NAEHTUOUKALIUA U KATAJTOI'N3ALIUA I'OPHBIX O3EP C
INPUMEHEHHUEM COBPEMEHHBIX METOJ10OB IMCTAHIIMOHHOI'O
30HAUPOBAHUASA

12Hagpysmoes X./I., 2@a3bLioB A.P., >*T'yaaézos M.III, >*Cadapos M.C.

'THY «lenmp usyuenus neonuxoe Hayuonanvnoti akademuu nayk Taoscukucmanay,
2. [[ywanoe, Taoxicukucman

2Uncmumym 600HbIx npobnem, 2uoposnepemuxu u sxono2uu Hayuonanonot akademuu Hayk
Taoocuxucmana (UBIIT'Oud HAHT), 2. [[ywanbe, Tadxcuxucman

SHayuno-uccnedosamenbckuil yenmp 3K0102Ull U OKpYsIcaujeil cpeosl
Lenmpanvroti Azuu (ywanode), Hayuonanonoi akademuu Hayk Tadxcukucmaua, 2.

Ihwanbe, Tadxcukucman

AHHOTAUMSA: TOpHbIE o3epa OacceiiHa peku ['yHT Qopmupyrorcs B
OCHOBHOM 0J1aroyiapsi AesiTeIbHOCTH JIGTHUKOB - B TIPOMAXaHHBIX MU KOTJIOBUHAX,
B TOM UYHCJIE M Ha KOHIIE COOCTBEHHO JICAHMKAa 3a CUeT oOpa3oBaBIICHCS
€CTEeCTBEHHOU IJIOTHUHBI (KOHEYHAasi MOpPEHa) B BUJE Baja U3 OOJIOMKOB MOPOJbI,
OTHECEHBI K YJaJIEHHBIM, C TOYKU 3PECHHS] PACCTOSHUS, I'€OJIOTUYECKUM YrpO3aM.
UccnenoBanus TOPHBIX 03€p BKIIIOYAIO B C€0s1: OIIEHKY BO3MOXXHOCTH UX MPOPHIBA,
MOJIyYEHHUE TMapaMETPOB THUIPOMETEOPOJIOTHUECKOTO peXuMa BOJIOEMOB. B
HacTosee BpeMst B TafKUKUCTaHE OTCYTCTBYET €IUHBIA KaTajaor TOPHBIX 03€p C
MOJIHOLICHHBIMU ~ JAHHBIMU 1O  KOJIMYECTBY, BBICOTHOMY PACIOJOXKEHUIO,
3epKaJIbHOM TUIOLIAbI0, TUMU3AMEN 03ep U T.M. Pe3ynabTaThl pealii30BaHHBIX B
2022 romy wucCcledOBaHUW, C NPUMEHEHHEM METOJOB M  TEXHOJIOTUM
JUCTAHIIMOHHOTO  30HJAMPOBAHUS TMO3BOJWIM  OCYIIECTBUTH OLHU(PPOBKY U
KaTaJoru3aluio TOpHBIX o3ep Oacceiina, peku ['yat, ['opHo-bagaxmanckoi
aBToHoMHON oOnactu (I'BAO). BnepBesie Obul cocTaBieH MOAPOOHBIA KaTaior
TOPHBIX 03€p AaHHOrO OacceiiHa, a MHBEHTapu3alus Oblja BHIIIOJIHEHA Ha OCHOBE
JAHHBIX JUCTAHLIMOHHOI'O 30HAMPOBAaHUA € IpuMeHeHHemM meroguku NDWI ¢
UCIIOJIb30BaHUEM CHYTHUKOBBIX CHMMKOB Landsat 8 m 9 OLI, uyTo mo3Boauio
KaTaJIOTU3UPOBaTh B OacceitHe peku ['yHT 378 ropHbIx o3epa ¢ 00Iel IMI01a/1bio
85,5 kM>. YCTaHOBIEHO, YTO Ha HEKOTOPBIX 03€pax HaOIIOJAETCS WHTEHCUBHBIM
pOCT WX 3€pKajbHOM IUIONIAJAW, BEIYHUIMA K TOBBIIIEHHOMY YPOBHIO
MPOPHIBOONACHOCTH TPEOyIollee TMOCTOSIHHOTO MOHHMTOPUHTAa U Pa3padOTKy
MEPONPUITUI IO TUKBUIALNHA BO3MOKHOTO UX ITPOPHIBA.

KutoueBble ciioBa: Gaccelin, peka, ['yHT, AUCTaHIIMOHHOE 30HIUPOBAHMUE,

katanoruzanusi, NDWI, I'IC, ropHoe o3epo, neaqaukoBoe o3epo, Landsat.

BBenenue

XapakTepHOol 0COOCHHOCTHIO JIeAHUKOB [[eHTpanbHON A3WHU, B TOM YHCIIE U
TamKkukncTana sBISETCA TO, YTO OHH OTCTYMAIOT C BBICOKOW CKOPOCTBIO, BEAYIIIEE
K NEPENOJIHEHUIO Yalllk JIEAHUKOBBIX O3€P HAaXOISIIMXCS HA UX A3BIKOBOM YaCTH
[CemakoBa 2.P., Cemako /[.I'. 2017]. YcTraHOBI€HO, YTO OHH CaMU IPOBOLUPYIOT
OTKOJI SI3IKOBOM YaCTH, TIOBBIIIASI TEM CAMBIM PUCK CXOJ1a CEJIEBBIX MOTOKOB,
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HaHECsl BpEJl TOPHOMY COOOIIECTBY M SKOHOMHUKE TEPPUTOPHUH, a TaKKe CO3Jar0T
pEaIbHYIO YTPO3y HACEJIEHUIO U X0391CTBEHHON HHPPACTPYKTYpPE, PACIION0KEHHBIX
B [IOIIMax peK U pallOHaXx, pacroia0KEHHbIX HUKE N0 TEYEHHUIO.

“ITo pe3yabTaTtam AemnppUPOBAHUS TAHHBIX TUCTAHIIMOHHOTO 30HIUPOBAHUSI,
nonydeHHblx B 2018 r., Tonbko B 6acceitHe peku ['yHT Obu10 BbIsIBIEHO 644 rOpHBIX
o3epa miomaasio ooee 500 M2, B TeueHue NpeAbIAYIINX NECATUIETHI TPOPHIBEI
JIETHUKOBBIX 03€p B BBICOKOTOPhIX ['BAO HEOJHOKpAaTHO MPUBOIUIN K
KaTacTpOpUUYECKUM  MpOphIBaM  JIEAHUKOBBIX  03€p: B  BEPXOBBSIX  pEK
Xunopxkenapa B 1991 r., Hamrmapa B 2002 r. (PomTkanvHCKuil paiion),
Kodapennapa (Mmkamumckuit paiione) B 2008 r. Bosnukmume cutyanuu
CIPOBOIMPOBAIA (DOPMHUPOBAHUE CEJIEBBIX MOTOKOB, HAHECIIMX 3HAYUTEIbHBIN
ymiep0 HaceleHuto, XOo3siiicTBaM ©  WHOpacTpykType BHU3 1o jgoiuHe. K
coxkasiennto ceneBor mnotok 2002 roma, mo [amTaape compoBoxaancs, K
COXKAJICHHIO, 4YesioBeueckuMu skeptBamu’’ [IlupmamanoB u ap., 2020]. Cnemyer
oTMeTuTh, uTo “B X0me ceneBoii katactpodsr 2015 1. chopmupoBancs KOHYC
BBIHOCA, MeperopoauBnid p. ['yHT, 4TO mpuBeno K 0Opa30BaHUIO MOANPYIAHOIO
o3epa, Ha3BaHHOro bapcemkynb. B pesynprare ObL10 3arormieHo okojio 70
XO035UCTB, OoJiee 2 KM aBTOAOPOTH, coenuusitomend Tamkukuctan ¢ Kutaem u
KpipreizctanoM, 5 MOCTOB (M3 HUX 3 aBTOMOOWJIBHBIX M 2 TIEHIEXOJHBIX),
MEIUIMHCKUM TYHKT, IIKOJIa, TOPTOBbIE€ TOYKH, CaJbl W IUIOJOPOJHBIC 3EMIIH,
JECSATKH KUJIOMETPOB OpPOCHUTENIbHBIX ceTed. Taxke Obla pa3pyllieHa OCHOBHAs
BBICOKOBOJIbTHAS! JIMHUS TToAauu 3iekTposnepruu ot I'DC Ilamup-1~ [UepHomopen

u 1p., 2015].
pPOTPECCUPYIOIIHE MPOIECCH U3MEHEHHUSI KIIMMAaTa, Aerpajalus JIeIHUKOBOTO

MOKpOBa Ha (POHE AKTHBHBIX T'€OJMHAMUYECKHX IPOIIECCOB, B TOPHBIX pailloHax
TamxkukucTaHa, TPENONPENCTAIOT HEOOXOAUMOCTh HWCCIEAOBAHHWM, Yy4eT U
KaTaJoTU3alli0 TOPHBIX 03ep. DDPEeKTUBHOE pelIeHue 3a/1ay, M0 UCCIEI0BAHUIO
TOPHBIX 03€p, CO3/IaHUE MOCTOSHHOAECHUCTBYIOIIETO0 MEXaHU3MAa MX MOHHUTOPHHIA,
TpeOYIOT MOCIEeI0BATEIbHBIX, [IEJICHANIPABICHHBIX U PACCUUTAHHBIX HA JTUTEIHHYIO

MEPCIEKTUBY HAYYHO-TIPAKTUUECKUX, B TOM YHUCJIE MOJIEBBIX PadoT.
I'opubie o3epa OacceliHa peku ['yHT 3a MoOcieqHUE CTOJETUS W3y4dalluCh

COBETCKMMH M OTCYECTBEHHBIMH CIICIIHAIMCTaMH, BKIIIOYABIIHE B ceOs: OICHKY
BO3MOXHOCTH WX IPOPbIBA, MOJYYEHUE MAPAMETPOB THUAPOMETEOPOIOTHUECKOTO
peXuMa BOJIOEMOB, HO C COXXQJICHHUEM MPUXOAUTCS KOHCTATUPOBATH, 4YTO B
Hacrosiiee BpeMs B TaJ)KMKUCTaHEe OTCYTCTBYET €IMHBIN KAaTaJlor TOPHBIX O3€p C
MOJIHOUECHHBIMU  JTAHHBIMH 110 KOJIMYECTBY, BBICOTHOMY  PAacCIOJI0KEHUIO,
3EpKAJIbHOM TJIOMIAAW, TUIU3AMK o3ep U T.n. Llens Hammx ucnegoBanuii B 2022
roJy 3aKJI0Yajach B OCYIIECTBICHUN OMU(PPOBKU W KATAJIOTH3AIIUN TOPHBIX O3Ep
onHoro u3 6acceitnoB Ha Tepputopuu ' BAO - 6accelina pexu ['yHT.

MecTo uccieq0BaHUH

bacceiin peku [I'yut pacnonoxen Ha FHOro-3anagHoit wactu ['opHo-
bamaxmanckoir aBTOHOMHO#N oOiacth TamKMKHWCTAaHA M 3aHUMAET IUIOMIAAb B
13700 km> [Kemmepux, 1978]. B GombImOM KONMYECTBE OOKOBHIX JOJIHH,
CIyCKAIOIIMXCA B JOJUHY ['yHTa pacmoyioKeHbl O3€pa  JEIHUKOBOIO
MPOUCXOXKIAEHUS: C ceBepa - noiunsbl [latxop, Hangapa, [lax3yanapa,
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AnnupaBmknapa u Cadenobnapa c¢ rora - PuBakmapa, Ilumnapa, Bamensnapa,
Humangapa (puc. 1) u gp. 3HauuTenbHas YacTh JTUX O3€p 3alpyKeHa
MEPEHECEHHBIMU JICIHUKOM OOJOMKAaMHU TOPHBIX MOPOJA, MOPEHBI (IMIPUPOAHBIC
IUIOTUHBI), CO3/AIONIUME BIEYATICHUE JOCTATOYHOM yCTOMUMBOCTH. (JIHAKO
HEKOTOPbIE W3 HHUX, COJEpIKAIllUE JIed, BCIEICTBUE TasHUS MOIYT CO3/1aTh
karactpoduueckue cutyaruu [Uepraomopen u ap., 2015; Hapysiioes u ap., 2022]
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Puc. 1. Kapra 6acceitna p. I'yat [Hapysmioes u ap., 2022]

MeTtoabl ucc/ie10BaHUI

MynbTUCTIEKTPAIbHbIE KOCMUYECKHE CHHMKH HJI€ATbHOE CPEICTBO JJIA
U3Y4YCHHS M HAONIOJEHUs 3a JISAHUKAMU W JICITHUKOBBIMH O3€paMy Ha OOJBIIMX
Tepputopusix. ['eomoppomerpuueckuii aHanu3 W MOACIUPOBAHUE IO3BOJISIOT
OLICHUTh MOTEHIMAIbHYIO ONACHOCTh [JIsi HABOJHEHWI, BBI3BAHHBIX MPOPHIBOM
JIETHUKOBBIX O3€p. BbIsBIE€HWE WU MOHMTOPUHI JIEIHHUKOBBIX O3€p MPOBOAMIOCH
MOJIyaBTOMATUYECKUM  METOJAOM C  HCHOJb30BAHUEM  HOPMAJIM30BAHHOIO
pasHocTHOoro BoaHoro wuHaekca (NDWI) Ha oOCHOBE MyJBTHUCHEKTPAIBHBIX
KOCMHUYECKHX CHUMKOB co ciiyTHHKa Landsat 8 u 9 OLL /[ CHUMKOB cO CIyTHHKA
Landsat 8 u 9 OLI npumensitorcst kanaisl (Green - 3, NIR-5) [[IIuxoB u ap., 2020].
JIns BU3yallbHOM MHTEPHIPETALMU BOAHBIX OOBEKTOB OOBIYHO MPEANOYUTAIOT
ucnoib3oBaTh OmmkHui nHGpakpacHslid (NIR) auanazon, nockonbky NIR cuibHO
NOTJIOLIAETCS BOJOM U CHIIBHO OTPA)KaeTcsl OT Ha3eMHOW PaCTUTEIbHOCTH U CYXOH
nouBbl [Rokni et al.,, 2014]. CoyTHMKOBBIE CHMMKHM CKaYMBAJIMCh C IOpTajia
I'eonmoruueckoit cinyx6n1 CILIA (USGS) ot 07.09.2022 (Landsat 8) u 06.09.2022
(Landsat 9) koropble ObUTM 00BEIWHEHBI (MOSAIC) W BBIPE3aHbI MO KOHTYPY
BogocObopa B mporpamme ArcMap 10.5 nans moiaHOro oxpaTa TEPPUTOPUU
uccienoBanuii. Oco0oe BHUMaHWE OBUIO YJEIEHO CHUMKaMm, Ha KOTOPBIX
OTCYTCTBYIOT 00JlaKa MJIM TyMaH HaJl UCCIenyeMOol TeppuTopueid. JlaHHble CHUMKHU
COCTOSIT W3 KAaHAJIOB MHOTO30HAJIBHBIX M300paXEHH C MPOCTPAHCTBEHHBIM
paszpemienreM 30 M c 100aBlI€HHEM NaHXPOMATHYECKOTO KaHalla, pa3pelleHHe
KoToporo coctasisieT 15 m [HapBy3moes u nip., 2022].

Jlnsg momydyeHHst BOJHOM IIOBEPXHOCTU C IpuMeHeHueM wmeroga NDWI
[McFeeters, 1996] ©Obu1 monmydeH pacTpoBBIM  (aiin, KOTOPBIA  OBLI
nepekiIaccupUIMpPOBaH U JAajiee KOHBEPTUPOBAH OT PacTpa B MOJUTOH B pe3yJbTaTe
4yero ObUIM MOJyYeHbl KOHTYPBI 03€p M IPYrux mnoBepxHocTed. Beero Ob110
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nonydeHo 6osiee 400 ThIC. MOTUTOHOB U MPH MOJyaBTOMAaTUYECKON 00paboTKe ObLIN
yAaJIeHbl HEHYXHbIE (hailJibl U1 OCTAIUCHh TOJBKO KOHTYPHI BOJAHBIX MOBEPXHOCTEH.
Jlannbie  pabotel  [Baxnuwna, HockoBa, Tomarura, 2020] mnoOCBSIIEHBI
UACHTU(DUKAIIMY W KaTaJloTHU3alldd TOPHBIX O3€p JIUCTAHIIMOHHBIM METOJIOM B
Pa3HBIX YrOJKax MUpa KOTOPBIE UCIIOIb30BAIUCH IIPU MOATOTOBKE JaHHOU pPaOOTHI.
B kartanorun ObLIM 3aHECEHBI BOJHBIE OOBEKTHI Bcero OacceitHa peku ['yHT ¢
3epkanbHO# mromazneo ot 0,001 km? (1000 M?) u Gortee, pACIIOI0KECHHBIE HABBICOTE
6omnee 2000 M HaZ YpOBHEM MOPSsI, OCTAJIbHbIE OOBEKTHI (MOJIUTOHBI B IIEHII-(aiiie)
OB yAaneHbl IOJIyaBTOMaTH4YecKuM Meromom [Petrov et al.,, 2017]. Jlamee B
PYYHOM peXuME ObUIM  yHaJieHbl 3aTEHEHHBIE MeECTa, KOTOphIE TOXKE
UACHTU(PUITUPYIOTCS KaK BOJIHBIE OOBEKTHI 1 B OCHOBHOM CO3/IAI0OT CJIIOKHOCTH TIPU
oOpaborke. Taxke HOMOJHUTENBLHO OBUIM  JOPUCOBAHBI KOHTYPBI  BCEX
CYILIECTBYIOIIMX HEPACIO3HAHHBIX O03€p, KOTOpbIE ObUIM MPOBEPEHBI Ha Pa3HBIX
onnain cauMkax (Google Earth, Land Viewer, Zoom Earth u np.) u odmnaiin
miatdopmax (CyTHUKOBbIE CHUMKH Sentinel 2A, Tomorpaduueckue kaptel). B
ABTOMAaTHYECKOM  PEXKHUME KOHTYpPhl  03€p  BBIICISAIOTCS B KBaJpaTax
COOTBETCTBYIOIIMX TMHUKCENISIX KOTOpbIe B TMOCIHEAYIOUIEM ObUIA CMSATYEHBI B
nporpamme ArcMap dbyHKIIHEH CriiaXXuBaHus MHOTOYTOJIbHIKA (smooth polygon) u
OBLITM TaK)K€ CKOPPEKTUPOBAHBI B PYUYHOM PEKHUME.

HymMmepanus o3ep npou3BOIUIACh BPYUHYIO IO METOJOJIOTUU HCHOJIb3yEMOM
npu co3nanuu Karamora nenHukoB OacceitHa peku ['yHT [BapHakosa, O.B.
PoTtoTtaesa, 1979], or ropona Xopor, Hadasio Pymanckoro xpebrta, 1mo 4acoBoii
CTpEJIKe, I KaXIOW MOJUHBI C IOCIEA0BAaTEIbHOCThIO: CeBepo-AINUypCKUii
xpebet, IOxHO-Anuuypckuil XpebeT, CeBepHbI CKIOH ropbl bakuurup paiee
I0’)KHBIN CKJIOH ropbl bakuurup 1o ozepa Okkynb, ceBepHbIil ckioH LIlyrHanckoro
xpe0Ta co BceMu MPUTOKaMHU Jiajiee 10KHbIN ckIloH [IlyrHanckoro xpedta v B KOHIIE
105kHBIH ckitoH [1laxnapunckoro u MmkammMckoro xpedToB (puc. 2).
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Puc. 2. Kapra HanpaBieHust Hymepaluu ropHbeix o3ep 6acceitna p. ['yHT
Peanu3zanys BhILIEU3I0KEHHOTO METO/IA MO3BOJIMIA OTOOPA3UTH MOTYUEHHbIE

JaHHBIE B TaOJIMIIaX, KapTax u rpadukax.
PesyabTartsl
Bcero na tepputopum OacceilHa peku ['yHT aBTOMaTHYECKMM METOAOM C
pPYYHOH KoppeKkuued M J00aBJIEHHEM HEONO3HAHHBIX BOJHBIX OOBEKTOB ObUIM
UACHTU(ULIUPOBAHBI U TPOHYMEPOBaHbI 378 TOPHBIX 03€p € 00IIEH 3epKaIbHON
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IIOMAAbIo0 B 85,5 kM? (B pe3ysbTaTe Py4HOM 10paboTKU ObLIM J00aBIEHBI 03€pa C
mnomaneio 1o 0,1 km?). Pacmpoctpanenne o3ep Gonblle BCETO HAOIIOIAETCS B
3amagHoOW | TeHTpanbHOM bactm IllyrHaHCKOrO Xpe0Ta W Ha FOKHOM CKJIOHE
Pymanckoro xpedta (puc. 3). Jlanee Ha ckioHaX ropsl bakuurup mpucyTcTBYIOT
3HAYUTEIILHOE KOJUYECTBO TOPHBIX 03€p, B OCHOBHOM Yy SI3BIKOBBIX YaCTEH
OJTHOMMEHHBIX JICTHUKOB, 3epKaJIbHAS TUIONIAJh KOTOPBHIX YBEITUYMBACTCS OYCHD
osicTpo [HaBpysmoes, ®a3buios, 2021].

71°40'0"E 72°30'0"E 73°20'0"E

37°300'N
37°300'N

N

YcnoBHble 0603Ha4YeHUs
* Osépa

| — Peku
[ IBogocbop pekn MyHt

©hofiz.navruzshoev@gmail.com
© OpenStreethlap (and) contributors. CC-BY-SA.

71°400"E T rrmoe 73°200'E

Puc. 3. PacnpoctpaneHue TOpHBIX 03ep Ha TeppuTopuu OacceitHa p. ['yHT

Crnenyer oTMETUTH, crieM(UUECKOE pacnpeieIeHue TOpHbIX 03ep OacceliHa
peku ['yHT, 3aK104aronieecs B TOM, YTO OHU PacOJIOKEHbI HAUUHAs € BBICOTHI 2370
M HaJ yp. M (JUisl BOAOXPAHUIUI] B HU30Bbe) U 110 oTMeTKu 5030 M Hazg yp. Mams
JIETHUKOBBIX 03€p, PACIOJOKEHHBIX B HENOCPEICTBEHHOM OJM30CTH S3bIKA
JIETHUKOB WJIM K€ Ha TeJe JIEAHUKA. Y CTAHOBJIEHO, YTO HAMOOJbIIEe KOJIMYECTBO
o3ep paciuioxkeHbl Ha BbicoTax oT 4300 no 4800 m Hax yp. M (puc. 4). Ilpu sTom,
3HAYUTEIBHOE KOJMYECTBO O3€p paCHOJIOKEHbl Ha OONbLIIMX BBICOTAX, B
HENOCPEJCTBEHHON OJIM30CTH JIETHUKOB. JIETHUKY CBA3aHHBIE HEMOCPEACTBEHHO C
(GpOHTOM JieIHMKA, O] BO3JIEUCTBUEM MOCIEAHUX YBEIUYUBAIOTCA B IUIOLIAAN U
CWJIBHO TOJBEPKEHbl HM3MEHEHUsAM. bacceliH pexku ['yHT XapakTepeH HMEHHO
HaJIMYKUEeM MOJO0OHOrO TUIA 03€p, JOMUHUPYIOUIMX KaK M0 KOJUYECTBY, TaK U MO
Iomaau u 0osee ObICTPHIM TEMIIOM PACIIUPSAIOTCA, YeM 03epa 0e3 JICTHUKOBOIrO
MUTaHMUS.
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Puc. 4. Pacnipenenenue ropusix ozep 6acceitna p. ['yHT 1o BeicoTam
[TomyuenHble pe3yabTaThl MO3BOJIWIM CO3/aTh 0a3y MAHHBIX TOPHBIX O3€p
OacceiiHa peku ['yHT, ¢ BKIIOYEHHEM OCHOBHBIX JIaHHBIX: HyMepaius o03ep,
reorpaguyeckue koopauHaTsl U T.1. [Ipu cozmanum 0a3bl 1aHHBIX MCIOJIb30BAHbI
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pe3ynbTaThl UcCcienoBaHUM (TyOmHa M 00BbeM 03Ep) M3JIOKEHHBIE B paHee
oIy0JIMKOBaHHOM HayuHOU pabore [[Iupmamanos u ap., 2020]. Pazpaborannas 6a3a
JaHHBIX €KETrOoJHO OYJEeT MOMOIHATHCS, Pe3yIbTaTaMU HAIIMX MCCIEAOBAHUM IS
OCYIIECTBJICHUS] JTaIbHEUIINX pabOT MO BBISIBJICHUIO CE30HHOW JUHAMHKU
JICTHUKOBBIX O3€p M pacyera UX TIIYOMHBI, C HCIOJB30BAHUEM CYILECTBYIOIIEH
Meroauku [ KonoBanosa, 2009].

O0cy:xneHue pe3yibTaToB

BbIBOIBI, O TOM, UTO 03€pa, MUTAEMBbIE JIEIHUKAMU, 3HAYUTEIBHO PACHIUPSIIOTCS
B IUTOIIA/IM, a 03epa 0€3 JICTHUKOBOI'O MUTAHUS XapaKTEePHBI C 00jIee CTaOMIbHBIMU
IUIOMIAIAIMU TIOATBEPKIAOT PE3YJIbTAThl pPaHEE NPOBEAECHHBIX HCCIIEIOBAHMIA,
BBITIOJTHEHHBIE B Apyrux ctpaHax LlenTpansHoil u FOxHol Asuu [Zhang et. al.,
2015; Hussain, 2020; Epoxun, 3arunaes, 2020].

OmnOKku, CBsA3aHHBIE C BBIJCJICHUEM JICTHUKOBBIX O03€p Ha CHUMKax
JUCTAHIIMOHHOTO 30HJIUPOBAHMSl C HCIOIb30BAHUEM PYYHOTO BHU3YaJIbHOIO
OKOHTYpHBaHMs, OOBIYHO CBSI3aHbI C KOMIIOHEHTAMU KauecTBa CHUMKOB (Harpumep,
MPOCTPAHCTBEHHO-BPEMEHHOE pa3pelieHrue, O00JIaYHOCTh M TOpHbIE TEHH), a
CJIEIOBATEIbHO, TEOPETUYECKass MaKCHUMallbHas ONIMOKAa TUIOIIAAMA BbIACICHUS
TPAHHULIBI JIEAHUKOBOI'O 03€pa paBHA MOJIOBUHE TUIOMIAIN KpaeBbIx nukcenen [Wang X.
et al., 2020]. /1751 MOBBIIIEHHST JOCTOBEPHOCTH MOJIYYCHHBIX PE3Y/IbTATOB TUIAHUPYETCS
peasi3anusi HCCIEAOBAaHUN C HCIOJIB30BAHUEM CHUMKOB O0o0jie€ BBICOKOIO
nmpocTpaHcTBeHHOTO paspernieHus [Rylov, Pestunov, 2019]. B nepcnekture, paboTh
IUTAHUPYEMBIE 10 OLIEHKE CE30HHOM U MEXT0/10BOM JMHAMUKE TOPHBIX 03€p OacceiiHa
peku ['yHT, TO3BOJIAT MOTYYUTh 3aKOHOMEPHOCTU UX PACIIPEACIICHUS U BBISIBUTH U3
HUX HauOosee npopbiBoonacHsle o3epa [ CemakoBa, Cemakos, 2014].

3akirouenne

WNuBenTapusaiys ropHbix o3ep Oacceitna peku ['yHT Oblia BBIIIOJTHEHA HA OCHOBE
JAHHBIX CITYTHUKOBOT'O JUCTAHIIMOHHOT'O 30HAMpOBaHUs ¢ npumeHeHuem ['MIC u
Merogqukn NDWI. B wnenom, B 2022 romy B pgaHHOM OacceiiHe ObLIO
KaTaJOrM3UPOBaHo 378 TOpHBIX 03ep ¢ oOmel mromanso 85,5km?. TeHaeHnus
YBEJIUYCHUSI 3€pPKAIbHBIX IUIOMIAZCH MPOUCXOAIIEE YCKOPEHHBIM TEMIIOM
IpenoIpeaensieT He00X0AUMOCTh OCTOSHHOIO MOHUTOPHUHIA, aHAIN3a U OLEHKH

UX COCTOSIHUSI.
Brepsbie mist 6acceitna peku ['yHT cocTaBiieH moipoOHbIN KaTalor TOPHBIX 03€p

C yKa3aHMEM OCHOBHBIX XapaKTEPUCTHUK U OblIa co3/laHa 0a3a NaHHBIX, KOTOpas OyaerT
MOTIOTHATHCS. HOBBIMHU JIAHHBIMU O COCTOSTHUM, TUIIE TUIOTUHBI U OYJIeT peajn30BaHa
KJIaccuuKaius 03ep MO PacloJ0KEHUI0 U Ha OCHOBE BBISIBICHHBIX WHUKATOPOB
OIPENENATHCS CTENEHb UX MPOPBIBOONACHOCTU. [IpoBeAeHHBIE HCCIIETOBAHUS O3ED
OacceiiHa peku ['yHT MO3BOMWIM MPUCBOUTH UM HUIACHTUPUUUPYIOUIUNA HOMED,
No3BOJISIIONIMI  onpeAenuth uxXx Ha kKaptax Google Earth pgoGaBnenuem
MOJITOTOBJICHHBIX IIEUTI-(PaiiyIOB C COOTBETCTBYIOIIMMHU JIAHHBIMH.

Pexomennyercst co3nath 6a3y JaHHBIX TOPHBIX 03ep TaKUKUCTaHA HAa OHJIAWH
mwiatgopme. OTKPBITH JIOCTYI BCEM 3aWHTEPECOBAHHBIM YUPESKJACHUSIM U
CHEIUAINCTaM 3aHUMAIOIUMHUCS BOIPOCAMH CTHXWUWHBIX O€ICTBUN, COBMECTHO
OCYIIECTBJISITh YIPABJICHUE PUCKAMU CTUXUNHBIX O€JICTBHM, B TOM YUCIIE T10
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HOBBIIIEHHIO (P PEKTUBHON PabOTHI yCTAaHOBIEHHBIX CUCTEM PAHHETO OMOBEUICHHUS
U PacCIIUPHUTh 3Ty CETh MO BCEW pecmyOiuKe, Ha OCHOBE Pe3yJbTAaTOB OIEHKU H
IpeABapUTEIHLHOIO aHAIN3a COCTOSIHUSL MTPOPHIBOONIACHOCTUIIETHUKOBBIX 03ep. Ha
HAIll B3[JIS]I IMEHHO TaKOW MOAXO/ MO3BOJIUT MPUMEHUTHHE TOIBKO MPEBEHTHBHBIE
Mepbl (CHH)KEHHE YPOBHS BOJBI B JIEIHUKOBBIX 0O3€pax MyTEM HCKYCCTBEHHOTO
cOpoca BOJIbl) HETIOCPEACTBEHHO B 03€pax, HO TaKKe pa3padoTaTth peKOMEHIAuu
10 BBIOODY, MIPOEKTUPOBAHUIO MHXKEHEPHBIX COOPY)KEHUH UIS 3aIIUTHI HACEICHUS
¥ MTHPPACTPYKTYPHI OT BO3MOXHBIX TYOUTEIHHBIX BO3JACUCTBUN MTPOPHIBOB TOPHBIX
o3ep.
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