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DISTRIBUTION OF SNOW COVER BY CLIMATIC ZONES
OF THE TRANSBOUNDARY PYANJ RIVER BASIN

Abstract. The results of monitoring the processes of the snow cover accumulation on upstream of the
Transboundary Pyanj river of the Central Asia are presented. It is found that the snow cover formation and the spatial
distribution of atmospheric precipitation in the Pamir mountain is mainly determined by the orography of the terrain.
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Introduction. Climate change has become the greatest danger of the 21st century. Climate change
manifests itselfin the form of irregularities and disturbances in the climate cycle because of an increase in
the temperature of the Earth due to global warming. Meteorological observations confirm that between
two 30-year control periods of 1942-1972 and 1973-2003, surface temperatures in Central Asia increased
by 0,65 °C. The serious effects of climate change have already begun to manifest, and the latest example
ofthis is that 2016 has overtaken 2015. It was the warmest year in history. According to the analysis of the
World Meteorological Organization (WMO) of the United Nations Climate Agency, the average global
temperature in 2016 was 1.1 oC above the previous period [1]. As global temperatures rise, the world’s
snow resources are predicted to change in significant ways [2]. Long-term changes in global, regional, and
local snow depth, snow water equivalent (SWE), and extent will ultimately have major ramifications for
ecosystem function, human utilization of snow resources, and the climate itself through feedback
mechanisms like snow albedo [3]. Unfortunately, only extent snow cover area (SCA) of the three snow
metrics listed above is easily monitored using satellites. This monitoring, under way for several decades
[4,5] has shown that global SCA has been decreasing for the past 30 years [6].

Snow accumulation generally increases with elevation because of the combined effect of the
prevailing lower temperatures and the increased frequency of precipitation events caused by orographic
effects.

Distributed data on snow depth, density and snow water equivalent (SWE) with a high spatial and
temporal resolution are essential for validation of and/or as input to snow drift models [7] and snow melt
runoff models [8]. Thus, there is a great need for distributed snow data, mainly for SWE data (i.e. snow
depth and density). Spatially distributed SWE data is important for many stakeholders, for example, it can
be used as an input to the new generation of hydrological models predicting snowmelt runoff [9,10].

By examine glaciers and glacier discharge in Nepal zooming on nine subcatchments of Ganges left
tributaries with a total glaciated area of 3,644 km2 it was concluded that glaciers contribute 2-3% to the
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discharge of all rivers, flowing from Nepal, i.e.,, 5.38 km3 in total, which indicates that specific glacier
runoff from this area is about 1,500 mm/year [11]. In another research, conducted recently in Nepal
Himalaya, the summary of glacier and seasonal snow contribution to MAF is estimated as 14 km3, i.e.,
about 10% of MAF from Nepal [12].

The results of studies on the establishment ofthe climate-forming role of Pamir, as well as significant
differences in its climatic zones, are widely presented in the work [13] on the example of snow cover
formation and atmospheric precipitation on the upper parts of the Transboundary River Pyanj of Central
Asia. It has been found that the formation of snow cover and the spatial distribution of atmospheric
precipitation in mountain Pamir is mainly determined by the orography ofthe terrain. It was found that the
precipitation ratio to the depth of snow cover is determined by the height ofthe terrain and the temperature
regime. There is a process of shifting the precipitation periods of the snow cover maximum amount to
different climatic zones, which is facilitated by the predominance of the orography effect on the promotion
ofair masses in mountainous areas [13].

On the border ofthe Southern and Central Pamir zones, the vertical gradient is about 40 mm for every
100 m of height, which indicates more humid foothills and the existence of wide basins that have an open
exit to the West, towards the wet air flow. As the air flow moves deeper into the mountain area and passes
through the ridges, the moist air converts moisture and becomes dry [13]. The lack of precipitation in the
Eastern Pamir is due to the fact that in the Western Pamir which is characterized by high mountain ranges
(5000-6000 m a. s. I.) the moist air is discharged with heavy precipitation, and the air passes through the
ridges ofthe Western Pamir becomes dry [14].

Objects and Methodology. The diversity of climatic conditions in Central Asia, the finding of the
changes patterns in meteorological processes, depending on the geographic and geoecological features of
the region led to the need for climatic zoning. Pamir is considered as an area where there is a change of
moist, cold Mediterranean precipitation to dry Central Asian.

The territory of the Republic of Tajikistan is characterized by four climatic zones. In turn, the Gorno-
Badakhshan Autonomous Region (GBAO) that covers almost the entire mountain Pamir and is a
formation zone of the Transboundary Pyanj river is characterized by three climatic conditions: (figure 1a).
The object of research is the climatic zones of the Southern and Western, Central and Eastern Pamir. The
data of the snow cover from meteorological stations in the relevant climatic zones of the Pamir presented
by the Agency for Hydrometeorology of Tajikistan was used. Location of meteostations in the studied
climatic zones are present on the figure 1b.

Figure 1- Climatic zones of the Republic of Tajikistan and Gorno Badakhshan Autonomous Oblast:
1- warm continental climate; 2 - cold semi-arid climate; 3 - dry cold climate;
4 - warm Mediterranean climate [13] (a) and location of meteostation of the studied climatic zones (b)
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Results and discussion. Snow accumulation usually increases with increasing altitude due to the
combined effect of prevailing low temperatures and increased frequency of precipitation caused by
orographic effects [15]. Data on the distribution of snow depth, density, and water equivalent with high
spatial and temporal resolution are needed to verify and / or enter data in the snow drift model [16]. Thus,
there is a great need for data on snow distribution, mainly for determining the water equivalent of snow.
Values of the spatial distribution of water equivalent are important for many stakeholders, for example,
they can be used as a contribution to a new generation of hydrological models that predict snowmelt
runoff [18-20].

In the Amu Darya and Syr Darya basins, meltwater resources are 69% and 79%, respectively, i.e. the
share of seasonal snowmelt in water runoff is much higher than that of glacial ones.

Recent decades’ data indicate an increase in reduction of the glaciation and snow cover area in the
mountains as the South and North hemisphere of the Earth [21]. It is expected that geographic areas where
the hydrology of melting glaciers and snow predominates in water cycles will be more sensitive to climate
change, i.e., seasonal flow in river systems [22]. These climatic responses of mountain river hydrology
combined with potential changes at the surface of the Earth, population growth and existing water
shortages can create serious problems for the mountain regions. The snow accumulation generally
increases with altitude due to the combined effect of the prevailing low temperatures and increased
frequency of precipitation caused by orographic effects [23].

Snow and ice resources in mountain areas play an important role in providing water to river systems
and thus largely determine the dynamics of agricultural development, hydropower and ecosystem
components. These aspects become particularly relevant when a river formed high in the mountains is
transboundary and its resources are distributed according to relevant agreements between several
countries. This places a special requirement on the countries of the upper reaches of Transboundary rivers
to assess the actual water resources in the river formation zone. In this aspect, it is important to
consistently monitor the state of water, snow and ice resources in Transboundary river basins.

The paper is devoted to the study of the snow cover distribution in the Pamir climatic zones - the
formation zone of the transboundary Pyanj river. From figure 2 where the months with the maximum
height of the snow cover are presented it can be seen that in different climatic zones of the Pamir they
correspond to different seasons. However, at the same time, a certain dependence can be found between
periods with a maximum height of snow cover and climatic conditions.

According to the meteorological stations Rushan, Khorog and Irkht in the warm continental climate
zone of the Pamir (figure 2) the maximum height of the snow cover is 32%, 44% and 32% respectively
and is formed in the month of February.

Figure 2 - Long-term average annual value of snow cover by meteostations: Rushan (a), Khorog (b) and Irkht (c)

In the cold semi-arid climate zone (Ishkoshim) 30% of the snow cover is formed in December
(figure 3a). Bulunkul and Shaimak are located in a dry cold climate zone and the maximum altitude is
formed only in March (figure 3b,c) The observed pattern of snow cover distribution across climate zones
is primarily due to the influence of mountain orography on the distribution of air masses.
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Figure 3- Long-term average annual value of snow cover by cold semi-arid (a) and dry cold (b, ¢) climatic zones

The results obtained suggest that the Mediterranean moist air mass penetrates the territory of the
Pamir Mountain from the Southwestern part of the Gorno-Badakhshan region, i.e. the warm continental
climate zone (Khorog, Rushan). As it can be seen in figure 4, precipitation is also highest in the warm
continental climate zone.
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Figure 4 - Average long-term annual precipitation by the climatic zones of the Pyanj River Basin

The maximum value of the snow cover at the Ishkoshim weather station in the month of December,
according to [13,24] is associated with the penetration of air masses from Iran and Afghanistan.

The formation of the maximum snow cover in the cold semi-arid climate zone as well as in the warm
continental climate zone according to meteostation Penjikent occurs in January although this climate zone
is not characterized by heavy precipitation. It is appropriate to note that the cold mass from the North of
the Republic of Kazakhstan penetrates into territory of the Republic of Tajikistan from the Northwestern
part. The period of penetration of this air mass occurs mainly for the period December - January.
Therefore, it can be assumed that the air mass from the Republic of Kazakhstan is the reason for the
formation of a sufficient layer of snow cover on the cold semiarid climate zone (figure 5).
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Figure 5- Long-term average annual value of snow cover by meteostations: Khumrogi (a) and Penjikent (b)

The snow cover formation by climatic zones is more clearly illustrated by the example of cold semi-
arid (Penjikent), warm continental (Khorog) and dry cold climatic zones (Shaimak) is shown in figure 6.
From a comparison ofthe histograms in Fig. 6, the functional dependence of the snow cover height on the
degree of penetration of air masses and the orography of climatic zones becomes apparent.
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Figure 6 - Long-term average annual value of snow cover by climatic zones Penjikent (PJ), Khorog (Kh) and Shaimak (Sh)

Thus, it can be assumed that the penetration of the predominant part of air masses into the climate
zones ofthe Republic of Tajikistan occurs in the area between 38007 N 70007'E and 37049'N 71054'E. The
Gissar ridge will act as a barrier due to which air masses losing a fair share of moisture reach the cold

semi-arid climate zone weakened. This pattern is observed also at air masses move to the Eastern part of
the Pamir (figure 7).
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Figure 7 - The air mass penetration scheme to the territory of the Republic of Tajikistan

Conclusion. The heterogeneity spatial distribution of atmospheric precipitation and snow cover on
the Pamir climatic zones - due to the orography of the mountainous terrain and the peculiarity of air
masses promotion was observed. The Southwestern climate zone is characterized by more abundant
precipitation than the Eastern climate zone. It is assumed that the duration of snow cover preservation is
determined by the temperature regime ofthe area.

V. . Hopmatosl, B. B. NoHuapyk2 IN. 1. Hopmatos3 K. H. OguHaesl

TaXLW yNTTbIK yHUBEPCUTETY [yliaHbe, TaKLICTaH;
2A. B. [ymaHcKuid aTbiHAArbl KOTOUATBIK XUMUS XK3HE Cy XMMUACHI MHCTUTYThI, KneB, YKpaunHa;
Ly npobnemanapbl, M’MAPO3IHEPTETHNKA XKIHE IKOMOTNS MHCTUTYThI FA, [ylwaH6e, TaXoKCTaH

MAHOXK TPAHCLUEKAPAJIbLL B3EH1 BACCEWHLILL, KIMMATTbIK;
AVMALUTAPBI BOVBIHLWA LAP XXAMBbBINTbICbIH BBN1Y

AHHoTaumsa. KnumatTelH esrepyl MeH >ahaHAblK TemnepaTypanapfblH apTyblHa Kapai, skoxylieHLy 6acka
KOMMOHEHTTEPIMEH KaTap, Kap-My3 pecypcTapbiHbIH KOpapbl eieynlesreplctepre xxaHe To3yra ylbipaiabl. COHrbl
OHXbINALIKTAPAbIH MOHMTOPMHE Kap >KaMbIArbICbIHbLL, anaHbl aiTapiblKTali asaiiraHbliH KepceTear KapgpbiH
XVIHanybl, 3eTTe oporpausnbIK 3CepAeH TybiHAaraH TeMeH TemnepaTypanapiblH apanac 3CepLUEH XKIHE XKayblH-
LIALIbIHHBIH KOrapbl TyCy XWULIMNHEe 6alinaHbiCTbl BGLUKMKTLYL XOrapbliaybiMeH apTafpl. XXynWeT MOHUTOPUHT
X/MPM3y K3He KapfblH TepeHALW Typasnbl LepeKTepAl XuHay, eH anfbiMeH, Kap Typaibl TapaTtbliraH fepeKTepL
YNKEH KaXeTTWwnMeH 6aiinaHbicTbl. EH 6acTbiChbl, KapAblH cy 6anamachl Typasbl AepeKTepMeH OalinaHbICTbl, ofiap
KenTereH MygaenlTapanTap YLl MaLbi3gbl 60nraHabIKTaH, epreH cynapAbliH arbiHbiH 60MKaATbIH TUAPONOTUANbIK
YATLWEPALL, XaHa OybiHbl yLLILW KIpy fepekTeplpenHae nalifanaHbinybl MyMKIH.

OpTanblK  A3UAHbIH  KAMMATTbIK OKargainapbiHblH - alyaH TYpP/ALWN, alMakTbiH reorpaus/ibiK  OKaHe
reo3KoNormAnbIK epekLlenkTeplle 6alinaHbiCTbl METEOPONOrMA/bIK MPOLECTEPAL, e3repy 3aHAblbIKTapbiH Taby
KMMMATTbIK ayfaH4acTbIpy KaXeTnnHeH TybiHAadbl. [amup binrangsl, cybik XXepopTa TeL3Lwgen XayblH-allbiH
Kyprak opTaasusifblK aiiMakka aybicaTbIH aiiMak penHjie KapacTbipbliagbl.

Tax1KcTaH PecnybnmKacbiHbIH ayMarbl TEPT KIMMATTbIK 30HaMeH cunatTanagbl. 03 KesenHge, Tay-bagaxiwaH
aBTOHOMAbI 06/bickl (FTBAO), 6Gapnblk fep/mk Tay-KeH Mamupl anbin, OpTanbik Asusa ailMarbiHAarbl TpaHcLue-
KapasiblK €3eHHLL, Hen3n arbiHbiHbIH 61p1- MAHAK TpaHCLLeKapasblK e3eHLU KanbiNTacTbIpy aiMarb.

Taynbl XepfiepAlw, KIMMATTbIH e3repyllue epeklle Ce3lMTalAbirbiH eCKepe OTbIpbIM, TpPaHCLLeKapasbiK
€3eHAEPALL XKoraprbl caranapbiHia Kap-My3 X3He Cy pecypCcTapbiHbIH Xai-KyLUH X3He 0napfblH e3repy cepTTH
aHbIKTay OOMbIHLIA KelleHAl 3epTTeynep >Xypn3y nepcrekTvMBachl 6onallakta eseHAepALl TEMEHN caranapbiHia
CYMeH KaMTamachbl3 eTy A3pexecLl 6omkay TyproiCbiHaH e3ekn 60/bin Tabblnagbl.

OcCbl XXYMbICTbIH 3epTTey 06bekna - OuTycnK x3He batbic, OpTanbik x3He LUbirbic Mamupaw, KiMMaTTbiK
alimakTapbl.
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XKAMbICTbLY, MakcaTbl - [AHMK e3eHi 6acCeiHiHIH KIMMaTTbLY aliMakTapbl 60WbIHLLIA Kap XamblirbICbiHbIH
KaNbiNTacy MpoLecTepiH 3epTTey >aHe Mamup e3eH XYVlenepiHiH KanbinTacy aiiMarbiHa aya MaccanapbiHbiL, eHy
aiMarbiH aHbIKTay.

Mamupgid TYpAi KIMMaTTbIK aliMakTapbiHAa Kap XaMblNrbICbIHbIH XOrapbl KabaTbiHbIH Naiaa 60/ybl Xbli4bIH
3pTYPni Ke3eHAepiHe calikec kenefi. Anaiifa Kap >XaMblrbICbIHbIH €H XXOrapbl GUIKTIFi MeH KNMMaTTbIK Xaraaiinap
apacblHarbl e3apa 6enrw 6ip 6aiinaHbic aHbikTanagbl. MamMupgiH Xblibl KOHTUHEHTa1Abl KIMMATTbIK aliMarbiHaa
Kap >XaMbINTbICbIHbIH XETKLIKN OMWIKTIFiHIH KanbinTacybl aknaH aibiHAa, CybIK XapTbijaid ayapaiibl aimarbiHaa
XKENTOKCaH aiblHAa OpblH anafbl. KMprak CyblK KAMMATTbIK aiiMakTa OpHaitackaH BMnyHkyn meH Lllaiimakaga
KapgbIH >XeTKINIKTI KabaTbl HaypbI3 alibiHAa naiga 6onagbl. Mamup 6K TayblHbIH KNMMATTbIK aiiMakTapblHAa Kap
XKaMbUTbICbIHbIH  KanbIinTacyblHAarbl anyaH TYpPAinik, eH anfibiMeH, aya MaccanapblHbIH TapanyblHa XeprifikTi
YKEePALL OporpagmsCbIHbIH 3cepiMeH BalinaHbICTbl.

CyblK xapTbinail k¥prak (MeHmKuKeHT), k¥prak cyblk (LLlaiiMak) >kaHe >Kblfbl KOHTWHeHTangbl (Xopor)
KMMMATTbIK aliMakTapfa Kap >XaMblirbiCbiHbIH MakCMMasfbl M3L TWICIHLIE KaHTapfa, Haypbl3fa XK3He aknaHga
KanbINTacaTbIHbl aHbIKTa/4bI.

XKbINbl KOHTUHEHTaNApl KAMMAT - WpXT aliMarbiHAa opHanackaH MeTeoCTaHUMAAA Kap >KaMblirbiCblHbIH eH
Xorapbl GLWKNN aknaH aibiHAa, an XeNnToKcaH aibiHAa MeHMDKMKEHTNEH CalbICTbIpraHa, K¥prak CyblK Kavmar
alimarbiHaarbl MeHMKMKEHT CUAKTbI OpHanackaH VLWKOLWNMM METEOCTaHUMACbIHAR Ka/bINTACaTblHbl @HbIKTAbI.

Aya MaccanapblHbiH 6acbiM 6eniriHiH  TaxikcTaH Pecnyb/MKacbiHbIH KIMMATThIK aiMakTapbliHa  eHyi
38°07'N 70°07'E >aHe 37°49'N 71°54'E apacblHfarbl ayfaHga 60nbin oTblp. B¥n 3aHAbinbIK MamypgiH Wbirbic
6eniriHe aya MaccasiapblHbIH KO3ra/ibiCbl Ke3le Ae baiikanagpl

TYViiH cesmep: Taynbl Mamup, MAHMK e3eHLLL] 6aCCeiiHi, Kap XaMbIrbIChl, KAMMATTbIK aiiMak, XayblH-
LUALLbIH.

W. W. Hopmatosl, B. B. NoHuapyk?2 M. 1. HopmaTos3 K. H. OgnHaesl

ITamKNKCKNIA HaLMOHaNbHbI yHuBepcuTeT, [yiaH6e, TampKUKNCTaH;
VHCTUTYTE KOMMOWUAHON XMUM 1 XUMUK Bogbl uM. A. B. [ymaHckoro, Knes, YKpauHa;
JNHCTUTYT BOLHBIX NPO6/eM, TMAPOSHEPreTUKN 1 akonormn AH, dywanbe, TamKnKucTaH

PACMPEAENEHNE CHEXXHOIO NMOKPOBA
Mo KNTUMATWUYECKUM 30HAM BACCEVHA TPAHCIPAHWUYHOW PEKW MAHOXK

AHHoTauus. Mo Mepe HapacTaHWs U3MEHEHUs KMMaTa W MOBbIWEHWUA rnobaibHbIX TeMMepaTtyp, Hapsagy ¢
OCTa/IbHbIMWU  KOMMOHEHTaMU 3KOCWUCTEMbI, 3amacbl CHEXHO-NEf0BbIX PeCypCoB MOABEPraloTCa CYLUECTBEHHbIM
M3MEHEHVAM 1 ferpagaumam. MOHUTOPUHT NOCNeaHUX AeCATUNETMIA NOKa3blBaET, YTO NIOLLAAN CHEXXHOMO NMOKPOBa
CYLLECTBEHHO YMEHbLUAIOTCA. HakonneHve cHera, kak MpaBW/io, YBEMYMBAETCA C MOBbILLEHWEM BbICOTbI U3-3a
KOMOGMHMPOBAHHOIO BO3AEWCTBUA Npeobnafatolyx HU3KUX TemrepaTyp M MOBbLILEHHON 4acTOTbl BbiNafeHUs
0CafIKOB, BbI3BaHHbLIX OporpafuueckuMun adgektamn. poBeaeHWe CUCTEMATUYECKOr0 MOHWTOPUHra u c6op
[aHHbIX O rNybuHe CcHera, Mpexae Bcero, 06ycnoBfeHO 60/bLUOA NOTPEBHOCTHI0 B pacnpefeneHHbIX AaHHbIX O
CHere, rnaBHbiM 06pasoM, [N [aHHbIX O BOAHOM 3KBMBAJIEHTE CHera, TaK Kak OHW BaXHbl A1 MHOMMX
3aMHTEPECOBaHHbIX CTOPOH, HAMpUMep, OHW MOTYT 6bITb UCMOMb30BaHbI B KAYECTBE BXOLHbIX LaHHbIX A5 HOBOIO
MOKO/EHMA TMAPONOrMYECKX MOeNei, NpeicKasbiBatOLLMX CTOK TaslbIX BOA,

PasHoOOpa3vie KAMMaTUYeCKUX YcnoBuid LleHTpanbHOM As3nK, HaxOXAEHWEe 3aKOHOMEPHOCTEN W3MEHEeHWS
METEOpPO/IOrMYECKMX MPOLECCOB B 3aBUCUMOCTM OT reorpamueckux M reoaKonormyeckux 0CobeHHoCTeli permoHa
06ycnoBun Heo6XOAMMOCTb KAMMATUYECKOro paiioHnpoBaHusA. [amup paccmatpuBaeTcs Kak 061acTb, rae
MPOMCXOANT CMEHA BNAXHbIX, XONOAHbIX CPEeAN3eMHOMOPCKMX 0CAKOB Ha CyXue CpefHeasnaTcKue.

Tepputopns Pecnybnmkn TaMKWKUCTaH XapakTepu3yeTcsl YeTbipbMSi KAMMaTUYECKMMU 30Hamu. B cBOHO
oyepefb, opHo-BafjaxwaHckass aBTOHOMHas 06sacTb (FBAO), 3aHMMatoWlas MOYTUM Becb rOpHbIA Mamup u
ABNSAOLLAACS 30HOW (POPMMPOBAHMSA TPaHCTPaHNYHOM Pekn MAHLK - O4HOW U3 raBHbIX MPUTOKOB TPaHCTPaHUYHOA
peku permoHa LleHTpanbHon Asnn Amygapsu.

YunTbiBaa 0CO6YH0 UYBCTBUTENIbHOCTb FOPHbIX MECTHOCTE K M3MEHeHUsM KauMmaTta MpoBefeHus
KOMMNEKCHbIX MCCMef0BaHWin NO ONpeAeNieHno COCTOAHWA CHEXHO-NE0BbIX U BOAHLIX PECYPCOB HAa BEPXOBbAX
TPaHCrPaHNYHbIX PEK U AVHAMUKMN UX U3MEHEHMWSA ABMSETCA aKTyaslbHOl C TOUKM 3peHUS MpefCcKasblBaHWs CTeneHu
BOA006ECMEeYeHHOCTN HA30BWIA PEK B MEPCMNEKTMBHOM OyayLLeM.

O6BLEKTOM MCCMeAoBaHWA HacTosLleil paboTbl SBAAIOTCA KAMMmaTuueckne 30HbI HOXHOro u 3anmagHoro,
LleHTpanbHoro n BoctouHoro MNamupa.
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Llensto paboTbl ABNAETCA MCCNEAOBaHWE MPOLLECCOB (DOPMMPOBAHUA CHEXHOMO MOKPOBA MO KMMATUYECKUM
30Ham bacceliHa pekn MAHMDK WM onpefeneHne 30HbI NMPOHWUKHOBEHMA BO3AYLUHbIX MAacC B 30He ()OpMMpOBaHMS
peyHbIx cuctem Mamupa.

YCTaHOB/IEHO, YTO B Pa3HbIX KIMMATUYeCKMX 30Hax Mamupa 06pa3oBaHue BbICOKMX COEB CHEXHOrO MOKPOBa
COOTBETCTBYET pasHbIM BpeMeHaM roga. OfiHako 06HapyXXMBaeTCca OnpefeneHHas B3aMMOCBA3b MeXay nepruogamm ¢
MaKCUMasibHOM BbICOTOM CHEXHOIO MOKPOBa M KAMMAaTMYeCKUMU ycnoBusMu. OBHapyxeHo, 4TO B Tensoin
KOHTWHEHTANbHOW KNMMaTUueckoi 30He [lamupa (OpMMpPOBaHMe [OCTATOYHON BbICOTbI CHEXHOrO MOKPOBa
NponCXoanT B (peBpane, B XOMO4HOW MOMyapuAHOA KNMMaTUYeCKol 30He B fAekabpe mecsaue. Ha bynyHkyne u
LLlalimake, pacronoXXeHHbIX B CyXOl XO/IOAHON KAMMAaTUYeCKO 30He, 06pa3oBaHME AOCTATOYHOIO C/I0S CHera
npoucxoaut B MapT MecAue. [MpefnonoxeHo, 4To pa3Hoobpasve B (DOPMMPOBAHUM CHEXHOrMO MOKpoBa B
KIMMaTUYECKMX 30HaX BbICOKOropbs lMamupa, npexxae BCero, 06YCnOBNEHO BWSIHMEM OpOrpagmm MecTHOCTU Ha
pacnpocTpaHeHUM BO3AYLUHbIX MacC.

O6Hapy>eHo, YTO MaKCYMa/IbHOE 3HAYeHVEe CHEXXHOrO NOKPOBA B XONOA4HbIX NOYy3acyLnBbIX (MeHIKMKEHT),
CyXux XonogHbIx (Laiimak) 1 Tennbix KOHTUHEHTaNbHbIX (XOpor) KAnMMaTuyeckmx 30Hax opMupyeTcst B SHBape,
mapTe 1 peBpasie COOTBETCTBEHHO. Ha MeTEOCTaHLMW, PacronoXeHHO B 30He TEM0r0 KOHTUHEHTabHOIO KaMmaTta
- WpxT, MakcMmanbHas BbICOTA CHEXHOrO NOKposa (opmMupyeTcs B (eBpane, a Ha MeTeocTaHUuuMM WwwKowmm,
pacnonoXeHHOW Tak e, Kak W MeHMKNKEHT B 30He CYXOro XO/0[HOr0 KAumMara, B OT/muve oT MNeHKUKeHTa - B
fekabpe. YKa3aHO, 4TO MPOHWKHOBEHVe nNpeobnafatoleil YacTu BO3AYLUHbIX MAacC B KAMMATUYECKME 30HbI
Pecny6nmku TafpKUKUCTaH NPonCXoanT B paiioHe mexay 38°07'N 70°07'E n 37°49'N 71°54'E. M'mccapckmin xpebet
6yaeT BbICTynaTb B KauecTBe Oapbepa, 3a CUET KOTOPOro BO3AYLUHbIE MAacChbl, Tepas W3PAAHYI [OMK0 Braru,
[OCTUraloT 0CNabneHHoW XO0MOAHOM MOMy3acyLLIMBOA KAMMATUYECKONR 30HbI. 3Ta 3aKOHOMEPHOCTb HabnoaaeTcs
TaKXKe NPU ABMKEHWM BO3AYLLHbIX MacC B BOCTOUHYHO YacTb Mamupa.

Kntouesble cnoa: MopHbIi Mamup, 6acceitH pekn MaHAK, CHEXHBIA NOKPOB, KNMMATUYeCKas 30Ha, OCaaKM.
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