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[TpuBeneHbl 0000IIEHHBIE 1 CHHXPOHU3UPOBAHHbIE 1JIs1 YETHIPEX BpeMeHHbIX cpe3oB (1961, 1980,
1991, 2000, 2020 rozasr) cBeneHUsT 00 M3MEHEHUH TLIOMIAIM JeaHUKOB [leHTpansHoit A3uu B Oac-
ceifHax MpUTOKOB pek Amynapbu U Ceipaapsu. Janueie 1961 u 1980 rogoB noigydeHsl HA OCHOBE
Karanora neguukoB CCCP, ouenku 1ist 1991 u 2020 roioB paccuuTaHbl 10 METOAMKE aBTOPA, JaH-
Hele 2000 roga onpeneneHs! myTeM 00padoTku n3o0pakeHuil co crmyTHUkoB LANDAST 7 (ckanep
ETM +) u TERRA (ckanep ASTER). 3a 1961-2000 rr. cokpaiiieHue Iiomaand oJeIeHeHUs Ha
paccmarpuBaeMoii Teppuropun coctasuiio ot 14% no 33%. K 2020 rony oxxuaaercs qajnbHennee
YMEHbILIEHUE pa3MepoB JieAHUKOB. [IpencTaBiensl mpuMepbl MHOTOJIETHETO MOHMTOPUHTA ILIO-
maau JeaHuKoB LleHTpanbHol A3uu 1o MaTepuaiaM Kartajdoru3amnuu JeaHukoB B 1955-2000 rr. u
JUCTAaHIMOHHOTO 30HaupoBanus nocie 2000 roxa.

KuroueBsbie cioBa. Llentpanbuas A3us, JTeIHUKH, CITyTHUKOBBIM MOHUTOPHHT, COKPAILIEHUE TLIO-
maau, [lamup, 6acceitH ApasibCkoro Mops

BBenenue

JlaHHBIE O MHOTOJIETHEM U3MEHEHUHU Pa3MEPOB JIETHUKOB, HEOOXOIUMBI 711 MOICITMPOBAHUS U
MIPOTHO30B CTOKA B MHOTOYHCIICHHBIX OacCEeiHaX PeK pPacIOI0KEHHBIX B BRICOKOTOPHBIX PErHOHAX
Asun: Tanap-1llans, [Mamup, 'uanykym, Kyasnyas, [umanau u ap. OOmias miomanpb JeTHUKA |
ero MopQooruueckux yacten (001acTi aKKyMyJIsLUU U aONSIIMU, OTKPHITOTO JIbJa U MOPEHBI Ha
JIeIHUKE) CITy’KaT OCHOBHBIMU XapaKTePUCTUKAMH JIJIsl THAPOJIOTUUYECKUX PACUeTOB U aHaJIN3a B3a-
MMOCBSI3M MEXKIy U3MEHEHHEM KJIMMaTa 1 Kojebanusmu pasmepoB JeaaukoB (Konosamnos, 1985;
Kpenke, 1982). CoBpemennass undopmaiuss 0 BpEMEHHON W3MEHUMBOCTU IUIONIAJIA JICAHUKOB
Ha PErMOHAJIbHOM YpPOBHE SIBIISIETCS BeCchbMa orpaHndeHHoi. Hampumep, B nenom ans Oacceiina
Apanbckoro Mopst Takve JaHHble UMEIOTCS TOJIbKO 33 OMH-/IBa BPEMEHHBIX cpe3a: B KoHIE S0-x
u 80-x rogax MpoIIOro Beka. AMyIapbs SBJISETCS KpymHeiieil pexoil B OacceiiHe ApanbcKoro
Mops, KoTopas obecrieunBaeT 64,3 % o1 0011ero cToka B 3TOM PETHOHE.

H3meHeHnue pa3MepoB O0J€ACHCHUS

B TedeHue mporieiiero cToneTus MiIonialb JeJHUKOB B PACCMAaTPUBAEMOM PErHOHE CyIIe-
CTBEHHO cokparmiack. B Tabnunax 1-2 npeacraBieHbl OLIEHKH MPOLLIOro U OyIyIIero COCTOSIHUS
oneneHenus. Mudopmanus nomyuena mytem: 1) 06001IeHUS M CHHXPOHU3ALNUN Oy OJTMKOBaHHBIX
matepuaiioB (MBanbskoB, 1970; Karanor nennukoB CCCP, 1971-1978; llletunnukos, 1997, 1998),
2) 00paboTKH aBTOPOM JUCTAHIMOHHBIX M300pakeHuit co ciiyTHukoB LANDAST 7 and TERRA,
u 3) B pe3yabTrare MPUMEHEHHS pacueTHBIX MeTon0B (AranbiieBa, Konoranos, 2005; KonoBasos,
Bunbsimc, 2005; Konosanos, Jlecunos, 2007).

B kauecTBe npumepa Ha pUcyHKe | MpUBEAEHO MPOCTPAHCTBEHHOE paclpeiesieHue oJie-
JneHeHus B OacceiiHax-npuTokax pexu Baxm B 2000 r. mo marepuansaM CyTHUKOBOTO MOHM-
TOPUHTA.
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Tabmuma 1. MHOTONIETHHE H3MEHEHHS TUTOIIAIN JITHUKOB B OacceiiHe AparbCKoro Mopst

Bacceiin/Paiion Fgl km? dFgl km?’ dFgl %
1961 1980 1991 2000 2020 1961-2000 1961-2000
3ananubii Tsnp-Ulans 171 147 133 120 107* -51 -29.8
p. Marua 506 438 398 358 318* -148 -29.3
p. Coiprapsst (1) 548 450 408 367 326* -181 -33.0
p. Coipmapsst (2) 304 205 164 147 130* -157 -51.6
p. Baxiu 3779 3538 3413 3243 3073* -536 -14.2
p- [IssHpK TIpaB. IPUTOKK 3548 2905 2548 2389 1998* -1159 -32.7
p. IIHDK JICB. IPUTOKH 4270 3956 3799 3642 3484* -629 -14.7
p- TIstHIpK B esnom 7818 6861 6347 6031 5482%* -1787 -22.9
BEPXOBbE P. AMyIapbu 11597 10399 9760 9273 8555%* -2324 -20.0
Bce Gacceiinb 13126 11638 10863 10265 | 9435* -2860 -21.8

[pumeuanue: paiion 3ananseiii Tsub-11lane Bkitouaer Oacceitnbl pex Ilckem m Yarkan, Ceipmapbs (1) — yeBbie
MIPUTOKH OT yCThsA p. Akcy U Hmke, Ceipmapbs (2) — JeBble NMPHUTOKH MEXIy YCThIMH pek Kapamapes um Akcy,
* — oAb JETHUKOB MPU CPEHEM yBEIIMYSHUH JeTHel Temmepatypsl Bo3myxa 0.017 °C/rox 3a 2001-2020 rossr.

Tabmuna 2. MHOrONeTHHE U3MEHEHHS TUIONIA M JISTHUKOB B BEPXOBbe AMymapbu (KM?)

Peunoii 6acceiin ILromaas JeTHUKOB, KM? dF, km? dF %
1961 1980 1991 2000 1961- | 1980- | 1991- 1961- 1980- | 1961- 1961-
-1980 | -1991 | -2000 -1991 -2000 | -2000 -2000
IMputoxn Baxma
OGUXHHTOY 787.4% 705.1%% | 659.4%** | 608.5A | -823 | -457 | -509 | -1280 | -96.6 | -178.9 227
Kbi3buicy 3amagmas | 535.5% 486.4%% | 468.2%%% | 4497A | -49.1 | -182 | -185 -67.3 367 | -85.8 -16.0
Myxkcy 2061.7% | 1987.5%% | 19463%* | 1887.1A | -742 | -412 | -592 | -1154 | -1004 | -174.6 85
Cypxo6 1T 394.4% 358.8%% | 339.1%%% | 297.5%%% | 356 | -198 | -41.6 554 | -613 | -96.9 24.6
Baxm (cymma) 3778.9 3537.8 3412.9 32428 | 2411 | -1249 | -170.1 | -366.0 | -295.0 | -536.1 142
Hapmx I
S3rynem 337.9% 262.7%% | 221.0%%% | 2003A | -752 | -41.8 | -207 | -117.0 | -624 | -1376 -40.7
Banu 333.2% 291.6%% | 2684%** | 2551A | 416 | -231 | -133 -64.8 365 | -78.1 234
['yHT 514.6* 441.0%% | 4002%%% | 3603A | -735 | -409 | -399 | -1144 | -808 | -1543 -30.0
[Ilaxxapa 205.5% 166.7%% | 1452%%% | 1362%%% | 388 | -21.5 9.0 -60.3 305 | -69.3 -33.7
Bapraur 1701.7% | 1382.1%% | 1204.5%% | 1146.0%%* | -319.6 | -177.6 | -585 | -4972 | -236.1 | -555.7 327
srmk (1) 51.2% 48.1%* 46 4% 39 3k 3.1 17 7.1 48 88 -11.9 232
srmk (2) 45.0% 44.0%* 43 0% 409A -1.0 -1.0 2.1 2.0 3.1 4.1 9.1
stk (3) 358.8% 268.9%% | 219.0%%* | 210.6A | -89.9 | -49.9 -8.4 -139.8 | -583 | -148.2 -413
stk (cymma ITIT) | 35479 2905.2 2547.7 2388.7 | -642.7 | -357.5 | -159.0 | -1000.2 | -516.5 | -1159.2 | -32.7
Manpx JII
[amup 350V 338.7%%% | 3355A 32 -113 -145 4.1
Baxpkup 278V 271.2%%% | 2693 A -1.9 6.8 87 3.1
BaxaHgapbs 757V 677.5%% | 6513A 262 -79.5 -105.7 -14.0
stk (4) 1710V 1617.0%** | 1586.6 A 304 -93.0 -123.4 72
Koxua 838V 637.0%%% | 569.7%%% 673 | -201.0 268.3 -32.0
Kynzys 337V 256.0%%% | 229, 1%+ 26.9 -81.0 -107.9 -32.0
stk (cymma JIIT) | 4270 3797.4 3641.5 -628.5 147
IAHIK B IEJI0M 7817.9 6345.1 6030.2 17877 | -22.9
BepxoBbe 11596.8 9758.0 9273.0 23238 | -20.0
AMmynapbu
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ITpumeuanne: Cypxo06 IIIT — npaseie nputoku p. Cypxo6, anmk I — mpassie npuroxu IIanmxka, [Tanmk (1) —
npaBbie npuToku [IsHmKa HIke ycThs peku Bawu, [Isamk (2) — npaBeie npuToku [IHIKA MEXKIY YCTHSIMH PEK
SAsrynem, bapranr u ['yaT, [Iaamx (3) — npassie nputoxu [Isamka ueimie yeres ['yata, Ilanmk JII — neBbie mpuTokn
[anmxa, [Iaamk (4) — neBele mputoku I[lsumka oT comstHusa pek [lamup m Baxanmapps 1o yctes peku Koxua,
* — nannbie Karanora nemaukoB CCCP (1971-1978), V — naHHble MBaHbkoBa (1970), ** — gaHHble LLeTHHMKOBA
(1997, 1998), *** — paccuntaHo aBTopom MNo meTtoay B paboTe (KoHoBanos, Bunbamc, 2005), A — onpeaeneHo
aBTopom nytem 06paboTkn n3obpaskeHnin co cnytHmkos LANDSAT7 ETM+ u and TERRA (ASTER), dF — usameHeHue
naowWaan NeiHNKOB 3a COOTBETCTBYIOLLMNIA MHTEPBAN BPEMEHM.

3HauUUTEIbHOE COKpAIlleHHE TUIOIIA/IM OJeficHeH s B Oacceitne Apanbekoro Mopsi B 1961-2000 .
XOPOIIIO COINIACYeTCsl C OLIEHKaMH KoJIeOaHUM JIETHUKOB B JIPYTUX TOPHBIX paiioHax A3uH (CM.
Ta6mn. 3). OueHkn U3MEHEeHUS TUIONIA/IN JIETHUKOB, IPECTaBICHHbIC B Tabnuax 1-3, xapakrepu-
3yFOT MHOTOJICTHIOIO TCHJICHIIMIO COKPAIEHHS UX Pa3MEPOB. DTO 3aKIIFOYCHUE OTHOCUTCS K PEeTu-
OHaM U pCYHbIM OaccerHaM. HpI/I OTOM OTHACJIBHBIC JICAHUKU TaM K€ MOI'yT HAaXOAUTHCA B CTaAlUO-
HApPHOM COCTOSIHUY WJIM HACTYIATh C PA3JIMIHON CKOPOCTHIO.

- s LR Y < S s ) P

Puc. 1. Pesynomamovl MmoHumopunea oiiedenenust 8 baccetinax-npumoxax pexu Baxw no cocmosinuio na 2000 . Ilo oan-
HbIM 00pabomru  OucmanyuoHHsIX uzoopaccenuti co cnymuurxoe LANDSAT 7 u LANDSAT 7 ETM+. Jleonuxu Baxwa
6blOCNIeHbl CUHUM YeemoM. A 1 B — cOOmMBEMCMEEHHO NYHKMbL 2UOPOTOSUHECKUX U MEMEOPONIOSUYECKUX HAOIIOO0eHUTI

Ta6muta 3. PernonanpHOE COKpaIieHue IUIOMAIN oJieleHeHNsT BricokoropHOit A3nun

Bacceiin/Peruon/Ctpana Togwl Fgl km? dFgl, | dFgl, HcTouyHuK JaHHBIX
HAYAJIO | KOHell | Hauajio | KoHen | KM’ %
Oxnas xynrapus 1956 1990 219 131 -88 -40.2 | Buuecos, Mopo3zoBa, 2005
Sawnuiickuii Anaray 1955 1990 287 203 -84 -29.2 Bunecos, Yeapos, 2001
T'uccapo-Amnaii 1957 2000 2184 1841 -343 | -27.7 | Tmaszwipun, llleTnHHUKOB,
2001
p. Ynink/3annmiicKuit 1955 1990 204 223 71 241 CeBepckuid,
Anaray Tokmaramb6eros, 2004
T'mvanan/aams 1962 2001 2077 1628 | -449 | -21.0 | Kulkarni et al, 1999, 2007
Tsub-1ans/Kuprusns 1950- 2000 8100 6500 | -1600 | -19.8 Kuzmichenok, 2006
1960
p. [Mymxy/Tuber 1987 2001 1556 1330 -226 | -14.5 | Tao Che, et al manuscript
p. Wnu/Kurait 1982 1999 2027 1768 -259 | -12.8 I'mazwipun, llectepona,
2001
3an. Haumaus/Tubet 1956 1990 1229 1105 -124 | -10.3 Shen Yongping, 2004
Bocrounsrit [Tamup 1960 1975- 1890 1702 -188 | -10.0 Ding Yongjian and Liu
1999 Shiyin, 2006
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Bacceiin/Peruon/Ctpana Togwl Fgl km? dFgl, | dFgl, HcTouyHHK JaHHBIX
HAYAJI0 | KOHel | Hauajio | KoHen | KM’ %
TopHEIif MaccuB 1977 2003 348 318 -30 -9.0 Aizen et al, 2007
Axnmiipax/Tsab-111anb
Kwuraii B iesiom (Makc) 1960 2000 13254 | 12076 | -1178 | -8.9 Kang et al, 2004
Anrait 1952 1998 805 748 -57 -7.1 | Hapoxusiit, Hukutun 2003
Kwuraii B iesiom (cpen) 1960 2000 59400 | 56152 | -3248 | -5.5 Kang et al, 2004
Kuraiickuii Tanb-11lans 1962- 1989- 2383 2272 -111 -4.9 Ding Yongjian and Liu
1964 2000 Shiyin, 2006
Kapaxopym 1968 1999 2707 2596 -111 -4.1 Ding Yongjian and Liu
Shiyin, 2006
Kuraii B nemnom (MuH) 1960 2000 19138 | 18685 | -452 -2.4 Kang et al, 2004

[Mpumeuanue: Fgl — miomane nenuukos, dFgl — n3aMeHeHue I0IIaaN OJIeIeHEHHSL.

MeToauKa oLleHKH N3MeHEeHHU MJIOIAIAU oJ1edeHeHUs

Meton mony4deHUs pe3ylnbTaToB B Tabnumax 1-2 BKIOYAeT CHEAYIOIIHE KOMIIOHEHTHI.
(a) IIpuBenenne pa3zHOBpeMEHHBIX 3HaUeHUH uiomaau ienaukos F B Karanore nenankos CCCP
K 00mmuM BbIOpaHHBIM romam, T.e. 1961 u 1980. Kak okazamock pa3dpoc JieT, K KOTOPBIM OT-
HOCSTCSI OINpEAe/IeHNs IJI0IIa 1, JOBOJIbHO 3HauuTeneH. B vactHocTu miia negnukos Ilamupa
OH HaxomuTcs B uHTepBane 1946-1973 rr. K coxanenuto, 3Ta KapTUHA TUIUYHA JJI TOPHOTO
onenenenus Asuu, EBponsl 1 Amepuxu. (6) Onpenenenue F 3a npenenamu quamnasoHa JieT B Bbl-
00pKax UCXOAHBIX JaHHBIX. B nanHoM cioyuae 6601 3a1an 1991 ron. Bo-nepBbix, 3TO MOXKET OBITH
CHIEJIaHO Iy TEM JIMHEHHOM SKCTpanoysauuu F u, BO-BTOpbIX, ¢ momombio ypasuenuit: F. =F. - dF/
dT=DT, rne dF/dt=f(1, ,1,,), min dF/dt=f(T,). 3nece DT unrepsan Bpemenu, I, w I, wunmex-
ChbI TO/IOBOM aKKyMyJIsaumu u abmsauuu. Bmecro, I, Obita ucnonbssosana (Konosanos, Buibsmc,
2005) cymma 0CajIKOB 3a XapaKTEPHbIN CE30H U BMECTO I, — cpejiHsis JIeTHsIs TemMIeparypa Bo3-
nyxa T,. Cornacno unctpykuun (Bunorpanos u ap., 1966) rpanunpl 1 pasmMepbl Mopdosoruye-
ckux vactei neauuka B Karamore nenaukoB CCCP (1957-1978) onpeneneHbl Ha ocHOBE 00pa-
60Tku aspodorocreMku B Maciitade 1:24 000 u ronorpaduueckux kapt 1:100 000. [ToBropHas
karanorusanus JeqHukoB [lamupo-Anas (ILletunnukos, 1997, 1998) ocHoBaHa HA COBMECTHOM
MCIOJIb30BaHUM JaHHBIX KocMuyeckoil dorocheMku 1978—1980 rr. B macmrade 1:200 000 u
tornorpapudeckux kapt 1:100 000. MOHUTOPUHT COCTOSIHUS JIEAHUKOB B BEPXOBBSAX PEKH AMY-
napbs nocie 1991 roma 6s11 nponomken (Konosanos u Jlecunos, 2007) myteM aemmdppupoBa-
HUSI 1 ONU(PPOBKH KOHTYPOB JICTHUKOB Ha M300pakeHUsX, moiaydeHHbIX B 2000-2002 romax co
cnyTHuKOB LANDAST 7 (ckanep ETM +) u TERRA (ckanep ASTER). [IpocTpancTBenHoe pas-
perieHue 3Tux u3oOpaxeHuit cocrasuser ot 15 no 30 merpos. Kommuekec MmophomeTpruuecKknx
napaMeTpoB s OLM(PPOBAaHHBIX KOHTYPOB JieAHHKOB B popmare ESRI onpeznenen ¢ moMorpto
nporpammuseix cpeacts I'HC.

CryTHMKOBBIII MOHMTOPHHI pa3MepoB oJiegeHeHus mociae 2000 roxa

OcHoBononararoiei 3a1a4eil perioHaIbHOIO CITy THUKOBOI'O MOHUTOPHHT A SIBJISIETCS OZTHOBPEMEH-
Hasl OLICHKA TEKYIIIET0 COCTOSHUS OJISICHEHUsI B TIpeJieriaX TepPUTOpHaIbHBIX obnacTel (peuHbIx Oac-
Cel{HOB), paHee BblieIeHHbIX B [ 1o6anmsHoM Karanore WGMS, u cpaBHeHne MOp(hoMeTprUYeCKUX napa-
METPOB JIEJIHUKOB C aHAJIOTUYHBIMU IPEIBLIYIIMMH JaHHBIMU. /[0CTaTOYHO NPUEMIIEMBIMHU JUIS 3TOTO C
arpest 1999 1. nomas 2003 . 6putn n306paskenus co cmytHuka LANDAST7 ETM+, nocine uero nepecran
paboTtarh KOPPEKTUPOBILIMK JTMHEHHOTO CKaHupoBaHusl. Tem He MeHee, Ha n3o0paxkenusix nocie 2003 .
JemmpprUpOBaHIE JIETHUKOB U OIIpe/IeIeHHE MX T€OMETPHIECKUX ITapaMeTPOB BIIOJIHE BO3MOKHO. SITOH-
ckuii ckanep ASTER na amepukanckom ciiytHike TERR A o6ecrieurBaeT 60Mb1Iy O pa3peliarolyo Cro-
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COOHOCTB U MEHBIIMI TEPPUTOPHATIBHBIN OXBAT, YTO PUBOAUT K 3aTPYAHEHUSIM IIPU COCTABICHUH CHH-
XPOHHBIX MO3aHK M300pasKeHHIN IJ151 KPYTTHBIX pEUHBIX OacceHOB. [letmdprupoBaHHbIe M O (PPOBAHHBIE
B (popmare ESRI u3o0paxeHust neqHUKOB 3eMIH, paclpeleeHHbIE 110 TePPUTOPUSIM TOCYAApCTB,
JOCTYTIHBI B paMKax MexayHapomnaoro mpoekra GLIMS  http://glims.colorado.edu/glacierdata/
(Global Land Ice Monitoring Survey). MHdopmaruss 06 HCHOIb30BaHUM H300paXEHUH CO CITyT-
Huka TERRA jui TeppuTopHanbHOM OLIEHKH COBPEMEHHOIO COCTOSHMS JIEIHMKOB IpHUBEJCHA
B Taosmre 4.

Tabnuua 4. Pactipenenenue no Tepputopuu u ronam aanueix 13 oneaenenus B bl GLIMS

T'oabr Tagukucran T'oabr Kuprusus

Ngl Ngl % Ngl Ngl %
1963 16 0.72
1965 37 1.67
1975 68 3.07
1976 3 0.14
1977 25 1.13 2001 213 8.45
2001 992 44.83 2002 1082 42.94
2003 835 37.73 2003 956 37.94
2004 237 10.71 2006 269 10.67
Bcero 2218 100.00 Bcero 2520 100.00

[MTpumeuanue: Ngl — yucno JeAHUKOB, 00pabOTaHHEIX B KOHKpPETHOM roay, Ngl % — To ke B MpOLEHTax oT
o0mero yncsua JeIHUKOB.

Kak BUIHO ycliOBHE CHHXPOHHOCTH MCXOTHOW MH(POPMAIIMH BBITIOIHSICTCS IS TTOCIIe Ty FOIIeH
00paboTku m3o0pakenusi co cnytHuka TERRA cymectBenHo nyudine, yeM B riiobansHoM Kara-
nore WGMS. Iloka uto I'nobGaneHbrii Katanor onenenenus mo qanueiM J133 He cienaH, Kak Ipo-
JOJHKEHHE UCTOPUUYECKOTO Psiia MOHUTOPHHTA JIEAHUKOB, U3-32 OTPOMHBIX 3aTpaT TpyAa U Bpeme-
HU Ha py4Hy10 00pabOTKy CITyTHUKOBBIX N300pa’keHUI U OTCYTCTBUS MOJIHOTO HA0Opa UCXOAHBIX
JTAHHBIX, YIOBJIETBOPSIONINX U3BECTHBIM 3a/IaHHBIM KpuTepusiM. K HUM OTHOCSTCS: BpeMsi ChbeMKHU
B MHTEPBAJIe aBryCT-CEHTIOPh, OTCYTCTBHUE JIETHETO CHETa B ATO BPEMsI Ha TIOBEPXHOCTH 00IacTei
a0NSAIUK U aKKyMYIISLUU, OTCYTCTBUE MM MUHUMYM OOJaYHOCTH B IpeJienax JIEAHUKOBBIX Oac-
CEHHOB, BO3MOYXHOCTh CPaBHEHMSI COBPEMEHHOW U MpeAlIeCTBYOIIEH TpaHuIbl IeAHUKOB. [Ipu-
MEpOM peLIeHHs 3a7adll MHOTOJIETHEr0 MOHUTOpPHUHTA OJiefIeHeHUs B OacceifHax pek U pailoHax
LenTpansHoit A3un o nanubiM Karanora nexankos (1971-1978) u [133 mocne 2000 roxa ciayxat
pe3ynbTaThl B TaONHIIE 5, a TAaKXKe CBEeJeHUS B Tabmuie 3 Uit MaccuBa AKIIHIpaK.

Tabmura 5. Vi3MeHeHue 1mIomaan ojeneHeHns B OacceitHax pek LleHTpanbHOM A3nn

Paiion/Bacceiin Fgl km? no ronam dFgl/dT B % nuist uHTEpBAJIOB J1eT
1957 1980 2001 2006 1957-1980 1980-2001 2001-2006
3anaaueiii Tsaub-11anb 115.0 93.3 78.8 77.0 0.82 0.74 0.47
[Taxumapaan 39.5 30.1 28.2 1.03 0.31
Cox 246.3 214.6 198.3 0.56 0.36
Hcodapa 129.7 125.1 121.0 0.16 0.15

[Mpumeuanue: paiion 3anaanbiii Taup-11ane Britouaer 0acceiinsl pek [Ickem n Yarkan, Fgl—mnomans neanukos, dFgl/
dT — cxopocTh m3MeHeHNs ToImaau oneneHenus. Jlanuaeie o 3anagnomy Tsaap-lanro B 1957, 1980 rT. 3anMCcTBOBaHBI
u3 Karanora negaukoB CCCP, B 2001. 2006 momy4ens! aBropoM 1o ganHbM 133 (crmytaukn ASTER u LANDSAT7
ETM+; Jlaunsbie no Oacceitnam pek [llaxumapaan, Cox, Mcdapa 3anmcrBoBansl 13 padotsl barsipos, Skosies, 2004.
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B nmpunuune nanueie [I33 nis pek nputokoB Amynapbu U Chlpaapbu UMEHOTCS BIUIOTH 10
2010 rona. OnHako, MOKa YTO OHM JIMOO HE OXBATHIBAIOT LIETMKOM KPYITHBIE peyHble OacceiHbl,
100 HE YOBIETBOPSIOT NEPEUUCICHHBIM BbIILIE KPUTEPHUSIM.

BriBoabl

1. CBeaeHust 0 MHOTOJIETHEW M3MEHYMBOCTH IUTOINIAIN JIEAHUKOB B TeueHue 1961-2000 cnemyet
CUMTATh JIOBOJIBHO HA/ICKHBIMU, TTOCKOJIbKY TIPOIIEHT PE3YyJIHTaTOB, OCHOBAaHHBIX HA UCIIOJIb30BAHUU
KpYyITHOMACIITaOHBIX TONOrpaduuecKux KapT, JaHHBIX a3p0o-POTO CheMKH U JUCTAHIIMOHHOTO 30H-
JTUPOBaHMs JIETHUKOB cocTaBui 1o rogam: 1961 . — 100%, 1980 . — 100%, 2000 1. — 74%. 2. JlanHbIe
0 COKpAILIEHUH JIETHUKOB B O6acceiiHe ApaibCKoro Mopsi XOpOIo KOOPIAUHUPYIOT ¢ aHATOTMYHOM UH-
(dhopmarueii B ropHbIX parioHax Asun 1 EBporsl. 3. OxxugaemMoe 3HaueHre TUTOIIA 1 JIETHUKOB K 2020
rofty, MoJy4eHHOe MmyTeM JuHelHo! skcTpanoisuus dF/dt B Teuenne 1991-2000 ronos, oka3aioch
OoJIbIlie, YeM TPU UCTIONIL30BaHUN ypaBHEeHHs TpeHa 3a 1961-2000 roxel. 4. BiausHue mynbcanmii
(OBICTPBIX MONBMKEK) HA U3MEHEHHS Pa3MEPOB JITHUKOB UMEET JIOKaJIhbHOE 3HAUCHHE U CYIIeCTBEH-
HO HE OTpakaeTcsi Ha (POHOBBIX OIIEHKAX SBOJIOIMU OJNieICHEHUs B MaciiTabe KPyMHOTO PEYHOro
Oacceiina Ha [Tamupe. 5. [Ipumepbl MHOTOJIETHETO MOHMTOPHHTA TIIONIA/IN JIETHUKOB L{eHTpansHOM
A3uu o MaTepuaiaM Karajaoruzanuu JeAHUKoB B 1955-2000 rr. u AMCTaHIIMOHHOTO 30HANPOBAHUS
nociie 2000 roga xapakTepu3yroT MPOI0JIKAIOIIEECs] COKpAILIEHUE TUTOMIAAH OJICACHEHUS.

Pa6ota BbimonueHa npu nozyepkke rpanta POOU 08-05-00661.
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Dynamics of Central Asian glaciation
by remote sensing data

V.G. Konovalov
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The paper contains information on changes of glacier area in Central Asia, that distributed over the basins of the
tributaries of the Amu Darya and Syr Darya rivers. The results were generalized and synchronized to the four time
slices (1961, 1980, 1991, 2000, 2020). The data for 1961 and 1980 are derived from the Catalogue of the glaciers of
the USSR. The estimates for 1991 and 2020 are calculated by the method of the author, the data in 2000 are identified
by processing of image from satellite LANDAST?7 (scanner ETM +) and TERRA (scanner ASTER). During the 1961-
2000 shrinking of glaciers in the study area ranged from 14% to 33%. By 2020 is expected to further decrease the size
of glaciers. Several examples are presented of long-term monitoring of glaciers in Central Asia based on the cataloging
of glaciers in the 1955-2000 years and remote sensing since 2000.

Keywords: Central Asia, glaciers, remote sensing monitoring, area shrinkage, Pamir, Aral Sea basin.
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