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Abcmpakm: Vccnedosanust usMeHeHuss memnepamypuvl 6030VXa U ammoc@epHblx 0Ca0K08 516-
JsIemest OOHOU U3 AKMYarbHeuuux 3a0a4 cospementol Hayku 6 yeaom. Ocobyio akmyaibHOCmb 8
MOt C6A3U NPUOOPEMATOm UCCLEe008AHUS 3AKOHOMEPHOCTEL NEPUOOUYECKO20 USMEHEHUsL PecUo-
HATLHBIX KIUMATUYECKUX YCI08UL HA (hoHe 2100anbHo2o nomenienus. B cmamve ucciedosanvl u
BbIAIGNIEHbL XAPAKMEPHbIE 3AKOHOMEPHOCMU U3MeHeHUsi cmoka peku TTanodc ¢ usmenenusmu mem-
nepamypul 8030yxXa U 0CAOK08, 8 CE:3U € 2N0OATbHLIM NOMeNnIeHueM Kiumama. B pabome ucnonw-
308A1UCH MEMOO CPABHUMENLHO20 AHANUZA U CIMAMUCIUYECKUL MemOo0d 00pabOmKY pe3yIbmamos
¢ npuBIeueHUeM COBPEMEHHbIX 2eOUHPOPMAYUOHHBIX mexHonoeull. [Ipu ucciedosanuu usmeHeHus
memnepamypsl 8030yXd biA61eHO €€ He3HAUUMETbHOe NOGbIUUEHUE, YO MONICEN 8bI36ANb PE3KOe
masiHue 1eOHUKO8 U ¢ NOCIeOVIOUUM YEETUYEHUEM CIOKA Pex.

Knioueswvie cnosa: oacceiin pexu, ITanooic, 30Ha hopmuposanusi cmoxa, cmok, 2100aibHoe
nomenieHue, memnepamypa 6o3oyxa, ocaoku, I UC

Abstract: Changes in air temperature and atmospheric precipitation are one of the most urgent
problems of modern science in general. The study of the regularities of periodic changes in regional
climatic conditions against the background of global warming is therefore of particular relevance.
The article investigates the characteristic patterns of the runoff calibration of the Panj River with
changes in air temperature and precipitation, in connection with global warming. The work used
the method of comparative analysis and the statistical method of processing the results with the use
of modern geoinformation systems and technologies. The air temperature change study revealed it
insignificant increase, which can cause a sharp melting of glaciers and with a subsequent increase
in river runoff.

Keywords: river basin, Pyanj, runoff formation zone, runoff, global warming, air temperature,
precipitation, GIS

AKTyaJbHOCTb HcciaenoBanms. lccre-
JIOBaHUsI M3MEHEHHs] TEeMIepaTypbl BO3IyXa
1 atMOc(epHBIX OCAJIKOB SIBISETCS OIHOW U3
aKTyaJIbHEMIINX 3a]a4 COBPEMEHHOM HAayKu B
renoM. OcoOyro akTyaabHOCTh B JTOW CBSI3U
npuoOpeTaeT ucciaeI0BaHue 3aKOHOMEPHOCTEN
NEPUOUYECKOTO HM3MEHEHHs] PEeTrHOHAIbHBIX
KIMMAaTHYECKUX YCJIOBUH Ha (oHe Iodasb-
HOTO moTeruieHus. M3yuenne npocTpaHCcTBEH-
HBIX U BPEMEHHBIX O0COOCHHOCTEH KoneOaHui
TEeMIIepaTypbl BO3AyXa U KOJUYECTBA OCAJKOB
Ha Tepputopuun roproro [lamupa nmeer 0oib-
1I0€ 3HAYeHHE HE TOJBKO ISl pa3paboTKH pe-

37

THOHAJIBHBIX CIIEHApHeB OyayLIMX W3MEHEHHUH
KJIMMaTa, HO TaK)Ke JJIs peIIEeHus psiaa IIpaKkTu-
YCCKHUX 3a1a4, CBA3aHHBIX C paLII/IOHa.HBHLIM pe-
Fy.HI/IpOBaHI/IeM M1 UCIIOJIb30BAHHUECM FHI[pOHOFI/I-
YeCKUX pecypcoB. 110CKoIbKy 3KOHOMHUYECKOE
pasButue TaKUKUCTaHA HAMIPSMYIO CBSI3aHO C
BOJHBIMH pecypcaMu,

Heabio 1aHHOM PadoOTHI SBISETCS HCCIIE-
JOBAHUEC U BBISIBJICHUC 3aKOHOMepHOCT€ﬁ n3-
MCHCHHUS CTOKaA peKI/I HHHII)K C UBMCHCHUSIMU
TEMIIEPAaTyphbl BO3JyXa U OCAJKOB, B CBI3U C
FHOGaHLHBIM IIOTCIIJICHUEM KJIMMATa.
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Metoasl ucciaenoBanus. B pabore wuc-
MOJIb30BAIMCh METOJl CPABHUTEIBHOIO aHAJIN3A
U CTaTUCTUYECKUH MeTOox 00pabOTKU pe3yib-
TaTOB C MPHBJICUYEHHEM COBPEMEHHBIX HH(OP-
MAIlMOHHBIX TE€XHOJIOTWH. JJI BBISBIECHUS Ia-
paMeTpoOB JIMHEWHBIX TPEHJOB MHOI'OJIETHUX
W3MEHEHUH MPUMEHSUICS METOJ HauMEHBIINX
kBasiparoB. COMIacOBAaHHOCTh M3MEHEHUH HC-
CIIEyeMbIX XapaKTEPUCTUK OLEHUBAJIACh C
MOMOIIBI0 KOPPEISALMOHHOIO aHanu3a. Js
IIOJTyY€HUsI HEIIPEPHIBHOTO psifia UCIIOIb30BaJI-
Csl METOJl MHTEPIOJISILIMK IO PENEPHBIM CTaH-
UsAM. AHaAIU3 IPOCTPAHCTBEHHBIX U3MEHEHUN
Pa3IUYHBIX T'MIPOMETEOPOJOTHYECKUX XapaK-
TEPUCTUK M HCCIENYEMBIX BEJIIMYMH, a TaKXKe
UX BM3YyaJM3alUsl BBINOJIHAJIACH C MOMOUIbIO
nporpaMMHoro nakera «GISy.

MecToM Hcce0BaHus SIBISETCS BEPXOBbE
Oacceitna pexu [lsamx (Ilamupckuit Tpaxr).
I'opuble nopusaTus Ilamupa - 3T0 MOIIHBIN ak-
KyMYJISITOp BJlaru, HaKOIUIEHHOH 3/1€Ch B BHJIE
JI€THUKOB, (DUPHOBBIX IOJICH U BEUHBIX CHETOB,
KOTOpbIE JAIOT MOCTOSHHOE MUTAHWE MHOIO-
YHUCICHHBIM pEKaM, OpOIIAIOMIMM IUIONOPOA-
HbIE€ JOJIMHBI HE TOJbKO Ta/KMKHCTaHA, HO U
ero coceneil. [opuele cucremsl [lamupo-Anas
OKa3bIBalOT CUJIBHOE BIMSIHUE HA CTPYHHBIE Te-
YEHMs] U T0JIOKEHUE BBICOTHOM IUIaHETApHOMU

(pOHTaTBHOM 30HBI, C KOTOPOH CBs3aHA ITUKJIIO-
HUYecKas nedrenbHocTh Haj Cpenneit Asueit
[18-27].

[Tamupo-Amnaii - 01uH U3 KpYIHEWIINX 1IEH-
TPOB MOIIHOIO COBPEMEHHOI'O OJICJACHEHUS U
¢dbopmupoBanus ruaporpaduyeckoii cetu. B oc-
HOBHOM Tujporpaduyeckas cerb Ilamupo-A-
Jasi IeJIUTCS Ha JB€ 30HBI — BO-NepBbIX CeBe-
po-Ilamupckas u ILlentpanpHo-lOxHas vactb
TamxukucTana, BO-BTOphIX 3amanHo-Bocrou-
Has yacTh [lamupa oxBaTbiBaeT GacceiiHbI pek
I'yur, Ilaxpmapa, bapranr, Banu, 3rynem,
Myprab u 6acceitnbl o3ep Capes u Kapaxyns.

Pesyabrarsl uccaenoanus. [Ipu usyue-
HUU U3MEHEHHUs METEOPOJIOTMYECKUX IapaMe-
TPOB OBbUI MPOBENEH CTATHUCTUYCCKUN aHaIH3
JNaHHbIX. McciienoBaHHbIE BEIUYMHBI C METE-
oposorunyeckux craniuii Kapakynb, Mypra0,
JxaBmanro3, Mmkammm, Xopor, u lapso3
MO3BOJIWIIM MOJTYYUTh MOJHBIN Psijl TaHHBIX 32
nepuon ¢ 1940 no 2015rr.

Pe3ynpraTel mpUBEAEHHBIX HCCIECIOBAHMI
U3MEHEHUS TEMIIEparypsl BO3yXa B IOJAOBOM
XOJI€, @ TAKIKE UX CE30HHBIE U3MEHEHUS IIPUBE-
JIEHbI B Ta0I. 1.

N3yuyenue TpeHaa oKa3bIBaeT MOBBILICHUE
KaK CPEHEr0/I0BbIX, TaK U CE30HHBIX TEMIIEpa-
Typ Bo3ayxa B Kapakyne u MypraGe.

Tabmuma 1.
Benuuuna TpeHaa Temmeparypsl Bo3ayxa o cesonam, °C

Crannus Bricora, m 3uma Becna Jleto OceHb Ton
Myprad 3576 0,17 0,52 -0,50 0,07 0,8
Kapakynb 3932 1,44 0,48 0,92 0,97 04
Hapso3 1288 0,11 -0,46 0,26 0,71 0,12
Xopor 2075 1,57 1,09 -0,08 0,10 0,42
JxaBranros 3436 0,55 0,59 0,66 0,3 0,54
Nmkarmmim 2523 1,03 0,96 0,42 0,79 0,97

B ronoBom xozie M3MEHEHUsI TEMIIEPATYPBI
BO3lyXa HEOAHOPOAHBI, HO Ha BCEX BBICOTAaX
orMmeuaerca e€ pocT. Hammensmui poct or-
Meuaetcsi B gonuHe Jlapsosa Ha 0,120C, Hau-
Oosbliiee MOBBILICHHE OTMedaeTcsi B Myprabe
n HNmkammme (0,8-0,970C). BryTtpurogosoe
U3MEHEHUE [0 CE30HAM pAa3JIMYalTCs Hau-
Oosipliee TIOBBIIICHHE OTMEYaeTcs B 3UMHUN
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nepuop ot 0,11 B lapsose no 1,44 B Kapaxyie.
Ilo pesynbsratam TPEeHAOBOIO aHaIM3a MOXXHO
OTMETUTB, YTO 110 BCEM ce30HaM B Mikamume
n Kapakyne orMedaercss 3HAUUTENBbHBIA POCT
TEeMIIepaTypbl BO3AyXa. B BeceHHUHN Iepuon
HaOMIofaeTcss IMOHMKEHHWE TeMIeparypbl Ha
0,460C B JlapBo3e, 1eToM HaOIIONACTCS TIOHU-
xeHue temneparypsl B Xopore Ha 0,080C,
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JlanHble aHanM3a TPEHJA [OKa3bIBAIOT HA
HEOJHO3HAYHOE H3MEHEHHME BIarooodecreyeH-
Hoctu Ilamupa nepuon HaOmopenuit 1940-
2015, T.e. yMEHbUIEHHE KOJIMYECTBA OCAJIKOB
B MypraOckoit u JlapBo3ckoil 1oiHMHe, a Tak-
K€ HE3HAUUTEJIbHOE INOHMKEHUE OTMEYaeTcs

B Xopore u J[xaBmanrose. B Kapakynbsckoi,
NimkammmMckoil 30HaX, HA00OPOT, OTMEYaeTCs
ux yBenuueHue. B Tabn. 2 npuBeaeHbl BeIUYu-
HBI TPEHJa KOJIMYECTBA OCAJKOB 110 CE30HaM B
MUJUIMMETPaX U B IPOLICHTHOM OTHOLLICHUH.

Tabmuna 2
Pacuer TpeHa KoTM4eCcTBa 0CAIKOB 110 CE30HAM, B MM
Crannus 3uma Becna Jleto OceHn Ton
Myprad -0,24 -10,56 -1,98 -3,72 -16,5
Kapakyib 4,56 9,48 -1,8 5,64 16,56
Hapso3 -1.77 -89.48 50.27 13.05 -84,83
Xopor -1.99 -0.60 4.98 0.55 -0,79
JlxaBrranro3 -6.45 -18.54 0.06 7.74 -2,21
Hmkammm 2.09 10.70 2.86 6.75 21,72
Pacuér Tpena Koau4ecTBO 0CaaKOB, B MPOIIEHTaX
Myprab -1,87 -2,12 -1,61 -0,79 -2.24
Kapakynb 35.08 28.99 -8.57 38.37 20.37
Hapso3 -1.1 -41.7 179.6 20.0 -16
Xopor -2.0 -0.5 41.9 1.4 -0,3
Jl>xaBIranros -16.7 -26.4 0.3 47.4 -1,5
Nimrkammm 11.6 15.8 33.2 57.2 18,9

Haunbonee cuibHbIE M3MEHEHHS B CE30H-
HOM pAacCHpeAesieHHHd OCaIKOB HaOIIOHAr0TCs
Ha Tepputopun Jlapsaza. 3nech, mpu oOIiEeM
YMEHBIICHUH TOIOBOTO KOJMYECTBA OCAJIKOB,
HaOMIOaeTCsT HE3HAUYMTENFHOE WX YMEHBbIIe-
Hue 3umoit (-1.77 mm wm -1,1%), cunbHOE
yMeHbleHue BecHoi (-89,48 mm win -41,7%).
B nernuii neproa HaOnMogaeTCsi O4EHb CUIIBHOE
yBenuuenue (50,27 mm wn 179,6%), u ropazno
MeHblIee yBenuueHue ocenpto (13,05 mm win
20%). Ha Tepputopun Xopora u J[>xaBiianrosa
W3MEHEHHE CE30HHBIX OCAJIKOB MMEET TOT Ke
3HaK, 4yTo U B JlapBa3ze, HO OTIIMYAaeTCs BEIH-
yuHaMu u3MeHeHuil. B Xopore nauOombinee
yYBEJIUYCHHE MPUXOAUTCS Ha JieTo (4,98 MM unu
41,9%), a B [IxaBmianroze — ocennto (7,74 mm
unu 47,4%). Ha tepputopun Nmkammuma yse-
JTMYEHHUE KOJMYECTBA OCAKOB XapaKTEPHO IS
BCEX CE30HOB. 3/1€Ch HAUOOJIbIIIEE YBETUUEHNE
B KOJINYECTBEHHOM OTHOIIICHUH TPUXOIUTCS HA
BecHy (10,70 MM), a B IPOIIEHTHOM OTHOIIICHUHT
—Ha oceHb (57,2%)
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[Ipu Takom packiiaie U3MEHEHHUsS TeMIle-
parypbl BO3lyXa M CyMMbl OCAJKOB MOYHO
CKa3aTh, YTO MPUBOAUT K U3MEHEHUSM CHETO-
3arnaca u oneneHeHus. IlomyueHHslld packnan
HEOOXOIMMO TMPOBEPUTh U3MEHEHHEM YPOBHS
WIM pacxoia BOJbI B HU30BbE Ka/PKOM peku
Oacceitna p. [Lsamk Brimodast peku [llaxnapa,
I'ynt, bapranr, fsrynem u Banu. [lamupckas
yacTh OacceilHa OXBaThIBa€T MOYTHU BCIO €rO
teppuropuio (95%).

[luTaHueM TJIaBHBIX MPUTOKOB SIBIISETCA
JIETHUKOBO-CHETOBOE. 3HAUUTENIbHASL YaCTh BO-
n0cO0pa HAXOJUTCS B HEOIArONPUATHBIX YCIIO-
BUSX YBJIQXKHEHUS aTMOC(EPHBIMH OCaJKAMH.
OO0mmii cpeaHerooBoi CTOK Y 3aMBIKAIOIIETO
crBopa «Hwmxumii [Tsamx» 6omee 1000 m3/c,
YTO COOTBETCTBYET CPEAHEMY MOAYJIO CTOKa
M = 8,8 11/(c'km2). Pesxxum cToka OOIBIINHCTBA
NpUTOKOB p. IIAHIK B 3HAYMTENBHOW Mepe
Olpe/ieNsieTCsl Halu4yMeM B HMX BogocOopax
OO0JIBIIIOTO KOJIMYECTBA JICTHUKOB. Jloms neqHm-
KOBOTO CTOKa JTAHHBIX peK kosebnercs ot 17%
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(p. I'yur—Xopor) mo 49 % (Banu-buuxaps)
oT obmero oobema ux croka. Jlns ompenene-
HUSl U3MEHYMBOCTH IO0BOrO croka p. IIsHmxk
HCIIOJIb30BaHbl T'OJIOBBIE JAHHBIE I10 MOCTaM,
pPacnojOKEHHBIM Ha CaMOW peKe 3a MpoAoJ-
JKATEJIbHBIN niepuon. Pacripenenenue cpenHe-
ro TOZI0BOTO CTOKa MO TEPPUTOpUHU OacceiiHa
XapaKTEpPU3yeTCs  BBICOTHBIM  IOJIOKEHUEM
Bo0cOOpa. OCHOBHBIM MCTOYHHKOM MUTAHUS

pek OacceiiHa p. IIAHMIK SBISAIOTCA JKUAKHE
OCaJIK{, Tajble BOJBI CE30HHBIX CHeroB. He-
CKOJIBKO MEHBIIYIO POJIb UIPAIOT JICTHUKU U
BEUHbIe CHera. Tak Kak pacrpenesieHHe ocaj-
KOB M TeMIIepaTypa Bo3ayxa B OacceiiHe moj-
YMHEHA BBICOTHOH 30HAJBHOCTH, TO MPOIECC
(OopMHpOBaHUS CTOKA 3aBHCUT OT BBICOTHOTO
pacronoxeHus BoJocOOpoB.

Puc. 1. Cxema 6accetina p. Amyoapos - Ilanooic u eé npumoxos.

[TonoBoabe HA peke pacTATHBAECTCS C Map-
Ta, C HayaJjia TassHUs CHera U BECEHHUX 0CaJIKOB
Y TI0 aBT'YCT, KOT/Ia K KOHILY JIeTa UCTOIIAOTCS
3arachkl BOABI M CHETa Ha BOIOCOOpPE M CHETO-
Bas JIMHUA HOAHUMACTCA 34 rpaHHuy TasTHUS
cHeroB. Ilo ucromenuro B OacceiiHe 3amacoB
CE30HHOTO CHera B ()OPMUPOBAHUU CTOKA TIO-
JIOBOAbSA HAYUHAKOT y‘IaCTBOBaTB JICAHUKU U
MHOTOJICTHHUC CHCXHHUKU. BO BCEX HpI/ITOKaX

Oacceitna p. [IgHIK MOA3EMHOE MUTAaHUE CO-
craBister 25 — 35% romoBoro croka. Tak kak
p. [IapmK cuuTaeTcs peKoy JIETHUKOBO-CHETO-
BOTO NMUTAHMS, TIOJIOBOJIbE HAYMHAECTCS C Map-
Ta (Ha HEKOTOpBIX pekax OacceilHa ¢ ampeins
— Masl) M 3aKaH4uBaeTCs B OKTsIOpe. [omoBbie
KoJie0aHus pacxoia Boabl Ha peke [IsHmk mpu-
BEJICHBI Ha pUC. 2.
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Puc. 2. I'uopoepagul cpeonezo, MakcumanibHo20 U MUHUMATbHO2O PACX0008
6006l N0 MHO20IeMHUM OaHHbIM p. [1andac no nocmam Huwxawum u Husenuu Tlanoorc.
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B Bepxosbe p. IIanmx — noc. Mmkamum ¢
ioma ko Bogocoopa 13 900 km?. [uk naBox-
Ka IIPUXOJUTCS HAa UIOJIb U aBI'YCT, MaKCUMaJlb-
HBIW Pacxojl BOJbI cocTapisier 633 m*/c, MuHU-
MaJIbHBIE PACXO/Ibl HAONIONAIOTCS C OKTAOPS MO
anpesb, B FOAbl MaJOBOAbSI PACXO BOABI B 3TO
BpeMsi cocTaBisier 255 m*/c.

B Husosbe peku sk y ctBopa Huxaui
[Taumx mnomane Bogocbopa cocraBmser 11
300 xkm?. IlepBblii TIOSBISICTCS B anpelie U 3a-
BUCUT OT CE30HHBIX JOXKJIEH U TasHUS CHETOB
u cocranisieT 2520 m*/c. Bropoii ke Makcumym
CBSI3aH C CE30HHBIM TAsIHUEM CHETa B BBICOKO-
rOpbsIX U JIEJTHUKOB, COOTBETCTBEHHO U COCTaB-
asiet B cpenHem 2517 mP/c, B MHOTOBOJHBIC
roasl noselaercs 10 5080 m*/c, B MaoBoIHbIE
omyckaercs B utoine 70 1550 m*/c. 3a 310 Bpemst
npoxomuT 80 — 90% romosoro croka. OceHslo,
C MpEeKpalleHUEM TasiHUS B TOpax, peKu nepe-
XOIAT B MEXKEHHOE COCTOSIHUE M Pacxoj BOAbI
IIOCTENIEHHO YMEHBIIAETCS € IPOJOJIKUTEIb-
HOCTBIO 10 ampens—mas. [0n0Bo MakcUMyM
pacxoia B CpelHEM MHOIOJIETHEM pa3pes3e Ha-
CTYIIAET B UIOJIE, B OT/EIbHBIE TO/Ibl- B ABI'yCTE,
pexe B utoHe. CTOK BOZBI 32 MapT — UIOHb CO-
CTaBJISIET 0K0JI0 35% T0I0BOI0 CTOKA, 3a HIOJb
— ceHTa0psb Onmxke Kk 45% rogosoro. Mcxons us
9THX JAaHHBIX, HAMU Oblja CJieJaHa MOIBITKA
U3y4YUTh TUAporpad MpUTOKOB MPaBoro Gepera
p. [Ianmx (teppuropus PT). g noctuxenus
JTAHHOM 1enu ObUIM B3ATHI JaHHBIE MPUTOKOB
pek I'yHt, bapranr, fI3rynem u Banu.

IIpy aHanus3e BBIABAEHO, YTO AJI TEPPU-
TopuH ['yHTa XapakTepHO IOJOBOAbE C MUKOM
pacxona Boabl B utone. CpenHuil MakCUMyM
st nocta ['yHT - Xopor cocrasiser 320 m’/c,

B OTJEJILHBIE FOAbI MOXKET IMOAHUMATLCS 10 552
M3/c wium onyctuthest 10 135 m*/c. MuHumab-
HBI pacxol BOAbI HAOMIOAAETCSI ¢ HOSOpS 1O
amnpe’s u konebnercs B npeaene ot 62,0 no 22,0
m?/c. Pexa bapranr (moct Illymkan) xapakre-
pHU3yeTCs MaKCUMaJIbHBIMU PAacXOAaMH BOJbI B
WIOJIe U aBryCTE€ U MUHHMAILHBIMH C JeKaOps
no amnpenb. CpegHuil pacxoll BOAbl B MUK IO-
noBoabsa cocrasisteTr 300 — 312 m*/c, Makcu-
MyM nogauMaetcs 10 496 m’/c. B manoBogHbIe
ro/ibl pacxo] B IOJIOBOJBE OIlyCKaeTcs 10 222
M*/c. B mepuos MekeHr pacxo]l OIyCKaeTcs J10
82,3 —43,9 m¥/c.

i p. Asrynem (moct MoTpaBH) XapakTe-
PEH OAMH MAaKCUMYM pacxojia BOAbl B TOJJOBOM
xoze B utonie. CpelHUl pacxoj MUKa MOJI0BO-
Ibs cocrasisier 104 M?/c, B MHOTOBOIHBIE T'OJIBI
OH IMOoJHMMAaeTcs 10 156 M3/c, B MalOBOIHEIE
omyckaercs 10 55,7 m*/c. Ilepuon mexxeHn Ha
peke HabmonaeTcst ¢ HOIOps 110 anpenb, a pac-
XOIl BOonbI KoneOnercs B mpexaene ot 15,6 mo
6,20 m*/c. MakcumyM pacxozna Boabl Ha p. Banu
Habmonaercs B utose. CpeqHuii MHOTOJICTHUN
pacxox cocrasisier 144 m*/c. [1pu sxapkom jere
OH MO-)KET MTOBLICUTRLCS 710 233 M3/c, a B MaJo-
BOJHBIE OBl IIOHMKATHCS 10 85,9 m/c. B me-
PpHOI MEXEHU pacxo/l BOJIbI olTycKaeTcs 110 25,9
m?/c. Tlepro ManoBOMbs JUIUTCS TPUMEPHO C
HOSIOpS IO MapPT, PACcXo]] BOJBI B 3TO BPEMsI CO-
craBisieT npuMepHo 13 m/c.

[To uccnenoBaHuo NOJYUYEHHBIX pe3ylbTa-
TOB BHUJHO, 4TO 3a 0a30BbIi nepuoa Ha p. [1an-
oK (moct Hwxkauit [TH1K) HaOMogaeTCsl CHU-
JKEHHUE pacxojia Bojibl Ha 2,74 m*/c B roa. TpeHn
coctaBui -82,4 M*/c nnu cHmkenue Ha 7,9%.

Tabnuya 3
Benuuuna mpenoa pacxooa 600vl Ha p. [1andaic u ee npumokax 3a 6a306wlil Nepuoo
Hocter Ho;;Ma Q, Kosppumuent O6H11/I3171 TPEHL, | po, o Hopye
M’/Ccex TpeHaa M’/CeK
[Tstamx — Huwokawit Tsaamk 1038,2 -2,7457 -82,4 -7,9
Ssrynem— MotpaBH 35,7 0,0573 1,7 4.8
bapranr— llymxana 135,8 0,3521 10,6 7,8
I'yar— Xopor 101,8 0,6514 19,5 19,2
Banu — bruuxaps 50,7 0,3994 12,0 23,6
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Ha p. SI3rynem HaOnroaeTcst MHast KapTHUHA,
3]1eCh UIET OOIITUI pOCT pacX0/1a BOABIC TPEHAOM
+1,7 M*/c, 4TO O03HaYaeT pOCT pacxo/a BOJIbI HA
4,8% ot HOpMBI. Ha p. bapranr Tpen cocraBui
10,6 m*/c unu 7,8%, a Ha peke ['ynr 19,5 m’/c
i 19,2% ot Hopmbl. Ha p. Banu poct pacxona
BOJIbI cocTaBmil 12 m*/c mnm 23,6% OT HOPMBI.
Cumwxkenue croka B Hmxkuem IIaamke MOXKHO
OOBSICHUTH YMEHBIIICHUEM MOCTYIUICHHUS BOJIbBI
C MPUTOKOB, DPACHOJOKEHHBIX B CpPEIHEM U
HIWKHEM TeyeHuH. [[puunHON CHUKEHHUSI CTOKA

MOTYT OBbITh KaK YMEHBIICHHUE OCAaJKOB B 3TOT
NEepUoJl, TaK U POCT 00BbEMA MCKYCCTBEHHBIX
B0/103200POB 17151 TOJIMBHOTO 3€MJIEICIIHUSI.

IIpn aHamuse pacxoma BOABI IO pEKe
[Isaux 1 ee npuTokam 3a nepuonl940-1990rr.
yKa3plBalOT Ha TO, 4TO Ha nocry Huxxui
[Tk pacxon BOABI B LIEJIOM YMEHBIIMJIICS,
tpeun 3a 1940 — 1987 rr. cocraBun -75,5 m’/c
(-7,3%), uro OGnM3KO K BeIMYMHE TPeHA 3a Oa-
30BbIU IIEPUOL.

Tabnuya 4.
Benuuuna mpenoa pacxooa 600vl Ha p. [1andic u ee npumokax
3a nepuod naonodenuti 40 — 1990ze.,.m3/c.

HocTut Hopma 3 Koadpunment OO6muit Tpenn, B% k

pacxoyioB, M*/c TpeHIa Mm3/c HOpME
ITaamx — Hywxaui Tsamk 1038,2 -1,5107 -75,5 -7,3
S3rynem-MoTpaBH 35,7 -0,0232 -1,2 -3,2
bapraunr-llymkang 135,8 0,2113 10,6 7,8
I'yaT-Xopor 101,8 0,0328 1,6 1,6
Banu-bruxaps 50,7 0,0868 43 8,6

TpeHnnoBbI aHAIU3 pacxoaa BOABI Ha P.
Szrynem (moct MoTpaBH) 3a 3TOT NEPHUOJ, B
OTJIMYHE OT MOJOKHUTEIBHOTO TPEH 1A PACXOI0B
3a 0a30BBIM TMEPHUOJ], TTOKA3BIBAET HEOONBIIOE
cHwkeHue Ha -1,2 M*/c wu -3,2%. Tpenn pac-
xona Boabl Ha p. bapranr (moct Ulymxkann),
TAKXKe MMOJIOKUTEIFHBIN U BeIMYMHA TPEH/Ia 32
BeCh nepuoj HabmoieHuit coctapmia 10,6 m*/c
(7,8%), 4TO COOTBETCTBYET BEIMYMHE TPEHIA
3a 0aszoBbid iepuog. Ha p. I'yHt nabmrogaetcs
HeOOoIbIIIOe YBETMYEHUE PACX0/Ia BOIBI aHAJIO-
TUYHO JpyruM nputokam [lsamka. Tpena co-
crasuia 1,6 M*/c (1,6%). Tem He MeHee, 3a BeCh
nepuon ¢ 1940 mo 2015 rr. HaGmomaeTcs cnan
pacxona — TpeH coctaBui -5,9 M*/¢ (-5,8%).

BriBoabI

[Tpu nccnenoBaHuM N3MEHEHHS TEMITEPATY-
PBI BO3/IyXa BBISBICHO €€ HE3HAUUTEILHOE T10-
BBIIICHHE, YTO MOYKET BBI3BATh PE3KOE TastHHUE
JETHUKOB W C TIOCIEAYIOUINM YBEIHYCHHEM
CTOKa peK. YMEHBIICHHE KOJHMYECTBA OCAIKOB
B 3UMHHU MTEPHOJI BIHSIET Ha HAKOIJICHUE CHe-
ro3aracoB W TOTOJHEHUIO JISTHUKOBBIX Mac-
CHBOB B BEPXOBBSX PEKH, YTO B JaJbHEHIIEM

MOJKET MPHUBECTH K CHU)KEHHIO OOIIEro CTOKa
pek. PocT BeimaieHus KUAKUX 0CAJKOB MOXKET

COIPOBOXK/IATHCS PE3KUM YBEJINYEHHE CTOKA B

TEIUIbI TIEPUOJl TO/la U BO3pAacCTaHUEM pHUCKa
Yype3BblUaliHBINA CUTYyalMii B 0acceiiHaX TOPHBIX
pex.
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Annomauus. Jlana oyenka usMeHeHus: niowadetl KpynHolx 1e0HuKoe baccetna pexu Iynm ¢
1977 no 2020ze. Ilpu uccredosanuu ucnoav3osanvl cnymuukoswie chumxu Sentinel 24 u Landsat.
Lenvio oannoii pabomur sensemcs onpedeneHue 0ecpadayuil KpynHwvix 1e0HUK08 baccelina pexu
Tyum 6 ycnosusix usmenenus kiumama. Ipu uccreoosanuu neonurxos Cageood u Kapna Mapkca
BBISABILEHO, YMO S3bIKOBASL YACTb OAHHBIX TeOHUKOG OMCIYNUIA.

Kniouesvie crosa: pexa I'yum, onedenenue Ilamupa, decpadayius 1eOHUKO8, U3MEHeHUue KIUuMama,

memnepamypa, 0caokKu.

Annotation. The change of large glaciers areas in the Gunt river basin from 1977 to 2020 is
estimated. Sentinel 2A and Landsat satellite images were used for the research. The goal of this
study is to determine the degradation of large glaciers in the Gunt River basin provided by climate
change. During studying the Safedob and Karl Marx glaciers, it was revealed that the down part

of these glaciers retreated.

Key words: Gunt river, Pamir glaciation, glacier degradation, climate change, temperature,

precipitation.



