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lonoBbIe Bapuanuy 0CaaKoB U TeMIlepaTrypHoro pexuma rop CpeaHeit A3uu onpeesisitoT 00beM CTOKa OCHOBHBIX PEK
perroHa, KOTopble 00ecIednBaroT BOJ0I MOIMBHOE 3emiesenne Y3oekucrana, Kazaxcrana, Typkmennu n popmupyror
noTeHman ruaposnepretnkn Kuprusum, Tajpknkucrana n Kazaxcrana. MaoBogHbIe TOABI MPUBOAAT K OONBIINM
n3/IepKKaM B 9KOHOMUKe LleHTpanbHO A3HMaTCKUX CTpaH, a psii 3aCyLUIMBBIX JIET MOJHUMAET BOIPOC PETHOHAIBHOM
HpOHyKTOBOﬁ 0€30ITaCHOCTH U ITOJIUTHYECKOH CTAOMIBHOCTH. B CBsI3M ¢ dTHM JUCTAHITMOHHBIC METOAbI TUAI'HOCTUKHN
CE30HHBIX 3aIlacOB CHEra B ropax IpeACTaBIAIOT 3HAUYNUTENIbHbIM MHTepec. [lnomananu cHe:kHUKOB Ha xpeOTax TaHb-
[ans HanOoJee TECHO CBSI3aHBI C CE30HHBIM YPOBHEM TBEP/IBIX OCA/IKOB B BHICOKOTOPHBIX TEPPUTOPHSIX. B cyxue rozpt
CHEXKHUKH MCUE3a0T, a BO BIIAJKHBIC MX IUIOIIAAM JIOCTHIalOT 3HAYUTEIbHEIX BeauduH. [lo marasiM LANDSAT-TM,
ETM 3a 1998-2011 rT. mpoBeieH MOHUTOPUHT CE30HHBIX MUHIMYMOB TUIOIIA/IA CHEKHUKOB Ha 60 TECTOBBIX YIaCTKaX,
pacrnonokeHHBIX B npenenax 3aumnmuiickoro Anaray, Kynreit Anaroo u JlxyHrapckoro Anatay. [loaydeHbl OTHOPOIHBIC
PSAABI TAHHBIX TUATHOCTUPYIOIINE TUHAMUKY CHEXHOCTH 3TUX TOPHBIX TeppuTopuii B nepuoa 1998-2011 rr.

KaroueBnble ciioBa: CHyTHI/IKOBHﬁ MOHHUTOPUHT, TECTOBBIN Y4acCToOK, q)OTOHHTepHpeTaIII/IH, KapTUPOBAaHUC CHCIKHUKOB,
MHOTOJIETHAA AUHaMHUKa CHE)KXHOCTHU T'OPHBIX CUCTEM.

BBenenue

OxoHoMuKa [{eHTpallbHO-A3MaTCKUX CTpaH HaXOAUTCS B CUIIBHOM 3aBUCUMOCTH OT TEMIIEpa-
TYPHO-BJIQXKHOCTHBIX YCJIOBHI BbICOKOTOpHOU Tepputopuu TsHb-1llanga. OCHOBHbBIE peKU peruo-
Ha: Ceip-Jlapss, AMynapes, Upteim, My u 1p. UMEIOT CHEXHO-JIEAHUKOBOE MUTAHUE, & BEIMYMHA
UX CTOKa CYIIECTBEHHO 3aBHUCHT OT CE30HHOIO 3alaca CHera B FOpHbIX TeppUTOpusaxX (AUKuX U
ap., 2001). INonuBHoe 3emanenenue Y3oekucrtana, Kazaxcrana u TypkmeHnun norpetinser 0osbioe
KOJIMYECTBO BOJbI, KOTOPOM HE XBAaTAa€T B MAJOBOAHbBIE T0Jbl. CHIKEHUE YPOKAHHOCTH KYJIBTYD
U 3aCOJIEHUE MAaXOTHBIX 3eMeJb COMPOBOXKIAeT BOAHbIN nedunut. Ilpodnema s¢pdexruBHoro asu-
MUHHCTPUPOBAHUS BOAHBIX PECYPCOB TPAHCTPAHUYHBIX PEK B YCIOBUSAX MaJOBOAbS CTAHOBUTCS
odeHb ocTpoil. Kaxkaas ctpana, o TeppuTOprH KOTOPOH MPOXOIUT TPAHCTPAaHUYHAs peKa, CTaBUT
IIPUOPUTETOM COOCTBEHHbIE SKOHOMHUYECKHE MPOOJIEMBbI, YTO HE CHOCOOCTBYET Pa3BUTHIO BCEIO
peruoHa. Psi MaloBOJHBIX JIET MOXKET 00OCTPUTH BOIIPOC PErMOHAIBHOM MPOAYKTOBOM Oe3omac-
HOCTHU M 3aMETHO CHU3UTh MOTEHIIMAJ TUIPOIHEPIETUKY.

HazemHble crcTeMbl MOHUTOPHHIA 3allaca CHEra B TOPHBIX TEPPUTOPHSIX B HACTOSIIUI MO-
MEHT Pa3BUThI Hel0CTaTOYHO. COBETCKask CUCTEMA BEPTOJIETHOTO KOHTPOJISI HaJl BBICOTOM CHEXHO-
ro MOKpOBa I0 CHENMAJIbHBIM peiikaM nepecrana GyHKIHOHUPOBaTh. TakuM 0Opa3oM, KauecTBO
MH(POPMALIUU O COCTOSIHUU BOJHBIX PECYPCOB B TOPHBIX TEPPUTOPHSIX 3HAUUTEIBHO YXYIIINUIOCH,
IIPU 3TOM, JJIsl TPYAHO JAOCTYIHBIX PallOHOB PacCIONIOKEHHBIX Ha TEPPUTOPUU APYTHX CTPaH OHA
OOBIYHO OTCYTCTBOBAaTh BOBCE.

JonrocpodHoe rniiaHupoBaHUE YSKOHOMUYECKOTO Pa3BUTHs Cyxux Tepputopuii Cpennen Aznn,
BOJIHBIE PECYpPChl KOTOPBIX, OMPENEISIOTCS PEYHBIM CTOKOM, TPEOYIOT MHOTOJIETHUX OJHOPOIHBIX
U JOCTOBEPHBIX PSI0B JaHHBIX TUArHOCTUPYIOLIUX METEOPOIOTHYECKUE YCIOBUS TOPHBIX TEPPU-
Topuil. /lonroBpeMeHHbIE MOTOHbIE TPEH bl U U3MEHEHUS KIMMAaTa MOTYT KapJUHAJIbHO BIUSAThH
Ha cyTh 3((HEKTUBHOIO SKOHOMHYECKOTO Pa3BUTHUS apuAHbIX pailoHoB CpenHeit A3uu, onpenesnsis,
HaIpyUMep ONTUMAJIbHBIN TUIT BO3/ENIBIBAEMbBIX KYJIBTYP U pa3Mep MOCEBHBIX IUIOMIA IEH.
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JlonroBpeMeHHbIe psbl ciryTHUKOBOTO MoHUTOpUHTa LANDSAT (TM, ETM) ¢ pa3pemienn-
eM 30 M criocoOHBI 00ecTieunBaTh OINPEIEICHHBIN 00beM HH(GOPMAIIMK O COCTOSHUH JICTHUKOB M
CHEXXHOTO TIOKpOBa B TOpHBIX cucTemax TsHb-lllans B Teuenune nocnequux 13-14 netr. OcobeH-
HOCTH (hopMUpOBaHUs 00MauHOro Nmokposa rop CpeaHeil A3un TakoBbl, YTO OOIIMPHBIE aHTUIHU-
KJIOHBI ¢ 6€3001a9HO0# MOTO0M TUITUYHBI JJI aBTycTa-CceHTA0ps. K aToMy Bpemenu dopmupyercst
CE30HHBI MUHMMYM CHEXHOTO MOKPBITUSA. TakuM 00pa3oM, ¢ MepUOAUYHOCTHIO pa3 B IOl CITyT-
HUKOBbIE JAaHHBIE MOT'YT YCTOWYMBO 00OecIeurnBaTh HH(HOPMAIIMIO O CE30HHOM MUHUMYME CHEKHO-
JIeIOBOTO MOKPBITUS B BBICOKOTOPHBIX TEPPUTOPUSAX LIEHTPAIbHON A3uu.

[To ciytukoBeiM gaHHbIM LANDSAT TM, ETM (pa3pemenuem 30 M) B TeueHUE aBrycra-
CEHTSI0psl B BBICOKOTOPHOW 30HE MMEETCS BO3MOXKHOCTb KapTUPOBaTh TPU THUIA MOKPBITUHA: OT-
KPBITBII Jel, pUpH Ha JIbAYy U CHEXHUKU. OTKPBITHIA Je1 U (UPH Ha JIbAY SIBISIFOTCS KOMIIO-
HEHTaMH JIEAHUKOB. MOHUTOPUHT JIEAHUKOB IpeacTaniser 0oibioil uurepec (Konosanos B.IY,
2010), ogHaKo CBA3b MX MPOCTPAHCTBEHHBIX Pa3MEpOB, PETUCTPUPYEMBIX CIIyTHHUKOM, C MOTOJ-
HBIMH O0COOEHHOCTSIMH TEKYILETO Iojia CIWIIKOM CIIOKHA M HEOJHO3HauHa. JIeTHUKH, 0COOCHHO
KPYIIHbIE, aKKYMYJIUPYIOT OCAJIKU B BUJIE JIb/1a C OOJIBIINX TEPPUTOPUN U B TEUEHUE JITUTEIILHOTO
BpemeHH. [loHOE 0OHOBIIEHNE JIbJ]a 3aHUMAET AJIUTENbHbIE CpOKU. [loaTOMy, HanpuMmep, 114 Jen-
Huka KoprkeHeBckoro (KpymnHeiiiero B 3ananiickom Ajaray) Ha KOHIIE A3bIKa cei4ac MPOUCXOTUT
CTauBaHUE OCAJIKOB IONABIIMX B 30HY akkyMysasuuu B 1800-x rogax, T.e. elie BO BpeMeEHa Io-
clIeHero Majoro JenaukoBoro nepuoaa (1450—-1850 rr.) (Mm6pu, UmOpu 1988). Cpennue xapax-
TEPUCTHKH TTaPaMETPOB OJICICHEHHS TOPHBIX CHCTEM (POPMUPYIOTCS TIOTOJHBIMH YCIOBUSIMH BCE-
ro NepHO/a HAKOIUIEHHs CYLIECTBYIOLIETO Jbjaa. C TOYKU 3pEHHS MOHUTOPUHIA CHEKHOCTH Hau-
OONBIINI MHTEPEC MPEACTABISET €KETOJHBINA OaTaHC MACCHI JIGTHUKA, pacueT KOTOPOro Tpedyer
MHOTOJIETHUX NOAPOOHBIX Ha3eMHBIX M3MepeHuil. B HacTosAMiI MOMEHT O00HbBIE HAOMIONECHHS
OCYULIECTBIISIFOTCSI TOJIBKO JUIs 2 IeAHUKOB (JIenHUK Tyrok-cy — 3aunuiickuii Anaray (MakapeBud
u 1p., 1984) u neguuk lymanckoro — JxyHrapckuit Anaray), 4To IBHO HEJOCTATOUYHO ISl TUa-
THOCTUKHM 1TouTH 10 ThIC. KB. KM ropHoro oneaeHenus Tsub-1lans.

JluHamMMKa JIeTHUKOB BeChbMa MHEPTHA U MAJIOYYBCTBHUTENIbHA K MOTOJHBIM YCIOBHUSIM OT/AENb-
HbIX JieT. [Tonoxenue GUpHOBON JTMHUYM AUHAMUYHO, JT0O0H OIMHOYHBIN CHETONa/ epest MpoJIeToM
CIIyTHHMKA CJIEJIACT HEBO3MOKHBIM IMOJTYy4YE€HHE OJHOPOJHBIX JaHHBIX. [l03TOMY, HAMOONBIIYIO HH-
(OpPMaTUBHOCTB B IMarHOCTHKE CHE)KHOCTHU OTAEJbHBIX JIET UMEET MOHUTOPUHT CHE)KHUKOB. CHEX-
HUKU SIBIISIFOTCSI PE3YIBTATOM TIOTOIHBIX YCIOBHM OJJHOTO MJIM HECKOJNBKHX JIET. B cyxoif, ¢ IOBBI-
[IEHHOU TeMITepaTypoi rojl CHe)KHUKH MOJIHOCTHIO MCUE3aI0T, a BO BIIAXKHBIE U XOJIOAHbBIC, OHU 3aHU-
MaroT OOLIMpHBIE TeppuTopun. KapTupoBaHue CHEKHOTO TOKPOBA MO ONTHYECKUM CITYTHUKOBBIM
JAHHBIM, U3-32 €r0 PE3KO OTIIMYAIOIIUXCS CIEKTPAIbHBIX XapaKTEPUCTHK, HE BCTPEUAET CEPhE3HBIX
3aTpyaHeHuit. Takum 00pa3oM, CITyTHUKOBBII MOHUTOPHHT C€30HHBIX MUHUMYMOB Pa3MepPOB CHEX-
HUKOB SIBIIsIeTCS 3 PEKTUBHBIM HHCTPYMEHTOM JTHATHOCTHUKH TIOTOTHBIX OCOOCHHOCTEH BBICOKOTOP-
HBIX TEPPUTOPUIA, 00ECTIEUNBAIOIINX TUTAHNE KPYIMHEUIINX PEK CPEeIHEa3HaTCKOro pEeruoHa.

TeppuToprsi MOHUTOPUHTA

[opusie cuctemsr Jxynrapckoro Anaray, Tsuap-1llans u [Tamupa oGecriednBaroT MUTaHHUEM
KpynHeimme pekn CpenHeil A3un, OT BOJHOCTH KOTOPBIX 3aBUCUT YKOHOMHYECKOE COCTOSIHUE
cTpaH peruoHa. OTHOPOAHBIE PAABI JAHHBIX JUATHOCTUPYIOLIUE CHEXKHOCTh 3TOM TEPPUTOPUH, €€
rO/IOBbI€ BapHalllK, MHOTOJIETHUE TEeHICHIIMHU U MTOCJIECTBUS U3MEHEHUSI KJIMMaTa MPeJICTaBISIOT
HECOMHEHHBIN uHTepec. [l oTpaboTKM CIIyTHUKOBOW TEXHOJIOTUU OLIEHKU COCTOSIHUSI CHEKHOTO
MIOKPOBAa B BHICOKOTOPHOM TEPPUTOPUU Ha OBLIM BbIOpaHbI IBe Harloiee U3yUeHHbIE JIOKAJIbHbIE
TOpPHBIE CHUCTEMBI: 3auiuickuii Amnaray, coBMecTHO ¢ KyHreir AnmaToo, pacmonoXeHHbIE Ha Tep-
putopun Kazaxcrana u Kuprusuu u ornocsammecs k Cesepuomy Tsanb-llanto; n JxyHrapckuit
Anaray, pacnionoxeHHbIN B nipeaenax Kazaxcrana u Kuras. [lnomans onenenenust 3animiickoro
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Amnaray u Kynreii Anaroo cocrasisieT okoio 600 km?, JIxynrapckoro Asaray — okoso 1000 km?
(Toxmaramberos, 1976). Ctok kpynHbIX pek peruona: Uy, Mnu u Kaparan, Bo MHOrOM (hopmupy-
€TCs 32 CYET TAsTHUSI STUX JICTHUKOB.

CHyTHPIKOBble JAHHbIC

CnytauxoBbie qanasie LANDSAT-TM, ETM c pazpemennem 30 M B3saThie ¢ UHTEpHET pecyp-
ca [http://glovis.usgs.gov] ncronbp30BaIUCh 711 KAPTUPOBAHUS CE30HHBIX MUHUMYMOB Pa3MeEPOB
CHEXKHUKOB B BBICOKOTOpPHOM 30HE. [IpuBieKkainch CHUMKHU IO JIByM cLieHOBBIM no3unusm (WRS-
2: path/ row): 149/30 — nokpsiBatomiast 601bIIYyI0 YacTh 3aunuiickoro Asnaray u Kynreit Anaroo;
u 148/29 — nokpeiBaroias 3anaanyr yacte JpxyHrapckoro Amnaray. [1o mo3unuu 149/30 B 06pa-
0OTKe HCIONIB30BAMCH CHUMKH clieayronmx aat: 9.09.1999, 9.07.2000, 26.08.2000, 26.06.2001,
3.10.2002, 20.09.2003, 6.09.2004, 7.07.2005, 11.10.2005, 19.08.2006, 7.09.2007, 1.09.2008,
17.09.2008, 14.10.2009, 22.10.2009, 15.10.2010, 24.07.2011. Ilo mozumum 148/29, coorBer-
ctBeHHO — 22.08.1998, 17.08.1999, 4.09.2000, 22.08.2001, 25.08.2002, 12.08.2003, 14.08.2004,
1.08.2005, 20.08.2006, 31.08.2007, 9.08.2008, 12.08.2009, 31.08.2010, 17.07.2011.

O0beKTbI MOHUTOPHHIA

CHEXHUKU BBICOKOTOPHBIX TEPPUTOPUN MPEICTABISIOT COOON HAKOIUICHUS CHEra, o0pa3yro-
Fecs: B XOJOAHBIN MEpUOJ] M HE yCIIeBAIOIINE CTauBaTh B TeueHue Jierta. Mx oOpa3oBaHme, Kak
MIPABUIIO, IPUYPOUCHO K JUAMAa30HY BBICOT OMU3KHUX K TpaHUIlC CHETOBOW JTUHHUH. YacTh CHEKHU-
KOB, TaK)Ke, 00pa3yercs B pe3yabTrare JaBUHHOW aKTUBHOCTH, B 3TOM CIIy4ae OHH MOTYT OMYCKaTh-
Csl 3AMETHO HUXKE CHErOBOM JIMHUU. Pa3mMep CHE)KHUKOB MAaKCUMAJIbHO YYBCTBUTENEH K TIOTOJJHBIM
ycioBUsIM ce30Ha. CyxXue U )KapKue Ce30HbI IPUBOJAT K MOBEMY CHETOBOM JTMHUU, OTHOCUTEIb-
HO CPEIHEMHOTOJIETHUX IMOJIOKEHH, 1 COOTBETCTBEHHO K JIETPa/lallid CHEKHUKOB, BILIOTh /10 UX
MIOJIHOTO MCUE3HOBEHUs1. BiaXKHbIe U XOJIOAHBIE CE30HbBI XapaKTEPU3YIOTCS HU3KO PACTIOI0KEHHOM
CHEroBOH JIMHUEN Y 3HAUUTEJIbHBIMU TUIOLIAASIMU CHEXHUKOB.

Paznenenue CHEXXHUKOB OT JIETHUKOB TPeOyeT TIIATeTHHOTO KCIEPTHOTO aHanu3a. [lostomy, cu-
cTeMa MOHUTOPUHTA pa3MepOB CHEKHUKOB CTPOMIIACH Yepe3 aHaJIi3 OTAEbHBIX IUIOMIAI0K, Ha KOTO-
PBIX CHeXXHHKH SBISUTACH JoMHUHUpYoteit opmoii. Cucrema Google-Earth coznaer xoporue ycimo-
BUSL JJIs1 BBIOOPA TECTOBBIX ILIOMIAA0K. CBEPXBBICOKOE pa3perieHne 0a30BOro CIyTHUKOBOTO MOKPbI-
TSI C BOBMOKHOCTBIO KOHTPOJISI a0COTIOTHBIX BBICOT U reorpauieckux KOOpAMHAT MO3BOJISET Pop-
MHPOBaTh HA0OP TECTOBBIX ITIOMAMoK. [l 3annmmiickoro Anaray u Kynreit Amatoo Obu10 BEIOpaHO
24 mnomaaku, cM. Tabnwuiry 1, JKyHrapckuii Anaray Xxapakrepu30oBaics 36 TECTOBBIMH ILIONIAIKAMHU.

Tabmuma 1. XapakTepuCTHKH TECTOBBIX IDIOMIA0K 3amuiickoro Anaray u Kynreit Anaroo. ['eorpadpuueckne
KOODJIMHATHI BBICIICH TOYKHU BBIZCIA U AMANa30H aOCOIIOTHBIX BBICOT 0 TUIOMIAAKE AaH o gaHHbeM Google-Earth

IIpunanjexnocTs ILromazs

No Bobicora (M) Iupora Honarora IKCno3uus BbIIEJIA
TepPUTOPUH (kem?)
1 Kazaxcran 4100-4380 42.59.58.34 77.16.15.65 FO-BocTtoxk 0,297
2 Kazaxcran 3550-4060 43.03.17.58 77.03.36.19 C-C-Bocrok 0,329
3 Kazaxcran 3450-3700 43.04.37.41 77.03.17.53 Cesep 0,154
4 Kazaxcran 3420-3760 43.04.33.54 77.03.00.48 Cesep 0,865
5 Kazaxcran 3500-3895 43.01.42.75 76.57.08.57 C-C-3aman 1,134
6 Kazaxcran 3680-3900 43.00.45.19 76.57.07.18 C-Boctoxk 0,566
7 | Kazaxcran- Kupruszusa | 3700-3995 42.57.56.85 76.53.54.03 Bepmnna 4,114
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Ipunanie:kHOCTH ILnomans

No Bobicora (M) Mupora Honarora IDKCno3uLus BbI/IeJIA
TePpPUTOPUH (k™)
8 Kupruzuns 3380-3720 42.51.13.95 76.55.55.26 Bocroxk 1,321
Kuprusus 3700-3920 42.55.17.74 76.51.23.10 Cesep 2,491
10 Kupruzns 3700-3840 42.55.47.44 76.50.40.06 Cesep 1,391
11 Kuprusus 3750-3880 42.55.37.00 76.52.21.36 Cesep 1,062
12 Kazaxcran 3850-4200 43.04.51.31 77.23.03.12 Bocrok 1,004
13 Kazaxcran 3580-3790 42.56.40.72 76.42.49.88 Cesep 0,209
14 Kazaxcran 3330-3775 43.00.25.66 76.44.13.49 C-Boctox 0,547
15 Kazaxcran 3500-3730 42.57.44.66 76.40.20.12 C-3aman 0,300
16 Kazaxcran 3500-3850 42.54.58.30 76.36.17.95 C-Bocrok 0,756
17 Kazaxcran 3500-3870 43.12.14.95 77.34.51.78 Bocrok 1,131
18 Kazaxcran 4070-4320 43.03.07.67 77.25.41.48 3amaf 0,128
19 Kazaxcran 4080-4330 43.00.02.16 77.17.02.49 Or 0,239
20 Kuprusus 3800-4250 42.45.09.07 76.39.00.62 IOr 1,971
21 Kupruszus 3500-3830 42.52.49.32 76.16.13.57 Cesep 0,302
22 Kupruzuns 3700-3950 42.51.29.33 76.22.29.60 Boctoxk 0,327
23 Kuprusus 3500-4150 42.44.38.55 76.53.21.01 Or 1,593
24 Kazaxcran 3410-3785 43.06.57.34 77.45.21.98 Cesep 0,678

Metoauka 00padoTKH JaAHHBIX

Mmuoro3onanbsuble gaHable LANDSAT-TM u LANDSAT-ETM+ 1711 OCHOBHBIX ONTHYECKHX
KaHaJIOB UMEIOT pOoCcTpaHCcTBeHHOE pa3perienre 30 M. KaHaibl B ONTHYECKOM JUama3oHe ¢ Xapak-
tepuctukamu: 2: 520—-600 um; 3: 630-690 um; 4: 760900 HM UCTIOIB30BAIUCH ISl TOCTPOSHUS
niceBaoIBeTHOro kommno3uta ¢ RGB-432. [IpuBnekanucek mo3aHeneTHue, 1100 OCEHHUE CHUMKH,
Korzia OpMUPYETCs CE30HHBIM MUHUMYM IUIOIIAIA CHEKHOTO MTOKPBITUS B BBICOKOTOPHOI! 30HE, a
MOMEXH OT 00JIaYHOTO MOKPOBA HE3HAUUTENbHBI.

DkcnepTHOE emupUpOBAHNE CHEKHOTO MOKPOBA B PAMKaX TECTOBBIX TUIOMIAIOK MCIOIb30Ba-
JIOCh JJIsl KApTUPOBAHUS CHEXKHUKOB U PacueTe UX IJIOMIAN B OTHOCUTENFHBIX eAUHUIAX. TeKymuit
YPOBEHBb CHEKHOTO MOKPBITHSI HOPMHUPOBAJICS Ha CPETHII MHOTOJIETHHUI pa3Mep CHEXKHUKA BbIIeNa B
MIEPUO MOHUTOPUHTA JIJIs TIOTyYESHHUSI COMOCTAaBUMBIX OIIEHOK IO BCeM IuTomaakam. B cimydyae momex
00JIaYHOTO TIOKPOBAa HCIOJIB30BAJICS APYTOM CHUMOK C OJM3KOM JaTOM, MpU €ro OTCYTCTBHU Xapak-
TEPUCTHKA 110 MMPOESKTUBHOMY MOKPBITUIO CHE)KHUKA B JAHHBIN TOJ1 7SI TUIOIIAIKUA HE OTIPEeNsIach.

AHanu3 TpOBOAWICS OTAENIBHO JUJISl JBYX FOPHBIX CUCTEM: 3aWJIMMCKOrO AJlaTay COBMECTHO C
Kynreii Anatoo, nepuon 1999-2011 roasl, 24 TectoBbie miIomanaky, puc. 1(a); u JyHrapckoro
Amnaray, nepuon 1998-2011 roasr — 36 TeCTOBBIX MIOLIAA0K, puc. 1(6).

Puc. 1.
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OO0cysKaeHHe MOJYYCHHBIX Pe3yJbTaToOB

Kaxxmast TecToBas ruiomazka B Mepro; MOHUTOPHHTA €KETOJTHO XapaKTepU30Baach BEINIH-
HOW TITOMIA/IN CHE)KHUKA, BRIPAXKEHHON B OTHOCUTEIFHBIX SIMHHIIAX. J[BE rpyIIITbl KPUBBIX 3BOITIO-
LMY pa3MEPOB CHEXKHUKOB 110 TECTOBBIM ILJIOLIAAKaM OTAENbHO A5 3aunuiickoro Anaray — Kynrei
Amnaroo u JxyHrapckoro Anatay npeacTaBieHbl Ha puc. 2. Pe3ynsrupyromye KpuBble THHAMUKH
CpPEeIHUX Pa3MEpPOB CHEKHHKOB 0 aHAJU3UPYEMBIM TOPHBIM paiioHaM B niepuon 1998-2011 mo-
Ka3aHbl Ha puc. 3.

Cpemmil yposers nepioga 1998-2011

6 Cpeanii yposerb neproaa 1998-2011

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Puc. 2

Cpeariti yposers nepinoga 1998-2011
25

05

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Puc. 3

Cpennnii pasmep cHexHHUKOB B mnpenenax CesepHoro Tsub-Illans n JxyHrapckoro Anaray
B TEUYEHUE NOCIECIHUX 14 JIeT MMen ONpeesIeHHbIE Bapualuy, puc. 3. K MHOTOCHEKHBIM IOaM MOX-
Ho otHecTu 2003, 2005, 2009 roma u oruactu 2010, 2011, k manocHexkHbIM - 2006, 2007, 2008.
Amnanus nokaszai, yro nepuo 19982011 rr. He UMel CKOIBKO-HUOY/Ib BBIPAKEHHOTO TPEH/A B U3-
MEHEHUM CHEKHOCTH BBICOKOI'OPHBIX TeppuTopuil. B ToXe BpeMs 10 BceMy perroHy HpoAoIKa-
Jach aKTHMBHAs Jerpajanus JenHukoB (Bunecos, YBapos, 1997). OueBunHo, ypoBeHb TeMIEpaTyp-
HO-BJIQYKHOCTHBIX YCJIOBUH B MOCIIEIHUE ACCATUIETHS OTIIMYAETCS OT CPEAHUX MOTOTHBIX YCIOBUI
Ha BpeMsl MOJIHOTO OOHOBIIEHHS JIbJa TOPHBIM OJIEICHEHWEM perroHa. /[ KpymHbIX JeTHUKOB 3TO
Bpemsi coctarisier 200 siet u Oonbine. T.e. 3aqHsAs BpeMEHHAs TPaHMIla HAKOIICHUS CYICCTBYIO-
LIET0 B HACTOSIILIMIT MOMEHT TOPHOTO JIbJIa HAXOAUTCS ellle B MOCEeTHEM MajioM JIEAHUKOBOM Iie-
puone (1450-1850 rr.) (Mmopu, Mmopu, 1988). CoorBercTBeHHO, KoHer 20 1 Hadano 21 Beka,
C MIX TIOBBIIIICHHBIM TeMITEpaTypHBIM GOHOM, chopmupoBaiu st mocienHux 200 1eT 3HaYUTeNbHBII
KIIMMAaTUYECKUN TPAJIUEHT, UTO BBI3bIBAET IOBCEMECTHOE YMEHBIICHUE Pa3MEPOB JIETHUKOB.

Takum 00pa3oM, pexKHM CHEKHOCTH Top, POPMUPYIONIHN 00bEM CTOKA peK, Ha MacIiTade He-
CKOJIBKHX JECSTUIETUI MOXKET JUarHOCTUPOBATHCS C TOMOIIBIO CITyTHUKOBBIX JaHHBIX. ClenyeT oT-
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MCTHUTDB, YTO 3TOT PEKUM HEC UMECT HpﬂMOﬁ CBA3U C I[HHaMHKOﬁ PasMEPOB I'OPHLIX JICAHHUKOB, COCTO-
SAHWUE KOTOPBIX OMMPEACIIACTCA IMOTOAHBIMHA YCIIOBUAMU 3HAYUTCIIBHO Ooitee JJIMTCIIBHOTO IMEPUoIa.
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Monitoring of temporary snowfields sizes of the Northern
Tien-Shan and Djungarian Alatau in the period 1998-2011 years
according to LANDSAT TM, ETM
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Annual variations in rainfall and temperature define the mountains of Central Asia runoff region’s major rivers, which
provide water for irrigation farming in Uzbekistan, Kazakhstan, Turkmenistan, and form the hydropower potential of
Kyrgyzstan, Tajikistan and Kazakhstan. Dry years lead to large costs in the economy of the Central Asian countries,
and several dry years raises the question of regional food security and political stability. In this connection, the remote
sensing methods of diagnosis of seasonal minimum of the snow reserves in the mountains of considerable interest.
Temporary snowfields size in Tien Shan is most closely related to the seasonal level of solid precipitation in mountainous
areas. In dry years, temporary snowfields disappear, and in wet areas to reach significant values. According to the
LANDSAT-TM, ETM for years 1998-2011 monitored the seasonal minimum of temporary snowfields size on 60 test
sites located within the Trans-1Ili Ala-Tau, Kungei Ala-Too and Djungarian Ala-Tau. Obtain a homogeneous series of
diagnosing the dynamics of snow cover in mountainous areas during the 1998-2011 years.

Keywords: satellite monitoring, the test site, fotointerpretation, mapping of temporary snowfields, long-term dynamics
of mountain snow systems.
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