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B Unauun, Henane, Kurae, [Takucrane n Poccuu mosnydeHsl BeKTOpHbIE (aiiibl KOHTYPOB JIGAHUKOB Ha TEPPUTOPUH
Aznm nyrem 00paboTkn Tonorpaduueckux KapT, MaTepHaIoB adpoOTOCHEMKH, CHUMKOB co ciiyTHUKOB LAND-
SAT7-ETM+, TERRA-ASTER, SPOT, IRS-LISS u apyrux KOCMHUYECKHX anmaparoB. JTU JaHHbBIE CIyXkaT OCHO-
BOW JUIsl OLIEHKH COBPEMEHHBIX pa3MepoB ojie/ieHeHHs B OacceiiHax pek BricokoropHoit A3un u pacdeToB ero rua-
POJIOTHYECKOTo pexnMa. BeimonHeHa Temarndeckast o0paboTKa BEKTOPHBIX (pailIoB MpOrpaMMHBIMU CPEACTBAMHU
I'C IDRISI Andes ¢ ucnonp3oBanmeM u3BecTHBIX H(ppoBex Mozaeneil penmseda GTOPO 30 m SRTM 3 (NASA,
USGS http://srtm.csi.cgiar.org/). B pe3ynprate Uil KakJoro JIAHWKA TONYYeH CICTyIOIui Habop mapameTpoB.
1. MuHMMasbHAs 1 MaKCUMaJIbHAs BBICOTHI JICAHUKA HaJ ypoBHEM Mopst. 2. CpenHsist BBICOTA JIEJHUKA WM BBICOTA
rpaHulbl oOsactu nutanud. 3. [lnomans JTeaHrKa B 1eIoM U obmacTeld abisaiuu U akkyMyJsiuud. 4. OTHOIEHUS
IUTOIIACH: a) o0macTe aKKyMyJLSIIUK B abisamuy, 0) obJacTu aKKyMyJISILUN U BCETo JIeqHuKa. 5. Pacrpenenenue
TUIOIIA/IH JISTHUKA KaK (GYHKIHs aOCOIFOTHON BBICOTHI. 6. CpeJHEeKBaApaTUIHOE OTKIOHEHHE BBICOT BHYTPH KOHTY-
pa aenuuka. 7. O0beM JieHUKa Kak QYHKIMS ero miomany. 8. ['eorpaduueckie KoopAMHATHI LEHTPaA TSXKECTH KOH-
Typa negHuka. 9. CpefHue 3HaueHUs] OpUEHTaluHY (a3UMyTa) U YKJIOHA TOBEPXHOCTH JNeqHuKa. C 1elblo ONTUMHU3a-
UM METOJUKH PacueToB peXHUMa OJIEICHEHUS, B COCTaBE I'€HEpPalbHBIX COBOKYIHOCTEH JIETHUKOB B OacceifHax
NPUTOKOB pek Amyaapbs, Ceipaapsst, Uun, ['anr, bpaxmanyTpa n Tapum Obiim Beigenens! 3533 oxHOpOAHBIE TPYII-
bl 00BEKTOB. B KadecTBe KiIacCH()MKAIIMOHHBIX KPUTEPHUEB MOCIIEAOBATEIIFHO MCIOIB30BaHbl § rpajlalliii OpueH-
TalMM JISAHUKOB M 23 rpajaiyu ux miomand. s Kaxaoi Ipynibl ONpeiesieHbl CpeHIE U CPEIHNE B3BCILICHHBIC
0 IO MOP(OMETPHUIECKIE XapaKTEPUCTHKU JETJHUKOB. I IEeMOHCTpanuy BO3MOKHOCTEH MeToja UCIOb-
30BaHBI faHHbIe 27 698 neanuKoB o6mei wiomanso 43 981 km? B Gacceiinax pex BricoxoropHoit A3un.

KiiroueBble ¢J10Ba: KaTaJIOTH3alis, JUCTAHIIMOHHOE 30HaupoBanue, Bricokoropuas Asus, I'MIC u nudpossie Mo-
nend penbeda, rpyInupoBKa JISTHUKOB.

BBenenune

CoBpeMEHHOE OJIe/ICHEHUE Ha MOBEPXHOCTH 3EMJIM COCTOHMT M3 TPEX OCHOBHBIX THIIOB:
MaTepuKOBOE (MIOKPOBHOE), OCTPOBHOE U TOPHOE KOHTHHEHTambHOe. O0001meHHas nadopmaus
O PErHOHAJILHOM pacIipe/ie]IeHUH IJI0OAAN oJieIcHeHUs Ha 3emuie rpuBeaeHa B Tadu. 1. Jlannbie
B Ta0u. 1 ciemyer paccMaTpuBaTh Kak MPUOIMKEHHBIE, TTOCKOJIBKY B PsJI€ ClydaeB MCIOJIb30Ba-
Ha HEMNOJHAas, HEeTOYHAasl WiIu ycrapeBinas uHdopmaius. Kpome Toro, sTu cBeIeHHUS HE CHH-
XPOHHBI BO BPEMEHH, YTO SIBJISIETCS CYIIECTBEHHBIM HEJOCTATKOM OONBIIMHCTBA TISIUOIOTHYEC-
CKUX CIPABOYHBIX JAHHBIX.

HaGop BBICOTHO-TUIONIAIHBIX TApaMeTPOB, KaK JUIsl MHIUBUAYAJIbHBIX JICAHUKOB, TaK
U UX COBOKYITHOCTEH, coaepkutTcsa B minobanpHOM (http://www.geo.unizh.ch/wgms/) u peruo-
HaJbHBIX 0a3ax maHHbIX (Hampumep, [1, 4-5, 11, 13, 15-17, 19, 25-28, 30-31]). Meroauku noa-
TOTOBKH MCXOJIHOM MH(OpMAIUU I KaTajJoTroB JISTHUKOB ONMUCaHbl B [2, 5-6, 11, 17, 25-31].
Karanoru BKIIIOYalOT KOJMYECTBEHHBIE M ONUCATENbHBIE XaPAKTEPUCTUKH JIETHUKOB. OCHOBOM
JUTSL ONPENIETIeHUsT BBICOTHO-TUIOMIAAHBIX TapaMeTPOB CIIy)KaT AMCTAHLIMOHHBIE H300pakeHUs
TIIALKATIBHBIX 00acTel, MOMyUYeHHBIE B pe3yibTare adpo(oTOChEMKH W/UIU 30HAMPOBAHUS CO
cnyTHUKOB. [Ipu 3TOM ucnonbs3yeTcs ABa oCHOBHBIX MeTona. 1. IlepeHoc Ha kpymHOMacHITab-
HbIe Tomorpaduueckre KapThl OTACIUGPUPOBAHHBIX KOHTYPOB: JIEAHHMKA B IEJIOM, oOiactei
a0, aKKYMYJISIIAA, OTKPBITOW IMOBEPXHOCTH JICAHUKA W CIUIONIHOIO MOPEHHOTO MOKPOBA.
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[Tocne py4yHOl U BecbMa TPYJO0EMKOW 0OpabOTKH KapT MOJy4aeM IUIOMIAAN BCEX MEepPEeUrcCiIeH-
HBIX KOHTYPOB, a3UMYThI JUIsl 00JacTel akKyMyJISILMU U abJIsIMY, a TAKoKe JJIMHY JIeTHUKA B 11e-
70M (Lg7) ¥ OTKPBITOH €ro 4acTH, BLICOTY CE30HHOH CHETrOBOM I'pDaHUIIbI M/WIIM TPaHHLBI GUPHO-
BOT'0 MUTAHUS, MUHUMAIBHYIO (Z,iy) ¥ MAKCUMAIBHYIO (Z,4¢) BBICOTHI JIEAHUKA U €T0O reorpadu-
Yeckue KoopauHatel. [Ipumenenne pacuyeTHbIX METOMIOB (CM., [2, 7, 24, 29]) naet CpelHIO0 BbI-
COTY HE€MHUKA Zuyer~(ZmintZinax)*0,5, cpenHor0 MUPUHY Wy=Fg/Lg, cpelHio Tommuny (Hy)
u 00beM (V) kKak QYHKUMIO IIOIAAN JeAHUKA (Fg) min Kak Vy=Hg X Fy. BO3MOXKHBI Takke
YIPOIIEHHAs OIICHKa CPEIHEro YKIOHAa MmoBepxHOCTH jeaHuka Ugl=arctg[(Zmax-Zmin)/Lgl] u
psaa apyrux xapakrepuctuk [30]. B paMkax nepBoro MeTojia TOUHOCTb OMpEAENICHUs apameT-
POB JIETHUKOB 3aBUCHUT OT Pa3pelLIaloNeii clIoCOOHOCTH JUCTAHIIMOHHBIX M300pakeHuil 1 Mac-
mraba Tornorpaduyeckoir ocHOBbI. Cumrtaercs [2], YTO MPU UCHOIB30BAHUU a3PO(HOTOCHEMKHU
rInUanbHBIX obmacteid B macmTabe 1:25 000+1:35 000 u rtomorpaduueckux kapt 1:50
000+1:100 000, TOYHOCTH OMpeesIeHUs IIIOUIAHBIX XapaKTEPUCTUK U JUIMHBI COCTABIISET COOT-
BerctenHo 0,1 kM 1 £0,1 kM, a BeIcOTHBIX £0,01 kM. MH(OPMALHS O pasMepax JTeIHUKOB B
rio6ansHOM Kartaiore BeemupHoii Cityx06b1 Monutopunra Jlennuko (WGMS) nonyuena onu-
CaHHBIM BBIIIE METOAOM M OTHOCHUTCS K 50-60 romam mpouworo cronetus. [loBropHas karaio-
rU3aIsl MEHSIOMXCS BO BPEMEHU MapaMeTpoB OJIEICHEHUSI TEM ke CrocoOoM okazajach He-
BO3MOXKHOH, M3-32 OTPOMHBIX 3aTpaT TpyAa U BpeMeHH. B HacTosiiee BpeMs HHTEHCUBHO Pa3BH-
Baetcs [30] Bropoii criocod KaTaaoru3aluyd KOHTUHEHTAIbHBIX JIEJHUKOB, OCHOBAaHHbBII Ha KOM-
IUIEKCHOM HCIOJIb30BAHUU CITyTHHKOBBIX H300paKCHMH JOCTATOYHO BBICOKOTO pa3pelieHHs,
UPOBBIX MoJenelt penbeda 1 MeTo10B 00pabOTKH BEKTOPHBIX KOHTYPOB JIAHUKOB CPEJICTBA-
mu ['UC. 10T cnocob pemraer npodsieMy Mpoa0HKEHUS MOHUTOPUHTA Pa3MEPOB OJICICHEHUS
3emiid, MOCKOJIbKY 00ecreunBaeT Moy4eHHe TAKOro K€ U Jake OOJbILIEro Yyncia ero napamer-
poB. B cBs3u ¢ 3TUM, U Kak BkJa] B MexyHapoaHbli ipoekT ['JIMMC (I'mo6ansHbiit MoHuTO-
punr Onenenenns 3emmu u3 Kocmoca - http://www.glims.org/), B paboTe paccMOTpeHBI pa3ind-

HBIC aCIICKTbI O6pa6OTKI/I BCKTOPHBIX ITOJUTI'OHOB-JICAHUKOB U IIPOCTPAHCTBEHHOTO 0606H_ICHI/I$I
MOJIYYCHHBIX pPC3YyJIbTATOB.

Ta6muua 1. Pacnpenenenue oneaeHenns Ha 3emie (maHubie [16, 217])

Tun ITnomans
Peruon 32
OJIE/ICHEHHS x10” xm %
Espoma 111 17,29 0,11
Azns 111 120,51 0,74
APKTHYECKUE OCTPOBA I 320,02 1,97
I'pennannus II 1 700,00 10,44
CesepHast AMmepuka I 124,66 0,77
CesepHoe noirymapue II-11I 2 282,48 14,02
Hosas 3enanans 111 1,16 0,01
IOxnas Ameprka I 25,00 0,15
OcrpoBa B CyOaHTapKTHKE II 7,00 0,04
AHTapKTHKA, JIEIHUKOBBIE KyIOJa I 169,00 1,04
AHTapKTHKa, TOKPOBHOE OJICJICHEHHE I 12 300,00 75,53
Hlens¢hoBble TeAHUKH I 1 500,00 9,21
IOxHoe nonymapue -1 14 002,16 85,99
Bcero I-1I 16 284,64

[Tpumeuanue: I - maTepukoBoe (mokposHoe), I - octpoBHoe, 11l - ropHOE KOHTHHEHTANBHOE
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ITocTanoBka 3agaun

B Oacceiinax psaa kpynHedmux pek Aszunatckoro Matepuka Muna, 'anra, bpaxmamyTpsl,
Tapuma, AMyaappu U ApYyTUX COCPEAOTOUYEHA OOJbIIas YaCTh KOHTUHEHTAJIBHOIO OJIEJACHEHUs
EBpaszuu. [Ipu sTom u3BectHsie onenkw [1, 4, 11, 13, 25-28, 31] pasMepoB JeTHUKOB OBLIH TI0-
nydensl B TedeHue 1960-2000 rr. O4eBuHO, YTO YACTh STUX JAHHBIX YK€ ycTapesa, KpoMe TOro
OHU CYLIECTBEHHO HECHMHXPOHHBIE BO BpeMeHH. JlJii peryjsipHOro MOHUTOpPUHIA KoseOaHUi
JIETHUKOB B O6acceliHax pek BricokoropHoit A3un HeoOXxoauMa pernoHalibHas 0aza IIsIiHOIOTH-
YEeCKUX JIaHHBIX, YHU(PHUIIMPOBAHHAS IO COCTaBY U METOJIMKE MOATrOTOBKU. B Habope mopdomeT-
PUYECKHX MapaMeTPOB JISTHUKOB TOJKHBI OBITh XapaKTEPUCTHUKU OJHOOOpa3HbIE IS BCErO HC-
TOPUYECKOr0 psAJla MOHUTOPUHIA ojeneHeHus. [lomumo pelenuss BOpocoB MOHUTOPUHIA, CY-
IIECTBYET TaKXKe crenuduka MOArOTOBKU BXOJHOW MH(OPMAIMH JJIS PacyeTOB THIPOJIOrHYe-
CKOTO peXuMa OJIEACHEHHUs, KOTOpas TaKXE pacCMOTpEHa B 4YMCJE IOCTaBJIEHHBIX 3ajady.
B npuHnune 3anada cucreMaTtusalMM pe3yiabTaTOB JUCTAHIIMOHHOTO 30HAMPOBAHUS JIEIHUKOB
chopmynupoBana Takxke B mpoekte [JIMMC. OgHako rsimoIornueckoe coaep kaHue aJaeKBat-
HOE Kartajory JieqHukoB B 6a3e ganabix [JIMMC orcyTcTBYyeT.

HeoOxoaumpIMu ¥ JOCTATOYHBIMH YCJIOBHUSIMH IS KaTaJIOTH3aIl[MH TOPHOTO OJIEACHEHUS
M0 MarepuajiaM JUCTAHIIMOHHOTO 30HIUPOBAHUS MPHUHSTHI: a) HATUYHME PETHMOHAIBHBIX COBO-
Ky[HOCTEH KOHTYPOB JICIHUKOB, OLIU(POBAHHBIX B reorpapuueckux KOOpAWHATaX U MOATrOTOB-
JICHHBIX KaK BeKTOpHbIe (aiibl monmuronos B opmate ESRI (mpoekius LatLong, snmuncoun
WGS 1984); 6) mudposas monens penbeda (GTOPO30 unmu SRTM3). IloHaTre KOHTYp JICoHH-
Ka I0/Ipa3yMeBaeT HETTO-ILIOLIA/b JIEJHUKA B LI€JIOM, 32 BbIUETOM CKaJIbHBIX HyHaTakoB. Ilo
MOBOJly TOrO KaK OMNpeAeNsATh IUIOUa/ib JIEAHUKA M BO3MOKHBIX OIIMOOK TEMaTHYeCKOro Je-
muGpUPOBAHUS CYIIECTBYIOT pa3IMuHbIe TOYKU 3pECHUS M OIeHKH (Hampumep, [8, 20, 22, 30]).
[TockonbKy aHalu3 3THUX BOMPOCOB BBIXOAMT 332 PaMKHU Haied paboThl, OyJeM MonaraTh, YTO
B pe3yJibTaTe TEeMAaTUYECKOW BEKTOPU3ALMU CIIYTHUKOBBIX M300paX€HHI B ONEPATHBHOM WIIU
nosyaBToMatudeckoM pexxume [30] momydeHs! Gaiiiibl MOJIUTOHOB-JICTHUKOB YAOBIECTBOPUTEIb-
HOTO KadecTBa. PaccMoTpuM fanee crocoObl OnpeeneHus] BBICOTHO-TUIOMIAIHBIX W JPYTHUX Ta-
paMeTpoB MOP(POMETPUH JICTHUKOB B OMIEPATUBHOM PEXUME, T.€. 0€3 MCIOIb30BAHUS TONOIPa-
¢dudeckux KapT.

OnpeneneHue KOJIMYECTBEHHbIX XapAKTEPUCTHUK JIEJHMKOB

JlocTatouHo noApoOHbIe ONMCAHUS KOHTMHEHTAJIBHBIX JIEJHUKOB 3€MJIM U pailoHOB MX
PAacIoNIOKEHUs COAEPIKATCsl BO MHOTMX paboTtax, Hanpumep, [1, 3-4, 12, 31]. B cBs3u ¢ atuMm Le-
JIbI0 HACTOSIILErO MCCIEA0BaHNUS SIBISIOTCS TOJIBKO METOJIbI M PE3YJIbTaThl, CBA3aHHbBIE C KaTaJlo-
ru3anyeil pernoHalbHBIX MOP()OMETPHUECKUX XAPAKTEPUCTHK TOPHOTO OJIENEHEHHS U MX HC-
[10JIb30BaHNEM B IIPUKJIAJHBIX 3a7auax.

T'eocpaghuueckue koopournamol yeHmpa mssxHcecmu NOAUSOHO8, NepUMemp U NIOULA0b

Jliis pacdera MoxkeT ObITh Ucnoib3oBaHo MeHIo Editor B TMC ArcMap, moagynu AREA,
PERIM B I'MC IDRISI unu mento GIS TOOLS B nmporpamme MapWindow GIS. 3aech u nanee
HE NPUBOAMTCS OMNMCAHHUE IOPSAJKA BBINOJIHEHUS IPOLENYpP, KOTOPbIE HAaXOIATCA B PYKOBO-
nctBax g coorBeTcTByomux ['MC. PesynpraTsl pacuetoB pasnnuabiMu [IC moryT He3Hauu-
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TEJIbHO OTIMYaThCs. Ecau BHYTpH KOHTYpa JIeAHUKA UIEHTU(GULUPOBAHBI U OTAEIBHO OLU(po-
BaHbI IIOJUTOHbI HYHATAKOB U CILIOIIHONM MOPEHBI, TO ONpeAeNIeHUe Iowmanen F,. u Fe 1 co-
OTBETCTBYIOLIMX (alMii Takke BBINONHACTCS ¢ nmomoulbio moayns AREA. B npunnune pacuer
IUIOILAAM MOJIMTOHOB — 3aJa4a JOCTaTO4YHO craHaapTHas Juid mooObix ['YIC, mosToMy Ha3BaHHBIE
3/1€Ch IIPOTPAMMHBIE CPEJICTBA, HE ABJISIFOTCS €JUHCTBEHHO BO3MOXKHBIMHU.

Boicommnuie napamempbol NOAUSOHOB-TCOHUKOB

Kommniexe xapaktepuctuk (Zmin, Zmaxs Zavers A =Zmax~Zmin, @ TaKKE MOJA pacHpeAeIeHUs
BBICOT U UX CPETHEKBAJAPATUYHOE OTKIOHEHHUE BHYTPH IMOJIMTOHA) MOXET OBITh MOIYYEeH C TIOMO-
upio pyHkiroHansHBIX Bo3MoxkHocTel ['YIC IDRISI (mogyns EXTRACT). Otot Momynb mpeny-
CMaTpPUBAET OIPEIEIIEHUE Z,.r KAK CPEIHEE JUISl BCEX BBICOT BHYTpU nosiuroHa. Ilepen BwimosHe-
HHEM pacueToB HEOOXOIUMO Mpeodpa30BaTh BEKTOPHBIN (aiiil MOJTUTrOHOB-ICAHUKOB B PACTPOBBIHA
¢dopmar, a TakkKe BBINOJHUTH cryuieHne u3oauHuil (Moayinb EXPAND) Bo BTOpoM pacTpoBoM
¢aiine, coaepkaiieM aOCONMIOTHBIE BBICOTHI pailoHa pacHojIoXKeHUs JeIHUKOB. BriBox pesyibTa-
TOB BBITIOJIHACTCS B (pOpME TAOJIMYHOTO WIIM PACTPOBOTO (haitna, KOTOPBI MOXET OBITH Tpeobdpa-
30BaH B BEKTOpHBIN (hopmat. [IpuHATO, YTO BBICOTA Z,yer WM MOJIA PACIIPENICIICHUS BHICOT BHYTPHU
MOJINTOHA COOTBETCTBYIOT CPEAHEN BBICOTE I'paHUIIbl TUTaHUs 110 MeToxy KypoBckoro.

A3umym u yKIOH nosepxHocmu 1e0HUKd

HNudopmarimonHoif OCHOBOMH Il pacueTa a3uMyTa U YKJIOHA TIOBEPXHOCTH JICTHUKA CITy>KaT
uudposass mozenb penveda [IMP, nanpumep SRTM3, u pactpoBslil (aiin moIUroHOB-JIEIHUKOB
JUTSL paccMaTpyBaeMoi TisiaiibHoN oOnactu. [locnenoBatenbHast TemaTnueckas oopabortka [IMP
BbinosiHsieTcst B cpene ['MIC IDRISI ¢ nomompto moayneit ASPECT, SLOPE u EXTRACT. Cpen-
HHUE BEIMYMHBI a3UMYyTa U YKJIOHA MOy4YaeM sl KaXKI0ro MOJUIoHa-IeJHUKA B (opMe TaOIMIHOTO
WM pacTpoBOro Qaiina, KOTOPbI MOXET ObITh MPeoOpa3oBaH B BEKTOPHBIN (opMaT.

Jlnuna neonuxa

B paGote [2] mpuBemeHo ciemyroliee ONPEACICHHE STOTO TapaMeTpa: «HauOOJbIIeH
JUTMHOM JIeIHUKA CJIEYyET CUUTATh PACCTOSHUE IO €ro OCH OT KOHIIA JIETHUKA JI0 BEPXOBLEB Ca-
MOT0 JJUHHOTO W3 MHUTAIOIIMX €ro JISAHUKOBBIX MOTOKOB». Jlaliee Ha Tpex CTpaHUIaX JaHbl
YTOUHEHUs, JONOIHEHHs 1 KOMMEHTApUH, U3 KOTOPBIX CIEAYET, YTO YUCIIEHHAs OLEHKa Ly MoKa
BO3MO)KHA TOJIBKO B MHTEPAKTHUBHOM PEXHME JJIsi KaKIOT0 U3 MOJUTOHOB-JIETHUKOB. B yacTHO-
cTH ¢ moMolbio MeHio Measure Tools B mporpamme Global Mapper. B utore nomyudaem BeKTop-
HBIH (hailyl ¢ HCKOMBIM MapaMeTpOM U CPEIHHMHA a3uMYT JUIS 3aJlaHHOW HKCHEPTOM JIMHUU Hau-
OoubLIeii IJTMHBI JIEAHUKA HA €T0 TUIaHE.

Xapaxkmepucmuku 1e0HUKA, NPoU3800HbIE OM 8bICOMHO-NIOUWAOHBIX NAPAMEMPO8

1. O6beM neaHMKa, PACCUUTAHHBIA MO SMIMPUYECKUM (GopmynaMm Tuna Vy=AFy) wm
Vo=Hg < F g, OlyOMMKOBaHHBIM B pabotax [2, 7, 24, 29]. ABTOpbI peKOMEHIYIOT IPUMEHATh 3TH
(bOpMyIIBI C yU4ETOM pa3MepoOB JISTHUKOB U UX Mopdonoruueckux TUMNoB. 2. CpenHekBaapaTHyie-
CKO€ OTKJIOHEHME BBICOT G, [ KaXKI0I0 IOJUTOHA-JIEAHUKA U 3HAYCHUS Fo, Zyin, Zpax TO3BOIIA-
T MOJIyYUTh BAXKHYIO TISIUOJIOIMYECKYIO0 XapaKTePUCTUKY — UHTETPATIBbHYIO (PYHKIUIO pacipe-
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JIeJIeHUs! TUIOILAAN B UHTEPBANE ZyinZmax B TIPEANIOIOKEHUH, YTO 3TO pacupesiesieHue COOTBET-
CTBYeT HOPMAJIbHOMY 3aKOHYy. B WacTHOCTH, 3Has IJIOLIA[b CIIOHIHOM MOpEHBI, ¢ TOMOIIbIO
oOpaTHOro Mmpeodpa3zoBaHusi HOPMUPOBAHHOM QyHKUMH Jlamnaca HaX0AUM BEPXHUI Mpeies Bbl-
COTBI PaclpOCTPaHEHHsI MOPEHBI HA JISAHUKE Z,, . DTOT MapaMeTp HeoOXOAUM Ui pacueTa 00b-
eMa TasHHsI JIb/1a TI0J] IIOKPOBOM MOpeHbI. 3. MIHTerpaibHOe pacnpeaesieHie IUI0MaIu JeIHUKa B
UHTEPBANE Zpin+ZLmayx B paboTe [12] mpeasioxkeHo anmpoKCUMHPOBaTh (POpMYJIION:

f(2)=F,-0,5[1+tanh((z-0,988-Z,,, —0,049)/0,483- F,**) |, (1)

aver

KOTOpasi JJIsi ONpeNeICHHsI IO JICIHUKA B UHTEPBANE Zyin+Laver WINA TUIOMIANA O0JACTH
abnsiuuu F 5= Z,yer) 3aTICaHA B BUJIC:

f(Z,,)=F,-0.5[1+tanh((Z,,, —0,988-Z,,, —0,049)/0,483- F,"*) | xn’ 2)
371ech BBICOTHI B KM HaJl YDPOBHEM MODsI, IIJIOLIAAb B KM
4. OMnupuvecKasi 3aBUCUMOCTbD:
hC(Zmin) = 88Q M, (3)

noJydyeHHas B pabote [23], ucnoib3yeTcs A pacuera CpelHed TONIIMHBI MOPEHBI /¢ Ha KOHIIE
JIEIHUKA, TO €CTh Ha BBICOTE Zy;, .37eCh {2 — OTHOIICHHE TUIONIaield MOPEHbI U 00macTu ads-
uu. 5. [Inomaap OTKPHITON MOBEpXHOCTU 001acT abnsiuuu Fo=F,, — Fc 1 00J1acTu akKyMyJisi-
mmu Fy=Fg—Fq. 6. VI3BecTHbIE JIeTHUKOBbIE KOIDPUUUEHTHI k\=Fu /Fup 1 koy=Fu/Fg. Taxum
o0Opa3om, TeMaTH4ecKoe Aemn(pUpoBaHUEe MAaTCPUATIOB TUCTAHIIMOHHOTO 30HIUPOBAHUS U 00-
paboTtka ux nporpamMmMubiMu cpenactBamu [ MIC obecniednBaeT onepaTUBHOE MPOJIOKEHHE MO-
HUTOPUHTA JIETHUKOB U TOJy4YeHHE KOJIMYECTBEHHOW MH(pOpMaIuu, MpeBbllIatoniei ee 00beM
B CYHIECTBYIOIIUX PErHOHAIbHBIX KaTaJoOrax JEeIHUKOB. DTOT BBIBOJ HE PacCHpOCTpaHSIETCS Ha
orpejieNieHue JUIMHBI JISJHUKA, KOTOPOE MOKa BO3MOXKHO TOJIBKO B MHTEPAKTUBHOM pEXHUME 00-
paboOTKH Ka)XX[AO0ro MOJUTOHA-NEeAHUKA. B cBs3u ¢ OONBIIONH HEONMpeAeNeHHOCThI0 ITOro Mapa-
MeTpa, 0OCOOCHHO Ha CIIOKHBIX U JICHIPUTOBBIX JICTHUKAX, UMEET CMBICI BRIOOPOUYHO BKIHOYATH
€ro B KaTaJIOTH IO PEIICHUIO HCTIOTHUTEIICH.

Pe3ynbrarsl onepaTUBHON KaTaJOrM3allid KOHTUHEHTAJIBHOTO OJICICHEHUS CIEAyeT CO-
xpauaTh B popme Tabnun MS EXCEL, kak 3TO NpUHATO B CYLIECTBYIOIIMX KaTajorax. s no-
BBIIICHUS HAJIC)KHOCTH U PETPE3CHTATUBHOCTH TapaMETPOB, PACCUNTAHHBIX HA OCHOBE BBICOT-
HO-IIJIOLIAAHBIX XapaKTEPUCTHK, 1IeJIeCO00pa3HO BBIMOIHUTH WX M€HEPATU3alUI0 U OCPEAHEHUE
JUTsL OJJHOPOJIHBIX TPYMII JIEAHUKOB B MpeJenax KPYIMHOTro peyHoro OacceitHa. Meron pelieHus
ATOM 3aJ]a4M U €0 pe3yJIbTaThl pACCMOTPEHBI JaJiee.

HpOCTpaHCTBeHHaﬂ reaepajamusanus napaMmeTpoB oJCACHCHUS

BreraucimmutesbHOM MOIITHOCTH COBPEMCHHBIX KOMIIBIOTCPOB BIIOJIHEC JOCTATOYHO IJIA
pacde€Ta ruaApoJIOrud4€CKoro pexxmmMa BCCX JICIHUKOB 3eMi Kak Q)YHKHI/II/I KIMMAaTUYCCKUX IIC-
PEMCHHEIX, PE3YJIbTAaTOB KaTaJlOoTU3alluu U JUHAMHUYCCKUX XapaKTCPUCTUK. Hpo6neMa 3aKJIIO-
qaceTCAaA B TOM, YTO CyHIECTBYOIIas ACTAJIBHOCTb nojeu MCTCOPOJIOTNICCKUX XAPAKTCPUCTHUK,
0COOCHHO B BBICOKOT'OPHBIX o0JtacTsx EBpa3I/II/I, HC MMO3BOJIACT MNOJYYUTH BCIUMYUHBI OCAJIKOB,
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COJIHEYHOU pajuaiuu, TeMIepaTypsl U BIAXXHOCTH BO3JyXa U T.O. B MaciuTade Ka)aoro ot-
JETBHOTO JITHUKA.

B cBsi3u ¢ 3TM mpeanaraeTcs AJisi PETHOHATBHBIX PACYETOB PEKUMA KOHTUHEHTAIBHBIX
JICTHUKOB OOBEIMHATh MX B KBa3WOIHOPOIHBIC TPYMIIBI 110 MPUHIIMITY €IUHO0Opa3us XapakTep-
HBIX TUIONIAJIHBIX U BBICOTHO-MOP(OJOTHYECKUX IMapaMeTPOB OJICACHCHUS B KaXKJIOW TpyIIIe.
['pymmel ¥ cOOTBETCTBYOIINE (Daiiiibl JAaHHBIX 00Pa3yIOTCS C MOMOIIBIO CIIEIUATBHON KOMITBIO-
TEpPHON MPOrpaMMbl MTyTEM MOCJIEI0BATEIBHOIO MPUMEHEHHSI ABYX (DUIBTPOB ISl COBOKYITHO-
CTH JIEJHUKOB B peuHOM Oacceifne: a) CHauana BbIOMPAIOTCSI MHOXKECTBA C OJJMHAKOBON OpUEH-
Tauuen negHukoB. Beero Takux mHoxectB 8 juist opuentauuii: N, NE, E; SE, S, SW, W, NW.
0) Ha BTOpOM 3Tame kKaxa0e MHOKECTBO paclpeeiieTCs Ha TPYIIbI JeIHUKOB CO 3HAUCHUSIMU
TUTONIA TN, TIOTIAJAIOIIMMH B OJMH U3 23-X UHTEPBAJIOB (CM. TabI. 2).

Tabnuua 2. I'paHn4HbIe 3HAYCHUS] HHTEPBAJIOB IUIOIIAH ISl BHIACICHHS OJJHOPOIHBIX TPYIII JIEAHUKOB

HOMeEpa MHurepBainsl mwiomany B KM
1-8 >0+<=0,1 | >0,1+<=02 | >02:<=0,3 | >0,3+<=04 | >0,4+<=0,5 | >0,5+<=0,6 | >0,6:<=0,7 | >0,7+<=0,8
9-16 >0,8+<=0,9 | >0,9+<=1,0 | >1,0-<=1,5 >1,5+<=2,0 >2,0+<=2,5 >2 5+<=3,0 | >3,0:<=4,0 | >4,0-<=5,0
17-23 >5,0+<=6,0 | >6,0+<=8,0 | >8,0+<=10,0 | >10,0+<=40,0 | >40,0-<=70 | >70,0+<=100 >100

OmnpeneneHyue CpeHUX M CPEJHUX B3BEIICHHBIX 110 IUIOIIAAU HapaMeTpoB JUIsl TPYIII
JICTHAKOB TIPOUCXOAMT ABTOMATUYECKH W SABJIACTCSA 3aKIIOYMTEIBHOM YacTBIO BTOPOrO HTara
¢buipTpanun. BxoaHoi nHpopmanyen ciy)UT KOMILUIEKC MOP()OMETPUUECKUX MapaMETPOB s
MHO’KECTB U TPYIII JIETHUKOB B UX KOHKPETHOU PETHOHAIBHOM COBOKYITHOCTH.

Puc. 1. IlIpumep cenepanuszayuu cogokynnocmu nredHuxos 8 baccetire p. I'yum (Ilamup)
T'onybbie keadpamot npedcmasnaiom omoenvhoie 1eoHuKu (Ngy=916);
Kpacnuvle mpeyzonvruku nokazeléaiom pacnonodicenue spynn 1eonuxos (Ny=173)

B koHewHOM cueTe, Bce JIEIHUKU B PEUYHOM OacceiiHe WM B IpeJenax 3alaHHOW TOPHOM
00JIaCTH OKa3bIBAIOTCS I'€HEPAIM30BAHHBIMM MaKCUMaJbHO Ha 184 KBa3MOJHOPOIHBIC TPYIIIbI,
€CJIM B KaXKJIOM U3 BOCBbMM MHOKECTB 3allOJIHEHBI Bce 23 IUIOLIaJHBIX UHTEpBaia. B pe3ynbrare
MNPUMCHCHUA OIICPpALMH IMPOCTOr0 M B3BCHICHHOI'O IO INIOMAAHW OCPCAHCHUS WHIAMWBUAYAJIbHBIX
3HaYeHUM, BHICOTHO-IUIOLIA/IHbIE TapaMETPhl U MPOU3BOJAHBIE OT HUX XAPAKTEPUCTUKH JJISl TPy
JIEIHUKOB CTAHOBSITCS Oojiee Ha/leKHBIMH, YTO IMOBBIIIAET 0OOCHOBAHHOCTH IIISLUOJOTHYECKUX
pacueros. [Ipumep rerepanuszanuu cCOBOKynHocTu u3 916 neaHukoB B 6acceitne p. I'yHT (mputok
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[Tsnxa-Amynapsn) 1o 173 rpynn nokasas Ha puc. 1. CuHue KBaJpaThl HA PUCYHKE — OT/ICIIbHbIC
JIETHUKH, KpacHble TPEYroJbHUKU — Ipymibl. B obmem ciydyae KOJIMYeCTBO I'eHEpan30BAHHBIX
IPYMII U UX PACIIOJIOKEHUE 3aBUCST OT BBIIEIEHHSI XapaKTEPHbIX YacTel TEPPUTOPUH B HCXOJHOM
peuHom OacceiiHe. KaduecTBO pe3ysbTaToB reHEpaIM3alldH MPOCTPAHCTBEHHOTO DPACIpEIeICHHS
JICTHUKOB 3aBHCUT OT CyOBEKTUBHBIX M OOBEKTUBHBIX YCIOBHI NeMM(PPUPOBAHUS U OLUPPOBKH
MOJIUTOHOB-JIEJHUKOB Ha CITyTHUKOBBIX M300paKEHUSAX MNIALUAIBHBIX 00JIACTEH, a TaKXkKe OT pas-
pemrarornieit cnocoonoctu [IMP mo ropuzonTanu u Beptukanu. HeratnBHoe BIvsiHAE CYOBEKTHB-
HOro (hakTopa MOKHO YMEHBIINTh ITyTE€M NpHBICUEHUs K paboTe KBATU(PULUUPOBAHHBIX KCIEpP-
TOB U 3a CYET MCIIOJIb30BaHUS JUIl UACHTHU(PUKALUN OOBEKTOB IIMPOKUX (DYHKLHMOHAIBHBIX BO3-
moxHoctelt nporpammbl GOOGLE EARTH. Paspernarorias cnocoOHOCTh uMeroLeiicss B cB00OI-
HoM poctyne [IMP SRTM3 cocrasnser [32] Ha 90% ypoBHE 3HAUMMOCTH 110 ropu3oHTau 20 M
1 1o Beptukaiau 16 M. Ananu3z kauectBa SRTM3 nokazai [34], 4To pe3yabTaTbl IPUMEHEHUS STOU
LIMP nns xaprorpadupoBanusi COOTBETCTBYIOT kKapTam macturada 1:50 000.

Oo0cy:xxnenune

Hapsiny ¢ penieHneM TeXHOJOIMYECKUX BOMPOCOB 0OPaOOTKU CIYTHUKOBBIX M300pake-
HUH OJIENEHEHMS], CIIELYET OLEHUTh BO3MOXKHOCTD IOJIy4€HHsI OJJHOPOJIHOTO HCTOPUYECKOTO Psi-
na HaOroieHuil 3a KojaeOaHUsIMU JISAHUKOB, BKIIIOYAIOLIETO PE3YJIbTaThl MPEALISCTBYIOIINX Ka-
tanoruzauuii. Kpatko nmepedncium OCHOBHBIE (DaKTOPHI, BIUSIONINE HA OJHOPOIHOCTh 00BEIU-
HEHHOT'O0 BPEMEHHOT0 psija.

1. Bpemsi mosiyyeHHs] OUCTaHIMOHHBIX HM300pakK€HUN OJIEIEHEHUS M 3aCHEKEHHOCTh
TEPPUTOPUHN SIBJISIFOTCS BAKHEHIIMMM KPUTEPUSAMH, 00€CHEUMBAIOUIMMUA BO3MOYKHOCTh M KOp-
PEKTHOCTb IIPOBEIECHUS U OLU(PPOBKU IPAHULBI MEXKY JEIHUKOM M MHOI'OJETHUMH CHEKHUKA-
MU, HE BXOJSIMMH B €ro 00JacTh aKKyMYJISILMH. B MHOrOCHEXHbIE T0/1bl HEU30EKHO alPUOPHO
HEU3BECTHOE MPEYBEINYEHHE IIJIOIAAN JIEAHUKOB.

2. YcnoBusIMH BKIIFOUEHHSI OOKOBBIX M KOHEYHBIX MOPEH B KOHTYP JIeIHUKA CUUTAIOTCS [2]
HaJIMuue uX MOP(HOJOrHYECKON U JUHAMHUYECKON CBS3U C MOCIEIHUM M PELIEHHE 3TOr0 BOIPOCa
npy e ppPUPOBAHNH CITYTHUKOBBIX N300paKEHHUI 3aBUCHT OT CyOBEKTUBHOM OIICHKHU KCIIEPTA.

3. B mpomecce BusyanpHOTO AemupupoBaHUs TPaHUI] JEAHUKA HE TMPUMEHSIOTCS Ka-
KHe-JIN00 OObEKTUBHBIE KOJIMYECTBEHHBIC KPUTEPUH, U KOHEYHBIM pe3yiIbTaT LEIMKOM 3aBUCHUT
oT KBanudukanuu skcnepra. K Tomy ’xe oTCyTCTBYeT BO3MOXKHOCTb HE3aBUCHUMOM OLIEHKH Kaye-
CTBa pabOTHI.

4. I'panunel MophomeTprudeckux obnacteit neanuka B Karanore [4] onpeneneHsl myTem
nemmmdpupoBanus a’dpodorocHuMkoB macmTadba 1:24 000, a mpu MOBTOPHOW KaTaloOTW3aluu
[11] ucnonw3oBanmack kocModporochemka mMacmrtada 1:200 000 ¢ MeHbIIel pa3pemaromniei crno-
COOHOCTBIO M300paXEHUH U COOTBETCTBEHHO MEHBIIECH HAJEKHOCTHIO WACHTU(DHUKAIIMH KOHTY-
POB MOPPOMETPUUECKHUX 00IaCTEN.

5. HeolHO3HAYHOCTh peKOMEHAALNN B [2] 10 OKOHTYPUBAHHUIO IPUTOKOB JI€HIPUTOBBIX
U CIJIOKHBIX JIEJHUKOB CYIIECTBEHHO 3aTpPyIHUIA MOCIEAYIOIEe CPAaBHEHUE N3MEHEHUN UX pa3-
MEpPOB, KaK y»e OblJI0 OTMEUYEHO B paboTax [8-9].

6. B cBs3u ¢ MeHblel pasperaromeil criocoOHOCTbIO U300paXKeHNH JIEAHUKOB CO CITYT-
HUKOB TERRA u LANDSAT7 ETM+, no cpaBHEeHHUIO ¢ a3p0OTOCHEMKOM, HEBO3MOYKHO UCTIONb-
30BaHUE C TOH K€ TOYHOCTHIO peKOMeHIaumi [2] amst aemmppupoBaHus rpaHull MophoMeTprye-
ckux obnacteii neanuka. Kpome toro, B paborax [4, 11] He mpuBeACHBI OPUTHHAIBLHBIC KapTO-
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CXEMbI KOHTYPOB JISTHHUKOB B TeorpaguecKux KOOpJHHATAX, YTO JeIaeT HEBO3MOXKHBIM CPaBHU-
TEJbHBIN rpaduuecKuil aHaIu3 pa3MepoB OJIECICHEHUS ISl PA3TMUHBIX BPEMEHHBIX CPE30B.

OpHuM U3 HEOOXOAMMBIX 3TAllOB KAaTaJOTH3AIMU JICTHUKOB SIBISCTCS pPallOHUPOBAHHE
TEPPUTOPUHN PACTIONIOKEHUS oJieieHeHus. Hanbomnee menecooOpa3HbIM CIIeAyeT CUUTATh TPUHITHIT
BbIJIEJICHUS THIposIornyeckux O6acceitHoB (kak B Katanore [4]), mockoyibKy OH 0OecrieunBaeT BO3-
MO>KHOCTh NIPUMEHEHHsSI YPaBHEHUS BOJHOTO OanaHca sl pa3pabOTKA M KOHTPOJIS THAPOJIOTHYE-
CKHX W TJISIIIMOJIOTHYECKUX MOJENCH. DTOT )K€ MPUHIMI ObLT UCHOIB30BaH [31] mpu cTpyKTypH-
poBanuu ojeneHenus Kuras cHauana Ha 10 ruApOIOrMYECKUX TEPPUTOPHUATIBHBIX EIUHHUIIL, a 3a-
TEM BblIeTIeHHs B HUX mocienoBarenbHo 31, 102, 349 u 1462 camocTosTENbHBIX Cy0O-0acceiHOB.
BektopHbie ¢aiiibl MOTUTOHOB-TIEIHUKOB HA KAXKIOM U3 TIEPEUUCICHHBIX YPOBHEH CITy>KaT HEO0O-
XOIAMMOM U JOCTaTOYHOW MHPOpPMALIUEH TSl TeHEepaTU3alliK OJICCHEHUS Ha OJTHOPOIHBIE TPYIIIBI
JICITHUKOB U OTIPEJICIICHHUS] KOMITJICKCA UX MOP(HOMETPHUECKUX XaPAKTEPUCTHK.

Tabnmma 3. Hammane BeKTOPHBIX (aifiioB JIETHUKOB IJIS TeHEpAIN3allii 110 METOy aBTOpa

Bacceitn/Crpana/IcTOYHUK JTaHHBIX ucno Hnom? Ab, Ao

JICJIHUKOB KM [omamn %
p. Mimu [GLIMS BD http://glims.colorado.edu/glacierdata/] 374 854 0.96
Bbyran [27] 678 1316 1.48
Wuust [25] 2183 3412 3.84
p. Ceipaapss, p. Capsimkac [GLIMS BD] 2942 4987 5.61
Hemaun [26] 3253 5323 5.99
BepxoBbe p. AMynapbH [J1aHHbBIC aBTOpa] 4555 6272 7.06
[Makucran [28] 2809 7223 8.13
Kuraii [GLIMS BD] 46404 59500 66.94
Bcero 63198 88887 100

Kak cnenyer u3 tabin. 3,85 % onenenenusi Beicokoropnoit Azum, npeacraBiieHHoro B Ka-
tajore WGI ot 19 Hos6pst 2007 T. TOTOBO /11 IPUMEHEHHUST U3JI0’)KEHHOM 3/1eCh METOJUKU KaTa-
JIOTM3allMd U TPYNIIMPOBKU JIEIHUKOB. B HacTosliee Bpems yTOUHSETCS ONTUMAJIBHBIM COCTaB
cy0-0acceifHOB, 0XBaThIBAIOIMX 007aCTH (POPMUPOBAHUS CTOKA PEK CHErOBO-JIEAHUKOBOT'O THTa-
HUS Ha A3uaTcKOM KOHTHHEHTE. [IpoBeneHbl YMCIEHHbIE SKCIIEPUMEHTBl U aHAJIN3 MPOCTPAHCT-
BEHHOT'O PacrpeiesieHHs apaMeTpOB OJIEICHEHUs sl CIICAYIOIUX PEUHBIX 0acCEWHOB (CM. puC.
2), IpeACTaBISIOMIMX LIMPOKUI JAMana3oH KIMMAaTUYECKUX YCJIOBHH B Ipenenax BricokoropHoit
Aszuu: p. FOpynkam (nmpasbiii nputok Tapuma); p. Ceipaapss; nputoku Baxima (Kei3euicy, Mykcey,
O6uxunroy, Cypxo0); p. bpaxmamytpa (9 cy6-6acceitnoB); nputoku Muna (Acrop, beac, [lxe-
nym, PaBu, Catnemxk, Uenao, lllaiiok, [lurap, [llunro); npuroku ["anra Ha Teppuropun Hemana
1 Byrana (4 cy6-Gacceiina). Beero o6pa6orano 27 698 nenHuKoB, 00wmei miomansto 43 981 kv
1 BblIENeHB! 3533 OAHOpPOAHBIE IPyNIIbL. B UTOre MOydYeHsb! ONBIT U PE3yJIbTaThl UCCIIEOBAHUS
IIPOCTPAHCTBEHHOI'O PACHpEeeHNs] BBICOTHO-IUIOIIAHBIX I1apaMETPOB JIEAHUKOB Ha OCHOBE
BCEH COBOKYIMHOCTHU JJaHHBIX, @ HE OrPaHUUEHHON BBIOOPKH «PEMPE3eHTATUBHBIX) JICIHUKOB |14,
18, 33]. B wactHOCTH, YCTAaHOBJICHO: ) JUIs JICTHUKOB BCEX OpUEHTALUK U Tuiomiaipio 10 0,4 KM
HaOJIIO/TaeTCs IOCTATOYHO TECHAsI CBS3b MHUHUMAJIBHOU BBICOTHI (Zi,) C T€OrpaduuecKon J0Iro-
TOIf; 0) MO0 Mepe pocTa IUIOIIAAM 3Ta CBA3b JIMHEHHO yObIBaeT (cM. puc. 3 A-C); B) MUHMMAaJIbHAS
BBICOTA JICHHKOB BCEX OPUEHTALMII H TIOMAbI0 Gonee 40 KM® NPAKTHUECKH HE CBSI3aHA C reo-
rpaguyecKoil JOIroToM; I) aHaJIOTMYHbIE 3aBUCUMOCTH TAaKXKE€ YCTAHOBJIEHBI JJIs1 MAKCUMAJIbHOM
BBICOTBI JIETHUKOB (Zyqr), XOTS M C MEHBLIMMHU 3HAUYEHUAMHU KO3((UIMEHTOB KOPPEJALUM; 1)
NPOCTPAHCTBEHHAS KOPPEISALMS Zyin U Zyax C© TEOTPAUUECKON MIMPOTOM ISl BCEX OPUEHTALMH U
rpafauyii WIoaan JIEJHUKOB 0Ka3aJlach CYIIECTBEHHO MEHBLIE, YEM C IOJITOTOH.
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Puc. 2. Cxema pecuona Bvicokoeopnas Azus. [Iponymeposantuvle 6b1HOCKU NOKA3bI8AIOM.
1 — sepxosve Coipoapwu (baccetin p. Hapuvin), 2 — 6accetin p. Baxu,
3 — baccetin p. FOpynkaw (npumok p. Tapum), 4 — npumoxu p. o na meppumopuu Ilakucmana,
5 — npumoxu p. ino na meppumopuu Hnouu, 6 — nednuxu na meppumopuu Henana,
7 — neonuxu Ha meppumopuu Bymana, 8 — 6accetin p. Bpaxmanympa (Tubem, Kumaii)

N,NE,NW S,SE,SW

0.7
0.6
0.5
0.4
03
0.2
0.1

R2

8.0-10.0

Puc. 3. Hzmenenue R? (koapuyuenm oemepmunayuu) cészu Z,,;,=f(1) no oonecome (1) 0ns asumymos:
N, NE, NW (4); S, SE, SW (B); E, W (C) u nnowaoeii nednuxos. IIyHKmupom nokazana JuHus mpeHod.
Ilo ocu abeyuce danvl uHmepsansl nIoWadu 6 Km”

[TomyueHo Taxke (puc. 4) pacrpeneneHue Mo J0JAr0Te MUHUMAJIbHOM, CPEeTHEH M MaKCHh-
MaJTbHOW CPEHMX B3BEIICHHBIX BBICOT OJICJCHEHUS M €ro IUIONIaan B OacceiiHax pex Bricokorop-
HOM Asum. OOcymaemble 3/1eCb OCOOCHHOCTH TPOCTPAHCTBEHHOTO paCIpE/ICIICHHs] BBICOTHO-
TUTIOIA/IHBIX MApaMETPOB OJICJACHEHHUSI UMEIOT MPSMOE OTHOIICHHE K MPOOIeMe CBSI3H MEXITy KIIU-
MaToOM U JIETHUKAMH, TIOCKOJIbKY JIJIsl OITMCAHUS PACIpe/IeCHUs U pacyeTa KIMMaTHYECKUX XapaK-
TEPUCTUK TAK)Ke UCIOJNIBL3YIOTCS TeorpadMuecKie KOOPIUHATHI U BBICOTA MECTHOCTU. Peub uuer o
MOCTPOCHUH B JIATBHEHIIIEM MEHSOIIUXCS BO BPEMEHU MPOCTPAHCTBEHHBIX (DYHKIIMH pacripererne-
HUS MOP(OMETPHUYECKUX TApaMETPOB TPYTIIT JISTHUKOB, OCHOBHBIX BIIMSIONIMX HA OJeACHEHUE (hax-
TOPOB KJIMMaTa (0CaKH, TEMIepaTypa BO3ayXa) U YCTAHOBJIECHUH CBSA3U MEXKIy STUMH (DYHKLHSMHU.
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Puc. 4. Pacnpedenenue no ooncome psoa Moppomempuieckux xapakmepucmuxk o1edenenus 6 baccetinax pex Bol-
coxozopHoti Azuu. A3umymer N, NE, NW. 1, 2, 3 — coomeemcmeenHo MUHUMAanoHas,
CpeoHsist U MAKCUMATbHASL CPEOHUE 836CULEHHBLE 8bICOMbL ICOHUKOS, 4 —NI0Wadb 01edeHeHUs.
O6pabomano 27 698 nednuxos, obweii nnowadvio 43 981 kv’

3aKJao4YeHue

1. MHorocnekTpaabHble HW300paK€HUS] BBICOKOTOPHBIX TEPPUTOPHUH, MOIy4aeMble CO
cnytHukoB LANDSAT7 ETM+, TERRA u npyrux B HacTosiiee BpeMs CIIy’KaT €IUHCTBEHHbIM
MCTOYHUKOM PEryJsipHON MHQOpPMAIMK O PErHOHANbHBIX M3MEHEHUSX Pa3MEpPOB OJIEJACHEHUS.
Temarnueckoe nemudprupoBaHue 3TUX W300pakeHUM, onu(poBKa KOHTYPOB JICAHUKOB, MPUME-
HeHue ['MIC-TexHOMOTHIA U pacYETHBIX METOJIOB CIIOCOOHO 00€CTIeUUTh MPUEMIIEMYIO0 TOYHOCTh
OLIEHOK MHOTOJIETHEH 3BOJIIOLUM OJICJACHEHHsI, €CJIM OHM OCHOBaHBbl Ha CTATUCTHYECKHU perpe-
3€HTaTUBHBIX TpyINax JIEJHUKOB, MPEACTABISIIOIMX BECh JMANa30H OPUEHTALMi U BBICOTHO-
IUIOINAAHBIX XapaKTEPUCTUK OJICICHEHHs B peUHOM OacceiiHe uim ropHoit obiactu.

2. Ucropuueckuil psaja AaHHBIX 00 M3MEHEHMU Pa3MepoOB JIETHUKOB, BKIIOYAIONIUI CBe-
JeHHs cTIpaBOYHHKOB [4, 11, 17] u pe3ynbraTsl 00pabOTKH CITyTHUKOBBIX H300paKEHUN MOKHO
CUHTATh YCJIOBHO OJHOPOIHBIM, B CBS3H C Pa3IMYHON pa3pemaromeil CnocoOHOCThI0 HCXOIHBIX
MaTepUajoB U HEBO3ZMOKHOCTBIO B ITOJIHOM Mepe pean30BaTh METOUUECKHE peKoMeHaauuu [2]
pH Aemru(PpUpOBaHUN CITyTHUKOBBIX H300paKEHUH.

3. W3noxeHHbId METO/I FeHepaln3ali COBOKYITHOCTEN JISTHUKOB U MPUMEPHI €ro mpu-
MeHeHus1 B O6acceiiHax pek BblcokoropHoil A3uu OTKpBIBalOT HOBBIE BO3ZMOXKHOCTHU JJIsI OOBEK-
TUBHOTO OIMCAaHMs IPOCTPAHCTBEHHOI'O pACHPENENICHNs BbICOTHO-IUIOLIAJHBIX MapaMeTpOB
OJICZICHEHHSI U MCIOJIb30BAHUS ATOM MH(POPMALMU B CTATUCTUYECKH OOOCHOBAHHBIX TJISILIMOJIO-
TMYECKHUX U TUAPOJIOTMUECKUX pacyeTax.

Pabora BemmonHeHa npu nogaep:xke rpanra POOU 08-05-00661.
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Inventorying of mountain glaciers and regionalization
of their spatial distribution by materials of remote sensing

V.G. Konovalov

Institute of geography RAS, Moscow
29, Staromonetny per., 119017 Moscow,
viadgeo@gmail.com

Vector files of glacier contours on the Asia territory were obtained in India, Nepal, China, Pakistan and Russia by
means of processing of topography maps, data of air-photo survey, images from satellites LANDSAT7-ETM+, TER-
RA-ASTER, SPOT, IRS-LISS and other space apparatus. These data serve as basic for estimating of size of contempo-
rary glaciations in the river basins of High Asia and computation of its hydrological regime. Tools and modules of GIS
IDRISI ANDES together with known digital elevation models GTOPO30 (http://eros.usgs.gov/#/Find_Data/Products_
and Data Available/GTOPO30) and SRTM 3 (NASA, USGS http://srtm.csi.cgiar.org/) were used to process the vec-
tor files of glacier polygons. The following set of parameters for each glacier was obtained as the result. 1. Minimal and
maximal altitudes of glacier a. s. 1. 2. Mean altitude of glacier or low boundary of accumulation area. 3. Area of accu-
mulation and ablation parts and glacier as a whole. Relationship of areas: a) accumulation and ablation (glacier’s coef-
ficient), and b) accumulation and glacier as a whole (AAR coefficient). 5. Distribution of area as function of altitude. 6.
Standard deviation of altitude inside of glacier contour. 7. Volume of glacier as function of its area. 8. Geographical
coordinates of glacier centroid. 9. Mean values of glacier aspect and slope. For optimization the methods of glacier
regime calculation 3533 homogeneous groups of glaciers were separated inside of watersheds of tributaries of river
basins Amudarya, Syrdarya, Indus, Ganges, Brahmaputra and Tarim. As classification criteria were used eight ranges
of aspect and 23 grades of their area. Mean and average weighted characteristics of glacier were determined for each
group. Data in river basins of the High Asia for 27 698 glaciers with total area 43 981 km® were used for illustration the
capabilities of suggested method.

Keywords: Inventorying, remote sensing, High-mountain Asia, grouping of glaciers.
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