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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.

Key words: Mountain Pamir, Pyanj river basin,, snow cover, climatic zone, precipitation.

Introduction. Climate change has become the greatest danger of the 21st century. Climate change
manifests itself in 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
of this 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 km?2 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 of the 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 of the terrain. It was found that the
precipitation ratio to the depth of snow cover is determined by the height of the 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
of air masses in mountainous areas [13].

On the border of the 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. 1.) the moist air is discharged with heavy precipitation, and the air passes through the
ridges of the 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.
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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.

X[l =] m][ =]II XII = =]T =111

a 2%

¢
13%

BX] oXII m] m]] m[I] mIV

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, c¢) 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.

300

P, mm @ o
250 - %
200 ¢ '

150 o

100 e
-9

Khumrogi  Rushan Khorog  Irkht  Ishkoshim Bulunkul Shaimak
(1737m) (1981m) (2080m) (3276m) (2524m) (3744m) (3840my)

50

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 of the 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 of the Republic of Tajikistan occurs in the area between 38°07' N 70°07'E and 37°49'N 71°54'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 of the area.
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KYPri3y *oHe KapblH TEPEHIrl Typallbl JepeKTeplli )KHUHay, €H alJbIMEH, Kap Typajibl TapaTbUIFaH JepeKTepaiH
YJIKEH KaXeTTUliriMeH OainaHbIcThl. EH OacThIChl, Kap/bIH Ccy OallamMachl Typalibl A€peKTepMEeH OailIaHbICTHI, 0JIap
KeIITereH MYJUIeINi TaparnTap YIIiH MaHbI3/bl OOJFaH/BIKTaH, €pIreH CyIapIblH aFbIHBIH OOJDKAWTBIH THIIPOIOTHSIIBIK
YIrinep i jkaHa OYBIHBI VIIiH Kipy AepeKTepi peTiHe maiinaraHbuTybl MyMKiH.

Optanblk  A3USHBIH KIUMATTHIK OJKaFJalJapelHBIH ayaH TYPILUIri, aWMakTBIH TeorpadusuIbK >KOHE
T€OAKOJIOTHSUIBIK, epeKIIeiKTepiHe OalIaHbICTEl METEOPOJIOTHSIIBIK, HPOLECTEPAIH ©3repy 3aHABUIBIKTaphIH Taly
KIUMATTHIK ayJaHAACTBIPy KaKeTTiriHeH TybHAanbl. Ilamup purranabl, cyblK JKepopTa TEeHI3iHIET] jKaybIH-IIIANIBIH
KYpFaK OpTaasHsUIbIK aliMaKKa aybIcaThlH aliMaK peTiHe KapacThIpbUIaibl.

Taoxikcran PecriyOniKkachIHbIH ayMarbl TOPT KIMMATTHIK 30HAMEH cularTaiaasl. ©3 keserinzae, Tay-bagaxman
aBToHOM/IBI oOubickl (I'BAQ), Gapibik nepiik Tay-keH [lamupin anein, Opranblk A3usi aiiMarbIHAAFbl TpaHCIIE-
KapaJblK ©3€HHIH HETi3r1 aFbIHBIHBIH Oipi — [IsHIpK TpaHCIIeKapaiblK ©3¢HIH KAJIBIITACThIPY aiiMarbl.

Taynbel JKepyiepJiH KIMMATTBIH ©3repyiHe epeKlle Ce3IMTAJJBIFBIH €CKEpe OTBHIPBIN, TpaHCIIeKapabIK
©3CHICP/IiH JKOFapFhl carajlapblH/a Kap-My3 jKOHE Cy pecypcTapbIHBIH >Kai-KYHiH jKOHE OJlap/bIH e3repy CEepIiHiH
aHbIKTay OOWBIHIA KEUICHAl 3epTTeyJiep JKYPridy NepcHeKTHBachl Oojallakra e3eHIepAiH TOMEHT1 caralapblH/ia
CyMEH KaMTaMachI3 €Ty JOPESKECIH O0KAy TYPFHICEIHAH ©3€KTi OO TaObLIAdbL.

OcBI KYMBICTHIH 3epTTey 00BeKTici — OHTyCTiK *)oHe bateic, Opransik xoHe LlIbFeic [TaMupiH KINMATTHIK
alilMaKTaphbl.
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KymeicterH MakcaTsl — [ISHIK ©3¢HiI OaccelHIHIH KIMMATTHIK aiiMaKTapbl OOMBIHINA Kap YKaMBLUIFBICHIHBIH
KaJIBIIITacy MPOLECTEepiH 3epTTey >koHe [lamMup e3eH KyiienepiHiH KalbITacy aiiMarblHIa aya MaccCallapbIHBIH €HYy
aliMarblH aHBIKTAY.

[Mamupaig TYpIi KIMMATTHIK alMaKTapbIHIA Kap JKaMbUIFBICBIHBIH JKOFaphl Ka0ATHIHBIH Maiia 00Iybl KbUIIBIH
OpTYpIIi Ke3eHaepiHe colikec Keaemi. Anaiaa Kap KaMbUIFBICBIHBIH €H JKOFaphl OUIKTIIT MEH KJIIMMATTBIK YKaraaniap
apacbIHIIaFbl ©3apa Oenrini Oip OainaHbic aHbIKTaNabl. [laMUPIIH KbUIBI KOHTHHEHTAIIb KIMMATTHIK aliMarbiH/1a
Kap KaMBUIFBICHIHBIH JKETKUIIKTI OMIKTITIHIH KaJIBINTACYbl aKNaH alblHAA, CYBIK JKapThulail ayapaiibl aliMarblH/a
JKEJITOKCAH aibIHIa OpbIH anajgel. Kyprak CybIK KIMMATTHIK aiiMakra opHamackaH bymynkyn men Illaiimaxana
Kap/bIH KETKUTIKTI Ka0aThl HayphI3 alibiHAa maiina Oonaael. [lamup OWik TaybIHBIH KIMMATTHIK aliMaKTapblHIA Kap
JKaMBUIFBICBIHBIH KAJBINTACYBIHAAFBl allyaH TYPJLUIK, €H aJIbIMEH, aya MacCallapbIHBIH TapalyblHa MXEPTiTiKTi
JKEPJiH OporpadUsCHIHBIH oCepiMEH OaiIaHBICTHI.

CysIk sxaprthutail Kyprak (Ilenmkukenr), kyprak cybslK (ILlaiimak) jxoHe XbUIbl KOHTHHEHTaIIbl (Xopor)
KIUMATTHIK aiMakTapaa Kap >KaMBUIFBICBIHBIH MaKCHMAJIbl MOHI THICIHINE KaHTapnaa, HayphI3[a JKOHE akKmaHaa
KaJIBIITACATHIHBI aHBIKTAIIIBI.

JKe1mel KOHTHHEHTANIBI KIUMAT — VMpXT aliMarblHOa OpHANACKaH METEOCTaHIHAAA Kap >KaMBUIFBICHIHBIH €H
KOFapbl OMIKTITI aKmaH aiiblHIa, all JKeNTOKCaH aibiHAa [IeHIKUKEHTIIEH CalbICTBIPFaH/Ia, KYPFaK CYbIK KIMMAT
antmarsIHAaFs! [IeHKUKEHT CHAKTHI OpHANAacKaH MIIKomMM MEeTeOCTaHIUACHIHAA KAIbIITaCATHIHBI aHBIKTAIbI.

Aya wMaccanapbiHblH OacbiM OemiriHiH Toxkikcran PecnyOnuKachlHbIH —KIMMATTBIK aiiMakTapblHA eHYI
38°07'N 70°07'E sxone 37°49'N 71°54'E apachiHmarbl ayaaHaa OoJbIll OThIp. byl 3aHabuiblk [laMupiH HIBIFBIC
OeJtirine aya MaccajapbIHbIH KO3FaJIbIChI KE3iHe J¢ OaifKaiaabl

Tyiiin ce3mep: Taymer [lamup, [IsHmK e3eHiHIH OacceiiHi, Kap KaMBUIFBICHI, KIMMATTBIK aiiMaK, >KaybIH-
IIAIITBIH.

H. I1I. Hopmaros', B. B. FOH‘lapyKZ, I1. 1. HopmaTOB3, K. H. Oqunaes’

'TamKuKCKHil HALWMOHATBHBIH yHHUBepcHTeT, [ymanbe, Taxukucrasy;
2I/IHCTI/ITyTe KOJJIOWIHOM XMMHY M XUMHHX Boasl uM. A. B. Jlymanckoro, Kues, Ykpauna;
3 WHcTuTyT BOAHBIX Mpo0JsieM, ruaposHepreTuku u skonorun AH, Jlyman6e, Tamkukucran

PACHPEJEJIEHHUE CHEXXHOI'O IIOKPOBA
MO KJIMMATUYECKUM 30HAM BACCEMHA TPAHCTPAHUYHOM PEKM ITSTHIK

AnHoTtanus. [lo Mepe HapacTaHWs M3MEHEHHs KIMMAaTa W MOBBIMICHUSA TJI00ANBHBIX TEMIIEpaTyp, HapsIy C
OCTaJbHBIMH KOMIIOHEHTAMH SKOCHCTEMBI, 3aIlachl CHEXHO-JIEIOBBIX PECYpCOB MOJBEPTrarOTCS CYIIECTBEHHBIM
M3MEHEHHSAM U AeTpaganusiM. MOHHUTOPUHT OCIETHUX ACCATIICTHIA TOKa3bIBAET, YTO IUIOIAAN CHEKHOTO ITOKPOBa
CYIIECTBEHHO yMeHbIIaioTcs. HakoruieHne cHera, Kak IPaBHJIO, YBEIWYMBAETCS C TOBBIIICHHEM BBICOTHI H3-3a
KOMOWHHUPOBAHHOTO BO3ICWCTBHUS IMPEOOTANAIONIMX HU3KUX TEMIIEpaTyp M IOBBIIIEHHONW YacTOTHl BBINAJCHUS
0CajIkoB, BBI3BaHHBIX oporpaduueckumu 3ddekramu. [IpoBeneHHe CUCTEMATHUECKOTO MOHHTOPHHTa U cOOp
JIAHHBIX O TIIyOMHE CHera, MpeX/Je BCero, 00YCIOBJICHO OOJBIION MNOTPEOHOCTHIO B PACIPEENCHHBIX IaHHBIX O
CHere, TJaBHBIM OOpa3oM, A MAaHHBIX O BOJHOM OJKBHBAJICHTE CHEra, TaK KaK OHH BaXKHBI JUISI MHOTHX
3aMHTEPECOBAHHBIX CTOPOH, HAIIPUMEP, OHU MOTYT OBITH HCIIOJIF30BAHBI B KAUYECTBE BXOIHBIX AAHHBIX I HOBOTO
MTOKOJICHUS THUAPOJIOTHYECKUX MOJIeIel, MPeICKa3bIBAIOINX CTOK TaJIBIX BOI.

Pa3HooOpasue ximmatndeckux ycioBwi LIeHTpanbHON A3WM, HaXOXXICHHE 3aKOHOMEPHOCTEH H3MEHEHUS
METEOPOJIOTHIECKUX TPOLIECCOB B 3aBUCHMOCTH OT reorpau4ecKux M Ie0IKOJIOTHIECKUX OCOOCHHOCTEH permoHa
00yCTIOBHIM HEOOXOAWMOCTh KIMMAaTHYECKOro padoHupoBaHus. Ilammp paccmarpuBaercsi Kak o01acTh, Tae
MIPOUCXOIUT CMEHA BIAKHBIX, XOIOJHBIX CPEIN3EMHOMOPCKHX OCAIKOB HA CYXHE CpeTHea3HaTCKue.

Teppuropust Pecriy6nuku TapkukucTaH XapakTepH3yeTCsh YeThIpbMs KIMMAaTHYECKHMMHU 30HaMH. B cBOMO
ouepens, I'opHo-Bamaxmianckas aBroHomuas o0iacte (I'BAO), 3aHuMaromas MOYTH BeCh TOpHBIA Ilamup u
SIBIISOIIASICS 30HOM (DOPMHPOBAHMS TPAHCTPAHUYHOM peKH [ISIHIK — OHOM M3 IJIABHBIX TPUTOKOB TPAHCTPAHHYHON
pexu pernona LlerTpansHON A3un AMyoapbu.

VYuuTbiBass 0COOYH YYBCTBHUTENIBHOCTh TOPHBIX MECTHOCTEH K HW3MEHEHMSM KIMMaTa I[POBE/ICHHS
KOMIUIEKCHBIX HCCIIEJIOBAHUI IO OMPEICICHUIO COCTOSIHHS CHEKHO-JIEJOBBIX M BOJHBIX PECYPCOB Ha BEPXOBBAX
TPaHCTPAaHUYHBIX PEK M JUHAMHUKN WX U3MEHEHUS SBIISETCS aKTYaJIbHOM C TOYKU 3pEHHS IpPEeACKa3bIBaHMS CTCTIEHU
BOJI000ECTICYEHHOCTH HU30BUI PEK B IEPCIIEKTHBHOM Oy IyleM.

OOBexToM HCCIIEOBAaHUS HACTOAMIEH paboTHl SBIAIOTCA KiuMathdeckue 30HB HOkHOro M 3amagHoro,
LentpansHoro u Bocrounoro [lamupa.




Bulletin the National academy of sciences of the Republic of Kazakhstan

Henpro paboThl SBISIETCS HCCIEIOBAaHUE MPOIECCOB (HOPMHUPOBAHMS CHEXHOTO IOKPOBA 0 KIMMATHYECKUM
30HaM Oacceitna peku [IsHMK W ompeneneHre 30HBI MPOHMKHOBEHHUS BO3AYIIHBIX Macc B 30HE (OPMHPOBAHUS
peunsbix cuctem [lamupa.

YCcTaHOBIIEHO, YTO B Pa3HBIX KIMMAaTHYeCKUX 30HaX Ilammpa oOpazoBaHME BHICOKHX CIIOEB CHEKHOTO ITOKPOBA
COOTBETCTBYET Pa3HBIM BpeMeHaM roga. OnHako 0OHapyKUBAETCs ONpEeTICHHAs B3aNMOCBSI3b MEKAY IEPHOIAMH C
MaKCHMAaJIbHOH BBICOTOW CHEXHOTO IOKpOBa M KIMMAaTHYECKUMH yCIoBHAMH. OOHapyXeHO, YTO B TEIUIOH
KOHTHHEHTAJIBHON KIMMaTHYecKol 30He Ilammpa (opMupoBaHME MTOCTATOYHON BBICOTHBI CHEKHOTO IMOKPOBA
Npoucxoaut B (eBpase, B XOJOJHOW IMOJyapUIHON KIMMAaTHYECKOW 30He B Jaekabpe Mecsue. Ha BynyHkyne u
[TaiiMake, pacroIOKEHHBIX B CYXOH XOJIOMHOM KIMMAaTH4ecKoW 30He, 0Opa3oBaHME NOCTATOYHOIO CJIOSl CHera
NPOUCXOIUT B MapT Mecsiue. [IpeanonoxkeHo, 4to pa3HooOpasue B (OPMUPOBAHUM CHEKHOTO IIOKpPOBA B
KJIMMaTUYEeCKUX 30HAaX BBICOKOrophsi Ilamupa, mpexie Bcero, 0OyCIIOBICHO BIMSIHUEM OpPOrpad)ui MECTHOCTH Ha
pacnpoCcTpaHeHHH BO3AYIIHBIX Macc.

OO6HapyXeHO, YTO MaKCHMaJIbHOE 3HAaY€HHE CHE)KHOTO MTOKPOBA B XOJIOAHBIX MOIy3acynumuBbIX ([IeHmkuKenT),
cyxux xononubix (IllaiiMak) ¥ TErIbIX KOHTHHEHTAIBHBIX (XOpOr) KIMMAaTH4YeCKUX 30Hax (OpMHUPYETCs B sTHBApe,
MapTe u (eBpane cooTBETCTBEHHO. Ha MeTeocTaHIny, pacioioKeHHON B 30HE TEIJIOr0 KOHTUHEHTAIBHOTO KJInMara
— HUpxrt, makcumanbHasi BbICOTa CHEXHOro mokpoBa (opmupyercs B depane, a Ha MeTeoctaHuuu Muikommm,
pacronokeHHOH Tak ke, Kak ¥ [IeHIHKUKEeHT B 30HE CyXOro XOJOAHOTO KIMMarta, B oTiandue oT [leHmKuKkenTa — B
nekabpe. YKa3aHO, YTO NPOHMKHOBEHHE MpeoOiagaromiell 9acTH BO3AYIIHBIX MacC B KIMMAaTHYECKHE 30HBI
PecniyOnuku Tampkukucran npoucxoaut B paiione mexay 38°07'N 70°07'E u 37°49'N 71°54'E. T'uccapckuit xpebder
Oyner BbICTymaTh B KadecTBe Oapbepa, 3a CYET KOTOPOTO BO3AYIIHBIE MAacCHl, Tepsis HM3PAOHYIO JOJIO BIAry,
JIOCTUTAIOT OCJIAOJICHHOM XOJOMHOM MOTy3aCylNUINBOM KIMMAaTHYECKOW 30HBI. JTa 3aKOHOMEPHOCTh HaOIoaeTcs
TaKXKe MMPH JBIKEHUH BO3IAYIIHBIX MacC B BOCTOUYHYIO 4acTh [lamupa.

KuroueBsle cinoBa: ['opusrii [Tamup, 6acceitn pexu I1ssHIK, CHEXHBIN MOKPOB, KIIMMAaTHIECKas 30Ha, OCAJIKH.
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