexHOreHHBIX JIaHTIIAPTOB,
pacCIONOKEHHBIX Ha TeppuTopuH JIKUAWHCKOTO CyNIb(OUIAHO-TEFOOHEPUTOBOTO PYAHOTO TMONS JaHa
KOMITJICKCHAsI CPaBHHUTENbHAS XapaKTePUCTHKA JUHAMUKHM HAKOTUICHHSI TOJBIDKHBIX ()OPM KaJMHsi, CBUHIIA,
MonubieHa, Meau, [HHKA, KoOalbTa, HUKENS W PEIKO3EMENbHBIX DIIEMEHTOB ILIEPUEBOW IMOATPYIIIBI B
MHUKPO30HAaX IMPUKOPHEBOTO CJI0s1 TEXHOT€HHO-3arPsI3HEHHBIX MTOYB, B HA/I3EMHBIX U TIOI3EMHBIX (puTOMaccax
MACTOMIIHBIX U CEHOKOCHBIX IICHO30B.

BrisBieH BBICOKMI ypOBEHb 3arpsA3HEHUS UM 3albUICHUS CE30HHOMEP3JIOTHBIX aJUTIOBHAJIBHOMN
JIyTOBOM, CEpOM JIECHOM IIOYB OTXOAAMHM TOPHOPYIHBIX IPOM3BOJACTB, TEXHOINEHHBIMM II€CKaMU
XBOCTOXPAHHJIMI]  OOOTaTUTENbHBIX  (aOpHK, MPEACTABIAIONMX cO0OW  DIIIOBUH  TEXHOTEHHOTO
MIPOUCXOXKICHHS. 3arpsi3HEHHBIE MMOYBBI COEP)KAaT 3HAYUTENbHOE KOIMYECTBO MECYAHBIX YACTHIL, PYIHBIX
MUHEPAJIOB, MPOIYKTOB O0OTalIeHUs] IPU HEPAaBHOMEPHOM HX pacrpeeneHud mo npoduo. CoaepxaHue
MBUIEBATHIX YaCTHUI] YBEIMYMBAETCS B BEPXHUX, HIDKEIEKAIMX FOPHU30HTAX M MOYBOOOpa3yroliel mopose,
KOTOpBIE TOJIBEPTaIOTCA 3PO3MOHHOMY CMBIBY M MEPEOTI0KEHUIO B TIOWMBI, pyciia U JIOHHBIE OTIIOXKEHHS
peK U o3ep.

B TexHoreHHbIX mMoYBaX, Npuieralommx K xpocroxpanwiumaMm [IBMK, mouBooOpazoBaHue He
nporekaeT B TeueHue 20-30 JIeT ¥ MOYBBI HE JIOCTUTAIOT CTaluu (POPMHPOBAHUS TYMYCO-aKKyMYJISITHBHOTO
TOPU30HTA M OCTAalOTCS SMOpHO3eMaMH. B TyMycCOBBIX KHCIIOTaX 3arpsi3HEHHBIX MOYB (DUKCHpyeTCs
CHIDKEHHUE COJiepKaHHe YTJiepojia M yBeIMueHHe cojepxaHus Bomopona, orHomenue H:C Bwime 1, yro
CBSI3aHO C Pa3pylICHUEM HE TONBKO Mepr(epHYecKONd YacTH MOJIEKYJ, HO U apOMaTHYECKUX CTPYKTYD.
[Nepudepudeckue yriepoaHbie IMEMOYKH XapaKTePH3YIOTCS HEYCTONYMBHIMA XUMUYCCKUMH CBSI3IMH, a
Takke aedopmaryiedl M ocnabieHWeM CBsi3ell B KOHICHCHPOBAaHHBIX CTPYKTypaX, YMEHBIIACTCS OIS
apoMaTU4ecKnX (ParMeHTOB B MOJIEKYJaX TYMHHOBBIX W (yJIbBOKHCIIOT. YPOBEHb 3arps3HEHUs ITI0YB
TSOKEIBIMHA METaJIJIaMH IO/ TACTOUIIHBIMU M CEHOKOCHBIMH yroibsiMu npesbimaet: Cd — 11-13IT1K, Pb — 8-
HTIOK, Mo -10-11TT1K, Cu — 4-6I11K, Zn — 6-8I11K, Ni — 0.7-0.8[1K, Co — 0.6-0.8[1K. Conepxanue
penkozeMenbHBIX 31eMeHToB (P3D) nepuepoii moarpynmel: La, Ce, Nd, Sm He mpeBblaeT ONTHMAaIbHO
JONYCTHMBIX KOHI[eHTpatui (18-39 MI/KT MOYBBI) IS 3TOM TPYMITEI XHMUYECKHX 3JIEMEHTOB.

[TomemxHOCT, MeTauioB 3a 2009-2011 1T BO3pocia Ha 3arps3HEHHBIX mMouBax Ha 3-17 %. B
HanOOJbIIeH Mepe 3TH U3MEHEHHUs MPOSBISIOTCS npu 3arpsisHenuu nous Cd, Pb, Cu, Zn, uyto 00ycioBieHo
CIIOCOOHOCTBIO  YKa3aHHBIX METAIJIOB 00pa30oBBIBATH HEYCTOWYHMBBIC KOMIUIEKCHI C OpPTaHUYEeCKHUMH
BEIIeCTBAMU TEXHOTEHHBIX ITOYB.

YMeHbIIIeHHE collepKaHue TyMyca B JUTUTENBHO 3arpsi3HEHHBIX I0YBaX OOYCIIOBJIEHO HE TOIBKO IO
MPUYMHE YMEHBIICHHS MTPOAYKTUBHOCTH (DUTOIEHO30B M COKPAIIEHHUSI MACChl MIOCTYMAIONINX PACTHTEIHLHBIX
OCTaTKOB, HO M BCIIEACTBUE JIErpaJlallid €ro B pe3ylbTaTe MOOWIU3AIUH TSHKEIBIMA METaJUIaMHU.
PacturensHass TpOAYKIMS TEXHOTCHHO-3arps3HEHHBIX CEHOKOCOB ¥ MACTOMIN, MpeacTaBiIcHHAs
MaJIOBUJOBBIMH DPACTUTEFHBIMA OCOKaMH, Pa3HOTPAaBhEM, XBOIIAMH, CTaHOBUTCA HEMPHUTOTHOW [T
KOpMJICHUSI JKUBOTHBIX, BBI3bIBas (DYHKIIMOHAIBHBIC HAPYIIEHHS OOMEHHBIX TPOIIECCOB.

Koaddpuumentsr akkymymnsiiuun TM uist pasnudaabix puromneno3oB cocrapisum: Cd — 1.5-2.7; Pb — 2.8-
5.1; Mo - 2.5-5.9; Cu — 2.4-3.8; Zn — 2.7-4.6; Co — 1.5-1.9; Ni — 2.0-5.6; P3D — 1.2-1.8, makcuMaaLHOE
MOTJIONIEHU € XapaKTEePHO YIS MOJBIHU XOJOAHOM, MATIIHKA, JIATYaTKH OeccTeOeNbHOM, OCOKH CTOTOBHTHOM.
B kopueBoii macce akkymymsinuss TM Obuta B 1.5-9.7 pasa Bblllie MX HaKOIJICHUS B Ha/I3eMHOH (uTOMacce,
YTO TpeArnoaraer Hajudue 3allUTHBIX OapbepoB Yy (DUTOIEHO30B 3arps3HEHHBIX TOYB, CIEPKHUBAIOIIMX
3HA4YMUTEIbHOE ITOCTyIIeHne TM B HAI3EMHYIO YacTh PACTEHUM.

CknasimpoBaHHbIE  OTXOABI  TOpHO-oOoratutTenbHbIX  (abpuk JBMK  pacmonmararorcs B
HEIOCPEICTBEHHOW OJM30CTH OT CEHOKOCOB, MACTOMIN, JIAYHBIX YYaCTKOB M IKHIIBIX KBapTalioB. B
XpaHWIHIIAX TPH CKJIAJUPOBAHUM MPOTEKAIOT MPOIECCHl OKHCIUTENBHOTO BBIIETAYNBAHUS, PACTBOPEHUS,
TIEPEOTIOKEHUS BEIIECTB JIPEHAKHBIX PACTBOPOB M TEXHOTEHHBIX IIECKOB C IOBEPXHOCTH B Opeoyiax
paccesuus JIBMK. BrisBnensl 3akoHoMepHOCTH Murpaimd TM 1o Mepe yhaleHHsT OT HCTOYHUKOB
3arpsi3HEHMsI. Y CTaHOBJIEHO, YTO CKIIQJIMPOBaHHME BHICOKOCYIb(QHIHBIX OTXOJOB B BHUE HE3aKPEIICHHBIX
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TUTACTOB MPHBENIO K Pa3HOCY MaTepHalioB XBOCTOXPAHUIIUIIL, OTBAJIOB KaphepoB ¢ (HOPMHUPOBAHUEM OPEOJIOB
paccenBanus. [IpeHa>kHbIE BOJBI XBOCTOXPAHWIIMIL MHUHEPATH3YIOTCS, TIOJKUCISIOTCS U TIPH BIAJCHUH B P.
MOAOHKYb, CMEUIMBAIOTCS C TIPECHBIMU KaJIbIMH-MarHUEBbI-HATPHEBBIMH H  TUIAPOKapOOHATHO-
cynb(}haTHO-XJIOPUIHBIMU BOJJAMH PEKH, Bo3pacraer cojiepkanne TM B Bojie, HaOM0AaeTCs TpaBUTAIIMOHHAS
mddepeHuanus TOKCHYECKHX BemecTB. M3ydeHne KHUCIIOTHOCTH TOYBEHHBIX CYCIICH3WH TEXHOTEHHO-
3arpsi3HEHHBIX CEpOM JIECHOM M aJUTIOBHAJIBHOM JYTOBOW MOYB IMMOJl MACTOMIIEM, pPacloOKEHHOM Ha
Teppuropun oboratutenbHbIX (padbpuk JBMK, mokazano yBenwueHHE KHCIOTHOCTH IO MPOQHI0 IO
3Hauennit pH - 5.2-4.9. VYBenuueHue ypoBHS KHCIOTHOCTH TNPHUBOIUT K MOBBIIIEHUIO MHIPAIIMOHHOMN
AKTUBHOCTH KagMmusi — B 1.2, cBuuna — B 1.6, meau — 1.3, muuka — 1.4, xobansTa -1.5, aukens — 1.9,
MonubaeHa — 1.1 pa3. Ha TexHOreHHO-3arps3HEHHBIX TEPPUTOPHUAX 3aKaMEHCKOT0 paiioHa, IPHIIETAIONINX K
OTBajlaM, OTMEYEeHa Jerpajanus TyMYCHOTO TOPH30HTa, HapylIeHHE MHUHEPaTU3allid OPraHU4YecKOoro
BCIIIECTBA, BHINICTIAYNBAHAE KapOOHATOB, TpaHchopMalusi CHIMKATHOW 4YacTH, 3aKJIoYarolieiicss B
OTJIMHUBAHWY TIOYBHI, 3aKPEIICHUH KeJe3a B poduie B Buae aMophHBIX GopM, yBenrueHrne ypoBHs TM B
MHUKPO30HAX MTPUKOPHEBOTO CJI0S TI0YB MACTOMIIIHOTO [IEHO3A.

TexHOreHHBIE TIECKH, OTXO/AbI 00OTaTHUTENbHBIX (aOpHK, OOIIMPHBIE OTBAJBI BCKPBIIIHBIX ITOPOJT
MUHEPaIbHO-CHIPBEBBIX KOMIUIEKCOB TMPEMSATCTBYIOT BOCCTAHOBIICHHIO B TEXHOTEHHBIX JaHImadTax
pa3pylIeHHbIX 3KOCHCTEM MPU MPOBEIACHUU TOPHBIX PadOT. AHAIU3 TPYIIIOBOrO M (DPAKIIMOHHOTO COCTaBa
ryMyca pa3jH4YHbIX THIIOB MOYB B TEXHOT'CHHBIX JKOCHCTEMaX IMO3BOJNMI CAEIaTh BHIBOJ, YTO HaHOONBIIEH
MOJIBUYKHOCTBIO 00JIaJIaeT I'yMyC TEXHOT'CHHBIX CEpOl JIECHOH W aJlIOBHAJIBHOM JIyrOBOM IMOYB Ha OTBaax
oborarutenbHbix (hadpuk ABMK. Tlo comepxanuto rymyca — 1.43 % m obmemy azory 0.11 % mousa
XapakTepu3yercss Kak HH3KooOecledeHHasi ¢ MOHWKEHHOH TpaHchopMamueil OpraHMYecKoro BeIecTBa.
YpoBeHb OOMEHHOTO KaJIbI[Ms B BEPXHHUX FOPU3OHTAX yBelnduBaercs B 2.2-3.6 pa3a, OOMEHHOT0 MarHus B
1.3-1.7, momBmwxuoro Hatpusi B 2.4-3.8 pa3. Kpuorennsle mpolieccsl NPUBOAAT K PACTPECKUBAHUIO
HWKENEeKalINX TOPU30HTOB U UX MEPEMEIINBAHHIO C TIOYBOOOpa3ytomield mopooi. st TeXHOreHHBIX TIOYB
XapaKTepPHO BBICOKOE CojeprKaHKe Heruaponusyemoro ocratka ((43-46 %). Pasnuune rpynmoBoro cocraBa
rymyca u3ydaembix amMOpro3emoB 1o cootHomenusM ['K, @K u Herumponuzyemoro ocratka o0yCIOBICHO
CBOWCTBAMH TEXHOTCHHOI'O JJIIOBHS, Ha KOTOPOM pa3BUBAcTCA SMOpHO3eM. YCTaHOBIeHO, 4To TM
MPOSIBIISIIOT BBICOKHH YPOBEHb aKKYMYJISIIIUM B BEPXHEM T'YMYCOBOM TOPH30HTE, OTMEUEHO BHIIIETaYBAHNE
WX BHHU3 [0 TOYBCHHOMY NpPO(HIIO, YTO yKa3bIBAeT Ha BBIPAKEHHOE HApYIICHUE IMKJIA OWOTeHHBIX
3JIEMEHTOB U CHJIBHOE 3arpsA3HeHHe 1ous TM.

OcrenHeHHBIE TACTOMIIA W CEHOKOCHI Ha TEXHOTEHHO-3arpsi3HEHHBIX TMOYBAaX MPEACTaBIICHEBI
Pa3HOTPaBHO-OCOYKOBO-MEIIKO3TAKOBBIMU c0o00IecTBaMu. [IpOeKTHBHOE MOKPBITHE COOOIIECTB COCTaBIISET
30-50 %, xapakTepHO OTCYTCTBHE B COCTaBE BHJIOB 000OBBIX. JIOMMHHMpYET HU3KHI TPaBOCTOM, OTMEUEHA
HEKOTOpasi «IPU3EMIICHHOCTB)» TPaBOCTOSI, BEIMYMHA HAJI3eMHOM (uTOoMacchl qocturaer Mmakcumyma B 20-
30 - cantumerpoBoM ciioe. B cioe 0-30 cm ckonieHTpupoBano 90-92 % ot Bcelt moa3eMHON (pUTOMACCHI,
npeobaanarT Gpakuuun Menkux kopHer (40-50 %) u Hu3K0e coaepkaHue Qpakiuii cpenHux kopHen (15-
17.5 %). Coneprkanue noABMKHBIX popm TM omnpenensiyii B MUKPO30HaX IPUKOPHEBOTO CJI0sI TEXHOI'CHHOM
MOYBBI, B3SATOH W3 pu3oc(ephbl, MOYBEHHO-KOPHEBOW MOBEPXHOCTH, a TaKKe W3 TOYBBI B IieioM. Ha
€CTECTBEHHOM TNACTOWINE B YCIOBUSX MHKPOIOJIEBOTO OMNBITA HA 3arpsS3HCHHOW aJUTIOBHAILHO-IYTOBOH
MOYBE W3y4YeHa JMHaMUKa conepkanus noaBmwkHbeIX Gopm Cd, Ni, Pb, Mo, Co B mpukopHeBoi 30HE
JIAITYATKOBO-MENIKO3JIaKOBOT0 COOOIIECTRA. YUeTHAs EIAHKA COCTABIUIA 1M’ TOMUHAHTAME OBLIN KUTHSIK
rpebenuateiii (Agropyron), ocoka TBepaoBatas (Carex diriuscuba), mamyarka OeccrebenbHas (Potentilla
acaulis) ¢ mpoekTuBHBIM TOKpbITHEM 40-50 %. [IOBTOPHOCTH OIBITA YETHIPEXKpaTHas. AJLTIOBHAILHO-
JIyroBas I0YBa MMEET CTa0OIIEIOUYHYI0 PEaKIMIo cpenbl 7.2, coiepikanue rymyca 2.26, ¢ riIyOMHOR pe3ko
ymenbmaercs a0 0.24-0.13 %, oGoramenHocTh rymyca a3zorom Hu3kas — 0.12 %. Cymma OOMEHHBIX
KaTHOHOB 10 mpodmtto Bapeupyer ot 10.5 mo 16.4 mr-axe/100 r moussl. [logsmxueie P,Os 1 0OMeHHOTO
KO (mo Maunruny) 21.2 u 95.8 wmr/kr mouBbl. CojepkaHue (MI/KT TIOYBBI) BajoOBOTO KaJMHS B
AJUTIOBHATIFHON JTyTOBOM TIOYBE OIBITHOT'O y4dacTKa cocTaBisuia 5.5-6.8, uro mpepsimaer 11-13 OJK mo
3TOMY MeTasuty, Hukens 27.8-34.4, ceunia 34.7-38.9, monubneHa 21.4-33.7, kobanbra 18.6-21.5. luHaMuka
HAKOIJICHUST TOABMXHOM (opmbl TM u3ydeHa B NPUKOPHEBOM CJIOE JKHTHSKA TPeOCHYATOTO, OCOKH
TBepJOBaTOM M yam4yatku OeccrebenbHol. CopepikaHue MOABMKHON (opMmbl coenuHennié TM B mouBe
MPUKOPHEBOH 30HBI MACTOMIITHOTO 1IEHO3a BapbUPOBAIIO 2.5-2.8 MI/KT Mo4BsI, 4To Ob1T0 B 1.3-1.4 pa3a Bble
OTHOCHUTEJIBHO TOYBBI B I1eJIOM. KOHIIEHTpaIMy MOABMKHBIX COCTUHEHHMH (MI/KT 1MO4BbI) HUKeNs 6.7-10.3,

201



cBuHma 7.9-8.2, monubOneHa 5.4-6.8, xobambTa 3.9-4.6 B MHKpPO30HAX MPUKOPHEBOTO CIIOS MAaCTOWIIHBIX
KynsTyp ObUtH BbIIE B 1.2-1.7 pa3a mo cpaBHeHHio ¢ nmouBoi B nenom. Coxepxkanue TM B macTOMIIHOM
TpaBocTo€ coCcTaBisuo 3.7-16 % OT KOHIEHTpalMKd B KOPHSAX, YTO MOJATBEP)KIAeT NEHCTBHE 3alIUTHBIX
0apbepHBIX MEXaHU3MOB B TEXHOT'CHHBIX JIaH A TaX.

Conep:kanue moaBMKHBIX (MI/KT mouBkl): La — 6.8-7.4, Ce — 8.8-9.7, Nd — 2.7-3.4. MakcumainsHOe
cojiepkaHue MOABIKHBIX (opm P33 3adukcupoBaHO B MHKpPO30HAX pa3HOTPaBbs B (a3e IBETECHHS.
BasnoBoe comepkaHue JIEMEHTOB MEHSIOCh HE3HAYUTENIbHO B Tpeaenax (Mr/kr moussl): La — 38.7-39.2, Ce
—46.4-46.7, Nd — 18.5-18.9 u ne npepsimano OJIK. M3yuena kuHeruka noriomienus Cd, Pb, Mo, Ni, Co
TEXHOT€HHO-3aIPS3HEHHBIMA CEPOM JIECHOM M aJUIIOBUAIBHOM JYroBOM ITOo4BaMu. bbUI HMCHONB30BaH
MAXOTHBIH TOPU3OHT, IS UCCIIEIOBAHUS COPOIIMOHHOM criocoOHOCTH NouBbl B Ca — (hopMy HE PUBOIUIH, B
KadyecTBe cOpOaTOB MPUMEHSIIM HUTPATHI yKa3aHHBIX MeTauioB. CopOIMOHHAsT CIIOCOOHOCTH CEpOi JIECHOH
nmoyBsl  Bo3pactaeT B psagy Mo—Cd—Pb—Co—Ni, ammoBuadbHOW  IyroBod B psdy
Pb—Cd—Co—Ni—Mo. CopOruonnas crnocoOHOCTh MOYB IO oTHomeHHio k TM cocramser 3.3-5.9
MMOJIB/KT TIOYBBI, MaKCUMallbHas COpPOLIMOHHAS EMKOCTh 3a(pMKCHpPOBaHA ISl AJLTIOBHAJIBHOW JIyTOBOH
mouBbl. KOHCTaHTBI cOpOIMKM MMEIOT 3HadeHus oT 1.89 no 3.75 n/Monb M XapaKTEpPU3YIOT JAOCTATOYHO
MPOYHYIO CBsI3b HcchenyeMbix TM ¢ TeXHOreHHO-3arpsi3HeHHbIMH mouyBamu. OrmpesieneHa BHIOBAs
TOJIGPAHTHOCTh ¥ dPPEKTUBHOCTh OAPHEPHBIX MEXaHM3MOB pacTeHUil K BbICOKMM KoHieHTpanusm Cd, Pb, Mo
NP TIPOM3PACTAHWUH HA Pa3HBIX MO CTEMEHH 3arp3HEHHS U TUIOI0PO/IHS IT0YBaX.

Tabmuna 1.
CozeprkaHue BaJIOBOT'O KOJIMYECTBA U MOABMKHBIX (POpM JTaHTaHA U IEpHs B [TOYBE IPUKOPHEBOH 30HBI
OCOKH CTOIOBUJIHOH B IIEPHOJ BEereTauuu
®dopma coenHeHmi Jlantan Lepuit
Pusocdepa ITouBeHHO- ITouBa B LieI0M Pusocdepa ITouBeHHO- ITouBa B LeI0M
KOpHeBast KOpHeBast
IIOBEPXHOCTh [IOBEPXHOCTh
Bexonbt
BasioBoe copepxaHue 39.3+0.24 39.5+0.22 39.0+0.23 474 +0.37 47.8+0.34 47.2+0.33
Kucnoropacrsop. 4.5+0.13 4.7+0.12 42+0.12 54+0.13 55+0.13 52+0.12
dhopma
HoHoobMeHHast 2.8+0.11 3.1+0.11 2.6+0.11 3.5+£0.12 3.8+0.11 3.3+0.11
dopma
Bouopactsop. ¢popma 0.7 +£0.02 0.8 +£0.02 0.5+0.02 1.4+0.03 1.5+0.03 1.3+0.03
KyueHue
BasioBoe copepkanue 39.5+0.25 39.7+0.24 39.1+£0.22 47.5+0.34 47.6 +£0.31 47.1+0.33
Kucnoropacrsop. 4.7+0.13 4.8+0.13 44+0.12 5.6+0.13 58+0.13 5.3+0.13
dopma
HoHoobMeHHast 3.2+0.09 3.4+0.08 3.0+0.08 3.7+0.08 3.9+0.09 3.5+0.09
dopma
Bouopactsop. ¢popma 0.8 +0.02 0.9 +0.02 0.06 +0.02 1.5+0.03 1.6 £0.03 1.3+0.03
I{BeTeHune
BasioBoe copepxaHue 39.5+0.24 39.6 +£0.23 39.2+0.22 47.6 +0.32 47.6 +0.33 47.2+0.32
Kucnoropacrsopumast 4.8+0.12 49+0.12 4.5+0.13 58+0.13 6.0+0.14 54+0.14
dhopma
HoHoobMeHHast 3.4+0.09 3.6 +0.09 3.2+0.09 3.9+0.09 4.1+£0.09 3.7+0.09
dopma
Boxopacreopumast 0.9 +0.02 1.1+£0.02 0.07 +£0.02 1.8 +0.02 1.9+0.02 1.4+0.02
dopma

WzyueHne nTMHAMUKH COACPKAaHUS MOJBMKHBIX (POpM JIaHTaHA W IepUs B TIOYBE MPUKOPHEBOH 30HBI
OCOKH CTOTIOBHHOW M TTOJIBIHK XOJIOJJHON Ha €CTECTBEHHOM AaCTOMIIE 30HBI THIIeprene3a r. 3akaMeHCKa B
nepuoa Bereranuu (tadm. 1,2).

HCCHCHOB&HI/IH MMPOBOAMIIMCE B IIOJIEBBIX YCIOBUAX C pasMEpoOM JICIAHKU 2 M2 Ha €CTECTBCHHOM
nactouie (foro-BocToyHast 4acTh I. 3akameHcka B 400 M OT OTBaJIOB - XBOCTOB 00OTaTUTEINBHOW (HaOpHKH
JBMK). IloBropHOCTH OmBITa YeThlpexkpaTHas. Ha ONMBITHOM yd4acTke OCOKOPa3HOTPaBHOTO MacTOMIIA
pacTUTENbHBI  TOKPOB  pa3pekeHHbI  (mpoekTuBHOe mokpeiTe  40-60%), BumoBOH  cocraB
HEMHOTOYHCIICHHBIH, 110 BO3PACTHOW CTPYKTYPE 3TO MHOT'OJIETHHKH C MPeo0IaJjaHueM OCOKH CTOIIOBHTHOM
(Carex pediformis), nmoneiau xonmoaHon (Artemisia frigida), nmamuatku OeccreOenbHoil (Potentilla acanlis).
[loyBa Ha ONBITHOM Yy4YacTKe - JIETKOCYIJIMHUCTas cepas JiecHas HEOMOJ30JIEHHasi CO CIICAYIOIIUMHU
HCXOAHbIMH Xapaktepuctukamu (cimoir 0-20 cm): pH-7.1, comepxanue rymyca - 2.2%, BaJlOBOro a3ora -
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0.12%, nomBuxHbIX (M0 Mauuruny) dopm P,Os u KO 2.27 u 14.65 mr/100r mouBbl COOTBETCTBEHHO,
€MKOCTh KaTHOHHOTO oOMeHa 23 mr-3kB/100r mouBkl. BanoBoe KoiaruecTBO JIaHTaHA U 1epust (MI/KT TIOYBHI)
coctaisuio La - 39, Ce — 47. ConeprkaHne MOJBMKHBIX (HOPM METAIUIOB COCTaBIIsUIO (MI/Kr mousbl): La -7.2,
Ce-8.1.

Tabnuma 2.
CozeprxaHne BaJOBOrO KOJIMYECTBA H MOABMKHBIX POPM JIAHTAHA U LIEPHS B IOYBE IPUKOPHEBO 30HBI
TIOJIBIHM XOJIOZHOW B IEPUOJL BEreTaluu

®dopma coenHeHmi Jlantan Lepuit
Pusocdepa ITouBeHHo- ITouBa | Pusocdepa ITouBeHHo- ITousa
KOpHeBast B KOpHeBast B
IIOBEPXHOCTh | LIETIOM IIOBEPXHOCTh | LIETIOM
Bcexozbt
Banooe cogepxxanue | 39.1+0.24 39.3+0.22 39.0+ | 4724032 47.5+0.34 471+
0.22 0.31
Kucnoropacrsop. 44+0.12 4.6+0.12 4.1+ 52+0.13 54+0.13 51+
dopma 0.12 0.11
HonooOMeHHas 2.7+0.11 29+0.11 26+ 3.4+0.12 3.6+0.11 33
dopma 0.11 +0.11
Bopopactsop. popma 0.6 +0.02 0.7+0.02 0.5+ 1.3+0.03 1.4+0.03 13+
0.02 0.03
KyueHue
BanoBoe cogepxxanne | 39.2+0.23 39.6+0.24 39.1+ | 474+0.34 47.5+0.31 47.0 +
0.22 0.32
Kucnoropacrsop. 4.5+0.13 4.6+0.12 43+ 54+0.13 5.6+0.12 52+
tdopma 0.12 0.13
HonooOMeHHas 2.9+0.09 3.2+0.08 2.8+ 3.5+0.08 3.7+0.09 34+
dhopma 0.08 0.09
Bopopactsop. popma 0.7+0.02 0.8+0.02 0.6 + 1.4+0.03 1.5+0.03 13+
0.02 0.03
I{BeTeHnune
Banooe cogepxxanne | 39.4+0.23 39.5+0.23 392+ | 475+£0.32 47.6+0.33 47.1+
0.22 0.32
Kucnoropacrsopumas 4.6+0.12 48+0.12 44+ 5.6+0.13 5.8+0.13 53+
¢dopma 0.13 0.14
HonooOMeHHas 3.2+0.09 3.4+0.09 3.0+ 3.7+0.09 4.1+0.09 3.6+
dhopma 0.09 0.09
BonopactBopumast 0.8 +0.02 0.9 +0.02 0.6 + 1.6 £0.02 1.7+0.02
tdopma 0.02

BanoBoe comep)kanue J1aHTaHa W IepUsl HE3HAUUTENBHO W3MEHSJIOCh B TEUEHHE BEreTallOHHOTO
rneproaa M ObUIO NPAKTHYECKH OJUHAKOBO C COJCpPYKAHMEM 3JIEMEHTOB B «oOIiel» mouBe (Tabi.l,2).
BeposarHo, 3a KOpoTKuil Teproj; BpeMeH! KOPHHM pacTeHHil He OKa3aliH 3HAYUTEIHHOIO BIHMSHMS Ha olliee
KOJIMYECTBO JIaHTaHA W Iepus B IMOYBe. AKKyMyJsius BajoBoro uepusi 47.1-47.8 mr/kr B 1.2 pasza
MPEBhIIIaia YPOBEHb HAKOIIJICHHS BaJIOBOTO KojuuecTBa jJantaHa (39.0-39.7 Mr/Kkr moushl).

B 30He KOHTaKTa KOPHEBOW CHUCTEMBI OCOKM CTOMOBUAHOW W TOJIBIHU XOJIOJHOW C MOYBOM OTMEUYEHO
BO3pAcTaHWE BCEX MOJBIKHBIX ()OPM DJIEMEHTOB, MPUYEM MAaKCHUMYM XapaKTepeH IS BOJIOPACTBOPUMOMN
¢dopmet (1.2-1.6 paza).

Conep:kaHue KHCIOTOPAaCTBOPUMOM, OOMEHHON M BOJIOPACTBOPHMOH (popM coenuHEHWH NaHTaHa U
LIepYs B TIOYBE MPUKOPHEBON 30HBI OCOKH CTOIOBHIHOM ObLIO BhINIE B 1.2-1.7 pa3a, ueM B OOBIYHO MOYBE.
B npukopHEBOM clioe TOUBEI HaOI0AaeTCs HAKOIUICHUE KACIOTOPaCcTBOPUMON (DOPMBI COSTMHEHUH JIaHTaHa
W 1epus, KOHIIGHTpalusi 1epus Oblla BBIIIE KOHIIGHTpaluu JaHTaHa. KwucnoropactBopumas dopma
COCIMHEHUN JaHTaHa U IIepHsl BKIIOYAeT MOHBI, CBS3aHHBIE C OKCHJIAMHU KeJe3a, alIOMUHHS, MapraHia,
[JIMHUCTBIMH MHHEpalaM{, TYMYCOBBIMH COeOUHEHMsIMH [5,6], comepkaHuWe KOTOpOH B TOYBEHHBIX
obpasnax puzocheps! u B [IKII pacrennii mpeBpiiana ux cojepkaHue B 00bIYHOM mouse B 1.1-1.2 pasza.

KonmenTparysi HoHoOOMeHHOH ()OpMBI COSNUHEHUH JIaHTaHA WM IEpHsl, U3BJICKAEMBIX DKCTPaKIHEH
ABbB, B mouBe MHKpO30H yBenmumiach B 1.1 pa3a oTHOCHTENHHO MOYBHI B menoM. [lomsukHas Qopma
HCCIIElyeMBIX DJIEMEHTOB BKIIIOYAECT HMOHBI, TEpelICANe B BBITSDKKY OydepHOro pacTBopa, a Takke
HEKOTOPOT0 KOJHMYECTBA JIaHTAaHA W LIepUsi, paHee MPOYHO CBA3aHHBIX C MOYBOW M MepemeNux B Oonee
MOJBMKHOE COCTOSIHUE TIOJ] BJIMSHHUEM IIOYBEHHO-KOPHEBOTO B3aMMOJCHCTBUS, U CHEIU(PHUECKH
copbupoBannbie. ConeprkaHne TOABMKHBIX (HOPM IIepHsl B TIEPHOJIBI BCXOJOB, KyIIIEHUSI U I[BETEHHS OBLIIO B
MIPUKOPHEBOM CJIO€ ITOYBHI BBIIIE, YeM JaHTaHa.
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KonmenTpariust BomopacTBOpUMOi (OPMBI COSTMHEHUH JTaHTaHA U IIEPUS B ITOYBE MPUKOPHEBOW 30HBI
pacrenuit Beipocia B 1.1-1.6 pasa mo CpaBHEHHIO C €€ CoIepKaHHEM B OOBIYHOW IOYBE. Y POBEHB
HAKOIJICHUSI BOJIOPACTBOPUMOI (DOPMBI B IMPUKOPHEBOM CJIO€ TOJBIHU XOJIOTHOW BBINIE MO CPABHEHHUIO C
YPOBHEM HAKOIUJICHHWST B TI0YBE MHKPO30H TIPUKOPHEBOIO CJIOS OCOKM CTONMOBUIHOW. Takas ke
3aKOHOMEPHOCTh B YPOBHSIX HAKOIUICHHUS JIAHTAHA W IIEPUsS XapaKTepHa TaKXkKe JUIS KUCIOTOPACTBOPUMOHN U
HOHOOOMEHHOM (opM.

Haxkorienue mOABMKHBIX (OPM  COCIMHEHHHA HCCIEAYEMBIX JJIEMEHTOB B TMOYBE MHKPO30H
MPUKOPHEBOT'O CIIOSI IOYB OOYCIIOBIICHO B 3HAYMTEILHON CTENICHH BBIICISIEMBIMU KOPHSIMH B OKPYKAIOIILYTO
Cpely OpraHMYeCKUMH COCAMHEHHSMHU: aMHUHOKHCIOTHI, apOMaTHYECKHEe M adu(aTH4YeCKHe KHCIIOTHI,
YIIIEBO/IBI, CTHPOJIBI, SH3UMBI, KJIETOYHEIE BelecTBa. KopHEBbIEe BBIICIIEHHS CO3/1al0T B IPUKOPHEBON MOYBE
YCTIOBUS, TpPU KOTOPBIX paspyllaercss CTPYKTypa MHUHEPAlioB, HU3MEHSETCS COCTaB PacTBOPHMBIX
COE/IMHEHUH, YBEIUYMBACTCS EMKOCTh KATHOHHOTO OOMEHa, YTO CIOCOOCTBYET MEPEXOoy YacTH BajOBOTO
KOITMYecTBa B MoJBIKHBIE (opMbl [2,3]. HeoOXoaumMo OTMETUTh BKJIAJ B YBEIHMUEHHE MOJIBMKHBIX (opMm
AJIEMEHTOB COCYIIEH CHIIbI KOPHS, BBI3BIBAIOIICH MACCOBBIH MOTOK BEIIECTBA K KOPHEBOW MOBEPXHOCTH M
CIIOCOOCTBYIOIIEH HAKOIMJICHUIO BOJIOPACTBOPHUMBIX COCAMHEHHH SJIEMEHTOB B IOYBE IPUKOPHEBOH 30HBI
[5,6]. OnpeneneHHbIil BKIaJ B HAKOIJICHUE IOABHXHBIX (OpM JIaHTaHa W IepUs B TMOYBE MHUKPO30OH
KOpHEBOH CHUCTEMBl pACTEHH BHOCSAT TPUKOPHEBBIE MHKPOOPTaHHM3MBI, KOJIMYECTBO KOTOPBIX Ha
MOBEPXHOCTH KOPHS B COTHU pa3 OoJIbIlle, YeM B TIOUBE B 1I€I0M [2].

KonmuvecTBo Becex MOABMXKHBIX (OPM JIaHTaHA U IEpUSl B TIOYBE NMPUKOPHEBOW 30HBI M3MEHSUIOCH B
3aBHCHMOCTU OT (ha3bl Pa3BUTHS OCOKU CTOMOBHUIHON M IMOJBIHHM XOJOTHOH. MaKCHMalibHOE COJEp:KaHue
MOJBMKHBIX (DOPM DIIEMEHTOB B IMOYBE MHUKPO3OH HaOmromaercss B IMepHoj [BeTeHHs. KoHIeHTparus
KHCJIOTOPACTBOPUMBIX COSJIMHEHUH JIaHTaHa B TIEPHOJI IIBETEHHUS OCOKH CTOMOBUIIHOM TOBBIIIANAch Ha 4.3 -
4.5%, ONBIHA XONOAHOM - 4.4 - 6.7 % 10 cpaBHEHHIO C HAa4aNbHOH (a30il pa3BUTHUS - BCXOMBI, LIEpHs - HA
7.3 - 7.6% mns ocoku cromoBugHOU, 7.4 - 9.1% - mus monsiHu XonomHoi. ComepikaHue COSIUHCHHIMA
JlaHTaHa, u3BJIeKaeMbix ABDB, B mouBe MHKpO30H B mepuoja IBeTeHUs Bo3pacTtano Ha 17.2 — 18.5% - mus
ocoku cronoBuaHou, 16.1 - 21.4% - nns moneiHu xonoxHou. CojepikaHne MOHOOOMEHHBIX COCIWHEHHH
[epusl B MOYBE MUKPO30H BO3PACTajo COOTBETCTBEHHO: Ocoka cromoBuaHas — Ha 8.8 -13.9 %, mombiHb
xonoanast - Ha 7.9 — 11.4%.

KonmuvecTBOo BOAOpAaCTBOPUMBIX COCAMHEHHH JIAHTaHA B IOYBE IMPHUKOPHEBOH 30HBI B IEPUOJ
IIBETCHUSI OCOKH CTOTIOBHIHOM Bo3pacTano Ha 22.6 - 25.3%, nepus — 21.4 — 28.6 %, mOIBIHN XOJIOAHON — Ha
22.2 - 27.5% (manTan) u 26.7 - 28.6 % (uepuii). BenencTBrue HaMM4UMs B COCTaBe KOPHEBBIX BBIICICHHIA
OOJBIIOT0 KOJNIMYECTBA OPTaHUYECKHX KHCIOT B ATOT MEPUOJ] Pa3BUTHS PACTEHWH OCOKH CTOIMOBHIHON M
MOJIBIHU XOJIOMHOW HaOIIo/Iaioch MHTEHCHBHOE HAKOIJICHWE BOJOPACTBOPUMBIX (DOpM JlaHTaHA M Liepus,
MOCKOJIbKY OpTraHMYEcKHE KHCIOTHI CIIOCOOHBI 00pa30BBIBATh PACTBOPUMBIC KOMIUIEKCHI C MOHAMHU DTHX
3JIeMEHTOB [5,6].

Pa6ota Beimonuena npu gpunancoBoit mopaepxkke PODU (rpant 12-05-00020).
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MMAJIEOTEOI'PA®USA IUTOI'EHE3A OCAIOYHBIX TOJII]
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PALEOGEOGRAPHY OF SEDIMENTARY STRATALITHOGENESIS
OF DRAINAGE BASIN OF THE IKH-TULBERIIN-GOL RIVER (BULGAN AYMAG, MONGOLIA)
©Kolomiets V.L.
Geological Institute SB RAS, Ulan-Ude, Russia

Abstract: Lithological analysis at the Tolbor-4 site in Mongolia suggests that the entire sedimentary sequence belongs
to the terminal Upper Pleistocene. The lowermost portion of the profile is attributed to the late Ermakovo period, the
middle portion to the Karga period, and the upper portion, Layers 2 and 3, to the Sartan period. Palynological analysis
of samples from the Tolbor-4 profile suggests a gradual and continuous desiccation of the local climate, a regime that
was beneficial for human habitation, without any catastrophic changes throughout the period of human occupation of
the site.

Key words: Ikh-Tulberiin-Gol River, Tolbor-4 site, Tolbor-15 site, Late Pleistocene, lithological analysis,
palynological analysis

Ucropust ¢opmupoBaHUS W Pa3BUTHS HEOIUICHCTOLIEHOBBIX JaHMIAPTOB KaK Cpeabl OOWUTAHHS
MEepBOOBITHOTO YENOBEKA SIBJISICTCS OJHON M3 HamOoJiee aKTyallbHBIX TEM COBPEMEHHBIX HCCIIeNOBaHUN
kBapTepa. OcoOCHHO BOCTPEOOBAaHHBIM B 3TOM KOHTEKCTE BBICTYIAET W3YYEHHE JUHAMHKH OKPYKAroIeH
Cpe/bl IPY MCCIEAOBAHUH TAJICONIMTHUECKUX KYJIbTyp MOHTONIMH, TaK KaK B CBSI3U CO CIEHU(DUICCKIMH
MPHUPOAHBIMU YCIOBUSIMH 3TOH CTPaHbI OOJBIIMHCTBO MAaJCOMTUTHYECKAX OOBEKTOB, OOHAPY)KEHHBIX Ha ee
TEPPUTOPHH, UMEIOT MOBEPXHOCTHOE 3aJIeraHKue KyIbTypHOTo ciiost [1]. B pesynbraTe paboT, mpoBeIeHHBIX
B paMKax MHOI'OJIETHErO IMPOEKTa COBMECTHOH POCCUICKO-MOHIOIBCKO-AMEPUKAHCKON apXeOorI0ru4ecKou
SKCTCIMIIAEH 10 U3YUCHUIO0 KAMEHHOTO Beka MOHTOIHH, ObIITH U3y4eHbI MHOTOCIIOHHBIE MATCOTHTHICCKUE
crostake Tonbop-4 u Tonbop-15 B bacceitne p. Ux-Tyn6apwuiin-I"on, npaBoro nputoka p. Cenenru [2; 3].

Pation u3sbickanuii oTHOCHTCSA K OpXxoH-CelIeHrMHCKON CpeIHErOpHON 00JIacTH, BXOIAIICH B COCTaB
XaHrai-X»HT3UCKOI T'OpPHOM CTpaHbl M 3aHMMAIOIIEH €€ LEHTPAIBHYIO, JNEIPECCHOHHYI0 YaCThb MEXKIY
KPYITHBIMH ~ CBOJIOBO-TJIBIOOBBIMU  MOMHATHAMH XaHras ¥u X5HT3s. OCHOBHBIMH OporpaduyecKuMu
JJIEMEHTaMH PETHOHA SIBJISIFOTCS TOJIOKUTENbHBIE (CpeqHeBbICOTHBIE XpeOThl — oT 1400 mo 2000 M) u
OTpHUIATEIbHbIC (MEKIOPHBIC BIAJAWHBI M JIOTHHBI KPYMHBIX pek — oT 900 mo 1100 m) mopdoctpykTypsl. B
o0leM TIaHe pa3BUTHE peibeda MpenonpeacieHo 30HaMU TPOTSHKEHHBIX TITYOWHHBIX TEKTOHUYECKHX
pa3’IoMOB JUIMTENFHOTO CYIIECTBOBAHHSA, YTO W TMOBIHUSJIIO Ha TMPEHMYIIECTBEHHO CEBEPO-BOCTOYHYIO
OPHEHTHPOBKY TJIaBHBIX XpeOTOB M pa3leNsIOMNX UX BIaJUH. Tak Kak 3Ta TEPPUTOpPUS SIBISICTCS HamOoiee
yYBIaXHEHHON, TO B OpxoH-CeNeHrHHCKOM CpeIHErophe pa3BUTa T'ycTas 3pO3MOHHO-pEYHAasi CeThb, KOTOpas
HEenuKoM TpuHauiekut Oacceiiny p. Cenenru. [lonokutensHeIME MOPGOCTPYKTYpaMH  SIBISIOTCS /1B
BOJIOPA3JIENBHBIX CEBEPO-3alaHBIX OOKOBBIX OTpora Xxpedra bypanrmitH-Hypyy, obpamisiiommx monuHy p.
Nx-Tyn6spuiin-I o

Pazpe3 Tonbop-4 HaxoauTcst Ha MOArOPHOM Tl (e, MPUMBIKAIONIEM K KPYTOMY, JIEBOMY KOPEHHOMY
ckioHy noiuHbl p. Mx-Tyn6apuiin-I'on. MoimHocTs mnpoiieHHoN BbipaboTku cocrapiser 4,3 M. Ilo
(pakIMOHHOMY COCTaBYy, COYETAaHHIO CTAaTHCTHYECKUX M JMHAMUYECKMX [OKaszaTellell mpolecca
OCaJIKOHAKOIUIGHHA TONIA TMojpasfensercs Ha 14 pa3sHOBO3PAaCTHBIX CJOEB, 12 M3 KOTOPBIX
OXapaKTepU30BaHbI TPaHyJIOMETPUIECKH [4].

JeranbHO M3y4YEHHOW €ro TOJIIE CBOMCTBEHEH B 11€JI0OM CKJIIOHOBBIA T'€HE3UC OCAJKOB. BeHuarommit
paspe3 IOYBEHHO-PACTUTENBHBIA CJIOH MOIMHOCTEIO 0,2 M HMMEET TOJNOIEHOBBI Bo3pacT. Bepxaue
TOPU30HTBI JICCCOBHAHOTO 00uMKa — ciou 2-5 (uHTepBan 0,2-1,45 M), CIOKEHHBIC OEIECOBATHIMH,
OECTEKCTYpHBIMH  JIPECBSIHUCTO-TIECYAHBIMU ~ alICBPUTAMH C XaOTHYHBIM HAIllOJHEHUEM OOJIOMKaMH
MIEOHUCTON Pa3MEPHOCTH, MOTJIM HAKAIIJIMBATHCS B YCIOBUSAX XOJNOJHOTO apHIHOTrO KIMMaTa CapTaHCKOMH
3MOXH, B MEPHOA KOTOPOTO OHU MpEeTepIieiy BO3JEHCTBUE JiecCCOBOro THMa BhiBeTpuBaHugA [5]. Ilepenoc
MaTepuaia OCYIIECTBIISUICA KOJUTIOBUAIBHBIM, JENIOBHAIIBHBIM M, BO3SMO)XHO, BETPOBBIM ITyTSIMH. TEKTOHO-
KIIUMAaTHYeCKash COCTAaBIISAIONIAasl Tpollecca aKKyMYJSAIMM UCHBIThIBaJa TPU O3TOM YCHJIEHHE BEKTOpa
JecTaOMIIBHOCTH C MEPUOJMYHBIM OcTablIeHreM, YTO HAIUIO OTPasKEHHE B TIOCTEIIEHHOM POCTE C TITyOHHOU
paspesa 3pO3MOHHO-/IEHYIallMOHHBIX ABJICHUN U YKPYITHEHUH CPEIHEB3BEIIEHHOI0 pa3Mepa 4acTHIl OCaIKa.
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OTHOCHTENBHBI MaKCUMYM OBLT JIOCTUTHYT MPH 0Opa3oBaHUM Ciost 6 (Cephli, MIOTHBIN MEOHUCTO-
JPECBSHBIN MEIKO3EpHUCTHIN aieBponecok Ha mHTepBaie 1,45-1,8 M), Ha HaII B3I PEMEPHOTO CIOs, OT
KOTOpOTO MOXHO HAaONI0JaTh HEKYI0 MHMKIUYHOCTh MPOTEKAaHUS TMPOIECCOB DHAO- U DK30TeHe3a MpH
00pa3oBaHUU CJI0EB 6-8 (Cephli, IUIOTHBIM IIEOHUCTO-PECBAHBIN MEIIKO3EPHHUCTHIN aleBponecok, 1,45-2,35
M) 1 10-12 (cepoBaTo-KOpUYHEBATHIM W KOPHYHEBBIH MEOHUCTO-APECBIHBIH MEIIKO3EPHUCTBIH aJeBPOIECOK,
2,6-3,65 M): MUHUMYM, 3aTeM POCT M CHOBa HEOOJbINOHN craa. Haubosee ske sipkoe MposBICHHE AaHHBIX
MPOIIECCOB OBUIO JOCTHTHYTO TPU (OPMUPOBaHHUU clios 9 (IIeOHUCTO-PEecBsSHO-TIeCYaHass CMECh TEMHO-
KOpUYHEBOI0 1BeTa, 2,35-2,6 M), IjIs1 KOTOPOro XapakTepHa camas Ooblias pa3MepHOCTh YaCTHII B pa3pe3e
M, KaK CJIEACTBUE, YUaCTHE B KYMYJISIIIUA CBOOOJHO TEKy4eH BOJBI, YTO MOXHO CBSI3aTh C ONTHMYMOM
KapTUHCKOH (a3bl MO3IHEro HEeoMIeHCTOICHA, XapaKTepU3YIOMIEHCs B IIETIOM KIIMMAaTHYECKUM TTOTEIUICHUEM
W yBEIMYCHHEM OOBOJHEHHOCTH JNaHHOW Tepputopuu. Croi 13 (IpecBSHHUCTHIN MECYaHbIH aneBpuT, 3,65-
4,0 M), 3ajJeralmuii B OCHOBAHUHM TOJIIIM, 10 BCEH OOIIMHOCTH IOKa3aTesel, KpoMe O00JIECCOBAHHOCTH,
MOXHO COOTHECTH ¢ BepxamMu paspe3a. OH oOpazoBaics, MO BCed BHIUMOCTH, JuOO B (¢uHaIe
€pMaKOBCKOT0, JTH00 B Hayalle KAPTUHCKOTO BPEMEHH.

Hzmenenust B o0iieM coctaBe MBUIBIBI M CIOP M BapUallid OTHOCUTEIBHOTO OOWIIMS OTACIBHBIX
MBIIBIIEBBIX TAKCOHOB TIO3BOIIMIIM BEIICTUTH B padpe3e Tonbop-4 dyeTsipe MbUTbIEeBHIX 30HHI [1]. B ciopoBo-
MBUIBIIEBOM cIieKTpe 30HBI Tbr4 (mHTepBanm 3,25-3,3 M) TOCHOACTBYET MbUIbIA TPYMIBI TPABSIHUCTHIX
pacTeHHid, cpeH KOTOPBIX JOMHHUPYIOT KCEpO(HTHI — IONBIHH, MapeBble, 3denpa, MPHUCYTCTBYIOT H
ME30KCEepOPUTHI — CIIOKHOIBETHBIC, 31AKH, OCOKOBEIC. B TpyIine ApeBeCHBIX PacTeHUH €CcTh MbLUIbIA COCHBI
OOBIKHOBEHHOH, COCHBI KEIIPOBOH, TMCTBEHHHUIIBI, €. CpaBHEHHE COCTaBa CIEKTPa 3TOH 30HBI C COCTABOM
PELIEHTHBIX CIIEKTPOB MOBEPXHOCTHBIX MPO0 M3 pa3HOTCHETHUYECKUX OTJIOKeHHU B OacceiiHe p. CeneHrn
MpearnoygaraeT MpPEerMYIIECTBEHHOE  pPAaclpoCTpaHEHHE Ha  TEPPUTOPHUH  MCCIEIyeMoro  paifoHa
PACTUTETBHOCTH CYXHX, IMOJIBIHHO-MApEBBIX ¢ deapoil crerneil 1 BO3MOKHBIM y4acTHEM JIHIIb B JOJUHAX
BOJIOTOKOB PEIKOCTOMHBIX JMCTBEHHUYHUKOB [6; 7]. Enp Moria cymiectBoBaTh B BUAE PENKOIl PUMECH K
JIUCTBEHHHUIIE B TOJMHAX. XapaKTep U3MEHEHUS IIKaJbl MHAEKCOB YBIAKHEHUS M TEMIEpaTyphl yKa3bIBaeT
Ha KJIMMATHYeCKHUE YCIOBHsS ¢ Oollee HU3KHM, YEM COBPEMEHHBIA, YPOBHEM TeIlla W ONM3KUM K
CErOIHALIHUM JTHSAM, TOHM>KEHHBIM YPOBHEM BIAKHOCTH.

[TeibrieBas 30Ha Tbr3 o0benUHSET BOCEMb ITBIIBIEBBIX CIIEKTPOB B HHTepBaje 1,25-2,4 m [1]. B obmem
coctaBe OoJjblero yucia (B IIECTH W3 BOCAMH) CIIEKTPOB TOCIOJCTBYET MbLIbLIA TPABSHUCTHIX PACTCHHH.
[Tpudem, ecnmu B crieKTpax M3 HUXKHEH M BEpXHEW YacTH 30HBI MPeoOalaloT TpaBbl U3 ceMelCTB Asteraceae,
Poaceae, To B ciekTpax u3 cpemHel ee 4acTH TOMUHHUPYET pol Artemisia. VICKIIOUeHHE COCTABIAIOT CIEKTPHI
¢ riryounsr 2,0-2,05 M u 2,4-2,45 m.

B niepBom u3 Hux (rimyouna 2,0-2,05 M) rocroIcTBYIOT CIIOPbI KPOBSIHO-KPACHOTO IuiayHKa Selaginella
sanquinolenta (L.) Spring. ¥ mbUIbIA JIMCTBEHHUIIBL. Bo BTopoM, Ha riyouHe 2,4-2,45 ¢M, OCHOBHOM SBJISICTCS
MbLIbIA IPEBECHBIX PACTEHUI — JIMCTBEHHUIIBI, COCHBI OOBIKHOBEHHOM, COCHBI CHOMPCKOM, B MEHBIIICH Mepe —
Oepe3pl. COOTBETCTBEHHO, MTOCIIEA0BATEILHOCT, U3MEHEHUI COCTABA PACTUTENBHBIX aCCOIMAIMN U JUHAMUKA
KIIMMaTa paifoHa B Mepro1 (OpMUPOBaHHSI CIIEKTPOB 30HBI Tbr3 mpencraBisercs cueayoIuM 00pa3oM.

B nepuon akkyMmyJIsiuy OTIOKEeHUH ciios 2,4-2,45 M B palioHe Ipeoliiaaalia jJecHas pacTUTEIbHOCTD,
B COCTaBE KOTOpPOIl TOMHHHUPOBAIM JMCTBEHHUYHBIE Jieca C y4acTHeM Kezpa, COCHBI M Oepesbl. [Ipuuewm,
OTHOCHUTEIBHO HU3KOE OOWIIME TBUIBIBI Kelpa W Oepesbl MpejronaraeT MpUCYyTCTBUE B BUJIE NMpPUMECH B
COCTaBe JIECOB WM >K€ HMX CYIIECTBOBAHME HA JOBOJBHO [aJeKOM OT apXeoJIOTMYECKOW CTOSHKH
paccrossHuM. MecTHasi pacTUTEIBHOCT, MOTJa OBITh TPEJCTABIICHA JINCTBEHHUYHBIMH JIECAMH,
OCBCTJICHHBIMH, TPEHMYIECTBEHHO 3JIaKOBBIMH. YPOBEHb JOCTYIHOH JUIS pacTeHWH Biarn ObLI
CYILIECTBEHHO BBIIIIE COBPEMEHHBIX 3HAUEHUH, a TEMITepaTyPHBII PeKUM HECKOIBbKO HUXKE TaKOBBIX. [lo3xke,
B mepuon QopmupoBaHus cios 2,3-2,35 M, B cocraBe JIOKaJbHOH pPAaCTHUTEIBHOCTH Mpeodiiaaana
MPEUMYIIECTBEHHO 37aKOBasi Me30(UTHAsI CTelb, a HA HauOoJliee MPOrpeBaEMbIX y4acTKax — CyXasl CTelb C
yuactueM 3¢denpsl. Kimmar cran 3HaYHTENFHO XOJIOJJHEE H apHTHEE.

Eme mozxe (2,15-2,2 M) Me30(MTHBIC 3JIaKOBbIE CTEMH OBLIM 3aMEIICHBI ME30KCEPO(UTHBIMU
MOJIBIHHBIME CTETSIMH, KOTOPBIE JOCTATOYHO OBICTPO YCTYNHIM MECTO MPEUMYIIECTBEHHO KCEPOMUTHBIM
Pa3HOTPABHO-TIOJILIHHO-MApEBBIM  CTEMsM.  JIUCTBEHHHMIIA TPHCYTCTBOBaNa Ha  0Ooliee  BBICOKHX
THIICOMETPHYECKUX YPOBHSX, TJIE€ PEXKUM oOeclieueHus] MMOYBCHHOW BJIAroil ObUT BBINIE 32 CYET HU3KHX
JIETHUX TEMITEPaTyp U HEOOBIIOro UCHAPEHHs. JTO OATBEPKAAETCS HEBLICOKMMH 3HAYCHUSIMH JIOCTYITHOM
BJIaTH U TelljIa Ha IIKajJaX WHAECKCOB BIAKHOCTH U TEMIIEpaTyphl.
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Mautast Terioo6ecneueHHOCTh, HO 3HAYUTENLHO BO3POCIINI YPOBEHb JOCTYITHOM JUISl paCTEHUH BJIaru
CIIOCOOCTBOBAJ PACIPOCTPAHEHUIO JIMCTBEHHUYHBIX PEIKOJIECHH C TPaBSHUCTHIM MOKPOBOM W3 3JIaKOB M
MarOPOTHUKOB Ha CIEAYIOUIEM JTale pPa3BUTHS MPHPOTHOW cpedsl 3Toro paifoHa. O pa3pexeHHOCTH
JUCTBEHHHMYHHUKOB BpeMeHH (GopMUpoBaHUS cliog Ha Tiayoumne 2,0-2,05 M CBHAETENBCTBYET W SIBHO
JIOKaJIbHOE pacUIMpeHre KypTHH KpOBSHO-KpacHOroruiayHka. KypTHHBI ero xapakTepHbI UIsi KaMEHUCTBIX
Pa3HOTPABHBIX CTEIEH U CBSA3aHBI C COOOIIECTBAMU HE3aJIECEHHBIX CKAILHBIX 00OUTaHUH [§].

[NosiBneHne MOXOBBIX, C()arHOBBIX TPYIIUPOBOK, KYCTAPHUKOBOW OEpe3KH, a TaKKe OJHOBPEMEHHO
Oepe3bl IPEBOBUIHON OTMEUECHO B IIEPUOJ aKKYMYJIAIUU OTJIOXKEeHMI Ha riryoune 1,8-1,6 M. BosmoxkHo, B
JOJIMHE PeKd, ONM3KO K pa3pe3y Hadajcs Tmpoliecc 3a0oNlaurBaHMs B YCIOBHAX XOJOJHOIO KIMMaTa M
pacIIMpeHus CI0sl MeP3IOTHI.

Hexoropoe ynydieHre KIMMAaTHYECKHX YCIOBUH OBUIO XapaKTepHO Uil BpeMeHH (OPMHUPOBAHHUS
cmost 1,2-1,25 m. B pesynbrare, BOMM3M pa3pe3a, CHOBA IMOSBHIIMCH JIMCTBEHHUYHBIE TPYIIIHPOBKU, a B
pErMOHAIFHOM IUTaHE PACHIMPHUIICA apeajl COCHBEI.

Xapakrep MPUPOJHON Cpebl HAKOIUICHHUS CIIEKTPOB 30HBI Tbr2 MoxeT OBITH ONMHCAH JIHMIIb YCIOBHO
BCJIE/ICTBHE C1a00i penpe3eHTATUBHOCTH MBUILIIEBOTO crieKTpa. COriaacHO cOCTaBY MBUIBIBI U CIIOP M3 3TOTO
CIIEKTpPa PSZOM CO CTOSHKOHM Mpeo0Jiafiaiy JIMCTBEHHUYHBIC PEIKOJIEChs] M Me30(DUTHBIE, MPEUMYIIECTBEHHO
37IAKOBBIE CTEMHBbIe coobmiecTBa [1]. B pernoHalbsHOM IDIaHE YCHMIIMIIACH POJIb JIGCHOW PACTUTENBHOCTH, B
YaCTHOCTH COCHbI W Oepe3bl, 4YTO CBUJCTEIBCTBYET O TMOBBIIICHUM YPOBHS U YBIOKHEHHOCTH U
TEII000eCIE4eHHOCTH.

B nepuox ¢popMupoBaHHs PEIEHTHOTO CHOPOBO-MBUIBIIEBOrO criektpa ¢ riayounsr 0,0-0,05 M (3oHa
Tbrl) pacTUTEIBLHOCTh HCCIIEAYEMOro paiioHa Oblia IpeACTaBlicHa JUCTBEHHUYHBIMH JIECAMH C DPEAKUM
yuactheM cocHbl, Oepes3bl [1]. Tlo monmmHam pacnpocTpaHHIUCh HIBMOBBIC TPYIUPOBKH. Bozpocumit
ypOBeHb Temja (TeMIepaTypHBIH WHJIIEKC), HO OTHOCHUTENbHO HHU3KHH YPOBEHb JOCTYIMHOW BIAru
MPENSITCTBOBAIIH TIOSBICHUIO B paiiloHe COCHBI CHOMPCKOM, XOTS TOBOJIBHO BHICOKOE OOHMIIME MBUIBIIBI Kempa
B CIEKTPE 3TOH 30HBI MHAWIUPYET pPACHIMPEHHE TEMHOXBOMHBIX JIECOB B TOPHO-JIECHOM TIIOfiCE CeBepa
Mouronuu B To31HEM rojoieHe. He HCKII0YeHO, YTO MOBBIIMIEHHOE COJIEpKaHHE 37eCh K€ IBLIBIBI
MapEBBIX, THJIEWHBIX MOXKET OTPaXKaTh U BO3JEHCTBIE aHTPOIIOTEHHON HArpy3KU Ha JIOKAJILHBIN JIaHAIAT.

[TomyuenHas mbUIBLIEBAS 3aMIUCh OTPAXKAET IOBOJIBHO CYIIIECTBEHHBIE M3MEHEHUS TIPUPOIHOM Cpeabl, B
YaCTHOCTH PACTUTENBHOCTH M KJIMMaTa MCCIEJOBAHHONM TEpPUTOPWH, KAaK Ha JIOKAJbHOM, TaKk WU Ha
pernoHansHOM ypoBHE. COCTaB CHEKTPOB MO3BOJIAET OIEHUTHh BO3PACT M3YUYEHHOW TONIIM JHIIb B CAMOM
0011IeM IJTaHe — HeOIIeHCTOIeHOBBIN. [IBUTBIIBI M CIOp TUTMOIIEHOBBIX pacTeHuid HeT [1].

Taxum 00pa3oM, 0Opa3oBaHUEe Ha KOpe BeIBeTpUBaHus (MHTepBal 4,0-4,3 M) moAcTHIAIONIEro ciios 13
B pa3pese Tonbop-4 MporCcXoauiIo Ha paseie epMaKOBCKOTO — KAPTHHCKOTO BPEMEHH, Ha YTO YKa3bIBAIOT U
MAJTWHOJIOTHYECKUE TaHHbIE, 3ajIerarolas HECKOJIBKO BBIIIE 10 pa3pe3y 30Ha Tbr4 Bce ele XxapakTepu3yercst
Kak xomoxHass M cyxas. Cion 12-6 aKKyMyImHpOBallMCh B KAapTUHCKYIO 3I0XYy. JTOMY IEpUONy ObUIH
CBOWCTBEHHBI pe3KHe KINMAaTHYeCKHe BapHalMM, 4YTO TMOATBEp)KIAeTCs pe3yidbTaTaMU JIUTOJOTO-
(anmaabHOTO U CIIOPOBO-TIBUIBIIEBOTO aHAIHM30B. J[peBHUI YeOBEK BIIepBhIe OSBUIICS Ha cTosiHKe Tonbop-
4 BO Bpems HaKomUieHUs ciosg 6 (BTopas MOJOBHHA KaprUHCKOrO HMHTEPCTajHalia), COIMOCTaBUMOIO C
MBUTBLIEBBIM CIIEKTPOM HMHTepBasa 1,2-1,25 M, KOTOpBII CBUIETENBCTBYET O HE3HAUUTENbHOM YIy4IIEHUU
MPUPOAHOW OOCTAHOBKM B  OKPECTHOCTSIX CTOSHKA M O paclimpeHuu apeana JecoB. [lo
MUKPOQIIOPUCTUIESCKUM MaTepuaiaM CIeqyeT, YTO CaMbiM OJarOonpUsTHBIM TIEPHONIOM, CBOCOOPa3HBIM
KIMMAaTHYECKIM ONTHMYMOM CTOSIHKU OBIJIO BpeMsi, Korja (JOpMHPOBAIACH CIIOPOBO-TIBLIbIICBast 30Ha Thr2.
B nanpHelmeM, mpu celMMEHTAIlMM BEPXHHMX CJIOEB pa3pe3a MPOUCXOIUT IOCTENeHHas apuaAn3alus
KIuMarta. B 1enom, MMeBIIMEe MECTO TIyOOKHe BapHallii YPOBHEH YBIIQKHEHHS M TeIUla MPHUBOAWIH K
JOBOJIBHO PE3KHUM CMEHAaM pPacTHUTEIbHOCTH, CIEAOBAaTEIbHO, M >KUBOTHOIO MHpPA, UYTO, HECOMHEHHO,
OKa3bIBAJIO BIMSHUE HA JOCTYIMHOCTh MHUILIEBBIX M BOAHBIX PECYPCOB A denoBeka [1].

Paspe3 mamsTanka Tonbop-15 BCKPHIT Ha BBICTYIIE MOATOPHOTO HuIelida y JIeBOro, 3anajHoro cKjIoHa
nonuHel p. Ux-Tyn6spuiin-I'on B 2 kM K 1ory ot crostHky Ton6op-4. [iyOnHa BEIpaOOTKH CeBEpO-BOCTOUHOM
OPHEHTHUPOBKH COCTaBHIIA 2,4 M, TIPH 3TOM OBLITO 3aQUKCHPOBAHO 6 TUTOIOrMIECKHX TOPU30HTOB.

Hakoruienne HuzoB Ttommm (cioit 6 — BayHHO-TAJIEYHO-TPAaBHIfHAas CMeCh C CyNeCYaHBIM
3aMoNHUTENIeM 0e3 BUIAMMON TEKCTYphl PYCIOBOH (halluM aJIIOBHAILHOTO T'eHe3uca, uHTepBan 2,0-2,4 M)
OCYIIECTBISIIOCH B YCIIOBUSX, OJNM3KHX K COBpeMEHHBIM. OCHOBaHHEM 3TOMY MOXKET CIYKUTHh BBICOKas
CTENEHb CXOXKECTH MOp(doIOrnuecknx U MOpHOMETPUUECCKAX MapaMeTpoB OOJIOMOYHOI'0 BEIIECTBA
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raJICYHOM pa3MEPHOCTH TAHHOIO CJIOS C OJTHOW CTOPOHBI M COBpeMeHHOro auttoBus p. Ux-Tyn0apuiin-I"on ¢
npyroi. B utore, 3T0 00CTOATENHCTBO OJTHO3HAYHO YKa3bIBACT HA COXPAHSIONIYIOCS PUHAIICKHOCTh K TOH
e caMoW 00NacTh JIeHyJallid W CHOCa — MUTAMOUIeH NMPOBUHIMK, CEBEPO-BOCTOYHOE, CEJICHIMHCKOE
HarpaBJIeHHE CTOKa, OOIIHOCTh B pacrpelelIcHNH BOIOPA3/ICIOB U OIHM3KHIA MOPSIIOK OTHOCUTEIBHBIX BBICOT
MEX]Ty MOJIOKUTENIbHBIMH M OTPUIATEIbHBIMU CTPYKTYPaMH M3ydaeMoro peruona [4].

[TapameTpsl akKKyMYJISIIUN TIEPEKPHIBAIONIET0 5 ci10s (TpaBUHO-TaJIeUHBIH METKO3EpHUCTO-TIECYaHbIN
aJICBPUT MU aJICBPOIIECOK CEPOBATOM, CBETIIO-cepoil okpacku, mHTepBanl 1,35-2,0 M) CKIOHOBOTO TEHE3HCa
elle COXPaHsIM dYepThl IUHAMHYHOCTH, XapaKTepH3OBABIIEIHCS COXpaHEHHEM <« OKHBOCTH» TEKTOHO-
KIMMATHYeCKOW OOCTaHOBKHM, €€ TEMIIEpaTypHOH UM BJIarooOECHEUMBAOIICH COCTABISIONICH, 4YTO
CBOMCTBEHHO TME€pUOJaM OTHOCUTENbHBIX MOTEIUICHUH, K TpUMEpPy, KApPTUHCKOMY MEXCTaJualy.
dopMmupoBaHHe 00JIECCOBAaHHBIX BEPXOB paspe3a (cmoum 2-4 — OeaecoBaThIi IMECYaHBbIH aJeBPUT Ha
unarepsaie 0,25-1,35 M) cMeImanHoro 30710BO-IEIIOBUAILHOTO I'eHe31ca C HAMMEHBIIIEH KPYITHOCTHIO 3epHa
0caJika MOXXHO COOTHECTH ¢ MaJIOBJIAYKHOM KIMMaTHUeCKOH smoxoit CapTana.

TakuMm o00pa3oMm, JIMTOJOTHYECKHM aHanmu3 pa3pe3a Tombop-15 mo3BojIsSeT caenaTh BBIBOJ O
MPUHAITIC)KHOCTH Bcel TOJIIIX  PBIXJIBIX OTJIOKEHUM TMaMATHHKA KO BTOpOI\/'I IIOJIOBUHE ITIO3JHETO
HEOIUIEUCTOLICHA.
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IMAJIEOTEOT'PA®UYECKASI XAPAKTEPUCTUKA ®OPMUPOBAHUS PBIXJIbIX OTJIOKEHUI
YPOUYMIIA CAJIXUT (XOHTIM, MOHI'OJIUSI)
©Komnomuen B.JL
Teonocuueckuii uncmumym CO PAH, 2. Yaan-Y0s, Poccus

PALEOGEOGRAPHIC DESCRIPTION OF FORMING OF LOOSE DEPOSITS IN NATURAL
BOUNDARY SALKHIT (KHENTEIL, MONGOLIA)
©Kolomiets V.L.
Geological Institute SB RAS, Ulan-Ude, Russia

Abstract:At implementation of the International project “Becoming and evolution of Paleolithic cultures of North,
Central and South-West Asia” (Russia, Mongolia, USA) the complex study of geoarchaeological object Salkhit was
first conducted. He is located in the east offspurs of Khentei upland. Before was here found out a world sensational find
is a cranial lid of ancient Hominid —Archanthrope (ape-man) (age is 0.8 — 1.2 million BP). The Salkhit-1section (S-1) is
located on the right slope of valley of rather narrow ravine that is technogenic changed by the booty of placer gold.
Unsealed to the depth a 4.25 m a layer on the structural and textural features of deposits is subdivided into five layers.
The Salkhit-2section (S-2; depth 2.2 M) is from the left, northeastern side and consists of four horizons.
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Key words: Khentei, natural boundary Salkhit, sections of loose deposits, sandy rock, statistical parameters, genesis of
sediments, Paleogeography.

[lo reomopdornornyeckoMy paOHHPOBAaHHIO PAaHOH HCCIEJAOBAHUN HAXOMUTCS Ha CTHIKE JBYX
reomopdosoruueckux perroHoB — CeBepo-Bocroka Monronnu u BocTouHo-MOHT0IBCKON PaBHUHBI (PHC.
1), u Bxoaut B Kepynen-Ynpa3unckuii paiion [1]. 3To BocTOUHBIE OTPOru X3HT3NUCKOTO HAropbs, KOTOPhIE
SIBIISIIOT cOOOM COBOKYITHOCTh BCXOJMIICHHBIX MOBEPXHOCTEH, MEIKOCOMIOYHUKOB, MAaCCHBOB HHU3KUX TOD,
pas3aeneHHbIX 00NaCTsIMH JCHYJAIIMH U IUIOCKUMHU BIIaJMHAMH C 03€PHBIMH KOTJIOBUHAMH.

B o0mmx deprax penbed JaHHOH TEPPUTOPUH XapaKTEPU3YETCS] MSTKAUMH  CTIIaKCHHBIMU
o4YepTaHUsMH. DPO3HOHHBIE (OPMBI M pa3ZeNAIONie WX BOAOpa3ZeibHBIC TPUBBI, HEOOIBIINE XPEOTHI C
HE3HAYUTEITbHBIMH KoJleOaHUSIMH OTHOCHTEITbHBIX BBICOT UMEIOT JTMHEHHO-BBITSHYTYIO
CyOMEpHIMOHAILHYI0 OPHEHTHUPOBKY, OOYCIOBICHHYIO OTpPaKEHHEM TEKTOHHYECKOH CTPYKTYphl H
neTporpapuuecKoro CoCTapa mopoj CIIOKHOYCTpOSeHHOTro (yHIaMeHTa [2].

OnuHOKHE TOpBI, COMKH MPEACTABISIIOT COOOMH KOHWYECKHE, KYIOJOBUIHBIC IOCTPOMKH C
MPUMBIKAIONIMMYA K HUM TpsIaMH, HMMEIOIIUMH HECKOJIBKO OTIENbHBIX BEPIIUH TP TOCTEIICHHOM
YMEHBIIEHNH BBICOTHI BOJIOPA3/IENbHON JTUHUH 110 HANpPaBIEHHUIO K MOIHOXKbI0 cKiIoHa (T. Canxur). Camum
BEpIIMHAM CBOMCTBEHEH OKPYTJIBIH B TUIAHE M BBIMYKIBIA B pa3pe3e Mpouiib, OHU MOKPHITHI CILTOUIHBIM,
MAHIMPHBIM CJIOEM DJIOBHSI M BBIXOJAMH Oojiee TBEPABIX KOPEHHBIX IOpOJ B BUJIE TPHUBOK, IIETOK,
ClIaralonMX IUIACThl M SKWIbL [IpeobiianatoT OOJOMKH Mallo-CpeHE-TJILIOOBOH, a TakkKe MICOSHOYHO-
JpecBsIHOW pa3MepHOCTH. sl KpYHmHBIX TIIBIO XapakTepHa »JoioBas o0paboTka (BETpOrpaHHUKH).
Menko3emMa Majo MM OH IMPAaKTHYECKH OTCYTCTBYET, YTO MOXKHO OOBSCHHUTH BBIOOPOUYHOHM nedisiuei.
31ech ke BCTPEUaI0TCs aHTPOIIOTeHHbIE (POPMBI penbeda BEICOTOH 0 1 M KyJIBTOBOTrO Ha3HadeHUs (000).

CKJIOHBI B TIPUBEPIIMHHOM 4YacTH CJErKa BBINYKJIBIE, OT HIDKEISKAIUX — OONbIICH YacThio
MPSIMOJTMHEHHBIX, OTAENEHBI ieperuoaMu. [lepekphIThl Je3NHTErPUPOBAHHBIM TUTANCO0PA3HBIM MaTEPHAIIOM
pa3IMYHOW KpPYMHOCTH, YACTBIMH CBajlaMHd, HEOOJBIIMMHU KAMEHHBIMH POCCHIISIMH, IPHUCYTCTBYIOT
OOHaXXEHUsI CKallbHBIX Topox. [lo Mepe CHMXKEHHUS yriia HaKJIOHAa KOJMYECTBO KaMEHHOro cyOctpara
yOBIBaeT, CKJIOHBI CTAIOT JIY4IE 3aJepHOBAHHBIMH, TPEOOIalaeT MENKO- M TOHKOJUCIIEPCHOE BEIIecTBO. B
OJIHOHM M3 pa3BelOYHBIX KaHaB TIYOMHOMW 110 1,5 M B Ce/UIOBHHE BCKPBIT HECOPTUPOBAHHBIA OECTEKCTYPHBIH
HEOKATaHHBIH MCEQHUTOBBII MaTepHal ¢ aJeBPUTOBO-TIIMHUCTHIM JKENTOBATO-KOPHYHEBATHIM 3aIIOTHUTEIIEM.
C rinyOMHOH TPOHMCXOMUT YBEIMYCHHWE pa3MepoB OOJIOMKOB M YMEHBIICHHE HX BBIBETpPENOCTH. B
MIPHUIIOBEPXHOCTHOM CJIOE OTMEYaeTcss HEKOTOopask KOHIICHTPAIUS IPECBBI U MICOHS.

Puc. 1. Paifon uccnenoBanuii (YepHbIH KBapar)

CkJI0HBI HE OOHAPYKHBAIOT 3aBHCHMOCTH MPOTEKAHUS BHEITHUX (OPMHUPYIOIIUX IPOIECCOB OT UX
OKCTIO3UINK, MOJCIMPOBAHBI  OCHIMMHBIMU  SIBJICHUSIMH B caMOW  KPYTOH, TPHBOAOPa3ACIbHOM,
JeHYJAIlMOHHOW YacTh. Ha cpeqHMX, TPaH3WTHBIX Y4YacTKax MPEBANIHUPYIOT Je(IIIOKIMOHHBIA CHOC,
JIETIOBUANILHBIA CMBIB M JPO3MOHHBIH pa3MbIB. BeTBsiimecs BBEpXy CKIOHOB 3pO3MOHHBIC OOPO3bI,
CITMBAsICh, 00Pa3ylOT SPO3MOHHBIC PHITBUHEI, O(OPMIICHHBIC SIPKO-3€ICHOW PacTHTENBFHOCTBI0. Hekoropeie
PBHITBUHBI B IPHIIOJONIBEHHOM ceKTope (OpMUpYIOT MeNKkhe OBpard ¢ TioyOmHOW Bpesa 2-3 M,
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BBITIOJIOKEHHBIMH OOpTaMu U V-00pa3HbIM pacTSHYTHIM TonepeuHbiM npoduiem. Hemmpokue anuma u
YCThSl UX TEXHOTCHHO M3MEHEHBI MPOXOAKOH TOPHBIX BHIPAOOTOK W OTPabOTAHHOW POCCHINBIO. B HIDKHEH,
AKKyMYJISITHBHOM 9acTH CKJIOHOB IIPUCYTCTBYIOT IIUPOKHE, BEIPOBHEHHBIE JICTIOBHAIILHBIC U JICIOBAATIBHO-
MPOITIOBUATBHBIC IUTCH(BI, TTOKPHITHIE TPEUMYIIIECTBEHHO TOHKUM MATPUKCOM M XOPOILO 3aJIcpPHOBAHHEIE.

Bonee kpymHbie 5p03MOHHBIE (OPMBI — HEHMIMPOKUE CYyXHE JIOra W JIOJMHOOOpa3HbIE CYXOIOJIbHBIE
3araInHbl C 03€paMH HMEIOT BBITIOJIOKEHHBIE JIOTKOOOPA3HBIA WK TpaIeUeBUIHbIH MorepeYHbie mpoduIs,
CKJIOHBI MaJIOi KpyTHU3HBI, BRIPOBHEHHOE JTHUIIE C HE3HAYNTEILHBIMU YTIIaMH HAaKJIOHA TPOJIOJILHON OCH.

Hnst nora CanxuT NpakTUYECKHM Ha BCEM TMPOTSDKEHUHM XapaKTepHa TEeXHOTeHHas mpopaboTka,
MpHBeAIIast K 00pa30BaHUIO IMHO-OYTPUCTON IOHHOW MOBEPXHOCTH (TUIAHUPOBKA CKIIOHOB, BEIOOP PHIXJIOTO
Matepuaia (BOPOHKU M Kaphephl IyOHuHON 2-2,5 M), CKIaAUpOBaHNE OTPA0OTaHHOIO BellecTBa). KpynHbii
OTBaJI B BUJIC HACHITHOHN TIPsIbl, MPUMBIKAIONIEH K KOPEHHOMY CKIIOHY, UMEET MECTO B CEBEPO-BOCTOUHOM
Oopry Jiora. B Hacrosiiee BpeMsi B 3TOi MECTHOCTH BEAET JA00bIUY 30/10Ta KoMmauus «basH-Dpascy.

Pa3zpes Canxur-1 pacnonokeH Ha TpPaBOM CKJIOHE JOJMHBI HEIIUPOKOTrO BBIMOJIOKEHHOTO JIora
JO0TKO0Opa3Ho# (HopMBI 10 TIONepedyHOMY TPO(UIIO ¢ MATKUMH OYepTaHMSIMU, TEXHOICHHO M3MEHEHHOTO
JOOBIYEH POCCBHITHOIO 30510Ta. BCKpbITYI0 TOMIy 10 TiHyOowHbl 4,25 M 10 CTPYKTYpPHO-TEKCTYPHBIM
0COOCHHOCTSIM OTJIOKEHHUH MOKHO MOJIPa3/IeiuTh Ha 5 cioes [3].

Crnou 1 momHOCTBIO (0,25 M CIIOKEH TTOYBaMH TEMHOT'O I[BETa C KAPMAHOOOPa3HBIMU PACIIUPEHUSMH U
BKITIOUCHHSIMH JPECBSIHO-IICOHICTOr0 MaTepraia, OTYETIMBO BBIPAKCHHBIM IPOCTHPAHUEM I10 TIEPUMETPY
OMMUCHIBAEMON CTEHKH U YETKOM pa3eUTEIbHON IPaHULICH.

Cnou 2 mommuocteio 0,4 M (uatepsan 0,25-0,65 M) mpencTaBiieH CBETIO-CEPhIM HECIOMUCTBIM MEIKO-
KPYITHO-CPETHE3EPHICTHIM aJICBPUTHUCTHIM MECKOM, HHTEHCUBHO KapOOHATH3UPOBAHHBIM, C OelleCOBATHIMH
CyOBEpPTHKAIBHBIMEA TpPEIIMHAMH MIApHHOW 10 10-15 cM, HaxoAsSmMMCS B TUIOTHOM, CIIEMEHTHPOBAHHOM
arperaTHOM COCTOSHHH, XOpOIIO TWPOCIEKHUBAIOMMMCS Mo pa3pedy.OcagkaM CBOWCTBEHHA ILIOXas
coprupoBka (ko3 dunment coprupoBku Tpacka S¢=2,11, cranmapTHoe oTkiaoHeHne 6=0,87 — mokazaTeiu
HE3HAYUTENBHONW JUTHHBI TPAHCIOPTUPOBKU YACTHIL MEpej] MX OTIOKEeHHeM). Mosa ocajka MoJIoKUTENbHA
(cratuctiueckuil ko3QdunueHT acummerpun o>0) U MO0 OTHOIICHHIO K MEIUaHEe HAXOAUTCS B JIEBOU €ro
gactu (kod¢ddunueHT acummerpun Tpacka Sy<I, mpeobiamaHue rpyOOANCIIEPCHBIX YACTHIL C yIYYIICHHO
WX OTCOPTHUPOBAHHOCTBIO). DKCIIECC TaKKe MOJNOKHUTEIEH, 3HA4YEHHs ero He CTOJb OoNlblliMe, U He
MPEBBIIIAIOT TIOPOra TEPBOM COTHM EIIUHHII, YTO YKa3bIBa€T Ha HEKYI TEKTOHHYECKYHO CTaOWIBHOCTH,
MOCTYyTUIEHHE HEOONBIINX TOPLUUH 00JIOMOYHOro cyOcTpara B CENUMEHTAIIMOHHBIM OacceliH, a Takke
MPEBBIIICHAE CKOPOCTH ero o0paboTku Haa mnpuHOocoM. Kpome TOro, MecKd HUMEIOT NapaMeTphl
Ko3(puiueHTa Bapuanuu ocaakoB (v=1,34), KOTOpbIe MOKHO OBLIO ObI COIMOCTaBUTH C (PIOBHAILHBIM
XapakTepoM CpeAbl aKKyMYJSIIHU (CTallMOHApHBIE OJHOHAIPABICHHBIE BOJOTOKH C IOCTYNAaTEIbHBIM
JBIDKGHHEM BOJIBI M CE30HHBIM KolieOaHWeM BOAHOCTH). Ho, y4HThIBas BHEIIHUIM OONHK IMOpOJBI —
HEMPOMBITOCTh OTJIOXKEHUH, JIECCOBUIHOCTD, MBLJICBATOCTh, HAMYUE TIMHHUCTBHIX «pyOaliek» Ha KPYIMHBIX
YacTHUIax, IUIOXYI0 COPTHUPOBKY MaTepralia — MOYKHO YCTAHOBUTH KOMILJIEKCHBIH XapakTep CeMMEHTOreHe3a
(cMelIeHHEe CKIIOHOBOT'O M BOJHOTO MApareHeTHYECKUX PsIOB KOHTHHEHTAJIBHBIX OCaI0UHBIX 00pa3oBaHMMA
W3 TPYNI KOJUTIOBHSI CMBIBaHWSI W BPEMEHHBIX PYCIOBBIX TOTOKOB), a HMEHHO — JICMIOBHAIBHO-
MPONTIOBUANBHBIA C KBAa3WIOCTOSHHBIM TIEPEMEIICHHEM BEIIECTBA W O0S3aTENbHBIM y4YacTHEM B OITOM
IIpoLeCcCe TEKYYEH BOJBI.

Cnoui 3 momuocteio 0,7 M (uHTepBan 0,65-1,35 M) chopMUpOBaH CBETIIO-CEPbIM, OEIECOBATHIM
AJIIEBPUTUCTO-APECBSIHUCTHIM ~ MEIIKO-CPEAHE3EPHUCTHIM ~ TIECKOM, IUIOTHBIM, CIIEMCHTUPOBAHHBIM  C
BKITIOUEHHEM MENKHX W CPEIHUX IIBI0 W MPEUMYIIECTBEHHO XaOTHYHBIM 3ajieraHueM OOJIOMKOB, a TaKKe
OT/IENbHBIM JIMH30BUJHBIM UX pacrpereicHneM, o(QOpMIICHHBIM Ooliee TEeMHOW OKpacKoi. [ opu30HT
paccedeH cyOBepTHKaIbHBIMU TpPEIIMHAMH C MHTEHCHBHOW KapOOHATHOH mpopaboTkoil. [IpakTuyecku mo
BCEH TOJNIIE OTMEUAIOTCS TEMHO-CEpbIe, TEMHO-KOPUYHEBBIE M 3€IEHOBATHIC MPOCION MOIIHOCTHIO OT 0,5-3
CM, HEBBIJIEPKAHHBIC II0 MPOCTUPAHUIO (IIPEPHIBUCTBIC JIEHTHI), CYOTOPHU3OHTAILHOTO W HAKIOHHOTO
3aneranus (riayouna 0,7; 0,85; 0,9; 1,1 M), HAMOMUHAOIIKME JSPUBATHI IT0UB. HWKHSIS rpaHuIa CIIOs B IIETIOM
OTYETIINBAs, CTA00BOJTHUCTAS, OH XOPOIIO OTOMBAETCS MO MIPOCTUPAHHIO.

[To cratuctuyeckuM mapameTpaM OCAIKH XapaKTepH3yIOTCS OYeHb IJIOXOW COPTHPOBKOU (S¢=2,68;
6=4,25) (Henanekuii mepeHoc B TypOyJIeHTHOU cpene 0e3 HODKHOW TuHaMUYeckoi o0paboTku).Moxa (o>0,
Si>1) caBuHYyTa B CTOPOHY MENKHUX YacTUIl (YCIOBHO TOBBIMIEHHBIM 3HEPTeTH3M Cpeabl CeqUMEHTAalNH,
JKUBBIX CHJI KOTOpOH OBUIO SIBHO HE JOCTaTO4HO, YTOOBI 00pabaThiBaTh TIPYOO3EPHHUCTYIO YaCTh
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TPaHyJIOMETPUUYECKOTO CIIeKTpa). YMEHBIICHWE YHCIIOBBIX IIOKa3aTeneld »JKclecca B Ipefenax IBYX
JIECATKOB ~ €IMHUI] CBHUJICTEIBCTBYET OBCE e€IIe IMPOAOIDKAIONMICHCS OTHOCHTENBHON CTaOWMIBHOCTH
MIPOTEKAHUS HEOTEKTOHWYECKUX SIBJICHUI Ha JAHHOM TEPPUTOPHUM, HO YK€ C HAMETUBILIECICS TEHACHLUEN B
CTOPOHY YCHJIGHHs TIPOLIECCOB 3HAO- M 3K30reHe3a. lIponcxoxaeHue 3THX OCAaJKOB MPEUMYIIECTBEHHO
CKJIOHOBOE, TaK Kak 3HaueHus koddduimenta sapuanuu (v=2,14) BBIXOAAT 3a paMKH aKBaJbHOTO
MapareHeTHYeckoro psAna U MOTYT COOTHOCHTBCA C JIETIOBHAIbHO-KOJUTIOBHAJIBHBIM — XapaKTepoM
0CaJIKOHAKOILIEHHUS.

Cnou 4 wmommuocteio 0,45 M (umTepBan 1,35-1,8 M) clIoXKeH KOpPHYHEBATO-CEPOBATOM IECUAHO-
JPECBSHO-IIICOHUCTON cMechio. [10 HMKHEH TpaHHIle TOPU30HTA HAOMI0AETCsS IPOCIION MOIIHOCTBIO 10 10
CM CXOYEro JINTOJIOTHYECKOTO COCTaBa MHTEHCHBHO KapOOHATU3UPOBAHHOTO C OT/AEIBHBIMH O0JIOMKaMH 1-
ro Kjacca OKaTaHHOCTH (OTTEepPThl yribl M pedpa). Ha muTepBane 1,75-1,8 M oTMeuYeH MPOCIOH TEMHOTO
[[BETa MOIIHOCTHIO 2-3 CM MPEPBIBUCTOTO 3ajieranust. Bo3MoXkHO, 3T0 morpedeHHas MoyBa, yKa3plBaoliasi Ha
HEKOTOPBIil TIepephIB B MPOLIECCE 0CaAKOHAKOIIICHHS.

KoadduumenTtsr coprupoBku ocankoB Tpacka Sy, a TakKe CTaHJAPTHOE OTKIIOHEHHE G HaXOJSATCS B
npenenax 5,88 u 20,31 COOTBETCTBEHHO, XapaKTEPHU3YIOT OCAJKH KaK aOCOIIOTHO HECOPTHPOBAHHBIC, UTO
OTpakaeT MpeaebHO Majoe PACCTOSIHUE TPAHCIOPTUPOBKH B JIOBOJIBHO AWHAMUYHOMN Cpele CeANMEHTAI[uU
(0>0). Cyas no 3HaueHHMIO Kodd¢uimeHTa Bapranuu (v=1,66) yyactue CBOOOAHO TEKy4el BOIBI B 3TOM
nporecce ObUIO JOBOJBHO 3HAYMMBIM, YTO MOATBEPKAAETCS CIa00i OKATAHHOCTHIO OTACIBHBIX OOJOMKOB,
HO TIOJHOE OTCYTCTBHE TEKCTYPHBIX KayecTB OTJIOKEHWH U BbIIIEyKa3aHHBIE CBOICTBA ONpPEAEISIIOT
JETIOBUATIEHO-TIPOJTIOBHAIIEHOE TIPOMCX O’KISHHS JaHHOTO ciios. i sKcliecca XapakTepHO O4eHb Majoe ero
3Havyenue (1=3,13), npsMo yka3bIBaroliee Ha OUYEHb MOJBIKHBIA XapakTep aKKyMYJISIIHU, 00yCIOBICHHBIH,
B TMIEPBYIO OUepenb, BHYTPUKOPOBOM, a BOBMOKHO M BHEITHEH (KIMMATHYECKOW) COCTaBIISIONICH, KOTOPHIC B
COBOKYITHOCTH TPWBEIM K YCHJIEHHIO 3PO3MOHHO-JIEHYJAI[MOHHBIX MPOIIECCOB B HCCIEIyeMOM paiioHE.
Pa3pymieHHoro mMatepuania CTaHOBMIJIOCH BCE OOJIBINE, CKIOHOBBIC JTUTOMOTOKH, a TaKXKe Ieperpy:KeHHbIE
JIe3UHTETPUPOBAHHBIM BEIECTBOM SIU30/IMYECKUE BOJHBIE TIOTOKM HE YCHEBAIM JOJDKHBIM 00pa3oM
00pabaThIBaTh €ro, U OH OBICTPO AKKYMYJIHUPOBAJICS T10J HOBBIMH MOPIUAMH CyOCTpaTa — M, KakK CJICICTBUE,
JOMHHHUPOBAHUEM B pa3zpe3e abCOTIOTHO HECOPTUPOBAHHBIX OCAJIKOB.

C STUM WHHTEpBAJIOM pa3pe3a CBSI3aHO TPUCYTCTBHE B MPABOM YACTH CTEHKU JIMH3OBHUIHOTO
AIUTEHETHYECKOro BIOXKeHHsI MonHOCThIO 0,17-0,25 u mmpunoit 10 1,5 M, cocrosiiee u3 ceporo, cepoBaTo-
KOPUYHEBOT'0 MENKO-CPETHE3EPHUCTOr0 TIeCKa cO CIa00BBIPaKEHHOW HAKIOHHOW CIOMCTOCTBhIO. HWkKHSIS
TpaHuUIIa CJIOS COBMAJAeT C MOBEPXHOCTHIO KOPHI BBIBETPUBAHUA, BEPXHEH SIBISIETCS TYMYCHPOBAaHHAS JICHTA.
Ocaaky UMEIOT HETOCTaTOUHYI0 COPTUPOBKY (So=1,84; 6=0,80), uTo, B TIEpBYIO OYEpENh, CACAYET CBSI3ATh C
VIUIMHEHHEM TIYTH TNepeHoca. TeKTOHHYecKas COCTABIISIONIAs Mpollecca HAKOIUICHHUS Obliia OHO3HAYHOW —
BapHals e¢ B CTOPOHY CTaOWJIBHOCTH TpU (OPMHUPOBAHWHU JAHHOI'O TOPHU30HTA (3aMETHBIH POCT T IO
TIEpBOIl COTHHU €IMHMI]) MpUBENa K TOMY, YTO CEIUMEHTOreHEe3 YyCIIell CpearupoBaTh Ha 3TO W3MEHEHUEM
3€PHUCTOCTH YACTHII W YIYYIICHHEM HX CTPYKTYpUPOBAHHOCTH. 3HaueHUs KOd((HUIMEHTa BapHalUU
COOTBETCTBYIOT (DITIOBHANILHBIM TYpOYJIEHTHO-TTOCTYNATENBHBIM ~ YCIIOBHAM — akkymyisiun  (v=1,60) B
MOCTOSIHHBIX HMJIM BPEMEHHBIX OJHOHAIPABIEHHBIX BOJOTOKAX C CE30HHBIM KoJeOaHHWEM BOJIHOCTH.
Cymmupys BBIIIECKa3aHHOE, MOXKHO JIOCTaTOYHO YBEPEHHO YCTAHOBUTH IPOUCXOKIEHHE OCAJKOB —
AJUTIOBUAJIBHO-TIPOTIOBUAJIBHOE.

[Mockompky HamOomplliee 3HauYeHHE B PycIOoQOPMUPYIOMIMX  (Qpakmusx HrpalT  MENKo-
CPEIHE3EPHUCTBIE TIECKH, TO, CJICAOBATENbHO, JOMWHAHTHAs TPAHCIOPTUPOBKA OOJOMOYHBIX YacTHI]
OCYIIECTBIISIIACH KadyeHWEM W BOJOYEHHWEM 4YacTHI[ 10 JHY, a TaKKe CIHOCOOOM «ITYIIEYHOTrO Sapay
(canmpTalmeil) B BEPTUKAJILHOM TOJIIIE BOJOTOKA.J[MHAMUKa ero uMmelia TjIaBHbIM 00pa30M MEPEXOAHbIN THIT
MEKAY TypOyJNeHTHBIM © JIaMUHAapHBIM  pexxuMoM  ocaxzaeHus (0,1<x<1,0). IlameoBomorok
XapaKTepU30BaJICsS HEOOJIBIIMMHU YKIOHaMH pycna 1,35 M/kM, ckopocTsamu goctaBku yactui 0,37 m/c,
MPHIOHHBIME CKOpOCTAMHU akkymyisiiuu (0,23 m/c, MOBEpXHOCTHBIMH CKOpocTsMu TedeHus: 0,54 wm/c,
MEKEHHBIMA MaKCUMalbHbBIMH TiyOnHamu 0,3 M W IIMPUHOM IMOTOKOB HAa CTaJWU HMX HAUOOIBINIETO
3anonHeHus Boaoi 28,4 M. [To unciy ®pyaa uMm ObUT CBOMCTBEHEH MOiIyropHbii (uncino Opyna, Fr=0,1-0,3)
THUI YCTOWYMBBIX, pa3pabOTaHHBIX pycel, ¢ OeClpensTCTBEHHBIM TEUCHUEM BOJBI B OOBIYHBIX CHUTYAIHSIX
MOJIOKEHUS JIoka (KOA(PUIMEHT MEepoXoBaTOCTH, N=37,4). 3HAYEHUS (-KPUTEPHUSI YCTOHYMUBOCTH pPycCel
Mernee 100 enMHUI] KOHKPETH3UPYIOT WX CI1a0OMOJBIDKHBIA Xapaktep. B ¢aruaibHOM OTHONMIECHUH OCaJIKH
MPHHAAIEKAT PYCIOBOH Tpymie (aruii.
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B ocnoBanum paspeza Canxut-1 (untepBan 1,8-4,25 M) pa3BuTa MaccMBHas Kopa BBIBETPHUBAHUS
TEMHO-CEPOr0 IIBeTa 10 HMHTPY3UBHBIM TMopoaaM (croi 6), pa3OuTas CUCTEMOH CyYOBEpTHKAIBHBIX,
HAKJIOHHBIX M CYOTOPH3OHTAIBHBIX TPEIIUH Pa3IMYHOTO a3UMyTa MPOCTUPaHUs, OQOPMIICHHBIX pa3HOM
CTETeHbI0 1 HHTEHCHBHOCTHIO OKene3HeHud. Ha untepBane 2,6-2,7 M pocieXuBaeTcsi pe3KOBbIPaKEHHBIN
0 BCEMY IIEPUMETPY CTEHKHU Ipocioi MomHocThio 0,05-0,10 M ¢1ab0BOHKUCTOrO 3aeraHusl, COCTOSIIUN
W3 CYIeCYaHO-CYTJIMHUCTOTO MaTeprasa, UMEIOIIEro, B CBOIO OYepe/lb, BKIIOUEHHUS KOPBI BEIBETPUBAHUS, C
0oraThIM CoJiepKaHUEM COCAMHECHUH JKelle3a, 00pa30BaBIIMXCS B OKHCIUTEILHOW T€OXUMHUYECKOH cpene. B
JIEBOM YTITy CTEHKH OH JIMH30BUIHO pacuupsiercs (MomuocThio 10 0,3 M) ¢ yriiom HakinoHa 60-65°. K Huzy
TOJIIIU KOpa CTAHOBHUTCS O0JIee MIIOTHOM.

Paspe3 Canxur-2 pacnoyioykeH Ha JIEBOM, CEBEPO-BOCTOYHOM CKJIOHE JIOTa U BCKpBIBAET 4 €05, pe3KO
OTJINYAFOIIMXCS 110 CTPYKTYPHO-TEKCTYPHBIM OCOOCHHOCTSIM.

[epBeiii ropu3oHT nepeMenHON MomHOCcTH 0,7-0,8 M siBIIsieT co00i TOYBEHHO-PACTHTENBHBINA CIOM
TEMHOTO I[BETa, MEPEKPHITHI B BEPXHEH YaCTH JIMH30M HACBITHOTO MaTepuaia M3 OTpabOTaHHOTO OTBaja
tommuuaot 1o 0,15 M. K Hm3y ero Ha waTepBame 0,4-0,7 M OTMEYalOTCS ClEObl WHTEHCHUBHOU
KapOOHaTH3allMM B BHJE IATEH M TOYEK, 3/]IeCh JK€ IPUCYTCTBYIOT IIATHA JKEJITOBATOIO OTTEHKA,
JUTONIOTHYECKH OJHOPOJIHBIE OCHOBHOMY cioto. [lo Bcell mauke HMMEIOTCS BKIIOYEHUS MIEOHHUCTO-
JPECBSIHOTO MaTepuaia B KapOOHATHOH «pyOalllke», collepKaHne KOTOPhIX Ha IpaHuile oOmibHOe. Pa3zen ¢
HWKENeKalluM TOPU30HTOM MECTaMH HE PE3KHil, 3aTeUHOro Xapakrepa, KapMaHOOOpa3HbIi.

Cnoii 2, wamenstormiica no momuoctu ot 0,45 go 0,75 m (unatepman 0,7 (0,8) — 1,15 (1,45) m),
BBHITIOJIHEH OOJIECCOBAHHBIM, TUIOTHBIM, CIEMEHTHPOBAHHBIM, CEPOBATO-KOPHYHEBATHIM — aJICBPUTOBO-
JPECBSIHUCTBIM CPEHE-MEIKO3EPHUCTBIM TIECKOM, C BKITFOYEHHEM OOJIOMOYHOI'O MaTepuaia B BHJE TIILIO
HeOONBIIOro pa3Mepa. XapakTep pacrpelelieHuss OOJIOMKOB XAOTHYHBIMA, TOJIIA B I€JIOM MAaCCHBHAf,
OecTekcTypHas. Pa3BHTHI OT/IENBHBIE TPEIIMHBI CYOBEPTHKAIBLHOTO 3aJIETaHus MaJIoH MOITHOCTH. B BepxHel
W CpelHel 4YacTH TOpHM30HTAa OTMEYEHBI IOHOPHI C 3aTeKaHHeM MaTepuana u3 ciosg 1. HwxkHsas rpanuna
OTYETIINBAsA, ¢ KosebaHueM ero MmupuHbl 10 0,3 M, BBI3BAHHOTO Pa3MbIBOM HIDKENEKAIIEr0 TOPU30HTA H
3aIOJIHEHUEM PBITBUHBI MaTEPHUAJIOM OMUCBIBAEMOTO CIIOA.

BeriecTBo U3 1aHHOM Mayky XapaKTepU3yeTcs HEAOCTaTOYHOM copTHpOBKOH (S¢=1,79; 6=3,37), uro
OTpa’kaeT YKOPOYEHHBIH IyThb €ro IepeMelleHusl IMepen oTioxeHneM. Kpome TOro, OHO HMeeT
HECUMMETPUYHOE pacIpefeieHHe CO CABHHYTOM B CTOpoHYy Menkux (Si>1, o>0) wactum Momou.
DHEpreTr3M JKUBBIX CWJI CEIMMEHTAIlMM TP ero oOpa3oBaHUHM o0Najgall HEKOTOPBIM JIWHAMH3MOM,
TEKTOHUYECKHE YCIIOBHS OCAJKOHAKOIJICHUS OBUIM OTHOCHUTEIBHO CTA0MIJIBHBIMH C ONpENeIICHHBIM
neGHUIMTOM MocTymnarinero marepuana (t=35,19). Kos¢dunrent Bapuanuy onpenenser MporucX0oxIeHUue
JMaHHBIX ocaakoB (v=2,84), Kak CKJIOHOBOE C HE3HAYUTEIbHBIM Yy4YacTHEM OJHOHANpPaBICHHO-TEKydeH
CBOOO/IHOM BOIBI (MapareHeTHYecKas TpyIia KOJUTIOBUS CMBIBAHWS) W BO3MOXKHOM IOCTEMYOIIEH
CHHTCHETHYECKON WIJIM SIUTEHETHYECKOH J0JI0BOH TpaHchopMmalyeil Marepuana, Halleqmed oTpaxKeHue B
HEKOTOPOM YIy4IIEHHH er0 COPTHPOBKHU.

Cnoti 3 wmommHocteio n0 0,6 M (untepBan — 1,15 (1,45)-1,75 (2,0) M) crnoxeH TIJIOTHOM,
CIIEMEHTUPOBAHHOM, MHTEHCUBHO KapOOHATU3MPOBAHHOH (MATHA W TOYKH) TECYAHO-IPECBIHO-IECOHNCTOM
CMECBI0  KOpHYHEBATO-CEpOBAaTOro,  Oejecoro  mBera.  XapakTep  pacmpesneieHuss  nceuToB
MPEUMYIIECTBEHHO XaOTHYHBIM, OTMEUAIOTCA OT/AENbHBIE UX JIMH30BUIHBIE KOHIIEHTpauuu. B jeBoit yactu
OIMChIBAGMOM CTEHKM Ha wuHTepBane 1,2-1,7 M HaOmogaercs IMeOHMCTO-APECBSIHUCTBIM TOPH3OHT,
00OTaleHHBI MENKO-CPEAHE3EPHUCTHIME  CEPhIMU, TEMHO-CEPBIMH TIECKAMH B BHJIE TPEPBIBUCTHIX
MPOCIIOCB ¢ (MIIOMIATIBHON TEKCTYpoW (TEKCTYypOW TeUYeHMs), KOTOpbIC, B CBOI O4YEpelb, COACPIKAT
HEOKATaHHBIH U CI1ab00KaTAaHHBI METKOOOJIOMOYHBIM MaTepualt. 3Jiech e OTMEUYEHBI JTIMH3BI CIOMCTBIX
HEBBIJIEPKAaHHBIX MO MPOCTUPAHUIO 3€TEHOBATO-CEPOBATHIX KPYIMHO3EPHUCTHIX MECKOB, JIMH3BI TPABHUUHBIX
YacTHUl] ¢ BKJIIOUCHHEM KapOOHATH3MPOBAHHOTO CYIJIMHKA OEIOro IBeTa W CIOWKaMH TOTO e BElIecTBa
MOIITHOCTBIO 2-2,5 CM, MMEIOUIMX PEe3KUH HAKIOH M BBIKIIMHUBAIOUIMXCS B CTOPOHY MOMHUHBI. HukHsA
IpaHuIa TOPU30HTA pe3Kas, JIOMaHas.

HecMotpss Ha HeEKOTOpble pa3Nuuus B aOCONIOTHBIX 3HAUYCHUSX,XaPaKTEPHOCXOJCTBO OCHOBHBIX
CTaTHUCTUYECKUX IMapaMeTPOB OCAJKOBITOrO CJIOSI C TaKOBBIMH W3 MEpPEKPHIBAIOMINX ero Toml. OTIu4HbI
TOJILKO TOKa3zatenu koddduimenra acummerpun Tpacka (Si>1), OMMCHIBAIOIIME CIBUT MOJABI OCajKa B
CTOPOHY TOHKO3EPHHMCTBIX YaCTHI[ M JYYIIYI0 WX COPTHPOBKY, YKa3bIBAIOIIYyI0 HAa JUHAMHYECKYIO
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nrddepeHanio OCHOBHON cpelbl CeIMMEHTAIINH, HallprMep, YepeIoBaHre JIBYX MOPSIKOB CKOPOCTEH B
00CTaHOBKE, OTJINYAIOMICHCS PE3KUM YCHIICHUEM PETHOHAIBHOTO TEKTOHO-KITMMATHIECKOro (hoHa.

Kak u B paspese Canxut-1, MOACTMUIAIOMIMM TOPH30OHTOM BBICTYMAeT KOpa BBIBETPUBAHUSA IO
METKOKPUCTAIUIMUECKUM TIOPOJIaM CEPOro, TEMHO-Ceporo nBera Ha uatepBaiue 1,75 (2,0) — 2,20 M. DnroBuid
MPEUMYIIECTBEHHO Pa300pHBIN, MEIKOrIBIOOBO-IIIcOHUCTRIM. KpoMe Toro, /s BCeX KPYIHBIX OOJIOMKOB
TaKXKe xapakTepHa KapOoHaTHas «pyOamikay. B 1eBoil 4acTH CTEHKM Kopa BBIBETPHUBaHHS MpHOOpeTaeT
KUPIIMYHO-KPACHBIN I[BET.

Takum o00pa3zoM, MpeAcTaBICHHBIE pa3pe3bl U3 O0OMX CKIIOHOB JIOTa B IIEJIOM HMEIOT CXOJHOE
cTpoeHune. B ocHOBaHWMM TONIIM HAaXOAWTCA KOpa BBIBETpUBAaHMS. Brlle ee 3ajmeraer TOpPU30HT,
BBHITIOJIHEHHBIH W3 TECYaHO-IIPECBSHO-IIEOHUCTON CMECH C TPUMEPHO PABHBIMH XapaKTEepUCTUKAMHU
mporecca OCaJKOHAKOIUICHHS, OIPEEISIONIAM MOMEHTOM KOTOPOTO SBISIETCS €ro HecTaOWIIBHOCTH,
BBI3BaHHAs YCHJICHHEM KaK JHJOTCHHOW, TaK M DK30T¢HHOW COCTaBJIAOMUMX MopdoreHesa. [TpuumHoi
W3MEHEHUsl TIocliefiHell MoriM ObITh BapHalMKd KiIMMaTa B CTOPOHY IIOTEIUICHUS (KaprUHCKas SIoxa
MO3/THET0 HEOIJICHCTOIIEHA), UTO MPHUBENIO K POCTY YBIXKHEHHOCTH U OOBOJHEHHOCTH JTAHHON TEPPUTOPHUH,
CIOCOOCTBOBABIINX 00Jiee HHTCHCUBHOMY MPOTEKAHHIO 3PO3HOHHO-/ICHYIAIMOHHBIX SIBIICHUH, JISKAIINX B
OCHOBE HAKOIUICHHUSI 00JIOMOYHBIX, a0COIIOTHO HECOPTUPOBAHHBIX OCAJIKOB JICITIOBHAIILHO-TIPOIIOBHATIBEHOTO
renesuca. JlocraToyHOe KOJMYECTBO CBOOOAHOW BOABI TPUBENO K (QOPMUPOBAHHIO HAa STOM YPOBHE
AJTIOBHAITBHO-TTPOITIOBUAIIBHOTO  BIIOXKEHHUSI, TIPEJCTABISIONIEro co0oi ObIBIiee pycio HEOOIBIIOrO
BO/IOTOKA, 3aIIOJIHEHHOE HAKIIOHHO-CJIOMCTHIM ITeCYaHbIM MAaTEPHAIOM.

CrnenyomuMy TOPU30HTAMH, TMEPEKPHIBAIOIIMMH KAapTUHCKYIO TOJINY, SIBJISAIOTCS cion 3 (paspes
Canxut-1) u 2 (Canxut-2). OHM Takke HUMEIOT OIpPENENeHHYIO CTENEHb KOPPESIUU MEXAy co0od —
3aJIeraroT MOYTH Ha OJJHOM T'MIICOMETPUYECKOM YPOBHE, HMEIOT OJIM3KYIO MOIIHOCTh, CIIOXKEHBI OCaJIKaMH C
MPUMEPHO paBHBIMH (HE B aOCOJTIOTHOM HMCYHCICHWH, a MO CMBICIOBOMY 3HAYEHHUIO) CTATHCTUYCCKHUMH
napamerpamu. Uto Hamboree XapakTepHO — TaK 3TO CXOXKHE OOCTaHOBKH CEAMMEHTAIIMH, OCOOEHHO MO
YHCIIOBOMY BBIpaXXCHUIO KOd(h(dUIMEeHTa BapHalni, KOHCTATHPYIOUIEMY MX CKJIOHOBBIH TeHe3uc (v>2,0).
Uro kacaercsi BpeMeHU (OPMHPOBAHUS, TO, 110 BCEH BUIMMOCTH, 3TO CAPTAHCKOE BPEMsI, JIJIsl KOTOPOro OBLIO
CBOMCTBEHHO TOHIKEHHE OOIIEro TeMIepaTypHoro GoHa, HEAOCTaTOK KOMMYEeCTBa CBOOOIHO-BIKYIIEHCS
BO/IbI (HEaKBAJIbHOE TIPOUCXOXKACHNE JAHHBIX CIOEB) U MIPOTrpecCUpyIoNIast apuIHOCTb.

OcoOHnsikoM siBisieTcst cioii 2 u3 paspesa CanxuT-1, aHajgor KOTOporo He OOHapyKeH B pa3pese
Canxut-2. OOBSICHEHHEM 3TOMY MOXKET OBITh, K TIPUMEPY, pa3inyHasi SKCIO3UINS CKIIOHOB JIOTa — pa3pes
CanxuT-2 HaxOAWTCA Ha COJHEYHOH CTOPOHE CEBEPO-BOCTOUHOM 3IKCHO3UIMU.TakuM ydacTkam JHEBHOM
MOBEPXHOCTH CBOMCTBEHHBI MpeodialaHie HHCOSIIUA U HEBO3MOXKHOCTH MPOM3PACTAHUS M 3aKPETUICHHS
pacTUTENBHOCTH, W, KaK CIeICTBHE, NallbHEeHIIasero aOisius, MHTCHCHBHBIA JCIIOBHATBHBIN CMBIB U
9PO3MOHHBIN pa3MbIB. ['eHE3uC OTIOXKEHHH CIoS JIENIOBHATBHO-TIPOITIOBUAIBHBIHN, MEePUO/ HAaKOIUIEHUS —
royioneHoBbIi. C TONOIEHOM CBsi3aHO M (POpPMHUpPOBAHWE BEHUAIOMIMX Pa3pe3bl MOYBEHHO-PACTHTENBHBIX
TOPU30HTOB.
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OULEHKA 3AT'PA3HEHUS TSKEJBIMUA METAJLIJIAMUA U METAJLJIOUAAMUAU
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ASSESSMENT OF SOIL POLLUTION WITH TRACE ELEMENTS
IN DARKHAN CITY (MONGOLIA)
©Kosheleva N.E. (natalk@mail.ru), Kisselyova T.M., Bazha S.N., Enkh-Amgalan S.
Lomonosov Moscow State University, Moscow, Russia

Abstract: The paper analyzes trace element composition of Darkhan soils and determines the content of 16 trace
elements in the soils of the functional zones of the city. While providing a compilation of maps for the distribution of
main pollutants (As, W), which display technogenic anomalies in the soils confined to the industrial (W, As) and
unbuilt-up (As) areas, the paper also defines the leading factors of their accumulation in the urban soils.

Key words: soil pollution, heavy metals, metalloids, Darkhan, Mongolia.

Beenenue

MoHronust SBISETCS OAHON U3 CaMbIX MaJIOHACEIIEHHBIX cTpaH mMupa (2,875 MITH. 9ell.) C TUIOTHOCTHIO
1,67 uen/km”. TeM He MeHee, YPOBEHb YPOAHU3AIMH JOCTATOUHO BBICOK, OKOIO 60 % HACEICHHS IPOKHBACT
B ropojax — B cronuue Ynan-barope (1,24 MiH.) U ABYX JIpYTHX KPYIHBIX Tropoaax: OpmdHaTe (86850) u
Hapxane (74500 den.). B Hacrosmiee Bpemsi COCTOSHHUE TMPUPOTHON Cpenbl B 3HAYUTEIHHOM YHCIIC
MPOMBIIIUICHHBIX TOPOJOB HMEET BBIPAKCHHYIO HETaTUBHYIO JIUHAMHUKY. [IpUYMHBI YXYALICHHS HX
9KOJIOTHYECKOTO COCTOSIHUSI OOYCIIOBJICHBI KaK Ype3MEpPHOW Harpy3kod CO CTOPOHBI HHTEHCHBHO
IKCIUTYaTHPYEMbIX MPOU3BOJCTB, 3arPSI3HAIONIMX OKPY/KAIOIIYIO CpPey, TaK U 3HAYUTEIbHBIM MOBBIIIIEHUEM
WHTCHCUBHOCTH TPAHCIOPTHBIX TOTOKOB W YBEIHMYEHHEM OOBEMOB OTXOJIOB M CTOKOB, BKIIOYas 0co00
TOKCHYHBIE. B MpOMBINDIEHHBIX Topojax QopMupyercss ocobas TEXHOTEHHas cpena, HEepelKo
HeOMmaronpusTHas Uil TOPOXKaH. DTO JIeNaeT aKTyalbHBIM HCCIIEJJOBaHUE KadyecTBa TOPOJACKOM cpenbl Ha
OCHOBE €€ 3KOJIOTO-T€OXMMHYECKON OLIEHKH.

Lens paboThl — BBIABICHUE TEXHOT'CHHBIX TEOXMMHUYECKHMX aHOMAIMH B JaHAmAadTax OIHOTO W3
KPYITHBIX MPOMBIIUICHHBIX IIEHTPOB MoHronmuu — r. JlapxaHa ¥ aHajiu3 OCHOBHBIX 3aKOHOMEPHOCTEH WX
¢dopmupoBanus. OCHOBHBIMH 3a/1a4aMu SIBISAIOTCS: 1) M3ydeHnue nanamadTHo-GYHKIIMOHAILHON CTPYKTYPHI
ypOaHU3UPOBAHHOW TEPPUTOPUHU; 2) YCTAHOBJICHHE KAYCCTBEHHBIX M KOJUYECTBEHHBIX XapaKTCPUCTUK
TeOXUMUYECKUX TIOJEeH JIIEMEHTOB-3arpA3HHUTENEe B TMOYBEHHOM IIOKPOBE TOpoJa; 3) BBHISBJICHUE
MPHUPOAHBIX M AHTPOIOTCHHBIX (PAKTOPOB, ONPEACISIONNX UX MPOCTPAHCTBEHHYIO HEOTHOPOIHOCTb.
O0BLEeKTHI 1 METOAbI

Hccnenyemast TeppuToprs pacioyiokeHa B mpezaenax OacceiiHa p. CelieHrd MEexAy XaHTalWCKUM U
XoHTelickuM xpebTtamu. Penmbed — paBHUHHO-MENKOCOMOYHBIM, XapaKTEpU3YIONMMHCS Cria)KeHHOCTHIO
(dhopM. AOCOITIOTHBIC BBICOTHI B IIPE/IENIax Topoja BapbupyroT ot 665 1o 860 M. ITourooOpa3yrolye mopo bl
MIPEACTABICHb  YETBEPTHYHBIMU  AJUTIOBHATBHO-TIPOTIIOBUATIEHBEIME  OTJIOKCHUSIMH ~ CYTVIMHHCTOTO |
CYIIECUaHOTO COCTaBa C BKJIIOUCHHUSMHU IIEeOHs, TrpaBusi © ranpki. KimMat B paifoHe ropona
KOHTUHEHTAIbHBIN, JIETHUIM CE30H Xapakrepusyercs cpemgHumu temmeparypamu 18-20°C, cpemusist 3uMHSSA
TemIiepaTypa konebdnercs ot -18 no -25°C. KonndectBo coiHeUHBIX THEH B rofy npebimaet 260. Exxeroanas
HopMa ocaakoB 300 mm. OcHOBHO#M BOAHOI apTepueil r. lapxana sieisiercs p. Xapa (Xapa 'on) — mpuTok peku
Opxon. T'opox pacrmonokeH B TpeAenax IOA30HBI KOBBUIBHBIX, 3MEEBKOBO-KOBBUIBHBIX M TIOJIBIHHO-
KOBBUIBHBIX CTeIlel Ha TEMHO-KAIITAHOBBIX 0CTATOYHO-KapOOHATHEIX MouBax [4].

Japxan O0bu1 ocHOBaH B 1961 T. Kak MPOMBIILICHHBIH HEHTP CEBEPHBIX TeppuToprii Mouroann. OKojo
86 % roporkaH POXKUBAET B MHOTOITAXHBIX JI0MaX, OCTaJIhHOE HACEIICHUE — B IOPTaX Ha OKpawHax ropoza. B
JlapxaHe pacronoKeHbl MPEANPUATAS YEPHOU METAJUTYPIHH, CTPOUTEIILHOIO KOMILJIEKCa, IMUIIEBON U JIErKOMH
MIPOMBIIITIEHHOCTH. ['0poj sBiseTCs Takke KPYHHBIM TPAHCIOPTHBIM Y3J0M MOHTOMUHM, OH CBSI3aH C
TJIABHBIMH KEJIE3HOOPOKHBIMU MarucrpaisiMu Poccrn u Kurast 6marogapst BeTke, POXOJISINEH ¢ ceBepa Ha
tor Monroymmu depes Jlapxan u Yian-batop. ABromoOuibHas nopora coeaunser apxan ¢ Poccuei, co
cronuueit Monronuu Y nan-batopom u OpaHITOM.

T'opon BEITAHYT ¢ ceBepa Ha tor Ha 12 KM BIOIb JOJWHBL p. Xaphl, C 3THM CBs3aHbl OCOOCHHOCTH €ro
MPOCTPAHCTBEHHOU CTPYKTypbl. Ha ocHoBe kocmuueckoro cauMka u3 Google Earth cocraBiena cxema
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(YHKIMOHAIBHOTO 30HMPOBAaHUS TOpoJa M  BBIACICHBI  cienyomme (QyHKIHMOHAIBHBIE — 30HBI:
MPOMBIIIUICHHAS, CeTMTeOHas (MHOTOITaXKHAsl M YaCTHBIN CEKTOp), TPAHCIIOPTHAS U He3acTpoeHHas (puc. 1).

Ipombiuinennas 30na OXBaTHIBAET PACIIONOKEHHYIO HA CEBEPE CTAapyIO YacTh ropoja ¢
KEJIE3HOOPO’KHON CTAaHIMEH M DJIEBATOPOM, TaM K€ HaXOJSITCS BOAOOYMCTHBIC COOPY)KEHUS H TIOJIS
anspalyu, NPEANPHUITHS 110 IIPOU3BOJICTBY KUPITUYA ¥ JIP. CTPOUTENLHBIX MaTepraios, HedhTebaza u
JIOKOMOTHBHOE JIeTi0. J[pyrast 4acTh 30HBI PACIOIOKEHA Ha FOTE U I0r0-BOCTOKE, T/e pazmerieHsr TOL,
[EMEHTHBIH, JiecornepepadaThIBarONINiA, KOXXEBEHHBIN 1 AJIEKTpOMeTaIuTyprudeckuii 3aBosisl. OHa oT/IeneHa
OT I[EHTPATBLHOMN JKWJIOW YaCTH ropojia OTPOTOM MEJIKOCOIOYHHUKA.

Cenumebnas 30Ha ¢ COBPEMEHHOU 3aCcmpolKoll 3aHMMaeT ICHTPaJbHYI0 4YacTh TroOpona, 3/ecCh
pacIoIOKEeHbl HECKOIBKO BBICHIMX YYeOHBIX 3aBEJCHWH, aJIMWHHCTPATUBHBIX M O(MUCHBIX 37aHUH,
yapexaeHui KyinbTypbl. C BOCTOKA, CE€Bepa U 3amaja Topoj OKPYXKAIOT 1opmouHble patioHbl.

Tpancnopmuas 30ma BKIIOYAET KPYIHBIE JOPOTH ¢ ac(aabTOBBIM MOKPBITHEM, a TAKKE KENE3HYIO
JI0pOTy, MPOTSHYBIIYIOCS C CeBepa Ha 0T 4epe3 BeCh rOpojl.

3HAUMTENBHYI0 YacTh TOpOja 3aHWMAIOT YCJIOBHO HEHAPYIICHHBIE TEPPUTOPUHU, OTHECEHHBIC K
Hezacmpoennol PyHKIIMOHATBHOM 30HE.

OnpoboBanue TMOYB Ha TeppuTopuu T. JlapxaHa MNPOBOAMIOCH O3KCIEAWIMOHHOW TPYNION
reorpaguyeckoro dakyiabrera MI'Y umenu M.B. JlomonocoBa B 2011 r. CMmelIaHHbIC TOYBEHHBIC TPOOBI B
3-X MOBTOPHOCTAX 0TOMpanuch u3 BepxHero (0-10 cM) nepHOBO-ryMycoBOro ropusonta ¢ marom 500-800 m.
OO6mee komudecTBO TpoO cocTaBwiio 69, B TOM YWCIIE B TPOMBINUIEHHOH 30He — 17, cenuTeOHOH
(MHOTORTaXKHOM) — 8, cenuTeOHOM (4acTHBIN cekTop) — 13, TpaHcnopTHOH — 12, B He3acTpoeHHoH — 19 (puc.
1).

Bo Bcex 0TOOpaHHBIX MTOYBEHHBIX 00pa3liaX METOJIOM MacC-CIIEKTPOMETPHH C HHYKTHBHO-CBSI3aHHOM
wia3moit  (mpuboper  Elan-6100 u  Optima-4300 DV ¢upmer  "Perkin Elmer", CIIA) onpexaeneHs
KOHIIeHTpaIuu 6osee 50 anemeHToB. AHanu3 nmposeaeH Bo BHUM MuHepanbHOro ChIphs.

Bemnunaa pH u comepkanme rymyca B o0pasiax ompeneieHbl MeToqoM TropuHa B JKOIOro-
TeOXMMHYECKOM Hay4HO-00pasoBaTenbHOM LeHTpe 'eorpaduyeckoro dakynbrera MI'Y.
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s noapoOHOro aHanu3a ObUTH BHIOpaHbI 16 HanOojee TEXHO(PMIBHBIX M AKOJOTHYECKH ONMAaCHBIX
TSOKENBIX MeTaiioB U metayutonnioB (TM) [2]. dnsg HuX ObutM paccuWTaHbl Kiapku koHueHTpammii KK
(oTHOIIEHHE COACPKAHUS DJIEMEHTAa B KOHKPETHOM OOBEKTE K €ro KIapky B IuTocdepe) M KIApKH
paccesaus KP (oTHomieHwe kimapka ayieMeHTa B JHUTOchepe K CONEpPIKaHWIO DJIEMEHTa B KOHKPETHOM
00BeKTe), pacdeT MPOBOIUIICS OTHOCHTEILHO TII00aNbHBIX KiIapkoB mutocdepsl A.I1. Bunorpamosa [1].

OO6paboTka aHANUTHYECKUX MJAaHHBIX BKIIOYajda BBIYMCICHHE CPENHUX, CPEAHUX KBAJAPATHUHBIX
OTKJIOHEHUH, KOA((UIIMEHTOB BapHalldi, MaKCUMAallbHBIX W MUHHMAJIBHBIX 3HAYEHWH B IPOrPaMMHOM
nakere Statistica 8. BiusHUe MOYBEHHBIX MapaMeTPOB, YCIOBHH penbeda W aHTPOIOreHHbIX (aKTOPOB Ha
YPOBHH COJIEpKaHUS DJIEMEHTOB B MOBEPXHOCTHBIX TOPU30HTAX IMOYB OICHUBAIOCH ITyTEM MHOTOMEPHOTO
perpeccuonHoro anammsza B makere S-PLUS. Mertoa perpeccHOHHBIX JepeBbEB TO3BOJISIET Pa3OUTh
HCXOMHYIO BBIOOPKY C KOHIIGHTpAIMSIMH DJIEMEHTA Ha IMOJABBIOOPKH, HMEOINMe OJIM3KHE 3Ha4YeHUs
COJZICp)KAHUSL DJJIEMEHTAa M XapaKTepU3YIOUIMecs ONpeeNeHHbBIM CcodYeTaHHeM (U3UKO-TeorpaduIecKux
YCTIOBUH M TEXHOTCHHBIX (paKTOPOB.

Pe3yabTaThbl U HX 00CYy:KIeHHE

Ieoxummuueckas crienuanu3anys moys T. Japxana Obuta ompeselieHa Ha OCHOBE CPEIHUX 3HAYCHUH
KK u KP mns BamoBoro comepxkaHus 16 XMMHYECKHX 3JIEMEHTOB B IMOBEPXHOCTHBIX TOopu30HTaX. Cpemu
HakarmBaromuxcst TM — We 14A8;3 6Cdy,92Sby 3sPby ssM0; 375N, 57 (HIoxHMe nHnekcsl — KK), paccenBarorcs
Ni, Cu, Cr, Co, Ti u Mn (KP ot 3,61 no 1,85), ocraibHbie ameMenTsl (V, Zn, Ba) HMeIOT OKOJIOKIapKOBbIC
cogepxkanus. OTnenbHble (QYHKIMOHAIBHBIE 30HBI TOPOJa XapaKTePU3YIOTCS ONM3KUMHU T€OXUMHYECKHUMHU
criektpaMu (puc. 2) ¢ MakcuMmanbHbIM HakorieHueM W u As (KK ot 2,7 o 10) u ymepennsim — Sb, Cd u Pb
(1,3-2,6). [anee Oomnee mompoOHO pPacCMOTPEHBI MPUOPUTETHBIC JUIS IOYB TOpPOAA IMOJLIIOTAHTBI C
HanOonpmuMu KK, a IMEHHO MBIIIBSIK U BOIb(PaM.

———HEIECTPORHHER =~ NPOMDIUAEHHER = CeauTebHen [sacTHo cavrop) ~cenuTebHzn (MHorosTamHas] TpEHCNOpTHER

Puc. 2. 'eoxuMuueckue CreKTphl II04YB Pa3HbIX (yHKIHMOHAIBHBIX 30H

Yenosusa mucpauuu u axxkymynauyuu As u W 6 nouse. Mpiibsik (As) — ci1a0ONmOaBUXKHBIN
AHUOHOT'CHHBIN 2JIEMEHT, MOJIMBAJICHTCH. SIBISETCS OTHUM M3 IPUOPUTETHHIX TOKCUKAHTOB, OTHOCSIIIUMCSI K
I xmaccy omacHoctH. VICTOYHHMKaMM €ro TEXHOI'CHHOTO IMOCTYIUICHHS B JIaHAMA(THI  CIIyKaT
METaJUTypTUYeCKHE 3aBOMAbI, CXKUTaHWe yIis, He(TH, MomoIMe cpeicTtBa. IloBeneHue As B Io4yBax B
3HAYUTEIILHOU MEpE 3aBUCHT OT CTEIICHH €ro OKUCIIeHUs. B apuaHbix manamadrax As cinabo-1oIBUKEH, HO
B COMIOBHIX BOAAaX €ro MOJABIKHOCTh KaK aHHOHOTCHHOT'O JJIEMEHTa BO3pacTaeT. AS KOHIICHTPUPYETCS Ha
COpOIIMOHHBIX TCOXMMHUYCCKUX Oapbepax, ¢ KOTOPHIMH CBSI3aHBI €rO IOBBIIICHHBIC COACPKAHMS B TJIMHAX,
THAPOKCHIAX JKelie3a M OpraHMYeCKuX BellecTBax [S]. YCTaHOBIIEHO, YTO TEMIIbI COPOLIMHM apCeHHTa BO
MHOTOM KOHTpPOJIUPYIOTCS COJIEPYKAHUEM OKCHJOB jKejie3a W BenmnuyuHoHW Eh cpembl, a konuuecTBo As,
abcopOMpPOBaHHOTO Ha TIOBEPXHOCTH OKCHJOB, 3aBUcHT OT pH. HambGonmee HU3KME YpOBHHU cOnIEpX)aHHS
MBIIIbSAKA XapaKTePHBI JUIsl TIECUAHUCTHIX MOYB, B YACTHOCTH, JUIS Pa3HOBHIHOCTEH, (hOPMHUPYIOIIUXCS Ha
rpaauTax. Ero MakcuManabHBIC KOHIIGHTpAIlMH, KaK IMPABUIIO, CBS3aHBI C AJUTIOBHAIBHBIMH ITOYBAMH H
[MOYBaMH, O0OTaIEHHBIMU OPTaHUYECKUM BeIIecTBOM [3].
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Bonbdpam (W) — MeTamn ¢ 04eHb BBICOKOH TEXHO(DHIBLHOCTBIO, KOTOPBIH aKTHMBHO HCIOIL3YETCS B
METaJUTypruy, OJJIEKTPOHWKE M JPYrHX OOJNACTSIX TEXHUKU. SIBIsSETCSs KOMIIOHEHTOM >KapOIpOYHBIX
CBEPXTBEPBIX cTalleil U criaBoB (mobdenut, crerumT). OTHOCUTCS K 3 Kilaccy onacHocTH. Bee munepanst W
cabopacTBOPUMBl M TIO3TOMY OTJIHYAIOTCS HH3KOH MOOWJIBHOCTHIO B THUIEPreHHbIX ycioBusax [3]. B
ommyme ot As, B Onochepe MHOTHE aCTIeKThl TEOXHMMHUH 3TOTO METalljla HE H3Y4CHBI.

B mepepacnpenencann TM B janamadrax BaKHYK pojidb HrpaeT penbed, MUTpaUs MOXKET
OCYILIECTBIATHCA MYyTEM BOJHOIO CTOKa M MEXaHWYECKOro CHOCa PBIXJIOro MaTepuaja BHU3 1O CKJIOHY.
[MosTomMy Ha Tepputoputo apxana no manaeiM SRTM [7] B mporpammHom mnakere SAGA Hamu Oblna
MOCTpOEHa KapTa KPYTH3HBI CKJIOHOB, JUISI KOTOPBIX BBIICTIECHBI clieayromue rpagammu: 0-1°, 1-2,5°, 2,5-5° u
5-7,5°. Tepputopus ropoja 3aHUMAaeT B OCHOBHOM CYOTOpPH30HTaJIbHBIC IOBEPXHOCTH U CKJIOHBI C YKIIOHOM
MeHee 2,5-3°. Hambonee kpyTble YYacTKH TNPUYPOUEHBI K OTPOTY MEIKOCOMOYHHKA, OTAEISIONIETO
CENMTEOHYIO YacTh TOPOJIa OT F0XKHOM MPOMBIIIIICHHON 30HBI, OHU SIBIISTIOTCS HE3aCTPOCHHBIMHU.

Axkymynsiiuss TM B mouBax BO MHOTOM ONpENENseTcs (PU3NKO-XUMHUECKHIMU XapaKTePUCTHKAMH
noyB. Ha copOIMOHHYIO CITOCOOHOCTH MOYB BIHSET HANWYHE KOJJIOMIOB, C XMMUYECKON TOYKH 3PEHUST OHH
MPEACTABIISIOT COO0H cCaMylo PEaKIMOHHOCIIOCOOHYIO YacTh MOYBBI, KOTOpas Hanbosee BakKHA MPH OLICHKE
noBefeHuss TM B manmmadrax. Bplaensror MHHEpalbHBIE, BKIIOYAIOIIUE TPEUMYIIECTBEHHO
¢GuIocHIMKaTEl U pa3Hoe KOMM4ecTBO OkcuaoB Fe m Mn, W opraHuyeckue KOJUIOWBI, TPEICTaBlICHHbIC
rymycoBbiMH cyOctaHmmsmu [6]. CopepkaHue rymyca B IOBEPXHOCTHBIX TOpU30HTax mouB JlapxaHa
Bappupyer B mpenenax or 0,48 mo 4,49 %, ero mNpOCTPaHCTBEHHOE paclpeneiieHue OTIUYACTCS
3HAYUTENFHOW H3MEHYHBOCTHIO. BoMbImas 4acTh TOPOJCKON TEPPUTOPUHU XapaKTepu3yercd 3HAUEHUSMU
rymyca menee 2 %, OIHAKO CYIIECTBYET s IMOYBEHHBIX apeaioB, TJie CoAepiKaHHe YBEIMYEHO B 2 pasa.
[IpouienTHOE Ccopepx)aHWE OKCHUIOB Mn B TOBEPXHOCTHOM ropusoHTe mouyB coctasiser 0,05 mo 0,16, a
okcunioB Fe Bappupyer B mmpokux npenenax — ot 1,9 mo 8,0 %.

NHTeHcuBHOCT Murpauuu coequHeHud TM B moYBaxX KOHTPOJIIMPYETCS LIEIOYHO-KMCIOTHBIMH U
OKHCITUTENBbHO-BOCCTAHOBUTENbHBIMU yclOBHsAMH. Pacripenenenne pH B mouBax JlapxaHa oTiaudaercs
ofHOpoaHOCThIO (7-7,5). MakcumanbHble BenmnauHbl pH 9-9,5 npuypodeHs! kK moisM QUIIbTpaIum, a Takxke K
HE3aCTPOCHHOM 30HE Ha ceBepo-3amajic OT I0KHOW YacTH MPOM3OHBL. BBUaY rTyOOKOro 3aieranusi ypoBHS
TPYHTOBBIX BOJI B TOPOJICKUX MOYBAX FOCHOACTBYIOT OKUCIUTENbHBIE yCinoBus. OMHAKO B Mpeenax MoHMbl
p- Xapbl MOXHO BBIJICIHUTH TEPPUTOPHIO C IEPEMEHHBIM PEKUMOM YBIIaXKHEHHUS B pa3HbIC CE30HBI.

Comepzxanne Fe: O3

<3,82% >3,82%
{ Copepxanne NInO ] { Cogep:raHHe TYMYCA J
<0,062% ‘ >0,062% <2,1% | >2,1%
( CogepiraHHe IyMyca } 7,87 mr/Kr 12,3 Mr/Kr
Cv=11,2% Cv=28,9%
<2,1% | >2,1% n=7 n=7
4,15 Mmr/kr 5,25 Mr/kr 7,68 Mr/Kr
Cv=37,2% Cv=21,3% Cv=25,9%
n=27 n=19 n=9

Puc. 3. PerpeccuonHoe nepeBo cozeprkanus As B IOBEPXHOCTHBIX TOPH30HTAX MOYB. B oBaNbHBIX (QUrypax OTpaxeHsl
dbaxrops! 1uddepeHanuy noka3aress, Ha JIMHUAX YKa3aHbl MX TPaJlallii, B IPSMOYTOJIbHBIX - CPE/IHEE COIAEpHKaHUE dIIEMEHTa B
BEPXHHX ropu30HTaX 1o4B; Cv — ko3 GUIMEHT BapHalliy; N — KOJIMYECTBO TOYEK.

Ypoenu cooeprcanus u npocmpancmeennoe pacnpedenenue As u W ¢ nouge. MuxposneMeHTHbIH
COCTaB TIOYB HACJIEAYETCS OT MAaTEpUHCKHX MOPOA, KOTOPBIA B YCIOBHUSIX Topoja TpaHCHOPMUPYETCS MOJ
BO3J/ICHICTBHEM TEXHOTEHHBIX MCTOYHHKOB, MPUYPOUYCHHBIX K OMpPEAeIeHHBIM (QYHKIIMOHAIBHBIM 30HaM. Mx
JanpHelas cyap0a ompenensercss KOMIUIEKCOM JIaHAMA(THBIX ¥ TOYBEHHBIX (aKTOPOB, KOTOPBIE MOTYT
CIOCOOCTBOBATh MUTPANMU WIIM akkymyisinuu TM B mouBax. J[Jisl OIEHKM WX 3HAYUMOCTH HAMH OBLIH
MOCTPOCHBI PETPECCHOHHBIC JEPEBhS, OTPAXKAIOIIUE BKJIAJ Pa3IMYHBIX (PAKTOPOB B IMPOCTPAHCTBEHHYIO
W3MEHYHMBOCTh cojepxkaHuss As u W B TopoJACKHMX Mo4yBax. B kadecTBe Tpynmupyroummx MepeMeHHbIX
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WCTIOJIb30BaHbl: (PYHKIIMOHAIbHOE Ha3HAUCHNE TEPPUTOPUH, KPYTU3HA CKIIOHOB U CBOKMCTBA IMOYB (BETHMYMHA
pH, comepxanue rymyca, MnO, u Fe,03).

AHanmu3 TONYyYEHHBIX pPe3yJNbTaTOB IOKa3al, 4YTO OCHOBHBIMH (PaKTopamH, KOHTPOIHPYIOMIMMHU
HakorieHue As, siBisiercst cogepikanue Fe,O;, MnO u rymyca (puc. 3). HanGonbinne KoHIEHTpanuu As
(2,3-18 Mr/kr) xapakTepHbl Ui TIOYB TPOMBIIUICHHOW M He3acTpoeHHO#H 30H [lapxana (puc. 4a), a
HanMmeHbInue (2,4-9,1 Mr/kr) — uist cenuTeOHOH MHOTORTAXKHOM 30HbI.

a) 6)
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7 O Median O Median
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{uacTHei cenrop) {mHoroatamman]
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DYHNLMOHANLHAR 0K DYHKUMOHANLHAR 30HA

Puc. 4. Ilnarpammsl pazmaxa cogepxkanust As (a) 1 W (0) B mouBax (yHKIMOHAIBHBIX 30H I'. JlapxaHa

Jlpyras kapTuHa HaOJIOJaeTCs NMPH BBIABICHHH (AKTOPOB pacrpeneineHus W B mouBe (puc. 5).
VYpoBeHb €ro cojiepKaHusl ONMPEAEIIeTC MPUHAMIEKHOCTBIO K (PYHKIIMOHAILHON 30HE, T.€. TEXHOTC€HHBIMH
ucrounukami. [lousenusie paxropsl (conepkanue okcuaoB Fe, Mn u rymyca) MoryT 1100 yCHIMBATh, JINOO
oCNIabNATh aKKyMynsiuio W B TIOBEPXHOCTHOM TOpPH30HTE MMouB. BimsHus nangmadrtHoro ¢akropa
(kpyTU3Ha CKJIOHOB) He OOHapykeHo. MakcumaibHas KoHIeHTpams W B mouBax [lapxana 3aduKkcupoBaHa
B HE3aCTPOCHHOW 30HE (63 MI/KT), IPH 3HAYUTENBHBIX KoieOaHusx (2,1-22 Mr/Kr) B MPOMBIIIEHHOH 30He
conepxkanne W Taroke moBbimieHo (puc. 40). HaumeHbliee BasoBoe cojaepxkaHue W B IMOBEPXHOCTHBIX
TOPU30HTaX FOPOJICKUX MOYB OTMEYACTCS B CEMUTEOHON 30HE C MHOTOdTaXKHOMU 3acTpoiikoi (0,2-8 MI/kr).

Copep:ranne MnO

0,06-0,067% >0,067%

1,24

Cogepxanne Fe:O3

<0,06%

ComepsraHue rymyca 4,07 mr/kr 22,18 mr/kr
Cv=45,9% Cv=96,6%
=7 n=5 ‘<3,6% 3,6-‘4.1% >4,1%
2,49 Mr/Kr 4,72 Mr/KT 7,68 Mr/Kr 4,72mr/Kr 10,49Mr/KT 19,07mMr/xr
Cv=50,6% Cv=48% Cv=511% Cv=29% Cv=46,5% Cv=52%
n=12 n=17 n=% n=6 n=3§ n=6

Puc. 5. PerpeccronHoe nepeBo copepxanuss W B HOBEPXHOCTHBIX TOPH30HTaX 104YB. DyHKIMOHAIBHBIE 30HBI: 1-cennTeOHas
(MHOTrO3TaXHaA), 2-cenuTeOHas (YACTHBIH CEKTOp), 3-IIPOMBIIUICHHAs!, 4-TPaHCIIOPTHAs, 5-HE3aCTPOCHHAS.

WnaTeprionsmusi 1Mo ceTH TOYEK HEperyIspHOrO0 MOYBEHHOTO OMpOOOBaHUS OCYIIECTBISIACH B
nporpaMmMHoM makere SAGA meronom Ordinary Kriging. ISl mOCTpOSHHBIX M€OXMMHUYECKUX KapT (pHC.
6a, 6) OBUTK pacCUMTAHbI CTaHAAPTHBIC OTKIOHEHHS (OMMOKa HHTEPIONAINN) METOA, KOTOPhIE BAPbUPYIOT
wis As B npeaenax ot 1,84 g0 2,72 mr/kr, gt W — ot 6,2 1o 7,4 mr/kr (puc. 6B). Ha MOHO3JIeMEHTHBIX
KapTax BBIJCISIFOTCS JIBE aHOMAJIMU C HaWOOJNBIIMMH KOHICHTpawsiMd W U As, KOTOpbIE PUYPOYEHBI K
MPOMBIIUICHHOH 30He. B ceBepHOM 4YacTW MPOM3OHBL, TAE pacloliokeH MelbKOMOWHAT, BaJOBBIE
conepxanust W BapbupyloT B mpenenax 17-23 mr/kr, As — 10 13 mr/kr. B 10)KHOW YacTH MPOM3OHBI, TIe
COCPEIOTOYEH Psiji MPOMBIIUICHHBIX MPEANPHATHI, aHOMaJIMsl 3arpsA3HEHUs] BHITSHYTa Ha CEBEP U HUMeEeT
Oonee Boicokue KoHIeHTpaud W (17-39) u As (17-18 mr/kr).
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Puc. 6. Pactipenenenue As (a), W (6) u ctaHgapTHOE OTKIOHEHHUE (B) MX BAJIOBOTO COZIEPKAHUS (MI/KT') B TOBEPXHOCTHBIX
rOpH30HTaX 10YB T. JlapxaHa

Ananu3 kaptel (puc. 6B), XapaKTepU3yIOIIeW TOYHOCTh IOCTPOGHHBIX TE€OXMMHUYECKHX KapT,
MO3BOJISIET YCTAHOBUTH YYACTKH, Ha KOTOPBIX IENEcO00pa3HO TMPOBECTH JOMOJIHUTEIBFHOE OMpoOOBaHUE
no4B. K HUM OTHOCSTCSI TJIaBHBIM 00pa30oM BOCTOYHBIC OKpaHBI TOPOJIA.
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Wi.14A83,6Cdy,92Sb1 gsPb; s5sMo0; 3;Sn; 27, TP 3TOM TOBBIIICHHBIC KOHIIEHTPAIMKA HaJ OOIIEropoJICKUM
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Abstract: Sustainable development of the population, the industry and agriculture of Mongolia plateau depends on
water resources. The arid climate and landscape conditions of the central and south part of the Mongolia plateau
determine non-uniform distribution of water resources. The basin of Selenga river, relative provided with water, covers
8 ayimaks Mongolia and makes more than 19 % of territory of the country. In Northern Mongolia there is the largest
lake Khubsugul which contains up to 380 kv’ fresh water. The river Onon concerning to Pacific system, are located in
mountains Khenteja. In the Zabaikalye, southern Mongolia and Inner Mongolia fresh, salt and soda lakes are located
many. In southern and in some areas of the central Mongolian plateau essential lack of water is observed. Here many
the dried up rivers, soda and salt lakes which waters are unsuitable for drink and economic use.

In connection with a problem of deterioration of water there is a necessity of use of modern methods of
preparation and clearing of waters (physical, chemical, mechanical and biological) in view of features of territory of
Mongolian plateau. The geographical position of this region - high mountains, active solar insolation and the big
percent of days with winds - allows to use an environment for preparation and clearing of waters.

Aerobic and anaerobic microorganisms participate in processes the purification of waters. Proteins,
polysaccharides, lipids and nucleic acids decay aerobic and anaerobic hydrolytic bacteria. In aerobic conditions they are
oxidized up to carbonic acid, water and a biomass of bacteria, in anaerobic conditions - up to low-molecular organic
substances. These substances serve as a substrates for gas-forming bacteria - methanogens and sulphatereduces.
Therefore the most effective processes of clearing of waters now are use psychrophilic, mesophilic and thermophilic
aerobic and anaerobic bioreactors.

Alongside with these special clearing constructions recently the increasing development is received with
biological ponds with plants and stones on which develop aerobic and anaerobic bacteria. These perifiton bacteria form
effectively functioning biofilm. A perspective direction of biological clearing of waters is use microbial mats. These
stratified microbial mats usually develop in thermal sources, sea lagoons and soda-salty lakes. In biological ponds
develop also planktonic and bentic filtration organisms.

The high-mountainous arrangement of Mongolia allows to use solar batteries, mini hydroelectrostations and
wind-driven generators for preparation and clearing of waters by means of a filtration and a distil. In protection of
waters struggle against cutting down of woods in upper the rivers, ploughing up the grounds and excessive pasture
cattle in river valleys has great value. Quality of waters depends and on functioning marsh systems. On some sites of
the rivers and lakes it is possible to carry out special works on bioremedation.

Use of a complex of modern methods will allow to carry out qualitatively preparation of potable water for the
population and cattle, clearing of waste industrial and household waters for an irrigation, power, extractions of minerals,
processing of a wool and a skin.

The increase of population, development of the industry and agriculture of Mongolian plateau require
maintenance of high water quality. For the decision of this vital purpose the Government and scientists are necessary to
elaborate the complex program of rational use of water resources of Buryatia, Mongolia and Inner Mongolia.

Key words: water resources, Mongolian plateau, acrobic and anaerobic microorganisms.

ApHWIHBIA, PE3KOKOHTUHEHTANGHBIA KIMMAaT ¥ JaHAmaTHbIC YCIOBHS MOHTOIBCKOrO ILIATO
OTIpeNeNII0oT HEepaBHOMEPHOE paclpeielieHne BOJHBIX PecypcoB. B 1ieHTpaIbHOM M BOCTOUHOM YacTH IIaTo
pacnonokeHbl OacceliHbl pek Camdurs, OHoH u XopidH. bacceliH peku Ca3HID, OTHOCHTEIBHO
obecrieueHHbIN BOJOH, oxBaThiBaeT § aiimakoB MoHromuu u coctasisier 19 % tepputopun crpaHbl. B
CeBepHoii MOHIOIMHE HAXOAUTCS CAMOE KPYITHOE 03ep0 XyOCYryld, KOTOPOe COMEPKHT OKono 380 Kkm’
npecHol Bojabl. BepxoBbst pekn OHOH, OTHOCSIIEHCS K THXOOKEaHCKOMY OacceiiHy, pacrolioxeHbl B ropax
XauT351. B OGeccrounoii 1{enTpanbHO-A3HaTCKON 30HE PACIHOIOKEHO MHOIO TPECHBIX, COJICHBIX M COJOBBIX
ozep [1, 10]. B roxHOI, BOCTOUHOM M B HEKOTOPBIX pailioHax ILEHTpajdbHONM MoHTONMHMH, Ha ceBepe
Buyrpenneit Monronmun u  tore 3aaiikanbsi HaONMOAaeTcs HENOCTATOK BOJBL.  37€Ch  MHOTO
MIEPECBIXAIOMINXCS PEeK, COAOBBIX M COJEHBIX O03€p, BOABI KOTOPHIX HEMPHUTOAHBI I THThS U
XO034WCTBEHHOT'O UCIIOIb30BaHUS.

Mexny T1eM, YCTOMYMBOE pPa3BUTHE HACEJIECHUs, IPOMBIIICHHOCTH M CEIbCKOIO XO3siCTBa
MOHT0IBCKOT0 TIJIATO 3aBUCHT OT BOIHBIX PECYPCOB U ero kKadecTBa. [IprpomHbie BOABI SABISIOTCS CIOXKHON
CHCTEMOMH, COCTOsIIEH U3 BOABI, B3BEUICHHBIX, KOMJIOMIHBIX M PAacTBOPEHHBIX mnpumeceil. ComepxaHue
OTAENbHBIX TpHUMecel ompenenseT KadecTBO Boabl. [lpu ompeneneHnn KadecTBa BOJBI HCIONB3YIOT
¢duznveckue, XUMUYeCKue, OMOIOrHnYecKue 1 OaKTeproIornieckrue nokazarelid. MOHHUTOPHHT Ka4ecTBa BOJI
MOCTIEIHUX JIET TMOKa3bIBaeT YBEJIMYEHHE 3arpA3HEHUs MOBEPXHOCTHBIX M IOI3EMHBIX BOJ MOHTOIMH U
Poccum [2, 7, 8, 9]. D10 cBsI3aHO ¢ yBETMUEHUEM BOJOMOTPEOIICHHUS B TOPOIaX, MPOMBIIIIEHHOCTH, J00BIYE
MOJIE3HBIX MCKOMAEMBIX U OPOLICHHH. AHTPONOreHHOE 3arps3HeHre HaONIolaercss B BOAHBIX OOBEKTax B
HEIOCPEICTBEHHOW MOOIM30CTH TopoAoB YmaanOaatap, OpmdHdT u Japxan (MoHronus), HaceleHHBIX
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nyHkroB [IpuoHonbst (3abaiikanbe) u ropoaoB llumma-XoT M VYnsacrair (Buyrpenusst MoHronust) mpu
)Z[O6BI‘I€ 30JI0Ta B BEPXOBLAX MHOIMX PEK, a TAaKXKC B MECTaX HMHTCHCUBHOI'O BbIlIaCa CKOTa B PCUYHBIX
nonnHax U BOMm3H o3ep. COBpeMEHHOE COCTOSIHHE O0ECIEeUEeHHOCTH HaceleHHs] KaueCTBEHHOW MUTHEBOU
BO/I0# B OacceitHe peku CaNdHI?, a TakKe BKIIAJ TPAaHCTPAaHWMYHOTO MEPEHOca B 3arps3HeHue o3epa baiikai,
paccMoTpensl B padore [1].

B cBs3u ¢ mpoOnemoi yXyIIIeHHs KadyecTBa BOJbI BO3HHUKAET HEOOXOIWMOCTh HCIIOIb30BAHMS
COBPEMCHHBIX MCTOAOB IIOATOTOBKU W OYHUCTKH BOJ (q)HSI/I‘IeCKI/IX, XUMHYCCKUX, MCXaHHYCCKUX U
OMONIOTMUECKHX) ¢ YIeTOM ocoOeHHOcTel TeppuTopuu Monronun. I'eorpadudeckoe monoxenne MoHToIHH
— BBICOKOI'OpLE, aKTHUBHAasA COJHCYHAsA HWHCOIALNUA U 60J'II)HIOI71 IMPOUCHT ):[Heﬁ C BE€TpaMHU — IMO3BOJIACT
HCIIOJIB30BAaTh MPUPOAHBIC YCIIOBUSA JJIA IMOATOTOBKU U OYUCTKU BOJ.

buorexnomornueckue MMpoueCChl M3JJaBHA HUCIIOIB3YIOTCA JJIsI OUMCTKH CTOYHBIX W ITPOMBIINIJICHHBIX
Boa. Jlns ydydlleHuss KadecTBa €CTECTBEHHBIX BOJOTOKOB IPEAJIAraeTcsi HCIOJIb30BaTh Ha pekax
HCKYCCTBEHHBIE OHONOTHYECKHE MpPyAbl (BOBMOXKHBI KacKajbl) M CO37aBaTh CIEHaIbHbIC OOJIOTHBIE
CHUCTEMBI JI1 IIOATI'OTOBKHM H OYMCTKH BOI. Ot 6HOT€XHOJ’IOI‘I/I‘IGCKI/IG COOpPYXKEHUA IO OYHCTKE BOA C
HCIIOJIb30BAHUEM MUKPOOPTaHHU3MOB, paCTeHI/Iﬁ u I‘I/II[pOGI/IOHTOB C YCIICXOM IMPUMCHAIOTCA B HACTOAILICC
BpeMsi BO MHOTHX CTpaHax mupa [4]. DTo CBS3aHO ¢ TeM, YTO OHOJIOIMYECKOE COOOIIECTBO BOMAHOM TOMNIIU U
JOHHBIX OTJIOXKEHWH, B TMEPBYI0 odepens MHKpoOHOe, O(PQPEKTHBHO OUYUINAET BOAY. YyacTue
MHUKPOOPTaHU3MOB B (POPMUPOBAHMM XUMHYECKOTO COCTaBa BOJ BBISBICHO INMPH W3YYEHHH MHUKPOOHBIX
COOOIIIECTB BOJ M JIOHHBIX OCAJIKOB IO IEMOoYKe: MpUOpekHbie 000Ta - 03epo YIISTHCYY — UCTOK M3 3TOT0
o3epa (Tadim. 1).

Baxwueiiiieii GyHKIHEl MHKPOOPraHM3MOB BOIHBIX CHCTEM SIBIISICTCS MX YYacTHE B KPYrOBOPOTE
XHUMHYECKUX AJIEMEHTOB, Mpoleccax MPOMYKIMHA U JECTPYKIIUU OPraHMYECKOTro BEIeCcTBa, 00pa30BaHUU U
HOTpe6JIeHI/II/I ra3oB, CUHTC3€ MHUHECPAJIOB U U3MCHCHUN (bI/ISI/IKO-XI/IMI/I‘IeCKI/IX mapaMeTpoOB BOAHBIX CHUCTCM.
[lupokoe pacmpocTpaHEeHHE MHUKPOOPTAHU3MOB, HMX CIHOCOOHOCTh (DYHKIIMOHHMPOBATh B a’pOOHBIX U
aH33p06HbIX YCIOBUAX, alanTaiusad K SKCTPEMAJBHBIM YCJIOBUAM CpEAbl IMO3BOISICT MM YUYaCTBOBATH B
6I/IOI‘COXI/IMI/I‘IGCKI/IX mponeccax B IIPECHBIX, COJCHBIX M COAOBBIX O03€pax, XOJOJHBIX M TEpMaJIbHBIX
MUHEpaJbHBIX HCTOYHHMKAX, pekax u Oonorax [4, S5]. B cBow ouepens, reonoro-reorpadpuueckue
OCOGCHHOCTI/I MECCTHOCTH, (1)I/I3I/I‘IGCKI/IC YCIoBUA U XUMHUYECKUH COCTaB BOJ BO MHOI'OM OIIPEACIAIOT
CTPYKTYPHO-(PYHKIIMOHAIbHYIO OPTaHU3AIHI0 OMOTHI BOJJOEMA, B TOM YHCIIE H MUKPOOHOTO COO0IIECTBA.

Tabnuna 1.
YuciaeHHOCTh MUKPOOPTaHU3MOB B JIOHHBIX OCaJKaXx HpI/I6pe)KHOFO 60J‘IOTa, HCTOKaA 1 03€pa Vns[chyy (BHyTpeHHS[S[ MOHFOJ'[I/Iﬂ)
Mecro T°C pH | M,r/n | A3poGst AHa3po0sI AdpobsI AHa3po0sI
0T60pa IIPOTCOJIMKHU IIPOTCOJIMKHU HECJITHOJIOJINTUKHA HECJITHOJIOJINTUKH
Boznoro 26,3 8,0 [ 2,12 10° 10° 10 10°
O3epo 24,7 9,0 | 1,79 10° 10° 10° 10°
Hcrok 24 89 | 1,75 10 10° 10 10

AdpoOHBIE ¥ aHadpOOHBIE MHKPOOPTaHW3MBI YYacTBYIOT B TIPOIECCax CAMOOYHIICHHUS BOJI.
BricokomoniMepHbIe COSTMHEHUS — OCIKH, MOTUCaXapu/Ibl, IUMUIB K HyKIICMHOBBIC KUCIOTHI Pa3liaratoTcs
a’pOOHBIMH ¥ aHAPPOOHBIMU THAPOIUTHUECKUMHU OakTepusiMU. B a’dpoOHBIX YCIIOBHSIX OHH OKUCIISIOTCS 70
VIJIEKUCIIOTHI, BOABI M OWOMAacchl OakTepuii, B aHadpOOHBIX YCIOBHUAX — JO0 HHU3KOMOJICKYJSPHBIX
OpPraHMYECKHX BENIECTB. DTH BEIECTBA CITyKaT CyOCTpaToM IJisi ra3000pa3yronux OakTepHii, B MEPBYIO
odepens MeTaHoreHoB. [loaTromy Hambomnee d3PPEKTUBHBIMH TPOIIECCAMU OYUCTKH BOJ B HACTOSIIEE BPEMs
SIBIISIIOTCS. MICTIONIb30BaHUE TICUXPO(UIBHBIX, ME30(WIBHBIX U TEPMOMUIBHBIX ad3pOOHBIX M aHadPOOHBIX
OHOpEaKTOpPOB.

Hapsny ¢ sTUMH crHeluanbHBIMH OYHUCTHBIMH COOPYKEHUSIMH B IIOCIEHEEe BpeMsi Bce Oorbliee
pa3BUTHE TONYYAIOT OMOJIOTHYECKUE TIPY/Ibl C PACTEHUSAMH U KaMHIMH, Ha KOTOPBIX Pa3BUBAIOTCS ad3pOOHbBIE
W aHadpoOHbIe OakTepuH. DTH NepUPUTOHHBIE OaKTEpUU 00pa3ylOT aKTHBHYIO OuoruieHKy. Ha OTKpBITHIX
TUIOIIA/IKaX JOMHHAHTAMH JTHX OWOIJICHOK SIBISIOTCS (OTOTPOPHBIC OKHCTEHHBIE M AHOKCHUTEHHBIE
Oakrepuu. B oumcTke BOIBI NPUHUMAIOT Y4YacTHE IUIAHKTOHHbIE W OCHTOCHBIC (HIBTPATOPBl —
0ECIIO3BOHOYHBIC JKHBOTHBIE. BbICOKOropHOE pacrosiokenne Monronuu, 3abaiikanbs u BHyTpeHHel
MOHTOUH TO3BOJISIET UCTIONIL30BaTh COMTHEUHBIE OaTaper W BETPSIKH JUIS MOJITOTOBKM M OYHCTKH BOJ MPH
noMoIy (QUIBTPAIlMA W ONpEeCHEeHUs. [lepCrieKTUBHBIM HaNpaBICHHEM OWOIOTHYECKOW OYMCTKH BOJI
SIBIISIETCS] HCTIOh30BaHUE MUKPOOHBIX 00pacTaHuii wiu MaToB [3]. DTH cTpaTH(PHUIUPOBAHHBEIE MEKPOOHBIE
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MaThl (TONIIMHOMN 70 5 CM) BBISBIICHBI Ha BBIXOJIE TEPMAIBHBIX W XOJIOJHBIX HCTOYHUKOB, B MPHOPEKHBIX
30HaX 03ep U pyciax pek MOHToJIbCKOro miato (Tadm. 2 u 3).

Tabnuma 2.
CkopocTh MUKPOOHBIX IPOLIECCOB B MaTax ruporepM Xanraii 1 Bocrounoro CasiHa
Hcrounux T°C s%, OxcUreHHbIi Anokcu Cynbdar CH4 oxucnenue
MI/i dorocunTe3 T | hoTOCHHTE3 penykuus — Mr | Mxi /kr cyt
C/m2 cyr rC/m2 cyr S/kr cyr
Hcrounuk [pux3p, Xanrai 84 10 1,5 0,34 1,1 0,008
HWcrounuk Illusept, Xanrait 56 11 0,85 0,28 0,62 0,004
Xomro-I"on, CasHbl 34 8,3 0,18 0,09 2.4 -
XKotiron, CasHbl 38 8 0,50 0,43 3,9 -
Tabnuma 3.
CkopocTh MUKPOOHBIX IPOLIECCOB B MUKPOOHBIX Marax o3ep OHoH-KepyneHckol rpynmnbt
Oszepo pH M, r/n | OKcureHHsl# AHokcH Cynbdar Meran
dorocunTe3 Mr | dorocunTes penykuus  Mr | OxucieHue
C/m2 cyr MrC/m2 cyr S/xr cyr MKJI/KT CyT
O3epo Xunranra 9,5 46 3860 3284 38,3 0,063
Oszepo [labaca Hyyp 9.4 17,4 805 230 67,9 0,051
Oszepo 1llapa bypauiie HYyp 10,3 | 210 32 - 3,03 0,037
Oszepo [aiinam Hyyp 9,1 20 328 215 1,16 0,009

KonmuvecTBeHHas OlleHKA T€OXMMHUYECKOW aKTHBHOCTH MHKPOOHBIX COOOIIECTB ATUX MATOB IOKa3aia,
YTO MPOAYIEHTHl M JECTPYKTOPHI aKTHBHO YYacTBYIOT B TpaHc(OpMaluu BYJIKAHOTEHHBIX (IIIOWUIOB B
MUHEpaIbHBIX MCTOYHHKAX W MPOIYKTOB aHAIPOOHOW JECTPYKIMH OPTaHMYECKOro BEHIECTBA B JIOHHBIX
ocagkax o3ep [4, S5]. OxcureHHble (GOTOTPO(PBI HCIOIB3YIOT COMHEUHYIO OJHEPTHUI0 JUIS CHHTE3a
OpPraHMYEcKOro BEIIECTBA W3 YIJEKHCIOTH. AHOKCHTeHHbIe (oToOakTepun ynansioT OWOTeHHBIH H
BYJIKAHOT'€HHBIM CepoBOOPOJ. MeTraHOTpO(dBI SBIAIOTCA OCHOBOH OMOGWIBTPA JUIS CHIKECHHS DMHCCHUU
MeTaHa. Beicokre ckopocTH MUKPOOHBIX MPOIIECCOB, M3MEPEHHBIE B THAPOTEPMax U 03epax MOHTOIBCKOTO
TJIaTO, MOKAa3bIBAIOT, YTO MPOKAPUOTHI CIIOCOOHBI C BHICOKOH A((PEKTHBHOCTHIO y4acTBOBATh B Ipolleccax
OYHCTKH ¥ MOJI'OTOBKH BOJIBI ITPH SKCTPEMaJIbHBIX 3HAYCHUSX PH, MUHEpanu3alum U TeMIepaTypsl.

Bonbloe 3HaueHue B OXpaHe BOJA MMeeT 00ph0a ¢ BBHIPYOKOH JIECOB B BEPXOBBAX PEK, OCOOCHHO B
BOJIOOXPAHHBIX 30HAX, a TAKXKE PacCHallkod 3eMellb, YpEe3MEPHBIM BBIIACOM CKOTa B PEYHBIX JOJMHAX U
3alIATON OONIOTHBIX CUCTEM — €CTECTBEHHBIX PETYIIATOPOB KaYeCTBA M KOJIIMYECTBA BOJIBI.

Hcnonk3oBaHue KOMILJIEKCa COBPEMEHHBIX METOJIOB ITO3BOJIUT KAYECTBEHHO MPOBECTH MOJTIOTOBKY
MUTHEBOW BOJIBI JJISI HACENIGHHS U CKOTA, OYMCTKY CTOYHBIX TIPOMBIIIUICHHBIX U OBITOBBIX BOJI TSI OPOIICHHUS,
SHEPTeTHKH, JOOBIYH MOJIE3HBIX CKOMAEMbIX, 00pabOTKE IIEPCTH U KOXKH.

TexHONOTUM BOJOMOJATrOTOBKH TIO3BOJISIIOT OPTaHW30BaTh JO0OBIYY IOJIE3HBIX METAJUIOB M BEIECTB B
MPOMBIIUICHHBIX MaciiTabax. M3 COMOBBIX M COJEHBIX 03€p B HACTOSIIEE BPEMsi BO3MOXKHO TOIYYCHUE
(OKHJIKOH PYZBI» C BEICOKHM COJIEp)KaHUEM PEKUX METaJLIOB.

VYBenuueHre YHCICHHOCTH HACeNeHUs, pa3BUTHE MPOMBIIUIEHHOCTH M CEIbCKOr0 XO3SHCTBa
Monronun, 3abaiikanbs 1 BHyTpeHHeidr MoHromuu HyXIal0Tcs B 00eCIIeYeHHH BOIOW BBICOKOTO KauecTBa.
Jnst pemieHnst 9ToH JKU3HEHHO BaXKHOW NpoOiieMbl HE00XoauMo Ooliee MIMPOKO UCIIONB30BaTh HOBEHIIME
OMOTEXHOJIOTMH Sl OYUCTKA BOJABI M Pa3padoTaTh KOMIUIEKCHYIO MPOrpamMMy pamHOHaIbHOTO
WCTIOJIb30BaHMS BOTHBIX PECypcoB MOHTOIBCKOTO IJ1aTO.

PaGotel poBeneHs! npu puHaHCOBOH moanepkke rpaHToB PODU Ne 12-04-98079p, PODOU Ne 13-
05-92227 Monr_a u IIpesunnyma CO PAH Ne 5.

Reference

1. TapmaeB E.XK., XpucrodopoB A.B. Bonusie pecypcrl pek OacceiiHa o3epa baiikan: oCHOBBI HX HCIONB30BaHHS M OXPaHBI. —
HoBocubupck : T'eo, 2010. — 231 c.

2. Hexoropsle pobieMbl IO 0XpaHe BOIHBIX pecypcoB Oacceiina p. Cenenra / JI. XKanunBnopx, Y. XKassan, JI. Ogonmpior, 1.

Tomepcyx // Cenenra — peka 6e3 IpaHUIl: MaTepHUaANIbl MEXXAYHapOaH. KoH(. — Ynan-Ym: U3n-Bo Bypsr. roc. yu-ta, 2002. —

C.10-11.

3aBap3ud [ A. Jlekuuu no npupopoBeayeckoit Mukpoduonorun. — M. : Hayka, 2003. - 348 c.

ConoHoBartsle 1 coneHble o3epa 3abaiikanbs / b.b. Hamcapaes u np.. — Ynan-Y n3: Uza-so BI'Y, 2009. - 340 c.

5. T'eoxumuueckas JEATENbHOCTh MHKPOOPraHM3MOB runporepMm balikanbckoi pudrosoit 3omel / B.b. Hamcapaes u np. —
HoBocubupck : 'eo, 2011. - 302 c.

B

222




6.  HoxeBHukoBa A.H. Buonornueckas o6paborka opraHMYECKHX OTXOZIOB // DKONOTHsS MHKPOOPraHu3MoB. — M. : Akajemus,
2004. - C. 175-198.

7.  Basarova J., Dorzhieva S., Basarov B. et.al. Hydrochemical characteristics of Selenga River and its tributaries on the territory
of Mongolia // Mongolian Journal of Biological Sciences. - 2004.- Vol. 2(1). - P. 39-42.

8. Jang Min Chu, Ick Hwan Ko, Janchivdorj L., Gomboev B., Chang Hee Lee, Sang In Kang and others. Integrated Water
Management Model on the Selenge River Basin — Phase II. Basin Assessment and Intergrated Analysis. — Publisher: Tae Joo
Park, Published by Korea Environment Institute, Seoul, Republic of Korea, 2009. — 367 p.

9.  Namsaraev B., Barkhutova D., Danilova E. et.al. Structure and functioning of microbial community of mineral springs in
Central Asia // Mongolian Journal of Biological Sciences. - 2003. - Vol. 1(2). - P. 37-42.

10. Sorokin D., Gorlenko V., Namsaraev B. et.al. Prokaryotic communities of the north-eastern Mongolian soda lakes //
Hydrobiologia. - 2004. - Vol. 522. - P. 235-248.

MOP®OMETPUYECKHIA AHAJIN3 C TOMOIIBIO T'MC TEXHOJIOTUU
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MORPHOMETRICANALYSISOF THE DARKHAD BASINON THE BASIS OFGISTECHNOLOGY
©Nyamkhuu Myanganbuu (nyamhuu@mail.ru)
Institute of Geography MAS, Ulaanbaatar, Mongolia

Abstract: The paper provides basic data for the morphometric analysis of the Darkhad basin, demonstrating the
significance of morphometric analysis for the economic development of the area.

Mopdomerprueckuil aHaau3 — OJAHH M3 METOJIOB TeOMOP(OIOrHYECKUX HCCIIENOBAHUN, B KOTOPOM
KOJTMYECTBEHHBIC XapaKTEPUCTHKH (opM penbeda U3ydaroTcs ¢ MOMOIIBIO CIEIHaNbHBIX H3MEpPEHUH.
OOBIYHO M3MEPSIOT aOCONIOTHYIO W OTHOCHUTENBHYIO BBICOTY OTHENBHBIX (opM penbeda wiIm uxX
KOMIIJIEKCOB, YIJIbl HAKIOHA CKJIOHOB M HX OKCIO3ULMUIO, IUIOIIAJMW, 3aHATHIE IIOJOKHUTEIBHBIMU U
oTpulaTeNbHBIME (popMamu penbeda, U Hekoropble Apyrue. [lomydeHHbIe AaHHBIE 00padaTHIBAIOTCS MO
ONpEIENICHHOW TporpaMMe, TIOCIE YEero BBIUMCIACTCS pAll  MOp(HOMETpUYECKUX TMoKazarened u
K03((PUIIMEHTOB, OMUCHIBAIONIMX penbed H3ydaeMoi TeppuTopuH. V3MepeHuss OOBIYHO MPOBOJSAT 10
TororpaUIeckuM WIIM UHBIM TeMaTH4ecKuM Kaprtam. [llnpokue BO3SMOXKHOCTH /sl JajbHEHIIEro pa3BUTHS
MOP(QOMETPHUECKOT0 aHaIN3a MPEJOCTABISIOT BXOJSIIUE B yOTpeOneHue nu(poBbie MOJEITH MECTHOCTH.
Jdnst uxX WCIoNb30BaHUST W 00paOOTKM CO3[aHbl CIElUANbHBIE MPOIENyphl aHalu3a reorpapuuecku
MIPUBSA3aHHBIX TaHHBIX, Moay4uBInne HazBanue I C-rexnomorwuii [1].

B ucropun MmopdoMerprueckix ucciaeJOBaHui MOKHO BBIJICIHTS JIBa dTama:

1. o npossnenus [ MUC-TexHonoruu.
2. [ocne nposenenus ' UC-rexnomoruii.

Ha nepBoM »Tane MCNonb30BaHbl B OCHOBHOM TPAJULMOHHBIE METOJbI, KOTOPBIE XapaKTEPU3YIOTCS
HU3KOHW TOYHOCTBIO U TPEOYIOT OYEHh MHOI'O BPEMEHHU | Tpyaa. Bropoii atanm HaumHaercst ¢ 60-x rr. XX B.
On xapakrtepusytorcss mupokoMm mnpuMeHenneMm [UWC-texunomoruit. ['MIC-texHomorus mo3BoiseT 3a
KOPOTKUH MPOMEXYTOK BPEMECHU TPOBECTH KapTOMETPUYECKHEe M MOp(dOMeTpuIecKkue paboThl ¢ OOJBIIONH
TOYHOCTBIO, WX 00paboTKy, COCTaBIICHHE COOTBETCTBYIOIIMX KapT, HMX BH3YyalU3allMI0 M TII€YaTh.
Mopdomerprueckoe uccienoBanue, mpoBereHHoe ¢ npuMmeHeHneM [ MC-rexHonorwii, HaMH Ha3BaHO
Hemopdpomerpueii. MopdoMerpuueckue KapThl, COCTaBieHHbIe ¢ mpuMeHeHneM [ M C-texHonorui,
OTJINYArOTCSl OONBIIOH TOYHOCTHIO, TPUBJICKATEILHOCTHIO M KpacoToil. OCHOBHBIM JOCTOMHCTBOM KapT
SIBJIAETCSI BO3MO)KHOCTD PA3JIOKEHUS X Ha COCTABJISIONIEE, T.€. BBIICNEHIE OTIENbHBIX CI0eB [2].

B nannoit pabore mpoBeneHbl mopdomerpuyeckue uccnenoBanus [lapxaTckoil koTiioBuHBL. OHa
pacronoxeHa B 6acceiine cpeaHero u HukHero Tedenns p. Ilumxua-Ton, miomanas KOTIoBHHB 3320 kM.
B oporpaduueckom OTHOIIEHHHM KOTJIOBHHA OTHOCHUTCS K 3amaaHomy [IpuxyOcyrympio — vactu CasHO-
Tysunckoro Haropbd. B mpemenax [lapxaTckoil KOTJIOBHHBI Pa3BUTHI pa3HOOOpa3Hble B T'€HETHUECKOM
OTHOUICHUM OTJOXXECHHUSI — O3€pHBIE, O3€PHO-JICAHUKOBBIC, JICAHUKOBBIC, AJUIIOBUAJIbHBIC, IEIBTOBBIC,
30JI0BbIE, KOJUTIOBHAJIbHBIC, a TakXKe 0a3aibThl [3, 4].
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Cxema 1 Anroputm uccieoBaHus

ABTOpOoM TipoBelleH Mopdomerpuueckuil aHanmu3 penbeda JlapxaTCKoil KOTIOBUHBI Ha OCHOBE
uudpoBoit momenu penbeda (LIMP). IIpemiokena meromumka pacdéra CpPeIHUX YKIOHOB T'€OCHCTEM C
ucrionp3opanueM [ MC-TexHOMOTHi, B TOM YHCIC WHCTPYMEHTOB OMOJHUTENBHBIX Momyned ArcGIS
3DAnalyst, SpatialAnalyst, ArcHydroTools, Hawth’sToolsuErdasImagine. BbIsiBicHBI 3aKOHOMEPHOCTH B
pacnpeneneHuy CpeJHUX YKJIOHOB B 3aBUCHMOCTH OT aOCOJFOTHOW BBICOTBI YYaCTKOB PEYHOM JOIWHBI P.
[umxuna-T'on (Cxema 1). Ilomroropka MarepuajoB st MOP(POMETPUUYESCKOrO aHalM3a H3ydacMOu
TEPPUTOPHH TPOBEJCHA B CIEAYIOMICH MMOCIEe0BATENILHOCTH: CKaHHPOBAHUE TOMOrpauuecKux Kaprt,
cnytiuk Landsat 5 TM (30 cen 2011), moctpoenue uudporoit mozaenusbicota (SRTM 90mM), ux
BEKTOPH3AIIHS.

Ha ocnoBe LIMP BriepBbie st JapxaTckoil KOTJIIOBHHBI ITOCTPOEHA CEpHs KPYMHOMACIITAOHBIX KapT
1:100000 macmTaba KIIOUEBBIX TOKa3zaTeneld penbeda: THICOMETpHYecKas KapTa, KapThl KPYTHU3HBI H
TOPU30HTAIBHOIO pacwieHeHus penabeda (puc. 1-3), 4YTO MO3BOJMIO TPOBECTH  YIIIYOJCHHBIN
MOP(QOMETPHYUECKHI aHaNM3 TePPUTOPHU. [[JIst 3TOr0 Mmony4eHHbIe KapThl ObLIIM KOHBEPTHPOBAHbI B PacTPhI
¢dopmata GRID, npeacrasistomme codoi perynspHbie ceTku ¢ 1maroM 20M. B pe3ynbTaTe cTana AocTymHa
«anrebpa» pacTPOBBIX KapT, IETAbHBIN aHAIN3 peiabeda 1o sueciikam 90x90m.

AHaNM3 TUIICOMETPUYECKON KapThl (puc. 1) mokasan, 4To HawOOJbIIME IIOMAAM B KOTIOBHUHE
(40.1%) 3aHUMAOT y4acTKH ¢ aOCOMOTHBIME BbicoTamu 1540-1580M (Ttabu. 1), KOTOpBIE pacIONOKEHBI B
IEHTpe, Ha BOCTOKE M ceBepHee BocToke KoTinoBuHBL.CeBepHee o3epa Joon-llaran-Hyp u Ha neBobepexbe
p. umxun-T'on npeobmangaror ropel ¢ Beicoramu 1700-2100M. OTtH Topel 3anumaroT 20% ot oOmeit
miomaau Jlapxarckoit koTiioBuHbI CylecTBEHHAs J0JsS ydacTKOB Bhimie 1740M (2.6%) 0OBsCHSETCS TEM,
yto [IMP 3axBaTtiia gacts ckioHa xp. Ynan-Taitra u xp. Xopsron-Capbaar. OTHOCUTENbHbIE TP EBBIIIEHHS
B KOTJIOBHHE M3MEHSIOTCS OT TEPBBIX METPoB 70 600 M.

3 1600 - 1700 etk

01 1700 - 1800 pome

B canee 1700 (=] 0.2
e R

Puc. 1. 'mncomerprueckaskapra; 2. Kapra kpyrusHsl; 3.Kapra ropu30HTaIbHOrO pacuaeHEHUs
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Tabnuna 1
COOTHOIIICHHE IUIOMIAIeH yIacTKOB KOTJIOBHHBI JlapXaTcKoi ¢ pasHbIMH MOP(OMETPUUESCKHUMH [IOKa3aTeISIMU

Jons B ;OTI;I;I; Jons B
Jons B % Yron Jons B % | Dxcro3u % ot % ot
AoGconroTHast . . . HOE .
oT 00IIEeH | HakJIOHa, | OT OOIIek s o01eit o01eit
BBICOTA, M pacuiie
ILIOLIAN rpaj. IUIOMAW | CKJIOHOB | Moma | o = | [iola
A KM/KM® A
PaBHuna MeHee
MeHee 1540 9.32 0-0.3 9.32 | (yxmon< 4.55 17.64
0.1) 0.2
1540-1580 40.13 0.3-1 36.5 | Cesep 11.97 | 0.2-0.4 34.75
1580-1620 17.52 1-3 29.17 | CeBepo- 10.09 | 0.4-0.6 | 2637
BOCTOK
1620-1660 13.66 3-5 7.32 | Bocrok 10.34 | 0.6-0.8 13.64
1660-1700 12.35 5-11 12.15 fOro- 10.32 | 0.8-1.0 5.03
BOCTOK
1700-1740 442 | 1130 5.54 | IOr 10.95 ?Oo“ee 2.58
Gonee 1740 259 | Gomee 30 | 0.00486 | O 11.98
3amaj
3aman 14.15
Cesepo- 15.63
3amaj

Bonee tpern apxaTckoit KoTiaoBUHEI (36.4%) COCTABIAIOT MPAKTUYECKHU TUIOCKUE YIACTKHU C yTiIaMu
nakmona 0,3-1,0° (puc. 2). Jonst ydacTKoB ¢ KpyTusHoii cknoHoB Gomee 30° kpaitne mama (0.004%).
OcranIoBeie TOpbI, Xp. Xopbaoia-Cappaar u xp. Yman-Taira, pacmofio)KeHHBIE Ha OKpawmHE KOTJIOBHHEI,
HMEIOT YKIIOH Goree 5°, a Ha OCTasIbHOI TePPUTOPHH KPYTH3HA MeHbie 5'.

CornacHo knaccudpukanuu A.D. Tumodeea [4] MOKHO MPOTHO3UPOBATH HPOZMOHHYIO ONMACHOCTH
CKJIOHOB B J[apXaTCKOil KOTIOBHHE MPH PACIAIIKE 3eMelTb; a TAKKE epeBbIHOCA CKOTa Ha mactonmax 0,30°
— moutn Her omacHoctH; 0,50° — mHesmaumtenbHas; 1-3° or cmaboit mo Beimre cpemmeir; 3—5° or BbIIE
cpenHeit 10 Gonpmoii, 7° — ouens Gonpmas; 11° 1 Gonee — upe3MepHas OMACHOCTH PA3BHTHS IPO3HH.

B xoTimoBuHEe mpeo0IamaroT CKIOHBI ceBepo-3amamHon (15.6%) m 3amamnoit (14.1%) skcrnosuiuu
(tabm. 1).

l'opusoHTaNBHOE pacwicHEHHWE MOBEPXHOCTH JlapxaTckoll KOTJIOBUHBI peKamH, OajKaMH, OBparamu
m3mensiercst ot 0-0,2 km/km° 10 0,8 kM/kM” (prc. 3). HanGonbliee pacuieHeHHe XapaKTepHO Ul PaifoHOB
ciusaus pex lllapra, Xomon, Xymitn u osepa Joox-Ilaran ¢ p. Humxua-Ton (zo 0,8 km/km).
IpeoGnanaer 3nauenue 0,2-0,4 km/km” 1 0,4-0,6 kv/km” (puc. 3, Tabu. 1).

I[Ipu ™mopdonornveckom ananuze wucnons3opanue [ WC-TexHOMOTMH Bcerja BO3MOXKHO. B
JanlbHEeHIIeM yInydlleHHe MEeTOJa aHalh3a MOXKET COKOHOMHUTH BpPEMsI HM3TOTOBJICHHS KapT KPYITHBIX
MaciTaboB.
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TRANSFORMATION, NATURAL RESTORATION AND RECULTIVATION OF LANDSCAPES
ON THE FRONTIER TERRITORY OF RUSSIA AND MONGOLIA
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Abstract: In 2012, landscape-geographical works were conducted in the Onon river basin within the Akshinskii and
Kyrinskii administrative districts of Zabaikalskii Krai. The paper characterizes the modern landscapes of the Middle
Priononie and specific features of their transformation. In environmental terms, the main attention was paid to the
territories modified by human activity, namely: gold ore field "Lyubov’", fluorspar deposit in the Khurultei river basin,
and tin deposits of the sites "Bylyra" and "Khapcheranga". Produced is the overall assessment of surface water and soil
of the region. Submitted are several ways of recultivation of disturbed soils.

Jlerom 2012 r. aBTOpaMH OBUIH MPOBEJCHBI KOMIUIEKCHBIE MTOJICBBIE UCCIIEOBAHUS HA TIPUTPAHUIHON
tepputopur Poccum u Monronuu (Oacceiin p. OHOH B mpenenax AKIIMHCKOrO H  KBIpHHCKOrO
aJIMUHHUCTPATHUBHBIX pailoHOB 3abaiikanbckoro kpas). JlaHa OlleHKa COBPEMEHHOTO COCTOSIHUSI MPHPOIHO-
anTpornoreHHoi cpensl FOro-Bocrounoro 3abaiikanbs. Ocoboe BHUMaHUE YIENSIIOCH AHTPOIOTEeHHBIM
nanamadpram y  pyaHuka  JIro6oBb, 'y  XamdepaHTMHCKOTO — MECTOPOXKJICHHS  ONOBSIHHBIX U
MOJMMETAJUIMIECKUX Py U B palloHe JOOBIUU pocchinell onoBa beutbipuHCckoi rpynmsl (yaacTku Ky3pMuH,
Hanexwusiii, ApamanTyii). EcTecTBeHHO, uYTO B pe3yibTaTe€ IOBOJBHO JJIUTEIBHOTO OCBOGHHS, 3TU
TEPPUTOPHH YTPATUIHN CBOIO NEPBOHAYAIBHYIO IPUPOJHYIO U XO3SIICTBEHHYIO IIEHHOCTh, @ HEKOTOpBIE M3
HUX CTajld WCTOYHMKAMH BPEIHOTO BO3JCHCTBUS Ha OKpYyXKalomym cpenay. Hapymienuwe penbeda,
MMOYBEHHOT'0 M PACTUTEIHHOIO MOKPOBA, THAPOJIOTHYECKOTO PeXUMa M YTUIU3AIUS OTXOAO0B IPOU3BOJCTB
Ha paccMaTPUBAEMBIX Y4acTKax MPUBENH K 3HAUUTEIbHBIM U3MEHEHHSIM B XUMHYECKOM COCTaBE BOJI U TIOYB.

Cpennee IIproHOHBE pacmoioXKeHO B Mpenenax ABYX MPHUPOTHBIX OKPYroB: XsHTIil-Umkoiickoe
Haropee u OwnoH-HUHromuuckoe cpeaneropbe [1]. Pemped u kimMar Teppuropuu, cnenupuka HX
B3aUMOJICHCTBUH OMNPEICTUIN OCOOCHHOCTH MPUPOMHON CTPYKTYphl perwoHa. J[ns Hero XapakTepHO
OoraToe JaHAmadTHOE pa3HOOOpa3ue, MPEACTABICHHOE YHUKAIBHBIM COYETAHUEM CEBEPO- U IICHTPaIbHO-
A3MaTCKUX TACKHBIX M CTEMHBIX T€OCHUCTEM.

Hambonee pacnpoctpaHeHHBIMH JIaHAIIA(QTaMH  pPaccCMaTpUBaeMON  TEPPUTOPHH  SIBISIOTCS
TOpPHOTAaeKHbIe. 3HAYUTEIHHO PA3BHUTHI MOJTOJIBIIOBOE PeaKoyieche U Toibllbl. OCHOBHYIO POJb B COCTaBe
JICCOB MT'PAIOT JIMCTBEHHUIIBI (Iaypckast u cubupckas) — no 60 % u cocHa oObikHOBeHHass — 10 %. Baxkuyro
poib B OOJHMKE pEruoHa WIPaloT TakXkKe cTemHble JaHmmadTel. Kak mpaBuiio, cremud NPUYpPOUEHBI K
Cpenneononckoil 1 KbIpHHCKOM KOTTIOBUHAM M HIXKHHM YacTsIM oOpaMisionux ux rop. B monmne Onona
pacnpocTpaHeHbl KOBBUTBHBIC, BOCTPEIIOBBIC HIIM JIEHMYCOBBIC CTENH, Ha TOPHBIX CKIOHAaX (popMuUpyroTcs
KHUTHSKOBBIC, KyCTApPHUKOBO-CTEIHBIE COo0O0IIecTBa. TaHaleToBble y4yacTKd crenu B jgonuHe OHOHa,
SHJEMUYHBI, U HUTIE, KpoMe 3a0aiikaiibsa 1 MOHTOIMH, HEe HAOIIOAaF0TCA.

JIucTBeHHUYHOW TaWroW (IPEMMYIIECTBEHHO U3 JUCTBEHHHUIIBI NAypCKOH) ¢ TMOAJIECKOM U3
ponoAEHApOHA U 0aryJbHHKOBBIM MOKPOBOM 3aHSTHI HIDKHHE YacTH CKIOHOB XpeOToB. Jleca ¢ TpaBsHBIM
MTOKPOBOM BCTPEYAIOTCA JIMIIb HAa CYXHX IOKHBIX CKJIOHAaX, TJ€ BCTPEYAIOTCA TaKKe JIYTOBO-CTEITHBIE
myxaiikd. Ha Xopomo JIpeHHpOBaHHBIX TEPPUTOPHUSAX PEUHBIX JIOJMH, 3a00JOUEHHBIX TEPPUTOPHIX U
CKJIOHAaX, Ha KOTOPBIX CYIIECTBYET MHOTOJIETHSISI MEp3JI0Ta paclpocTpaHeHa JIMCTBEHHUIA CHOMpCKAas.
OCoOEHHOCTBIO CBETIIOXBOWHBIX JIECOB SIBJISIETCS CHIIbHASI M3PEKEHHOCTh UX JPEBOCTOEB B PE3YNIbTATE
JIECHBIX TOXKapOB.

Ponp kempa kak JiecooOpa3syrollell MOpoabl OTHOCHTEIbHO HEBeNnuKa. JIWIb B BEPXHHMX YaCTSIX
cki10HOB XpeOToB (Bhimie 1200-1300 M) 1 B OoJiee BIaKHBIX MECTOOOUTAHUAX JIMCTBEHHUYHUKNA CMEHSIOTCS
0agaHOBBIMHU, OaryJIbHUKOBBIMH WM POJOJCHIPOHOBBIMH KEIPOBO-TUCTBEHHUYHBIMU JiecaMH. YUuCTbIe
Kepayl BCTPEUYAIOTCS JOBOJIBHO PEIKO Ha BEPXHEM Ipejelie paclpoCTpaHeHHs] TOPHOM TalrH, a Takxke 1Mo
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CEBEpHBIM CKJIOHaM, BEPXOBbSIM pacCHaJKoB M cenaoBHHaM. JIoKampHOE pacmpocTpaHeHHWE UMEIOT €lb U
nuxra cubupckue. [t NoAronbIoB THITUYHBI 3aPOCTH KEAPOBOTO CTIAHUKA.

B ropuo#i Taiire mpom3pacTaroT M MEIKOJMCTBEHHBIE MOPOBI: OCHHA, Oepe3a IJIOCKOIMCTHAs U
pacromnbipeHHas. B jmonmuHax BCTpeuyaroTcs TOIONb, Oepe3a KapiIuKoBas W KPYTJIONMCTHAS, CBUAMHA Oenasi,
OOSIpBIIIIHMK, 4YepeMyxa, KpacHash CMOPOAMHA, SOJIOHS STOoMHAs, a TaKkkKe BUJIbI MaHbWKYpPO-AaypCKOH
¢IopeI, TakKHe Kak aOpUKOC CHOMPCKUM, HITbM HU3KUH U KPYIIUHA JaypcKasi.

Pe3ko KOHTHHEHTANBHBIH KIMMAT WrpaeT BaXXKHYIO POJb B ()OPMHUPOBAHHMH CTEITHOTO MPHUPOTHOTO
komruiekca. Kak mpaBuio, crenu NpuypoveHbl K AHUIAM M HHKHUM YacTsIM CKJIOHOB KOTJIOBHH M JIOJHH.
CrenHble y4acTKH JIOKABHO PacpOCTpaHEHbI TaKXKe B HU3KOTOphbsiX. Ha Oosiee BRICOKMX ydacTKax (BBIIIE
980-1000 M) uHOrIa BCTpEUYaeTcs ropHas cTenb. [10 peyHbIM TOJMHAM CTENH BKIMHUBAIOTCS BIUyOb TaWTH,
a B HU30BBSX PEK OHH 3a4acTYIO NIEPEXOJAIT U Ha CKIOHBI PEYHBIX JIOJIMH, TAe GopMupyercs fecoctens. Jlec
MPOU3PACTAET JIUIIb B CKIIa/IKax peibeda, B HeOOMbIINX MOHWKECHUSIX U B TIOHME.

JIyroBele paBHUHBI NOMMBI U MEPBOM HAANONMEHHOM Teppachl JOBOJBHO CWIBHO PA3IMYAKOTCS IIO
O0NMKY BCIEACTBUE HEOJMHAKOBOW YBIaKHeHHOCTH. Cpenu Oonee BIAXHBIX ITOMMEHHBIX JIYTOB
(KpOBOXJIEOKOBBIX, PA3HOTPABHBIX W JIP.) BCTPEYAIOTCS YYACTKH OCOKOBBIX 3a00NI0OYEHHBIX JyroB. Jlyra
IIEPBOM HAAIIOMMEHHOW TEPPachl HECYT CIIE/bl 3HAUUTEIBHOIO OCTCITHEHHUS.

B Oacceiine p. OHOH BCTpEYAlOTCS PEIUKTOBBIE, DJHJEMHUYHBIE U Yy3KOapealbHbIC BUIBI
PACTUTENBHOCTH, HAXOAAIINECS M0/l HEMOCPEICTBEHHON yTrpo30if HCUE3HOBEHUSI.

[TouBBI TEPPUTOPUH HCCIENOBAHUSI BEChbMa Pa3HOOOpPa3HbI MO CBOEMY COCTaBY, NMPOMCXOXKACHUIO U
CBOWCTBaM. 3/1€Ch MO)KHO BCTPETHUTh HEpPHO3EMbI, KaIITAHOBbIE, COJIOHIIBI, COJOHYAKH, AJUTIOBHAJIBHBIC
TEMHOTYMYCOBBIE ¥ TOP(SHO-TJIEEBBIC U MTOI30JIUCTHIC TTOYBHI.

B ropHo-Ta&kHoM mnosice mpeodaiatoT MOA30IMCThIE MATIOMOIIHBIE CYTITMHHCTO-XPAIICBIEC TOYBEI, a
TaKXKe TeCYaHble W TeCYaHO-XpsIIeBaThIe TTOYBBl COCHOBBIX OOpOB. B TOpHBIX OMMHAX pacrpocTpaHEHbBI
AITIOBHAIIBHBIE TEMHOT'YMYCOBBIE, aJUTFOBHANIBHBIE TOP(SIHO-TIICEBbIE U MOA30JIUCTHIC TIOYBBI. JTH MOYBBI
pa3BuThl 10 abc. BeicoT 1000-1200 M. B HMKHUX YacTAX CKIOHOB JONMHHEI p. OHOH BCTpeuaroTcs OOpoBbIe
TecyaHble MOYBbI M pa3BeBaeMble IMECKU. 3/1eCh TOpHas Taiira MOCTETNIeHHO CMEHSETCS JIECOCTEISIMH U
TOPHBIMH CTEMSIMH C YePHO3EMaMU M KallITAaHOBBIMH MOYBaMU. Taxke HIMPOKO pacHpoCTpaHEHBI Cepble U
KallTaHOBBIE THApOMeTaMOop(du30BaHHbIe TOYBBL. Cpequ YepHO3eMOB HEpPENKd PaclIpoCcTpaHEHbBI
XpsilIeBaThle W MEOHUCThIE PAa3HOBUAHOCTH. BceTpewaroTcss 4epHO3EMBI BBINICIOYCHHBIC, CBOHCTBEHHBIC
Oonee st JIyroBbIX crened. KamraHoBble TOYBBI MPEACTABISIOT COOOM HECONOHIEBATHIC YILIOTHCHHBIC
CYTJIMHKH, OOJIbIIICH YacThiO XPSAIIEBATHIE C XapaKTEPHBIM CIUIOIIHBIM CJIOEM BBIJICICHUH KapOOHATOB,
MaJIbIM COJIep’)KaHUEeM TyMyca W HeOOJIBINOH MOIIHOCTBIO TYMYCOBOTO ciosi. Cpefi HUX B OTPUIATEIBHBIX
dopmax penbeda (mooMHAX W 3amagMHAX) BCTPEYAOTCS COJOHIBI M CojoHYaKH. COJIOHIIBI YacTo
OXBATHIBAIOT Kpas COJIOHYAKOBBIX JIyIOB, & HWHOTJa M IOATOpHbIC IUICH(BI Cpequ YEepHO3EMOB H
KallTaHOBBIX TOYB M XapaKTepH3YIOTCS HaJlWdheM Talo(UTHOH pacTUTEIBHOCTH (HampuMep, Yuil
Onecrsimuii). B mpenmemax HHM3KMX TIOWM pPEK  paclpoOCTpaHEHbl aJUTIOBUABHBIE CEPOrYMYCOBBIE,
TEMHOTYMYCOBBIE, TOPGSHO (MUHEPATBHO)-TJICEBbIC TIOYBHI.

Yacte miomany TeppuTopur NoiauHbI p. OHOH OblIa pacrmaxaHa MO MOCEBBI 36PHOBBIX KYIBTYD,
KoTopasi ceiiuac 3a0polleHa M HUCIONb3yeTcsl Moj mactOwima. Pa3BuBaercss TpaJuIIMOHHOE MACTOMIHOE
CKOTOBO/ICTBO. IlacTOMIIHBIE YTonbsi MPEACTABIAIOT COOOH YYacTKH CTEMHBIX JaHMmA(TOB CpemHed u
CIUIBHOM  cTemeHW  HapymieHHOCTH.  CTemum — TMpencTaBieHbl  KOBBUIbHO-THUITYaKOBO-IIOJIBIHHOM
pacTUTENBHOCTBIO. [IOYBCHHBIN MOKPOB MACTOHMIN B OCHOBHOM MpEACTaBICH uepHo3eMamu (okoio 33 %
IO M) W KamrTaHoBbIMH mouBaMu (37 %). IlouBbl pernoHa sABISAIOTCS BBICOKO UYBCTBHUTEIHHBIMU K
AQHTPONIOTCHHOMY  BO3JICHCTBHIO  BCIEACTBHE WX  MAJOMOIIHOCTH,  MIEOHHCTOCTH,  JIETKOT'O
TPaHyJIOMETPUYECKOTO COCTaBa W  HalM4did MHOTOJIETHEMEp3idblX Tmopod. HekxoHTpommpyemoe
WCTIOJIb30BaHME IO/ BhIMIAC MACTOMIN C 4pe3MepHOH Harpy3kod (Oomee 4 roi./ra) MOXKET NPUBECTH K
3HAYUTENLHBIM HApPYIICHUSIM CTPYKTYPhI U MPOMYKTHBHOCTH PACTHTENBHBIX COOOIIECTB, MEXaHUYECKOMY
pa3pylLIeHUIO JIEPHUHBI, 3PO3UM M YIUIOTHEHHIO BEPXHEro TOPHU30HTAa IOYB, MHKPOTEPPACHPOBAHUIO
CKJIOHOB, BIUIOTh JO 00pa3oBaHHs OECIUIOMHBIX TecuaHbIX Mo4B. Ha ceromHsImHWil JNeHb MacTOWIIHBIC
yronesi Cpennero [IprHOHOHBS MIPENCTABISAIOT COOOH YYacTKH CpeqHEel M CHIBHOM CTENEeHH HapyIICHHOCTH
CTEMHBIX JTAHIAPTOB M3-32 UX HA3KOH YCTOMYMUBOCTH.

B mporecce dKCHIEMUIIMOHHBIX HCCIENOBAaHUN OBLIO BBHIMOIHEHO THIPOXUMHYECKOE OMPOOOBaHHE
MHOTHX BOJIOTOKOB OacceliHa cpenHero teueHust p. OHoH. [Ipu 3TOM Ha pekax OTMEYasoch MPOXOXKICHHE
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MaBOJIKA ¥ 3aTOIUIEHUE HU3KUX MOKWM. [103ToMy B BoJie OONBIIMHCTBA PEK OBUIM OTMEUEHBI HU3KUE 3HAUCHUS
3JIEKTPOIIPOBOAHOCTH U, COOTBETCTBEHHO, MaJlas MUHEpaIU3allys.

Pe3ynbTathl moneBoro o0Cie0BaHUsS H XUMHYECKOTO aHAJIHM3a [TOKA3ali, YTO BoJa OONBIINHCTBA PEK
W3y4yaeMoil TEPPUTOPHH HWMEET HH3KHA YypOBEHb 3arps3HEHHOCTH W 00JIaJiaeT XOpPOIIUM ITHTHEBBIM
KauecTBOM. Boja GONBIIMHCTBA BOJOTOKOB MMEET CyMMApHYIO MHHepamm3aimio mexee 100 Mr/aM® u mo
knaccugukamu O. A. AJleKHHa OTHOCUTCS K BOJIaM THpOKapOOHaTHOro knacca rpynmnbl kaneius 111 u 11
tuna. Vckmouenue cocrapiser p. JyHaa-XOHrOpyH, BOABI KOTOPOW OTHOCSTCS K CyJb(aTHOMY Kiaccy
rpymmsl Kaneius 11 THa 1 uMeroT MuHepanm3ammio 689,9 mr/nv’. Taxoke MOBBIICHHON MUHEpAIM3aIHeil
oTanyaercst Boxa p. Xypyareii (417,5 mr/av’). OHa XOTh H OTHOCHTCS K KJIACCY THAPOKAPOOHATHBIX BOI
rpymmsl Kaneiyst 11 Trna, Ho uMeeT Gosee BHICOKOE coJiepKaHue CYb(aT-HOHOB OTHOCUTENHHO OCTAIBHBIX
pek (kpome p. ynmaa-XoHTOpYH).

MHUKpPO3JIEMEHTHBIA COCTaB BOJ| M3y4aeMbIX PEK B OCHOBHOM JIOCTATOYHO POBHBIH — OONBITMHCTBO
MHUKPO3JIEMEHTOB (XpOM, HHKEIb, KOOAIBT, CBUHEI, OepHIUIMH, KaaMUH, cepeOpO M MBIIIbSIK) TOKa3aiH
coJiepKaHus, He MPEBBIIIAIONINE IPeAesioB UX oOHapyxeHus. Ho HeKoTophle U3 HUX BCe )K€ UMEIOT Oojee
BBICOKME KOHIIEHTpaluu. Tak, HanmpuMep, 1o BaHa U0 Habmrogaercs crabuiabHoe npesbimenue 1K, or 3
1o 7, mequ — ot 2 10 7 pas. [logoOHbIe BEICOKHE COJIEPIKAHUS ITUX DIIEMEHTOB OTMEUAIOTCS MPAKTUIECKH BO
BCeX OMpOOOBAaHHBIX BOJOTOKAX U, MO-BUAUMOMY, SBISIOTCS PErHOHAIbHOW OCOOCHHOCTHIO XHMMHUYECKOTO
cocTaBa BOJ. Y OTHENBHBIX PEK OTMEYAETCs 3HAUMTEIbHOE IMPEBBIIICHNE COoAep:KaHus cTpoHuus: JyHna-
Xouropys (1580 mxr/mv’), Xypynreii (603), Yunpka (308) u Teipun (164 mxr/mm’). Kpome Toro, Boxa pex
Hynana-XonropyH u XypyiTell MMeeT OTHOCHTENLHO Ooliee BBICOKOE cojepaHue Oapus, a p. ThipuH —
muHKa (10 2,1 TIAK,, ).

3HaUUTENbHBIC OTJIMUMA XUMHYECKOro cocTaBa pek Jynma-XouropyHn, Xypynred u TeipuHa, 10-
BHUJIUMOMY, CBSI3aHBI C aHTPOIOT€HHBIM 3arpsisHeHHeM. Tak, B BepxoBbe p. JyHIa-XOHTOPYH pacroyioKeH
pyaHuk JIro0OBb, TJie B HACTOsIIee BpeMs JOObIYa 30]10Ta HE BEAETCS, HO MOCTYIUICHHE 3arps3HSIONINX
BEIIIECTB MPOHMCXOAUT W3 OTBAJOB W MPYAOB, 0Opa3oBaBIIMXCA TPU JOObIYE B MpomuioM. B nommue p.
Xypynrelr Bozne noc. Bepxuuit CtaH Bemach pa3pa0OTKa OJNIOBSIHHBIX POCCHIIEH W (DIFOOpUTA IIAXTHBIM
ciocoboM. B nomune p. ThipMH M Ha ero NpuToOKe XamdepaHTe TakKe HaXOIHIIOCh TOpPHOJOOBIBaroIiee
MIPOM3BOJICTBO, OTXOBI KOTOPOT'O HETATUBHO BIMAIOT Ha KAYECTBO BOJ ITHUX PEK.

Kpome yxyamieHuss KadecTBa BOJl TOPHONOOBIBAIONIME NPEANPHITHS OKa3blBalOT BIHMSHUE Ha
pycioBbie mpoieccbl. OTMEYEHO, YTO pa3paboTKa POCCHITHBIX MECTOPOXKICHHH 3a4acTyl0 MPHUBOIUT K
MOJTHOMY YHHYTOXKEHHIO €CTECTBEHHOTO pyCia M BOJOTOK BhIpabaThIBACT HOBOE PYCIO B JIHUIIE JOJIUHBI.
[Tpumepom 3TOrO MOXKET CITYKUTH p. Ky3pMHHA B paiioHe OBIBIIEro ydacTKa npuucka beuibipa.

OnacHble IPUPOIHBIC SBJIEHUS (3aCyXH, aKTHBHAsl BETPOBasl 3PO3HUs, CHUKEHHE YPOBHS TPYHTOBBIX
BOJI, 3acOjieHHE II0YB, Jerpajalrs pPacTUTEIBHOTO IOKPOBA, JECHBIE U CTEMHBIE IOXKaphl) BMECTE C
BO3/ICHICTBHEM aHTPOIIOTEHHBIX (PAKTOPOB MIPAIOT 3HAYMTEIBHYIO PONb B TpaHCHOpPMAIUK JAHAIA(TOB
Cpenuero IlproHoHbs.

B Cpennem [IproHoHBE TIpOIIECCAMH YCBIXaHUS 3aTPOHYTHI B OCHOBHOM OE€pE3HSIKH OCTPOBHOTO THIIA.
Yacte Oepe3HAKOB morubna B TOJHOXKBAX CKIOHOB W B mpenropbsix xpedtoB CraHoBuK, OHOH-
banpmxunckuit u  Opmana. MX  yceIXxaHHWE CBHACTEIBCTBYET O HAPYIICHHH  CIIOXKHUBIIETOCS
THJIPOTEOJIOTHYECKOTO PEKUMa ¥ M3MEHEHHUH DKOJIOTHYECKOT0 COCTOSHUS JIaHIMA(TOB BCIESICTBHE 3aCyX,
KOT'/Ia TIPEpBaJICS MPOIECC HAKOIJICHUSI OCCHHIX U TTO3HETIETHUX 3aM1acoB TIOYBEHHOM Biiary [2].

B 2011 r. bonbimas 9acTh TeppuTOpHH JecoB Oacceiina p. OHOH Obla monBepkeHa noxapam. JlecHoie
MOXAaphl SIBISIFOTCS CYIIECTBEHHBIM (DAaKTOPOM, BIHMAIONIMM Ha (OpMHUpOBaHHME M PAa3BUTHE JIECHBIX
9KOCHCTEM. YHHUYTOKEHHE JIECHOTO TOJiora BeleT K MOBBIIICHHWIO HarpeBa IMOBEPXHOCTH M YCKOPEHHIO
OTTaMBaHUS MEP3JIOThI, B pe3yjbTaTe 4Yero B OTPUIATEIBHBIX QopMax penbeda ycuimBaercs
3a0omayrBanue. B necoctenHbx naHamadTax MOCIE TOIHOTO BBITOPAHUS JIPEBECHOH pPacTHTENLHOCTH
HAOIOAlOTCsl  TIpollecchl  ocTenHeHus. [IpupoaHyto oOCTaHOBKY Ha TEPPUTOPHH HCCIICAOBaHHS B
JIECOMOKaPHOM OTHOIIIEHHUH MOXKHO CUHTAaTh AKCTpeMaibHON. CHIIbHBIE BETPHl BECEHHE-JIETHEro Mepruoa,
npeodiaJlaHre JIECOB C JIETKOBOCIUIAMEHSIONIMMUCS TIO/JIECKOM U OMAJZIOM YCYT'YOJSIOT IOXKapOOHacHYIO
CHUTYAIHIO.

Jlerom 2012 1. HaMu OBUTH MPOBEACHBI PA0OTHI 110 OI[EHKE PKOJIOTHYECKUX YCIOBHH B FOTO-BOCTOYHOM
gactu 3abaikanbckoro kpast. B psange pailoHOB kpast Ha TIONOKUTENBHBIX (hopMax penbeda HaMU OTMEYaUCh
ycoxmmme OepesHsiki. OCHOBaHMsI CTBOJIOB HECyT Ha cebe ciensl moxkapa. BeposiTHee Bcero, MCTUHHON
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MPUYMHON YCBIXaHUs OBLTH MPOIIE/IINE 3aCyXH H, CBSI3aHHOE C HUMH, ITIOHIKEHUE YPOBHSI TPYHTOBBIX BOJI.
Ha MomeHT oOcnenoBaHusi TEPpUTOpUH (MIONB-aBTYCT) HAMH OTMEUEHA AaKTHBHAS BEreTalHs CTEIHOW
pPaCTUTENTBHOCTH, YTO CBHJIETEIBCTBYET O JOCTATOYHOM KOJWYECTBE BBINIABIIUX aTMOC(EPHBIX OCaJIKOB
storo roga. OgHAaKO OCaJKH HUCKOJIBKO HE CHU3WIIM IOXKapOONacHOCTh Ha TEPPUTOPUHU 3abailkaibCKOro
Kpas.

3HaunTeNbHbIC TUIOMIAIN TOPENOro Jieca ObUIM OTMedeHbl Hamu B KbelpuHckoM pabione. [IpeBocrow,
KOTOpbIC BCIIEICTBHE TOXAPOB, HEOIATONPHATHBIX TOTOAHBIX M TOYBEHHO-KIIMMATHYECKUX YCIOBUH,
XapaKTepPU3YIOTCS HEYJOBJIETBOPUTEIBHBIM CAHUTAPHBIM W JIECOMATONIOTHYECKHM COCTOSIHUEM, TPEOYIOT
MPOBENICHUS CAHUTAPHO-037I0POBUTENBHBIX MeponpusTuii. Hakomienue B IpeBocToe MepTBOH H (ayTHOM
JPEBECUHBI MOXKET CTaTh NMPUYMHON BO3HHMKHOBEHHS OYaroB Bpemutencd W OonesHeil seca. CoriacHo
CBEICHUSM KPacBOr0 MUHUCTEPCTBA CENBbCKOro X03sicTBa 3abaiikanbekoro kpas ot 2010 r., u3 mociaeaHux
13 ner neBsATH OBLIM 3aCyNUTMBLIMU. brarompustHeIME JUisi pacTeHreBoacTBa Obir 2004, 2008 u 2009 rT.
Jlerom 2010 r. B necsitu parionax 3abaiikanbs (KeipuHckoM, OHOHCKOM U JIp.) CHHOIITHKH KOHCTaTHPOBAIIN
MOYBCHHYIO 3aCyXy Kak OMacHOe SBJICHHE. 37eCh JHEBHBbIC Temiieparypsl moxomuwan 10 +40 °C, a moua
nporpeanacs 10 +61 °C. B cepennne urois npu temmeparype Bosayxa +31 °C ¥ HU3KOH BIaKHOCTH
TeMmeparypa 1mouBbl cocraBisuia okono +40 °C. B 2011 r. B CBsI3M C 3aCyxOil ObLI OOBSABIEH DPEKUM
Ype3BBIYaHON CHUTyalluu B AKIIMHCKOM U JApYyrux paifoHax. Camas ceppe3Has CHUTyalUsl CIOXHJIAach Ha
IOT0-BOCTOKE Kpasi, TJIe 32 JIETO BBINAJII0 HAaMMEHbIIEE KOJIMYECTBO OCAJIKOB. ATMOC(epHas M MOYBEHHAsS
3acyxa CTaj MPUYMHON CHIIKEHMsS YPOBHSI TPYHTOBBIX BOA. Tak, B OONBIIMHCTBE HACEIEHHBIX MYHKTOB Ha
I0r0-BOCTOKE 3abaiikayibs M3 KOJIOALEB yuuia Boja. [lociaemnuii pa3 mogoOHasi 3acyxa OTMedanach B
3abaiikansckoMm kpae B 2007 1. ¢ uroHs 10 aBryct. Tak, mo cpaBHeHuto ¢ 2006 r. ypoBeHb Topelickux o3ep
cHu3wica Ha Merp. [loHHM3MICA, XOTh M HE3HAUMTEIbHO, TaKKe ypoBeHb lBaHO-Apaxielckux o3ep, B
JacTHOCTH ApaxJies.

[To pesynbraTam uccienoBanus (HU3NKO-XUMHUYECKUX CBOWCTB TOYB B MPUTPAHUYHONW ¢ MOHTroIHeR
Tepputopun OacceiftHa p. OHOH BBISIBIICHO MX TOJIICTAYMBAHHUE B MOYBO-TPYHTAX TOCIE TOOBIYH 30710Ta
onoBa. OOHapy)XEHO MOBBIIIEHHOE COJIEp)KAHNE B TPYHTax OTBAJIOB IOCNIE JOOBIYM 0JIOBa (OKOJO IIOC.
XaryepaHra) jkenesa, Mapraiiia, MeJif, CBUHIIA, Kaamus U uHKa. Cozep)kaHre MapraHiia 3/1eCh MpPEBbIIIAeT
ITJIK B 1,8 pas3, a cunna — B 11. Konnentparuu muaka npessimaior OJIK B 7,8 pa3, a menu — B 2,5 pasa ux
(oHoBbIe 3HaUeHHs. B paiione oTBasioB mocie n00bun 30m0ta (pyaHuK JI1060Bb) HabMI0JaeTCs MOBHIIIEHHOE
CoJICp)KaHUEe MapraHiia M Oapus, MpeBBINIANONICe MX (OHOBBIC KOHIEHTparmu B 1,6 - 3 pasza. Okono c.
Bepxuuit Cran (p. Xypysnreii) B palioHe MECTOPOXKICHHS (DIIFOOPHUTA U OJIOBA B TPYHTaX OTBAJIOB HAOIIOAETCS
TIOBBIIIIEHHOE COoZiep kaHue CBUHIA, TipeBbimaroriee [1JIK B 1,7 paza.

OueBHIHO, YTO PEKYIBTUBAIUS HA OTPa0OTAHHBIX YJYacTKaxX HE MpOBOIMIAch. EcTecTBEeHHOE Ke
BOCCTAQHOBJIEHHE PACTHUTEIFHOCTH B CIEICTBHE BBIIIE YKAa3aHHBIX NMPHYMH, K KOTOPHIM MOXHO J00aBUTH
TaKXKe MOYBEHHYIO 3aCyXy, WJET 37IeCh Upe3BbluaiiHo MemieHHo. Tak 100b4a 0710Ba HA MECTOPOXKIICHHIX
yuactka «bBbutbipa» Oblia mpekpamieHa B 70-¢ romasl. Ha ceromusimHuMii AeHb 3a0pOINICHHBIC YYaCTKU
MPEACTABISAIOT COOOW TEPPUTOPHH C OYrpUCTO-3alaJUHHBIM pelbeOM H TPAKTUYECKH JIHIICHBI
pacTutenbHOCTH. JINIeHHast paCTUTENBHOT 0 ITOKPOBA MMOBEPXHOCTH OTBAJIOB OY€Hb CHIILHO MPOrpeBaeTcs Ha
COJIHIIE, a CBITy4He, KPYITHO3EPHUCTHIC TPYHTHI HE CIIOCOOHBI YIEPKATh BIIATY B IOCTATOYHOM JJISI Pa3BUTHS
pacTUTENbHOCTH KomudecTBe. JIMIIb Ha TpaHuIle Jieca U OTBAJIOB, B MOHMKEHUSIX MEXKIy OTBajlaMH, BOJIN3H
pyubeB, rae (GopMHpYIOTCS Ooliee ONArompusiTHbIC YCIOBHS, OTMEUAeTcsi PEINKUH MOJpPOCT COCHBHI,
JUCTBEHHUIIBI W TOMOJS JABPOIHCTHOro. IlATHaMu BCTpewyaloTCsl NHOHEpPHBIE TPYNIHUPOBKH MXOB C
TUIIAHHUKAMU CPEeI KOTOPBIX TaKXKe MOTYT pacTH rpudsl (Hygrocybe spp.), HBOBbIC 3apOCTH M HEOOIBIIOE
YHCIIO TPaBSHUCTBIX pacTeHWH. Ha 301moTopyHOM MecTopoKaeHuH 1oc. JII0O0Bh CHTyalusi OCIOXKHSCTCS
TE€M, YTO TEPPHUTOpPHS PACIONIOKEHA B CTEMHOW 30HE, I/I€ B YCIOBMSX OTKPBITBIX, CYXHX IPOCTPAHCTB
€CTECTBEHHOE BO30OHOBIICHHE PACTHTEILHOCTH MTPOUCXO/UT ellle MeICHHEE.

Ha mam B3risin, HamOollee yAa4HBIM pPAacTEHWEM JUISl PEKYJIbTHUBAIMH, B JaHHOM CIyd4ae MOXKET
CIyXHUTh oOyiennxa. J[OCTOMHCTBA 3TOr0 KyCTapHHMKAa KaK pPEKyJIbTHBAaHTA B YCIOBUSIX aTMOC(epHOH u
MMOYBEHHON 3aCyXH 3aKIIOYaloTCsA B CileAylomeM. Bo-mepBhIX, B 3KOJIOTHYECKOM OTHOIIEHWH, COTJIAcCHO
MHOTHM JINTEPaTYpHbIM HCTOYHHMKAM, OOJIEMHXa CUYHMTACTCS CPABHUTENHLHO TUIACTHYHOH H  He
TpeOOBaTENbHON K MOYBEHHBIM YCIOBHUSM KyabTypoi. OHA MOXET MPOM3pacTaTh M Ha JOBOJILHO OEIHBIX
MeCYaHbIX TOYBAX, HO YCIHEIIHO Pa3BHBAETCA M €KEroJHO IUIOJOHOCUT JIHIIL HA OOraThiX CyNecuaHBIX C
JOCTaTOYHBIM YBJIaXXHEHUEM. Bo-BTOpBIX, oOnenuxa OOMIILHO TUIOJIOHOCHUT, M €€ SITOABI IOJIB3YIOTCS
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0co0bIM ycriexoM y ntull. CeMeHa MepeHoCSTCS NTHIIAMU Ha 3HAYUTEIbHBIE PACCTOSIHUS, TJIe U3 HUX MOTYT
(dbopMupoBaThCS HOBbIe HacaxJeHus. OOyenuxa Takke crnocoOHa pPa3MHOXKATHCS BEreTaTUBHO, 00pas3ys
MOpPOCTh OT KOPHEW, YTO TO3BOJISET el Jydllle OCBauBaeT 3aHMMaeMble mpocTpaHcTBa. Kpome Toro, Ha ee
KOpHSIX (QOpMUpYIOTCS KIyOeHbKH, Kak y 0000BbIM pacteHuii. C WX MOMOIIBIO OONenuxa ycBawBaeT
aTMocepHBIi a30T W oboramjaeT UM NMOYBY. B pe3ynbTare Bcero 3Toro cozmatorcs Oonee OIaronpusiTHbIC
ycnoBust Al JOPMUPOBAHUS TPABSIHUCTON PaCTUTETHHOCTH.

30100TBaNIbI y TOC. XamdepaHra YTpaTWIM CBOE Ha3HA4YeHHE, BEPOATHEE BCEro, YyTh IO3XKe
MpeKpaIeHrst JO0ObIYM ONIOBSIHHOW PyaABL. 3/1ech B Tpe/enax BHIUMOCTH KOJMYECTBO PacTEeHH (HE BUJIOB)
e/1Ba JIN IOCTUTAeT JAECATH.

Ha Bcex paccMOTpeHHBIX HaMH y4acTKax ObLIIO OTMEUYEHO 3HAYUTENBHOE y4acTHE PYyACpaIbHBIX H
CHHAHTPONHbIX BUAOB (Chenopodium album, Lepidum ruderale, Eragrostis pilosa sl. u np.) B
pacTUTETHLHOM MOKpOBE. DTO JHIIHUKA pa3 MOATBEPXKIAET TO, YTO €CTECTBEHHBbIC (PUTOLIEHO3HI elle He
yCIIeNT BOCCTAHOBUTHCS, @ aHTPOIIOI'€HHOE BIMSHUE HAa HUX, IIYCTh YK€ HE TaKOe CHIIbHOE, €Il€ OCTaNI0Ch.

Oco0eHHO TPYJHO BOCCTaHABIHUBAIOTCS MTOYBBI. Y YMTHIBAst OTCHI[UAIBLHBIE TPUPOIHBIC BO3MOKHOCTH
naHamadToOB YeJIOBEUECKUE YCWIIMS JODKHBI OBbITh HAalpaBlieHbl Ha TIOMONI> B BOCCTAHOBJIEHWUHU
HaAPYIIEHHBIX MPUPOJHBIX KOMIUIEKCOB C TIOMOIIBI0 pekynbTuBanui. C 3Toi 3anaveil Hanbosee ycIenHo
CIpaBIIsieTcs JieCHas PeKyJIbTUBAIMS, MOCKOJBKY JIEC SIBJISIETCS €JMHCTBEHHBIM KOMIIOHEHTOM IPHUPOTHBIX
KOMIIJIEKCOB, KOTOPBIH, B3aUMOJICHCTBYS C OKpYKalollel Cpeloi, oka3biBaeT Ha Hee TpaHc(hopMHpyIoliee
BIIMSIHUE, TIOJUICP)KUBAsi €€ KaUeCTBCHHbIE M KOJMYECTBEHHBIC MapaMeTphl Ha ONTHMAaJbHOM JUIS JTFOOBIX
¢dopm xu3HM ypoBHe. [Iporecc ecTecTBEHHOTO JIECOBOCCTAHOBIICHHSI IPOTEKAET MEIJICHHO, MOTOMY Ha
HAPYIIEHHBIX 3eMIISIX CIEIYeT COYeTaTh CAMOBOCCTaHOBIIEHHE aOOPUTEHHOW PAaCTUTENBHOCTH W CO3/IaHue
HCKYCCTBEHHBIX (PUTOIEHO030B. [Ipy 3TOM co3naHMe JEeCHBIX KYJIbTYp XKeJIaTelbHO MPOBOAUTH Ca’KeHIIAMHU
MECTHBIX TIOPOJI, YUYHUTHIBash OHMOJKOJIOTHYECKHE XApaKTEPUCTHKH JIPEBECHBIX pacTeHui. Jlecomocaaku
HEOOXOJJMMO TIPOBOANTH ToONOcaMu (TpsilaMu) TIPOTUB CTOKAa DPOJMPOBAHHOTO MaTepuajga ¢
MOBEPXHOCTHBIMH BojamH. llenecooOpa3Ho co3gaHne BOMHUCTOrO penbeda 3a CYET OTCHINKH HEBBICOKHX
MapajulebHBIX TP, PACHOIOKEHHBIX TMEPNEeHANKYISIPHO HAMpPaBIEHHIO TOCHOACTBYIOUIMX TOPHO-
JOJMHHBIX BETPOB, YTO MO3BOJIUT COXPAHUTh YacTh BJIATH B MEKTPAJOBBIX MOHIKEHUSIX, OTPaJUTh MOIPOCT
pacTeHWid M CEMEHHON Marepuan OT BBIAYBAaHHS M CO3JIACT OJNIATOMPHUSATHBIC YCIOBUS U aKKyMYJISIIUH
PacCTUTENBHOTO ONaJa M OTXOJAOB JKU3HENEATENIbHOCTH OPTaHM3MOB. B CBA3M ¢ OTCYTCTBHEM T'yMYCOBOI'O
TOPU30HTa TOYBHI HEOOXOAWMO yA0OpuTh. Hampumep, BHECTH MyJibuy M3 KOMIIOCTA B MEXTPSIOBBIE
TOHIKEHHS JUIA JIYYIIer0 POocTa MOCAKEHHBIX pacTeHud. Takxke MOXKHO BBECTH B COCTaB HACAKICHUU
pacTeHHs-a30TOHAKOMUTENN. B MecTHOH (hiope OHM MpeicTaBiIeHbl TPABSIHUCTHIMHA BHIIAMH U3 CEMEWCTBa
0000BbIX. [loml KynbTypamMH ¢ WX TIPUMECBIO B TPYHTaX BO3pacTaer CcoJlepKaHHe TyMmyca, a3oTa,
yBeNmUUMBaercs GepMeHTaTHBHAS AaKTHBHOCTh TPYHTA.

Pacnonarasice Ha rpanuie aByX rocymapctB — Poccun m Monronuu, Cpeanee IlpuoHoHBE MMeEeT
BaKHOE NPUPOJOOXpPaHHOE 3Ha4YeHHWE. B HamOoiee BO3BBINICHHOW 4YacTH XOHTIH-UHMKOHCKOro Harophs ¢
roybIioBEIM MaccuBoM CoxoHJio pacronoked COXOHAMHCKUAN TOCyIapcTBEHHBIH OMOc(epHbIid 3arOBEIHUK.
B Monronmuu Ha rpanune c¢ Poccuelt (Kbpipunckuii paitoH) opranuzoBan OnHoH-banbmkuHckui
HarmoHanbHBIN napk. Ha ceBepo-BocToke Cpennee [Ipuononne rpanuuuT ¢ [laypckuM rocyaapcTBEHHBIM
OMOC(epHbIM 3alOBEIHUKOM, KOTOPBIA SBISIETCA 4YacThbl0 COBMecTHoro ¢ Monromueit u Kuraem
3aroBefHUKa. U Bce ke, B HAacTosIIee BpeMsl MEphI, TPHHUMaeMbIe IS coxpaHeHus nanamadros CpenHero
[IproHOHBS, OKa3bBIBAIOTCS HENOCTATOYHO IPPEKTUBHBIMH Ha (JOHE B3aWMOJEHUCTBHS MPUPOIHON CPEIbI C
AKTUBHOM XO3SMCTBEHHOH JEATENIbHOCTBIO 4YelOBeKa Ha 3Tod TeppuTopuu. OCOOCHHO 3TO KacaeTcs
naHamadTOB JOIUH PeK, MOJBEPTAIONINXCS Pa3pabd0TKe POCCHITHBIX MECTOPOXKIACHUH 30110TA.

Urorn mpoBeneHnbix B 2012 . KOMIUIEKCHBIX TeOorpa(uYecKuX HCCIENOBAaHUN B AKIIMHCKOM U
KoipuHCKOM paiioHax 3a0aiikalbCKOro Kpas IOKa3ad HEOAHO3HAYHOCTh CIOYKUBIICHCS 3KOJIOTHYECCKOMH
curyanun B Cpennem [IpHOHOHBE B II€JI0M, BCIIEACTBHE Yero IeiecooOpa3Ho Oosee TIIATENBHO U B
OoJbIIeM 00beMe MTPOBECTH 37€Ch B OyIyIeM KOMILICKCHBIC JaHAIIa(THO-IKOIOTHYECKUE UCCACIOBaHUS, B
TOM 4YHCJIe U Ha TeppuTopun Oacceitna OHoOHa, pacnonoxkeHHoro B Monronuu. Pabora npoBezieHa B paMKax
BBITIOJIHEHUST TIAPTHEPCKOTO uHmezpayuonnozo npoekma CO PAH Ne 23 «TpaHcrpaHWYHBIE pPEUHBIC
OacceliHbl B a3UaTCKOM YacTh Poccru: KOMIUIEKCHBIN aHaIn3 COCTOSHUS IPUPOAHO-aHTPOIIOTCHHOW CPeIbl U
MEPCIEKTUBBI MEKPETUOHATBHBIX B3aUMOICUCTBUIN.
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IOPCKHUE U MEJIOBBIE TMHO3ABPbI 3ABAMKAJIbS
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JURASSIC AND CRETACEOUS DINOSAURS OF TRANSBAIKALIA
©Sinitsa S.M. (sinitsa-sm@rambler.ru)
Institute of Natural Resources, Ecology and Cryology SB RAS, Chita, Russia

Abstract: Today, two places in Transbaikalia Novopavlovka and Kulinda are known by us as having the remains of
dinosaurs as well as one place Mirsanovo having remains of the Early Cretaceous period. The most examined
occurrence is Kulinda discovered in 2010. Dinosaurs’ remains were identified in two “dinosaur beds” of Ukureyskaya
Upper Jurassic suite and consist of limb bones, bones of pelvic and shoulder girdles, phalanxes, vertebrae, ribs, jaws
with teeth, clusters with claws, fragments of plumage, knobby skin, scaly tails. Dinosaurs’ remains of Kulinda
occurrence were identified as o herbivorous and carnivorous species by different paleontologists, or only as herbivorous
ones with feathers and scaly covering.

Key words: herbivorous and carnivorous dinosaurs, Novopavlovka, Kulinda, Mirsanovo, ukureyskaya suite, Late
Jurassic.

B 3a0aiikanpe H3BECTHO ABAa MECTOHAXOXICHHS IOPCKHX AMHO3aBpoB -HoBomasimoka u Kymuama u
OJTHO paHHEMENOBOe - MuUpcaHOBO. MeCTOHAX0XKACHUS ObLIIM OTKPBITHI B Pa3HOE BPEMs U U3yUEHBI C Pa3HON
CTCICHBIO JIeTAIBHOCTU. [lepBbIM MECTOHAXOXICHUEM OCTAaTKOB IMHO3aBpoB B Poccum u B 3abalikaibe
cunrtaercs HoBomarioBka, yCTaHOBJICHHOE B YroJibHOM TUTHMHCKOM Kapbepe TapOarartaiickoi BaauHbl, B
1908 r. B 3ToM kapbepe K.®. EropoBsiM Oblia HaiiieHa KOCTh 3aJHEH KOHEYHOCTH JHHO3aBpa, KOTOPYIO
naneonronor A.H. Psa6unun B 1915 r. ompenenun Kak KOCTh XHIIHOIO IOPCKOro auHo3aBpa Allosaurus
sibiricus Riab.[1]. Takoe ompeneicHue IO KpaiiHE HHMYTOXKHOMY MAaTEpHUay BBI3BIBAJIO COMHEHHUS Y
CICIIMAJIUCTOB, OJHAKO IOBTOPUTh HAXOIKy M IIPOBECTH JONOJHHUTEIbHBIC COOPBI HE MPEACTaBISIOCH
BO3MOJXKHBIM, TaK KaK He ObLIO HaJISKHOW TeorpauyecKoil U reojoruuecKoi MPUBSI3KH MECTOHAX 0K ICHUS.
Ha monrue roasl MecToHaxoaeHne ObLI0 3a0bITO, M TONBKO B 2000-2003 rr. HaMu OBLIO YCTAHOBJIEHO, YTO
OTJENbHBIC HEOOJIBIINE KOCTH JMHO3aBPOB MPUYPOUYCHBI K CHJICPUTOBBIM KOHKPEIMSIM, BCTPEUAIONIUXCS B
HaJyTJICHOCHOW 0e3yrosibHON yacTu pa3pe3a. COBMECTHO ¢ OCTaTKaMHU JHHO3aBPOB B KOHKPEIHSX YaCTh
(hparMeHTHhI CKEJIETOB KPYIHBIX PrIO Salmo u apeBecuHa.

Bropas Haxomka OCTaTKOB AMHO3aBpoB Obuia mpousBeneHa B 1937 r. B.A. lBaHOBBIM B KepHE
CKBa)KHMHBI, BCKPBIBAIOIICH YIIICHOCHBIC OTJIOKEHHS ApOarapckoro MeCTOPOXKICHHS Yy C. MupcaHoBO Ha
nesobepexnve p. llmaka. ITo ompenenennio A.H. PsgOuHHHA OCTaTOK IpEACTAaBIIEH AWCTAIbHBIM KOHIIOM
METAIoAns PACTUTESIBLHOSIHOIO PAHHEMEIOBOrO JMHO3aBpa, BO3MOXHO, siiepa-monyras Psittacosaurus.
PaboTel Ha MeECTOPOXICHMM AAaBHO IPUOCTAHOBJIICHBI W HE NPEABHIUTCS HMX BO300HOBJIcHHE. IloaTOMy
MECTOHAX0KACHUE PAHHEMEIIOBBIX PACTUTEILHOSIHBIX THHO3aBPOB 3a0aliKajlbsi CUMTACTCS YTPAYCHHBIM.

CrenoBaTenbHO, MECTOHAXOXKCHNS OCTATKOB IOPCKUX THUHO3aBPOB - HOBOMABIIOBKAa W PaHHEMEIOBBIX
JIMHO33aBPOB - MUPCAHOBO MPEACTABICHB BeChMa CKYIHBIM KOCTHBIM MAaTEpUaioM, UX OMNpeAeTeHUE KpaiHe
YCIIOBHOE M HEOOXOIUMBI JIECTaJIbHBIC IAJICOHTOIOTMYCCKAE HCCICHAOBAHUS ISl TOATBEPIKIACHUS WM
YTOYHCHHMSI HAJIMYHUS JaHHBIX POJOB AUHO3aBPOB U MX 3aX0POHCHHIA.

Tperbe MecToHaxoxAeHUE ObUTO OTKPBITO C.M. Cunuiieii B 2010 r. mpy MPOBEACHUN Ie0JIOTMUYECKUX
pabor Bepmmno-/lapacynckoii nmaptueii «Uurareoncremka» B OnoBckod Bmagupe mo magn Kymauxma.
Paborer Obutn mpopomkeHsl B 2011-2012 romax 3a c4eT acCUTHOBAaHUMN aJMUHUCTpAllMd U MUHHCTEpCTBA
MPUPOIHBIX PECYPCOB U dKoJI0rHH 3adaiikanbckoro kpas u UTIPOK CO PAH [2].

Ha neom Gopty mamu Kynunaa mMarucTpaibHBIMH KaHaBaMU OBUIM BCKPBITHI TY(OTEHHO-0CAI0YHbIC
OTJIOKCHUSI YKYPEUCKOW BEPXHEIOPCKOM CBHTHI, OXapaKTEPHU30BAHHBIC OCTATKAMH ITO3THEIOPCKUX CTPEKO3
n30(aeOuna, JOMHUKOB PYYEHHUKOB, >KYKOB, INHTHEH, KOHXOCTpPAaK M pPAacTeHHH, TaK Ha3bIBAEMOI'O
MO3/IHEIOPCKOT0  YHAWHO-TAaWHCKOro KoMmIiuiekca [3]. B kanaBe 3, ecnu cuuTaTh OT KOHTaKTa C
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CPaHUTOUIAMH, YCTAaHOBJIEHO HECKONBKO mpocioeB (5-40 cM) TydoaneBpoIuTOB ¢ OCTATKAMH JHHO3aBPOB,
TaK Ha3bIBaCMbIC <«JIMHO3aBPOBBIC CiIoM» (00mas MoImHOCTh a0 1,15 M). B kommekiuu ompeseneHbl:
pa300IIeHHbBIC KOCTH KOHEYHOCTEH, Ta30BOr0 U IIJICYEBOr0 MOSICOB, (hajlaHTH, MO3BOHKH, YEIIOCTH ¢ 3y0aMu
PACTUTENILHOSIIHBIX JTHHO3aBPOB, OINEPEHHS, TacTPOJIMThL. Penku (parMeHThl KoKW, B paccesHHBIX
3aXOPOHEHUAX TMPHUCYTCTBYIOT JOMHKH pydeiHukoB Terrindusia sp., OTHENbHBIC IAaHIUPH MIMTHEH
Prolepidurus sp., eguHMYHBIE CTBOPKH KOHXOCTpak Paleoleptestheria sp. BcTpeueHsl HamiacTOBaHHS
TaJUIOMOB TICUYEHOYHBIX MXOB Hepaticites sp., Berodek mmiaayHoB Lycopodium sp., cemsn Palaeovoitia
jurassica Ignatov u ciielbl JKU3HEACATEIBHOCTH HIIOCOB.

B 120 M or kxaHaBwl 3 mpoiificHa kaHaBa 4, BCKPBIBAIOIIAS OCAJOYHBIC OTIOXKCHHUS: IMECYaHUKH,
aJIEBPOJINTEI C PENKUMHU clioiikaMu Tydduros. Beero ycranosiaeno 4 mpocios (mo 10 ¢M) ¢ ocraTkamu
IHO3aBpoB. OOIIas MOITHOCTh «IMHO3aBPOBBIX cloeB» - 40 cM. Kosutekius opraHMyYecKuX OCTaTKOB M3
OTJIOKCHHUM KaHaBbI 4 PE3KO OTJIMYAETCS OT TaKOBOM M3 KaHaBbl 3. Cpea KOCTEH KOHEYHOCTEH, MOSCOB.
(hbajaHr, MO3BOHKOB IMOSABJISIOTCS COUWICHEHHBIC KOCTHU: JIoMaTKa-pedpa-omnepeHue, mo3BOHKU-peOpa, KUCTH C
KOTOTKAaMU ¥ KHUCTH C (pparMEHTaAaMHU KOXKH, OIEPEHHUE BO3JIE KOCTEH, OTHENbHBIC (PParMEHThI KOXH U
OIlepPEHHE, MHOTOUYUCIICHHBIC OTACIBHBIC M B IICMIOYKAX YEIlyH, YaCTO IMOKPHIBAIOIINE MO3BOHKH XBOCTOB,
YEJIIOCTH C 3y0aMH paCTUTEIbHOSIHBIX THHO3aBPOB, SIMHUYHbIC Yepera. B enuHCTBEHHOM ciiolike Ty(h(HUTOB
3aXOPOHSIIOTCS (hparMEHTHI TAJUIOMOB ITEYEHOYHBIX MXOB Hepaticites sp., momuku pyderanko Terrindusia sp.,
Folindusia sp., HaaKpbUIbs )KYKOB W MaHIMPH IIUTKOB IuTHEH Prolepidurus sp. (Ouokiact). B mecuanukax u
aJIeBpPONIMTaX 0€3 OCTATKOB KOCTHOI'O MaTepuaia BCTPEUAIOTCS UT0JIbUaThie TUCThs XBOMHBIX Pityophyllum sp.
U ceMeHa-KkpbutaTku Schizolepis sp., YacThl HAIUIACTOBAHUS Ta/UIOMOB IEYEHOYHBIX MXOB Hepaticites sp. u
JIOMUKOB pyderinukoB Terrindusia spp.

OOmmMM JUIsl «IMHO3aBPOBBIX CIIOEB» 00eMX KaHaB 1o cOopam 2012 T. SBIsSETCS NPUCYTCTBHE
pPa300IIeHHBIX KOCTEH KOHEYHOCTEH, Ta30BOr0 M IUICYEBOIO MOSACOB, (hajlaHT, IMO3BOHKOB, HAIUIACTOBAHUS
TaJUIOMOB TEYCHOYHBIX MXOB, HMIOJIbYATBIC JIMCThbS XBOMHBIX Pityophyllum sp. U HOMUKOB py4elHHUKOB
Terrindusia, KOTOpbIE MOTJIM 3aXOPOHSTCA B MPHOPEIKHOM MEIKOBOAbe KymuuauHckoro oszepa. OTiauuus
MIPOSIBJICHBI B JINTOJIOTHYECKOM COCTaBE «IMHO3aBPOBBIX CJIOEB» KaHaB: Ty(orecuaHuKH U Ty()oaIeBpOIUThI
3aMEIIAl0TCS APECBIHUKAMU B KaHABE 3 U MECYaAHUKU U aJICBPOJIUTHI C PEIKMMH MaJIOMOIIHBIMH CIIOHKaMU
Ty ¢uToB B KaHape 4. [/ «ITMHO3aBPOBBIX CIIOCB» KaHABbI 4 XapaKTEPHO 3aMEIICHUE KOCTSH TUMOHUTOM U
WX BBIIIEIIaYMBAHUE, YacTas BCTPEYACMOCTh COWICHEHHBIX KOCTEH, OOJIBIIOE KOJIMYECTBO (hparMeHTOB
KOKHM, HMX IPUYPOYEHHOCTh K KOCTSAM, Pa3HOOOPa3HOE OMEpPEHHE, OTICIbHBIC YCHIYH W YellyluyaToe
MOKPBITHE XBOCTOBBIX IO3BOHKOB, (hallMajibHas MPHUYPOUYCHHOCTh OCTAaTKOB (B MECYAHHMKAX 3aXOPOHSIOTCS
YEJIIOCTH C 3y0aMu, B aJIeBPOJIMTAX — Pa3HOOOPa3HbIi KOCTHBIM MaTeprall, YelyHuaToe IOKPHITUE U YCIIYH,
HAaIlJIACTOBAHHUS OMOKJIacTa KOCTeH, TajUIOMOB II€YEHOYHBIX MXOB, JTOMHKOB pydciHHKOB Terrindusia; B
TyhduTax - HAHIUPH IMATHEH U UX OMOKJIACT, OCTATKH JKYKOB, JOMHUKH pydedHHMKOB Folindusia, ciempl
WIIOENOB). 3aMeIlleHHe KOCTeH JIMMOHHMTOM HJIM MapraHIeBBIMM COCIMHCHHUSMH B KaHaBe 4 OOBSCHSCTCS
HaJMYHUeM TEKTOHMYECKOr0 HapyIICHHUS - MMOABOISIIEIO KaHajla Kejle30-MapraHIeBhIX COSIUHCHUM.

ITocite pa6or 2012 1. mpou3BeaeHa repBas MOMbITKA MAJICOPEKOHCTPYKIMN OOCTAHOBKH OOMTAHUS H
(hopMUPOBAHUS  MECTOHAXOXKICHHMS  JTUHO3aBpOB  MecToHaxokieHus «Kymuuma». KynuHauHCckoe
MO3IHCIOPCKOE 03€pO PAacIoiarajioch B BYJIKAHHYECKOW 30HE M 3aHMMajo Mexaypedbe Kysuru u Hepuwn.
[NaneoBynkanbl OJIOBCKOW BHAAMHBI NPOIYLMPOBAIX JaBbl CPEIHE-OCHOBHOTO COCTaBa, a dO0JIOBBIN
MAPOKJIACTHYCCKUIM MaTepHall PacIpOCTPaHSICS MO BCEMY 03€py B BHJC TOHKOH ropsdel MPUMECH.
[TpuBHOCHI ATOro Matepuaia ObUIM SMU30AUYECKHMMHE, YTO CKa3bIBAJIOCh HA KUCIIOW CpeAe 03epa U CKYIHOMH
0CCIIO3BOHOYHON OMOTE, NPEACTABJICHHOH NIMTHAMU, CAMHMYHBIMH KOHXOCTpAaKaMU M HAaCEKOMBIMHU.
[TpuOpexHbIe MIAKHBIC 30HBI 03epa MOKPhIBaJia TPAHUTHAS IpecBa (B pa3pe3e APECBIHUKH), COCTOSIIAs U3
MPOAYKTOB pa3pyllieHUs I'paHUTOB (yHaamMeHTa. Ha MIsDKHBIX ydacTKax MpOM3pacTalid PEIKHe XBOIIU, B
MPUOPESIKHON 30HE 03epa - MEUCHOYHBIC MXU U TUIaYHBL. ECIIU CYIMTh 110 HAIMYMIO PEAKUX CEMSH-JIETYUYEK U
OHOKJIacTa UTOJIOK, TO XBOHMHBIH JIE€C pacIosiaraics Ha 3HaYNTEILHOM yaajdeHnu. OIMHOYHEBIE WIIH CTaJIHbIE
CKOIUICHUSI HEOOJIBIIMX XHUIIMHBIX M PACTHTEIBHOSIHBIX JTUHO3aBPOB MPOXKHBAIM B IUIDKHBIX 30HAX 03epa,
MOTJIM TTUTaThCsl PaKoOOpa3HbIMHM, HACEKOMBIMU W CKYIAHOH pacTuTeinbHOW muiieid. [lorubiime ux Tpymbl
MOJBEPrajich IOCAAHUI0 M pacCWICHEHHI0. B 30HE 03epHOro MNPHOOS CKENIEThl IIpPeTepIreBain
OMOJECTPYKIIMIO M 3aXOPOHSUINCh B BHAE pPa30o0MIeHHBIX KocTed. IIpHCYyTCTBHME KOXKH, OINEPEHHH H
YeIIyHyaToro MOKPO