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BBEJAEHUE

AKTYaJIbHOCTh TeMbl MCCIEeA0BaHUs . V3yueHre COCTOSAHUS OJIEICHEHUS B
COBPEMEHHBIX KJIMMAaTUYECKUX U3MEHEHHUSIX SIBJIAETCS OJHUM U3 OCHOBHBIX 33]a4 B
00JIaCTH TUAPOJOTUU M DIsIMoJiorud. KiumaTudeckue W3MEHEHHs] HETraTUBHO
BIUSIIOT Ha ys3BUMBbIE reorpaduyeckue OOBEKThl, B TOM YHCIE Ha JIEAHUKU U
BOJHbIE pecypchl Tamkukucrana. bamaHc macchl TOpPHBIX JIEAHUKOB SIBJISIETCS
OJTHUM H3 OCHOBHBIX HMHIMKAaTOPOB KIMMATHYECKHUX H3MEHEHHUWA OT KOTOPOTO
3aBUCUT PEYHOM CTOK PErMoHa B JIeTHee BpeMmsdA. MccienoBaHWsT MECTHBIX H
3apyOeKHBIX CIEIUAIMCTOB IMOKA3bIBAIOT COKPAIICHHUE TUIOIIA U JIEAHUKOB Ha BCEX
KOHTHHEHTaX, 0COOEHHO JerpaJalliy MOIBEPKEHBI JISTHUKN MAJIbIX Pa3MepoB.

CrneunanucraMy IPUMEHSETCS MHOKECTBO METOJIOB M3YYEHHS JIEJHUKOB,
TaKue KAaK aHajiu3 OTCTyIa SI3bIKOBOM YacTH JIEIHUKA, CPABHUTEJbHBIN aHAIHU3
MHOT'OJIETHUX METE€OJJaHHbIX, AaHAJIN3 U3MEHEHUS TUIOILA Y JIETHUKA U IPYTUE BUbI
aHanu3a JenHUKoB. OJHAKO NPUMEHEHUE MOJOOHBIX METOIOB IpPH HU3YYEHHUH
JIETHUKOB UMEET CBOM HEJJOCTATKH, B TOM YHCJIE U HECIIOCOOHOCTh TOYHO OTPAKATh
M3MEHEHHE JIEAHUKOB OT roja K roay. Ha aTo BiuseT BpeMs peakuuu JIETHUKA Ha
MU3MEHEHUS B KJIMMATE, TO €CTh CYIIECTBYET 3aJ€PKKa MEXKIy U3MEHEHUEM KJIuMaTa
Y PEaKINU JICTHHUKA.

B oranume OT 3THX MOAXOIOB H3MEpeHue OanaHca Macchl MO3BOJISET
IOJIYYUTh JIaHHBIE O COCTOSIHMM JIEJHHKA OT ToJa K TOJy, IPOCIEKHBAs €€
JUHAMHKY eXerojnHo. Mcxoass u3 3Toro mpuUMeHeHHe MeToaa OajaHca MacChl
JIEIHUKA, TTO3BOJISIET MOJydaTh 00Jiee TOUHYI0 HHPOPMALIUIO O COCTOSIHUM JIETHUKA
0COOEHO B KPaTKOCPOYHOM IEPUOJIE.

Takum oOpa3zoM, wu3MepeHHe OanaHca MacChl JIEAHUKOB TO3BOJISET,
ONPENENNTh COCTOSIHUE JIEIHUKOB CelYac M Ha 3THX JAaHHBIX NPOrHO3UPOBATH
OyAayliee UX COCTOSIHUSA, YTO MO3BOJIUT ONPEIECINUTD JOJII0 TaJol BOJbI B OyAyLIEM
B PEUYHBIX CHCTEMax TFOPHBIX PETMOHOB. JTO IMO3BOJUT NPUHUMATh PELICHUS IJIS
aJlaliTallMOHHBIX MEp K KIMMAaTHYECKUM M3MEHEHHMSIM U CHU3UT yiepO oT eé
BIIUSIHUSL.

Hcxons W3 BBILICU3IOKEHHOTO, MPOBEIEHUS HAyYHBIX MCCIEJOBAaHUN B
1EJIOM CIOCOOCTBYIOT OOECIIEUEHUIO PA3BUTHUIO PA3IUYHBIX CEKTOPOB 3KOHOMUKH
IPU MJIAaHUPOBAHUU, IPOTHO3UPOBAHUY U YIIPABJICHUS! BOAHBIMU PECYPCAMHU.

CreneHb Hay4YHOU Pa3pa00TAHHOCTH M3y4aeMoil npodieMbl. BocTouHbIN
[laMmup ¢ TOUKHM 3peHUs HM3YYCHHS JICAHUKOB SIBISETCS O€IbIM TISATHOM JIJISt
CHELIUAIIMCTOB U YYCHHBIX U3YYaIOIINE KIMMATUYECKUE U3MEHEHUSI U UX BIIUSHUE
Ha  peuHble  cucteMmbl, COBETCKMMH  YYEHBIMHM  OBLIM  MPOBEACHBI
PEKOTHOCIIMPOBOYHbBIE UCCIIEOBAHUS JIEAHUKOB TAHHOW MECTHOCTH, YTO OCTaBJIsIIA
OoJbIIE BOMPOCOB, YeM OTBETOB. MccnenoBanusa nennukoB Bocrounoro Ilamupa
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COBPEMEHHBIMM  YYEHBIMU  MOPOBOAWIMCH € MNOMOLIBK  JIMCTAHIIMOHHOTO
30HIUPOBAHMS 0€3 HA3EeMHBIX IMOJICBBIX M3BICKAHMI, UTO CKAa3bIBACTCS HA TOYHOCTh
JTaHHBIX.

['siumonornyeckue nuccieI0BaHus, OCBSIIEHHBIE OJIENICHEHUIO 3aaJHOTO U
Boctounoro [Tamupa, Obl1u ipoBeeHbI TaKUMH Yu€HbIMH Kak KoTisikoB B.M. [1],
Porotaesa O.B. [1], Konosayios B.T". [5] u ap.

N3mepenne nuHamuku OanaHca Macchl JieqHUKOB Bocrtounoro Ilammpa
JISIHUOJIOTUYECKMM METOJIOM B IMPOIIJIOM HE MPOBOIAUIIUCH, YTO SIBISETCS, LETIO
JTAHHOM JUCCepTaMOHHON paboThl. JlaHHas muccepTaroHHass paboTa COASPKUT
aKTyaJIbHbIC JIaHHBIE O KOJIMYECTBE JICNIHUKOB, U3MEHEHUE UX IUIONIaAu, OanaHce
MacChlI JIETHUKOB U MOJICJIMPOBaHUE OalaHCca MaCChI.

CBa3b HcC/IeI0BAaHUA ¢ NporpaMMamMu (MPOeKTAMH) W HAYYHBIMH
TeMaMu. Tema quccepTaliMoHHON paboThl pa3paboTaHa Ha OCHOBE CTPATETUYECKUX
nokymeHToB PecnyOnuku  TamkukucrtaH, B 4acTHOCTH «locymapcTBeHHas
nmporpaMma HM3Y4YeHHs] U COXpaHeHus JieNHUKOB PecnyOnuku Tamkukucran Ha
2010-2030 roasl, «HarmmonanwsHast BogHast ctparerust PecryOnmku TakukucTan Ha
nepuos 10 2040 roma»; a Takke NMPU BBITOJIHEHUM HAYYHO-HCCIEA0BATEIBCKOM
pabotel, mpoBomumoit I'HY «llenTpa wusyueHus JeaHukoB» HarmoHaabHOM
akajgeMuu Hayk Tamkukuctana Ha temy: «Pa3pabotka Karanora (aTiaca) JieTHUKOB
PecniyOmuku TamkukucTaH Ha OCHOBE WHHOBAIMOHHBIX T'€OMH(POPMAIMOHHBIX
TexHosorui» Ha nepuoxa 2022-2026rr. (HUP): I'P Ne0123TJ1528.

OBIIIASA XAPAKTEPUCTUKA PABOTbI

Heab ucciaenoBaHMi - W3YyYCHUWE W OLECHKA BIMSHHUS KIMMATHYECKHUX
M3MEHEHU Ha OaJlaHC MACChl U IMHAMUKY JICTHUKOB B BHICOKOTOPHOM MECTHOCTHU
OacceitHa o3epa XoBapkyib Ha Boctounom [lamupe.

3agaum uccjenoBaHus. /{5 TOro, YTOOBI MOTYUYUTH KeETaeMble PE3yIbTaThl
HEO0OXOMMO PEIIUTh CIACAYIONINE 3aa9n:

1. TIlpoBectn ananmu3 oneneHeHus OacceiiHa o3epa XOBapKyjldb C

MIPUMEHEHUEM HOBBIX TeXHOJIOTHiI 3a 2018 T.

2. Hcnonb3ys COBpEMEHHbIE TEXHOJOTHUHU, MPOBECTH OLICHKY JAMHAMUKU
oneneHenus ¢ 1977 mo 2018 rr. 6acceitHa o3epa X0BapKyJIb.

3. YcoBeplIeHCTBOBATh METOMbI U TEXHOJIOTMU PacdyE€ToB OajlaHCca MacChl
JIeHUKOB OacceifHa o3epa X0BapKyJb.

4. CmoaenupoBath 6aiaHCc Macchl JETHUKOB Oacceiina o3epa X0BapKyJib.

O0beKT uccjieoBaHusA — oJie/iecHeHrue 6acceiina o3epa X0oBapKyJib.
IIpeaMer ucciaen0BaHMs - COBEPIIEHCTBOBAHUE METOAOB M TEXHOJIOTHIA
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U3MepeHus 0anaHca Macchl JIETHUKOB, MOACIMPOBAHUS U MPUMEHEHHBIX METOI0B
JMCTAHIIMOHHOTO 30HMPOBAHUS JIETHUKOB OacceliHa o3epa XoBapKyb.

[IpsiMOli  TTIALMONIOTUYECKUH METOJ ISl M3MEpeHus OajlaHca Macchl
JICIHUKOB, OCHOBAaHHBI Ha TIOJIEBBIX H3BICKAHUSAX U KaMepajbHBIX padoTax.
MopenupoBanue OajlaHca MacChl JIGAHHMKOB C TMomolbio Monenu "SMB'.
Hcnonb3oBaHue NUCTAHIIMOHHOTO 30HAMPOBAHUSA, KOTOPBIE BKIIOYAIOT 00pabOTKyY
CIyTHUKOBBIX CHHUMKOB Landsat 1-8, Sentinel 2A, IIMP Alos Palsar u SRTM,
00paboTKa JaHHBIX MMPOUCXOIUT B TaKuX nporpammax kak ArcGIS, QGIS u apyrux
reonH()OPMAIIMOHHBIX CHCTEMAX.

HayuyHasi HOBU3HA HCCJIEIOBAHNS.

1. H3ydyeHO COBpEeMEHHOE COCTOSIHHME OJIe[leHeHUsl OacceilHa o3epa
XO0BapKyJib.

2. CocraBieHbl COBpEMEHHBIE KapThl JIEIHUKOB OacceiiHa o3epa X 0BapKyJib.

3. Ilomy4deHsl mepBble JaHHBIE OanaHca Macchl JIEIHUKOB OacceilHa o3epa
XoBapkyJb (Ha npuMmepe segauka Nel39).

4. VYCOBEpIICHCTBOBAHA METOJAMKAa MOHUTOPHHIA COCTOSIHUS JIEJHUKOB
OacceiiHa o3epa X0BapKyJib.

5. CmozpenupoBaHo OajgaHC Macchl JIEAHUKOB OacceiiHa o3epa XOBapKyJib.

6. Pa3paboraHbl pexkOMEHJAlMU IO HCCIEAOBAHUIO JIEAHUKOB C
npumeHeHueM /33, MOAEeIMpoOBaHuEM U IPSIMBIMU IISITUOJIOTHYECKUMH METOIaMU
c yu€ToM OCOOEHHOCTEW KinMmartoreorpaduyecKux YCIOBUM OacceifHa o3epa
XOBapKyJib.

Teoperuyeckass ¥ HAYYHO-NIPAKTHYECKAS] 3HAYUMOCTb HCCJIEOBAHMA.
Pe3ynbTaThl 1aHHOM AMCCEPTALMOHHON pabOThl MOTYT OBITh UCIIOJIB30BAHBI MPH:

- MOHHUTOPUHIE OJIEICHEHUS WM OLICHKE BIIMSHUS KJIMMaTa Ha JEAHUKH C
IPUMEHEHUEM METOJIOB JUCTAHIMOHHOTO 30HIUPOBAHUS;

- pacuére OamaHca Macchl JIEAHUKOB B COBPEMEHHBIX KIMMATUYECKUX
ycaoBusax Bocrounoro ITamupa;

- MOJIEJIMpOBaHKHE OajaHCa MAcChl JIEAHUKOB B KJIMMATUYECKUX YCIIOBUSX
Bcero Bocrounoro [Tamupa.

- U3yYEeHHE TUIALMOJIOTUYECKOTO peXuMa JIEAHUKOB OacCeHOB pek
TamKuKUCTaHa C MPUMEHEHUEM COBPEMEHHBIX cpeacTB J[33;

- METOJIMYECKUE U TEXHOJOTHYECKHE OCHOBBI ONpesesieHus] OajaHca MacChl
JIETHUKOB ¥ MOJIEJIMPOBAHMS,

Ilos10:keHMs1, BBIHOCMMBIE HA 3AIIIUTY:

1. Pe3ynbTaThl M3MEpeHHs] TassHUS JEAHUKOB C UCIOIb30BaHueM [133,
OacceiiHa o3epa X0BapKyJib.

2. Pe3ynbTaThl BCECTOPOHHETO aHAIM3a COCTOSHUSI COBPEMEHHBIX JIETHUKOB
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U u3MepeHue Oamanca maccel jgeanuka Nel39 B Gacceline o3epa XOBapKyJib Ha
Bocrounom [Tamupe.

3. PesynbTaThl MosienupoBanus OanaHca Macchl JegHuka Nel39 B Gacceitne
o3epa XO0BapKyJlb.

CreneHb JOCTOBEPHOCTH MCCJIEIOBAHUI OCHOBBIBACTCS Ha CIICIYIOIIMX
KJIFOUEBBIX ACMEKTAaX: HCHOJIb30BAHUE METOJIOB [UJIsl HCCIEIOBAaHHM, KOTOpHIE
CYIIIECTBYIOT ¥ TIPOBEPEHBI BpEMEHEM, a TaKkke UX 3P(HEKTUBHOCTH MOATBEPKICHA
OTEUYECTBEHHBIMU U 3apyOCKHBIMU YUEHBIMU B MPOLECCE MOTYUYCHHUS PE3yJIbTaTOB
3a MHoroJieTHuil nepuoj. [loaTBepkeHne AOCTOBEPHOCTh PE3yJIbTATOB PadOTHI
oOecrieunBaeTCs  KOMIUIEKCHBIM  TIOJXOJIOM,  BKJIIOYAIONIUM  TPUMCHCHHE
MIPOBEPEHHBIX METOAOB, NMPOBEACHUE IMOJEBBIX UM KaMEpalbHbIX HCCIEIOBAHUM,
UCIIOJIb30BAaHUE COBPEMEHHBIX TexHojorul J[33, cTaTUCTHYECKUW aHalu3,
CpaBHEHUE C JAHHBIMU JPYTUX HCCIEIOBaTENe U OJOOPEHHBIMH HAYYHBIM
COOOILIECTBOM.

CooTBeTcTBHE QM CCEPTANUM NACTIOPTY HAYYHOM CIIEI[HAJIbHOCTH.

Conepxanue JOaHHOM palOOThl OTpa)KaeT CIEAYIOIIME ITyHKTHl MAacropTa
cienmanbHoctT  2.1. T'eonmorusi, reome3usi, TUAPOJOTHUSA, CTPOUTEIBLCTBO,
apxutektypa (2.1.37. ['maponorus cyiiu, BOAHBIE PECYPCHI, THAPOXUMHUS):

3. [IIpobGreMbl peruoHaJIbHOW THAPOJIOTHUM MOA0OMS U pa3Iuyus
BOJOCOOPHBIX TEPPUTOPHUIA 110 yCIOBUSIM (HOPMHUPOBAHUS PEYHOTO CTOKA, T€HE3HUCa
COCTABJISIFOIINX CTOKA, (PU3MUECKOW W CXOJACTHUYECKOM MPUPOILI KOJieOaHUM
BOJTHOCTH PEK, MPOCTPAHCTBEHHO-BPEMEHHOM H3MEHUYMBOCTH PETHOHAIBHBIX U
MECTHBIX BOJHBIX PECYPCOB.

4. OcobenHoctu TUAPOJIOTHYECKUX, TUAPOXUMHAYECKUX 151
THUAPOOUOTIOTHYECKUX TPOIIECCOB B 03€paxX M BOJOXPAHMIUIIAX, JUHAMHUYECKUE
ABJICHUSI B 03€pax, BOJOXPAHWIMINAX M TIPyJdax, Te€He3uc U TpaHchopmarus
COCTOSIHUS BOJHBIX Macc, MPOOJEMbl JUMHOJOTHYECKOTO MOJICTUPOBAHUH
BHYTPUBOJIOEMHBIX  SBJICHUW, TUIPOIKOJIOTUUECKON ONTUMH3ALMM PEKUMA
BOJIOEMOB CYIIH.

12. Pazpabotka METOJIOB MaTEMaTHUECKOT'O MOJICTTUPOBAHUS
TUAPOJOTUUECKUX U THAPOXUMUYECKUX MPOIIECCOB.

JIMYHBIA BKJIAJI COUCKATEJISI YYEHOU CTeleHM B HCcC/eloBaHue. /[aHHas
paboTa SIBISIETCS PE3yJbTaTOM MPOBEAEHHBIX HCCleqoBaHui aBTopa B «lleHTpe
M3y4eHUs JeIHUKOB HalnmonanbHOM akageMun HayK TaJpKUKMCTaHa» U COCTOUT B
BBIOOpE HAIPaABIICHUS UCCIICIOBAHUS U PEIICHUS TIOCTABIICHHBIX 3314, TIPOBEICHUS
MOJIEBBIX M3BICKaHMM, 00pabOTKe M aHaiM3e TMOJYyYEHHBIX JIaHHBIX, pa3paboTke
pEeKOMEHaIMi, a TAK)Ke BHEJIPEHUS UX B HAYUHBIE U UCCIIEI0OBATEIbCKUE PAOOTHI.



BriBozbl MO pe3ynbTaTaM MPOBEICHHBIX HAYYHBIX, - U HAYYHO-TIOJEBBIX U
AKCIIETULIMOHHBIX UCCJIEI0BAHUIM ObLIH OCYILIECTBJICHBI Hay4YHBIMU
PYKOBOJIUTEIISIMHU.

Anpofanusa W peanu3alus Pe3yJbTATOB JAUCCepTANMHU. Pe3ynbraTh
paboThl ObUIH JIOJIOKEHBI U OOCYKJIEHBI Ha PECIyOIMKAaHCKUX U MEXTYHAPOIHbBIX
Hay4HbIX KOH(pepeHIusX: «JIeTHsd 1mKoia mo akaJieMHU4eCKoMy MUChbMY B pamMKax
Konkypca cCTyleHUYECKMX HCCIEAOBAHMM MO YCTOWYHMBOMY  YHPABICHUIO
npupoaHeiMH pecypcamu B LlentpanbHoit Asum u Adranucranay (T. AIMartsl,
2019), MexnyHapoaHas HaydHO-IpakTHueckas KoH(pepeHuuss «CoOBpeMEHHOE
COCTOSIHME JIeIHUKOB, OJIEIeHEHHE U Kpuocdepa B mpolecce IIOOATbHOTO
noTeruieHus», (r. dymanobe, 2021), «IlepBas kondepennus no npoekty [Tamupy (T.
Opulypr, setinapus, 2022), «Jlenuuku PecnyOnuku TamkuKUCTaH: COCTOSHUE,
MOJIOKEHUE W TEepCreKTUuBbl u3ydenus» (T. Hymanbe, 2022), MexayHapoaHas
HaydyHass KoH(epeHuss «Bompochkl uW3yueHUs, COXpaHEHUS JIETHUKOB W
palMOHAIIBHOE HCIOJIb30BaHUE BOAHBIX pecypcoB LleHtpansHoil Azum™ (T.
Hyman6e, 2022), MexayHaponHas KoH(pepeHIHs «bBakMHCKUNA MONOJAEKHBIN
kiuMmaTtudeckuit quanor I» (r. baky, 2024).

Iyonmukanmun 1o Teme auccepramuu. OCHOBHBIE  pE3yJIbTATHI
UCCJIEIOBAHUM 0 TeME JMCCEpPTAllMU W3JI0KEHBl B 16 HAYYHBIX CTaThsX, B TOM
quciie 5 HAy4YHBIX CTaTeil OmyOJMKOBaHBI B BEIYIIMX PEIEH3UPYEMBIX HAYUYHBIX
xypaanax BAK npu I[pesunente Pecriyonuku TamkukucTas.

Crpykrypa M 00bEM AuCCepTAUOHHOW PpadoThl. [[uccepraunoHHas
paborta coctout u3 148 cTp. KOMIBIOTEpHOTO TeKcTa, M3 HUX 120 cTp. OCHOBHOTO
TEKCTa, U COCTOUT W3 BBEICHUS, 4 TJIaB, 3aKJIIOUCHUS W MpuUiiokeHuid. B pabote
conepxutcs 48 pucynkoB u 15 tabnui. Crnucok MCHOJB30BAaHHOM JIUTEPATYPHI
coctouT u3 182 naumenoBanuii, B Tom uncie 108 Ha HHOCTpaHHBIX S3bIKAX.

OCHOBHOE COAEPXAHHUE JUCCEPTALINU

Bo BBeneHum nuccepTallMOHHOW pabOThl 0OOCHOBAHA AKTYyalbHOCTh TEMBI
UCCJIEIOBAHUS, aHAJIM3UPOBAHA CTEMEHUW HM3YYEHHOCTH TEMbl HCCIEIOBAHUS CO
CTOPOHBI 3apYOEIKHBIX U HAIMOHAJIBHBIX YUEHBIX, a TaKkKe CPOPMYJIUPOBAHBI LIETTU
U 3a7a4u uccaenoBanus. OnpeneneHbl 00beKT, IPEeaIMET U METObI UCCIIeOBAHUS.
[ToxazaHbl HayyHble HOBM3HBI JUCCEPTALIMOHHOW pabOThI, TeopeTHYecKas WU
MpPaKTUYECKasi 3HAYMMOCTh, JTOCTOBEPHOCTh IMOJTYYEHHBIX pPE3YyJbTATOB, a TaKkKe
OCHOBHBIE MOJIOKEHUSI, BRIHOCUMbIE Ha 3amuTy. OnpeieneH TUYHbIA BKIJIaJl aBTOpa,
MIPUBEJICHBI arpoOaIus padoT 1Mo TeMe UCCIeA0BaHuUs, a TaKkKe 00bEM U CTPYKTYypa
JUCCEPTALIMH.



IlepBasi raBa jauccepTalMd TIOCBSIIEHA BOMPOCAMU AKTyalbHOCTU
MPOBEICHHBIX HAyYHBIX, (YHIAMEHTAIBHBIX W TPHUKIAJHBIX KPUOCPEPHBIX
UCCIIEIOBaHU, OCOOCHHO Ha TeppuTOpuM Ta/PKUKUCTaHA. AHATU3UPOBAHBI
pa3iMyHble METOAbl H3yYeHHs] Kpuochephbl, KOTOpbIE HAlOT BO3MOXHOCTb
NOHUMAHUSl PaA3JIMYHBIX KIMMATHYECKUX TMPOIECCOB [JIi CBOEBPEMEHHOI'O
MPOTHO3UPOBaHUS OyAyIIEro CoOCTOsHUS oJsieneHeHus. «Pe3ynpraThl 0030pa
JUTEpaTypsl TOKA3BIBAIOT, YTO Ha JIEMHUKax Bocrouynoro Ilamupa 3a mocnennue 50
JeT He MPOBOIMINCH (DyHIAMEHTaJIbHbIE UCCIECIOBAHMS, B TOM YHCIE U3MEPEHHE
OanaHca Macchl JISTHUKOBY [1].

«CormnacHo moclieAHUM JaHHBIM B OacceifHe o3epa XOBapKyJb HMEETCS
6onee 400 nenHKMKOB, IIOMANL KOTOPEIX O0omee 0,1 km? ¢ 00Mmel mIomansw 6oee
560 kM?, HauMHAs C MaJbIX KAPOBBIX M 3aKAHYMBAsA OOJBIIMMH JCHIAPUTHBHIMU
JIeTHUKAMU, HallpuMep, Kak JeTHUK OKTsIOpbckuii» [1].

Bo BTOpoii riaBe juccepTalMyd  MPEACTABIEHBl  TIISIUOJOTHYECKHUE
WCCIICIOBAHMSI C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHI U TEXHUYECKHUX CPEIICTB
MOHHUTOPUHTA.

«['maumonornueckre  MCCIENOBaHHWS C  TNPUMEHEHHEM  COBPEMEHHBIX
TEXHOJOTMM U TEXHUYECKHUX CPEIICTB MOHUTOpPHUHIA OJieZlcHEHHe OacceliHa 03epo
XoBapkyiub» [2, 3]. «PacmudpoBka JeTHUKOB BEIOPAHHOTO 00BEKTa MPOBOANUIACH
nyTéM aHaliM3a CIyTHUKOBBIX CHUMKOB (landsat 2-5-7-8). Ilockoiibky B KOHIIE
aBrycTa M Hayaje CEHTIOpsS JICTHUKH OCBOOOXKIAIOTCS OT CE30HHOTO CHeEra,
UAEHTU(UKALMS U ONIpE/IeSIeHHE KOHTYPOB JIEAHUKOB OacceiiHa MpOU3BOIMINCH Ha
OCHOBE CITYTHUKOBBIX CHUMKOB 3TOT'0 BpeMEHHOTO Tieproa (tabmnwuma 1)» [4, 5].

Ta6auua 1. - CnyTHUKOBBIE CHUMKH, UCIIOJIb30BaHbIE B padoTe (COCTABIECHO
CaMUM aBTOPOM)

Ne | Tun cnyTHUKA Harta cbémku Komounanus
KaHAJI0B

Landsat 02 MSS 1977.09.28 SWIR-NIR-RED
Landsat 05 MSS/TM 1994.09.01 SWIR-NIR-RED
Landsat 05 MSS/TM 1998.09.12 SWIR-NIR-RED
Landsat 07 ETM+ 2008.07.29 SWIR-NIR-RED
Landsat 08 OLI/TIRS 2018.09.03 SWIR-NIR-RED
Sentinel-2 2015-2018 SWIR-NIR-RED
SRTM 2000

ALOS PALSAR 2006-2011

Jlyst 00111ero MOHUMAaHUS COCTOSIHUSI OJIe/IcHEHUsT OacceliHa o3epa XO0BapKYyIIb
ObLIa Tpou3BeieHa olMpPOBKA BCEX JICTHUKOB.



«lnsa u3Mepenuss OGajlaHca MacChl JIEJHUKA TPUBEICHBI PE3YyJbTAThI
MOJICBBIX MCCIICIOBAHUNM W KamepalbHOW 00paboTku pacu€ra OamaHca Macchl
JeaHUKOB. VccnenoBanne BHIOTHSIIOCH B COOTBETCTBUH C IIIMPOKO UCIIOJIB3yEeMON
METOMKOM, IPOBEPEHHOM roJJaMH OTBITOB MUPOBOM MIPAaKTUKKUY [6, 7].

«C ucnosib30BaHUEM CIyTHUKOBOro cHuUMKa Sentinel-2A 3a 2019 roxg u
nporpammbl ArcGIS Obl1a mocTpoeHa cxema JieIHUKa, ONpEJIesIeHa ero IJI0IaIb,
100aBJIEHbI U30JMHUM, a TakXKe co3laHa TpExmepHas mojnenb jeanuka Nel39 ¢
IEJIBIO JTYYIIETO BH3YaIbHOTO BOCIPHUSATHSI 00bEKTa U ero oporpadum» [8].

«IIpouecc wuccrnenoBanuii BKJIKOYAI JIBA JTama: MPOBEACHUE TOJIEBBIX
U3bICKaHWK (pUCyHOK 1) W KamepaibHYIO paboTy 1o mojcué€Ty OajlaHca Macchl

JICAHHUKA. IloneBnbie HCCIICAOBAHNA BKIIOYAJIN BBIIIOJIHCHUC CJICAYIOIIUX pa60T» [8]
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Pucynok 1. - OcHOBHBIE METO/IbI TIOJIEBBIX paboT: A) Peiika B 30He aOsIny;
b) lllypd B 30He akkymyssinuu; B) 30HbI a0sIIUU M aKKYMYJISIIUH JIETHUKA

B 2018 romy Ha 3apaHee omnpeen€HHbIX TOUYKaX, UACHTHPUIUPOBAHHBIX
yaanéHHo, ObUIO pa3MenieHo 7 peek Ha riyOouHy 4 m 6 METpOB JJIsi U3MEPEHUs
aOysiiuu. Peiiku 111 OIIEHKM TOTEPU MacChl B 30HE aOJSAIMU JIETHUKA ObUIH
YCTaHOBJICHBI C UCTIOJIb30BaHUEM TTapoOypa Ha naty 05.08.2018 rona. B 2019 roay
5 aBrycra ObUIM TIOJTyYEHBI IAHHBIE C PEEK, U 3aTeM ObUIH MEePEyCTAHOBIICHBI HOBBIE
peiiku. PesynpTaThl paboT B 30HE aKKyMYJSAIMH JAIA BO3MOXHOCTH TOJIYYUTH
WH(pOpMAIINIO O TIIIOTHOCTU U BBICOTE CHEKHOTO HAKOTIJICHUS.

HUcnonb3oBaHue MeTOAA KOHTYPHBIX JIMHMH Ui pac4yéra roaoBOro
O0ajiaHca macchl JieqHnKa. [[71s ananm3a 6aianca MacChl IPUMEHSUTUCH J]Ba METOIA!
npowIbHBIA MeTOm W MeToa wu3oiuHuh. [IpoduibHBIE METOHM OCHOBaH Ha
W3MEHEHUH JIOKAJbHBIX 3HAYeHWM OajaHca MacChl B 3aBUCUMOCTH OT BBICOTHI.
Meton wu3onuHUN OanaHca MAacChl 3aKIIOYAeTCsl B WHTETPUPOBAHUU IO BCEH
wiomaan jJeaauka. Mcmoms3ys npoduabHBI METOM, Mbl aHATM3UPOBAIA OaslaHC
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Macchl 1 Kaxaoro 100-MeTpoBOro nHTEpBasa BbICOT, KaXKIbIA U3 KOTOPBIX UMEI
CBOIO MIomaab. st obnacTu abyALuK ONpEAEIIsUIN MJI0MAlb MEKIY U30JIMHHUSIMU
KAaK JIMHEHMHYIO PErpecCcHi0, COOTBETCTBYIOIIYIO BCEM EXETOAHBIM H3MEPEHUSIM

(puc.2).
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PucyHnok 2. - VIamepenus 6asianca maccol sieauka. [Ipodunsaeiil meto (a),
METO/I M30JIMHMI (0)

Jluaus paBHOTO Oamanca MaccChl JISTHUKA TIPOBEICHA MEXKIY TOYKAMH,
paBHbiMH 1,5 M B.3. mis obnactu Al ¢ miomaaso 0,06 KM? OBLIO MIPHUCBOEHO
sHauenue -1,75 M B.3., a 1ug obnactu A2 ¢ momanso 0,53 kM? ObIIO IIPUCBOEHO
3HadyeHue -1,25 (pasnuna 0,5 M B.3.). O6macte A2 uMeeT OONBIIYIO IUIOIIAAh Ha
JAHHOM JISTHUKE, 3TO CBS3aHO C TE€M, UTO JaHHas IUIOIIAJb PACIOJIOKEHa Ha
MOJIOTOM MECTHOCTH U HE UMEET OOJIBIIION Pa3HMIIBI BBICOTHI.

MoaeaupoBanue pacuer 0ajiaHca Macchl JIeIHUKOB. JJ1s1 MOaeIMpoOBaHus
OajaHca Macchl OBLIM HCIOJIL30BAaHLI TaKHE JaHHBIE KaK TasHHUE JIEAHUKA B 30HE
a0JsIuu, KOTOphIe OBUIM TIOJy4eHbl MNYTEM YCTAaHOBKM B 30HE aOJAIMU
a0JIAIIMOHHBIX PeeK, U HAKOIUICHNUE CHETa B 30HE aKKyMYJISIIUH ITyTEM IMPOBEIACHUS
u3MepeHuii B 1rypde, BBHIKONIAHHOM B 30HE AaKKyMmyJsinuu. Takxke s
MOJICITUPOBAHUS MBI HCII0JIB30BaJI MeTeoaHHbIe. [lapaMeTphl Moienn 3a1af0TCS B
daiine set params. R B manke moaemu. Msi oTkpbiBaeMm 31oT ¢ain B RStudio u
yCTaHaBJIMBaEeM IapaMeTphl, Kak IMoka3zaHo B Tabmuie 2. Ectb MHOrO Apyrumx
napamMeTpoB, KOTOPBIE MOKHO YCTAaHOBUTH, HO B 3TOM TIEPBOM MOJICITUPOBAHUH MBI
yCTaHaBJIMBAaEM TOJBKO CaMbIe BaKHbIC M3 HUX. [IpyM M3MEHEHHMH TapaMeTpOB
BaKHO COXPAHHTH TOT K€ popMar.
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Tab6auuna 2. - [TapameTpsl MOJeNH, KOTOPBIE MBI H3MEHSIEM

Parameter name Value Explanation (ITosicHenue)
(MUms mapamerpa) (3HaueHue)
name_glacier "zulmart" Mms TeIHMKa, 3TO TO K€, YTO M IMamka B input \

filename weather

"weather_zulmar
t.dat"

Mst MeTeodaiina, KoTopoe Mbl yCTaHOBUIIH

file weather nskip 4 KosnyecTBO CTPOK, KOTOPBIE HYXKHO MPOIYCTHTH B
MeTeo-(aiiie, ecTh 4 CTPOKH, KOTOPBIC HE SBISIOTCS
grids_crs 32643 EPSG koj cuctembl KoopauHar, 32643 - 3ona UTM

ADNI

filename massbalance
annual

"mb_zulmart.dat

Mms daiina ¢ TOZOBBIMU U3MEPEHUSIME OaJlaHCa MacChl,
KOTOPBIN MBI YCTAaHOBHIIN

filename masshalance
winter

Nwms ¢aiina ¢ 3MMHUMH U3MEpEHUsIMU OanaHca MacChl.
Y Hac 3TOro HET, MOATOMY MBI OCTaBJISIEM €T0 IMTYCTHIM

(")

weather aws elevation|4000 Bricota MeTeoganubIX. B (daiine 3yiamapt ykazaHa
BbicOTa 4000 M

first _ year 2019 [lepBhIii TOJ, KOTOPBIF MBI XOTHUM CMOJIenupoBath: 2019

last_year 2019 [Tocnenuuii ros1, KOTOPBIA MBI XOTUM CMOJAEIHPOBATb,

MbI XOTHUM CACIaTh TOJIBKO OJUH oA, TaK 4TO 3TO CHOBA

B Tpertbeii riaBbl quccepTaluu MpeACTABICHBI UCIEI0OBAHMS U PE3YJIbTATHI

KamepaibHOM 00pabOTKU pacuéra JUHAMUKHU JICTHUKOB.

FJIHI.[I/IOJIOFI/I‘ICCKI/IC HCCJIea0BaHUA H OLCHKA JHHAMHUKH O0JC€ACHCHUA

Oacceiina pexu CapbiryHn. bacceitn pexku CapoiryH (puc.3) sBIS€TCS MPaBbIM
MPUTOKOM PEKH AKJDKHIITA, KOTOpasi B CBOIO OYEPE/lb BMAAET B 03€p0 XOBAPKYJIb.
[IpoBenénnas omudpoBka JeTHUKOB OacceiiHa peku CapbllyH M OIICHKa HX
rIomaan oxsateiBaet nepuod ¢ 1977 no 2018 rox. AHan3 CIlyTHUKOBBIX CHUMKOB

3a I9TOT MNCPpHOJ IIOKa3aJdl YMCHBIICHHC IUIOIIaAXW IIOYTHM BCCX JICAHUKOB, 3a

UckirroueHreM neaauka Nel35.
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Pucynok 3. — Kapra Gacceiina pexu CapbITyH, IPUTOK 03€pa XO0BaPKYJIb
(cocTaBJICHO aBTOPOM)
Bonee moapoOHbIe 1aHHBIE 00 U3MEHEHUH TUIONIAAH JICTHUKOB MPUBEACHBI B
Tadimie 3.
Taomuma 3. - IDiomaan JIeJHUKOB IO  JAHHBIM  JUCTAHIIHOHHOTO
3oHAUpoBaHus ¢ 1977 mo 2018 rr.

Peka Capbiryn npurtok p. Akmxuniara. bacceiin 03. Xopapkyas (Kapakyisb)

Ne Tum Dkcro | ITnomans JeAHUKOB KM

JIeTHUKA summst | 1977r. | 1994r. | 1998r. | 2008r. | 2018r.

132 JlonmHHBIH C3 0.59 0.55 0.54 0.54 0.53

133 JIOMMHHBIN CB 0.41 0.41 0.41 0.33 0.33

134 JlosMHHbIH, JacTh | o 1.49 1.46 1.46 1.43 1.36
CJIOYKHO JIOJMHHBIN

135 Cruonosbif, — ¥acTh |y g9 018|018 |0.18 | 0.8
CJIOYKHO JOJMHHBIN

136 Jommpiil, — HacTh |« 1909 |gg4 094 |089 | 0.89
CJIOYKHO JIOJMHHBIN

137 JTOMMHHBIN B 0.16 0.16 0.17 0.15 0.14

138 KapoBo nonuHHbII CB 0.24 0.22 0.26 0.21 0.21

139 JlonmHHBIH C 3.85 3.76 3.75 3.7 3.66

140 JlonmHHEIH 3 0.14 0.14 0.14 0.13 0.12

141 Bucsunii 3 0.25 0.25 0.25 0.25 0.24

142 JIOMMHHBIN B 0.97 0.97 0.98 0.94 0.92
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IIponosxenne Tadaunbl 3

143 CKJIOHOBBIH B 1 1 0.99 0.93 0.89
144 CKJIOHOBBIN C 0.54 0.52 0.52 0.47 0.46
145 JIONMMHHBIN CB 0.81 0.81 0.81 0.79 0.79
146 JIONMMHHBIN B 1.32 1.28 1.27 1.23 1.23
147 CKJIOHOBBIH CB 0.84 0.81 0.82 0.74 0.7
148 ACHMMETPHIHO B 071 |068 |069 062 |058
JOJINHHBIN

149 JlonuHHBIN B 0.14 0.13 0.13 0.11 0.11
Bcero 14.65 14.27 14.31 13.64 13.34

WccnenoBanust BBISIBUWIM COKpallleHWE OOIIed IUIomaad JIETHUKOB B
n3ydaeMoM Oacceitne Ha 9% (1,3 xkm?) ¢ 1977 mo 2018 rox. Ilpu 3ToM B mepBoe
JecATUIICTHE YMEHbIIeHHe cocTaBuiio 0,38 kM2, BO BTOpoe — HE3HAUUTEIBHOE, 4 B
tpetbe — 0,67 km?. B 4yeTBEPTOE NIECATUIIETUE TUIOLIAL OJICJICHeHHsT OacceitHa
cokparmnack Ha 0,3 kM2,

Ha pucynke 4 noka3aHbl IPOHYMEPOBaHHBIE TPAHUIIBI JIETHUKA 10 TOJ1aM Ha
OCHOBE CITYTHHUKOBBIX CHUMKOB. Jlunus 1 — rpanuna 2018 roga, muaus 2 — 2008
roaa. Bugno, uto ¢ 2008 no 2018 rox neguuk orcrynmi Ha 80 m. C 1998 no 2008
roj (muHuu 3, 2) oTcTymuieHue coctaBuiio 40 M, ¢ 1994 o 1998 rox (iunnm 4, 3) —
30 M, ¢ 1977 o 1994 rox (munuu 5, 4) — 50 M. B o6meit cioxuoctu ¢ 1977 mo 2018
roj JeaHuK orctynui Ha 200 MeTpoB.
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Pucynok 4. - Orctyn nennuka Nel39 (coctaBieHO aBTOPOM)
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[TepBoe m3MepeHue OanmaHca Macchl JieMHWKAa HAa BOcTOuHOM Ilamumpe B

OacceiiHe o3epa X0BapKyJib, IOKA3aJ1 HIKECIEAYOIIHNE PE3YIbTATHI.

Cpennuii 6amanc maccel B obiactu bl= -1,75M B.3., momaas JaHHOU

obnactu pasHa A1=0,06 kM2, 1o popmyine A*b=AM 6bu1 HONyYeH GagaHC MACChI
nanHoro moyis — AMI= -0,105 M B.3. Takue nedcTBUsS ObUIM TPOBEACHBI M JJIS

JIPYTUX TOJIEH:

A = 001aCTh C PaBHBIM 6ATaHCOM MACCHI (30HBI MEXKTY U30IMHHMI), KM

b = mprcBoeHHOE 3HaUeHHE OalaHCa MACChl, M B.9.

A*b=AM
AMeyuma= AM1+ AM2+ ... + AM6
AMcyanial Acyra= B M B.D.

HHOIH&I[I) KaXXJ101o0 11oJiAd KM2 bamanc maccel KaXXa10I0 I10JIA

A1 = 0,06 kM2 AM1=A1 * b 1 = 0,06%(-1,75) = -0,105

A2 = 0,53 kv AM?2=0,53*(-1,25) = -0,6625

A3 =0,17 xM? AM3= 0,17*(-0,75) = -0,1275

A4 = 1,15 xM? AM4=1,15%(-0,25) = -0,2875

A5 = 1,21 kM2 AM5=1,21*0 =0

A6=0,11 kv AM6 = 0,11*0,25 = 0,0275

A7 = 0,42 kM2 AM7=0,42%0,5 = 0,21
AM1 + AM2 + AM3 + AM4 + AMS + AM6 +
AM?7 =-0,945

basianc Mmaccel =
Acymma

AMcymMma B —0,945

= —0,26 M B. 2.

3,66

2018/2019

Mepwnog namepeHun (rogoBoON, CKOPPEKTUPOBaHHLIW): 07/16 — 07/15
b, =-0.247 m B.3.
CK3: 0.090 m B.3.

MNBEM [m B.3.]

-40 -30 -20 -1.0 -04 0.0 0.4 1.0 2.0 3.0 4.0

Pucynok 5. - Kapra mogenupoBanus

OanaHca Maccel Jieqauka Nel39
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Mopens (puc.5) oroOpaxkaer
pacrpeqieyieHue TOJOBBbIX 3HAYECHUI
Oasianca Macchl moBepxHocTH (SMB)
g nepganka Nel39 na Bocrounom
[lamupe B OacceiiHe  o3epa
Xosapkynb 3a nepuoa ¢ 07/16/2018
o 07/15/2019.

Ha ocHOBe mnpoBeneHHbIX
WCCJIEIOBAaHUM  MOXHO  CJHIEJIaTh
W (130014 HAOJI0 ICHUS 1o
MOJIeTUpOBaHuI0 JienHuka Nel39:
Pucynok 6a mokasbiBaeT CE30HHBIE
U3MEHeHus OajaHca MacChl B
TeueHue roma. OTpulaTebHBIC
3HA4YEHUS] IPUCYTCTBYIOT C UIOJIS TIO



HOSIOpb, JOCTUrass MUHUMyMa OKosio -0,6 M B.3. B OKTSOpe, 4TO COOTBETCTBYET
nepuoAy abisuu Win TasHus Jbaa. [logoxuTenpsHple 3HaUeHUsT HAOII0JAI0TCS C
nexkadps Mo MIOHb, C MAKCUMYMOM OKo0JIO -0,2 M B.3. B amnpesne-mae, yKa3biBas Ha
NEepUOJl aKKyMYyJISIIMM WIM HAKOIUJICHUs CHera. A PHUCYHOK 60 JeMOHCTpUpyeT
JETHUN 3UMHUN M TOJIOBOM OanaHCc Macchl J€AHUKA, KpUBas HAYMHAETCS C
OTPHULIATENBHBIX 3HAaUEHUH OKO0JIO -0,7 M B.3. B HIOJIE-aBT'YCTE, UTO OTPAKAET JIETHEE
TasHUE. 3aTEM OHA IMOCTENEHHO BOCCTAHABIMBAETCS 10 MOJOKUTEIbHBIX 3HAUEHUI
B JieKaOpe-sHBape Mociie OCEHHE-3UMHEN akKKyMyJsinuu. MakcumyM okoJjio -1,0 M
B.3. JOCTHraeTcs B Mae-UIOHE, IOCJe 4Yero HaOI0JaeTcs pe3KOe CHUKEHUE,
3aBepIIasi TOJI0BOM IIUKII.
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Pucynok 6. - MoaenupoBanre noBepXHOCTHOM OanaHca Macchl negHuka Nel39

YeTBepTas rjiaBa nocBsillieHA OIeHKA U aHAJIU3 U3MEHEHHUI JIeJHUKOB
Oacceiina o3epa X0BapKyJib

AHanu3 TMHAMUKU JIeTpaJaliii B 3aBUCUMOCTH OT THUIIA JICAHUKOB BBISBUII,
4yTO HauboJIee MOJBEPKEHBI JAeTPaallud aCUMMETPUYHO-I0JIMHHBIE, CKJIOHOBBIC U
KapOoBO-I0JIMHHBIC JISAHUKH (Tabnuma 4).
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Tabauna 4. - V3meHenus 1uiomaau ojeneHEeHUs OacceilHa Mo THUIY B

MPOLICHTaX
Ne | Tun JegHuKOB YMenbienue miaomaan B %

JloMHHBIN -1%
JIONMMHHEBIN, 9aCTh CI0KHO TOJTUHHBIN -10%
CKIJIOHOBBIN, YaCTh CJIOKHO JOJTUHHBIN 0%

KapoBo nonunnbIit -13%
Bucsunii -4%
CKJIOHOBBIH -14%
ACHMMETPHUYHO JTOJINHHBIN -18%

[IpoBenénnbie uccnenopanus Ha aegHuke Nel39 nmokas3pIBarOT, 4TO JEAHUKHU
Ha Boctounom Ilamupe B OacceitHe o3epa XoBapKylsib 0oyiee CTaOWIBbHBI, YEM B
npyrux 6acceitHax pek Tamxukuctana. Ckopee BCero, ’:T0 MOXKET OBITh CBSI3aHO C
TEM, YTO JIGTHUKH, PAacTIOJIOKEHHbIE Ha BbIicoTe Oosee 4500 MeTpoB HaJl ypOBHEM
MOPS U TJIe KJIUMAT CypOBO XOJIOAHBIN.
Pacuér Gasnanca maccel. JlaHHBIE, MOJYYCHHBIE HA TMOJIEBBIX W3BICKAHUSAX,
JaJd HaM BO3MOXKHOCTb pacCuuTarh OajaHC Macchl MPOQUIBHBIM METOJI0M
(pucyHOK 7).

-1.5 -1 M B.3. -0.5 0.5

Pucynok 7. — Pe3yapTaThl u3aMepeHus: 6anaHca Macchl MPOGUIbHBIM
METOJIOM (COCTABJIECHO aBTOPOM )

PesysabTaTnl MoaeaupoBanus (pucyHok 8) meanuka Nel39. Ha pucynke 8a
MOKa3aHbl Pa3IHYHBIC OIIEHKH T'OJ0BOT0 U3MEHEHHSI BHICOTHI JICTHUKA B THATIA30HE
3HA4YeHUH OanaHca Maccehl. KpacHast JTMHHUS TPEACTaBISCT M3MEPEHHOE T'OJ0BOE
U3MEHEHHE BBICOTHI, OpAaHIKEBas JIMHUS TMPEACTABIsIET COOOM OIEHKY ITOJIHOTO
THIPOJIOTHYECKOTO TOJa, & CHHSAA JUHHUS IOKa3blBaeT (PUKCHPOBAHHBIE 3UMHHE
JaThl. 3alTpUXOBaHHAas 00JacTh MOKa3bIBa€T M3MEHEHHWE ILIOMIAAd JIEAHHKA B
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3aBHCHMOCTH OT BBICOTHI. PHCYHOK 80 mpeaocTaBisieT CTaTUCTUYECKHE TAHHBIC 110
cmenieranto (0,000 M BOIHOTO SKBUBAJIEHTA) W CPETHEKBAAPATHUCCKON OITHOKE
(0,226 M BOmHOrOo OSKBHMBAJCHTA) OIICHOK OajaHca MacChl, ITOKa3aHHBIX Ha
JquarpaMMe paccessHus Touek. Pa3Opoc mpesroaraeT HEKOTOPBIH H3MEHYUBOCTD B
OIlCHKaX ©OajlaHca MacChl BOKpPYT' OOINCH TIOJOKHTEILHOH  TCHICHITUH,
COOTBETCTBYIOIICH YBEIUYCHHUIO BBICOTHI JICTHUKOB.

5500

— lopoBOW, Nepuoa n3mepeHnsa a)
FogoBon, rMAPONOrNYecKun ron

3UMHbIN, PUKCUPOBaHHbIe AaTbl

FopoBow, Nnepuoa N3MepeHus + KOHTypHas
5250 A naHnA

5000

BeicoTa [M H.y.Mm.]

4750 -

-2.0 -1.5 -1.0 0.5 0.0 0.5
BanaHc macchl [Mm B.3.]

CmeuweHue: +0.000 m B.3. g 6)
54001 CK3: 0.226 m B.3.

]

= 5200 4

BobicoTa [M H.y.m
4]
o
(=]
o

4800 -

4600

R o ; i
NopoBom 6anaHc macchkl [M B.3.]

Pucynok 8. - ['o1oBoe M3MEHEHNE BHICOTHI JICAHUKA B TUATIA30HE 3HAUYCHUN
Oaslanca Macchbl
bruta mpoBeneHa MoaenupoBanue 0anaHca Macchl JIEIHUKOB B OacceiiHe peku
CappIryH AJis onpeieJIeHUsl COCTOSHUS JIETHUKOB Ha Pa3IMYHBIX BbICOTAX.
OO6mmii oTpunarenbHbii 6ananc Maccel (bm = -0.282 M.B.3.) yKa3bIBaeT Ha
npeo0iafalonlyl0 MOTEepI0  Macchl JeAHMKaMM B 3ToM  OacceilHe 3a
paccMaTpUBaEMBbIil TIEPUOJ. DTO COIIaCyeTcs ¢ OOIIel TeHIEHIIMeH COKpaIleHHUs

OJICACHCHHA B I'OPHBIX paﬁOHaX B pE3yJIbTATC U3MCHCHUS KIIMMATa.
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Pa3z0Opoc nuanBuAyanbHbIX 3HAUeHUN Oananca maccel oT -2.0 1o +1.0 Mm.B.53.
JIEMOHCTPUPYET 3HAYUTEIBbHYIO TMPOCTPAHCTBEHHYIO H3MEHYUBOCTH IPOIECCOB
AKKyMYJSIIIAA W a0Jsiuu Ha pasHbIX JegHukax. OHa MOXeT OBITh BBI3BaHA
pa3IMyusiMA B WX pa3Mepax, BbICOTAX, OPUEHTAIMH, OKpyKarouieM penbede u
MukpokiuMare. I[IpeoOnagaHume KpacHBIX 1BETOB (OTpUIIATENBHBIN OallaHC)
TOBOPHUT O TOM, YTO OOJBIIMHCTBO JIEAHUKOB B ATOM TEPPUTOPUH TEPSIU Maccy B
TEUEHHE H3MEpEeHHOro mnepuonaa. OJHAKO HaJWYUe HEKOTOPhIX CHHHUX IIBETOB
(MOJIOKUTENBHBIN OaaHC) YKa3bIBAET HA TO, YTO JJI OT/ICIbHBIX JIEAHUKOB YCIOBUS
ObLTH 60J1ee OIArONMPUATHBIME JJIs AKKyMYJISIIAA MacCCHI.

CpennexBanpatudnas ommoka 0.107 M B.3. ABISIETCS OTHOCUTEIHLHO HU3KOH,
YTO CBUAETEIBCTBYET O XOPOIIEH TOYHOCTH MOJEIUPOBAHUS B LEJIOM IJI 3TOU
tepputropun. g Oonee 1IyOokoro aHamusza TpeOyeTcss OMOJHUTEIbHAS
uHboOpMaIUsl O METEOPOJIOTMUECKUX YCIOBUAX U OCOOCHHOCTSIX OTIEIBHBIX
JCAHUKOB, a TaKKe JIOJITOBPEMEHHBIM psii  HAOMIONEHUN JUIsl  BBISBICHUS
YCTOMYUBBIX TPEHIOB.

B uenom, pesynbTaThl HCCIENOBAHMS YKAa3bIBAIOT Ha CIIOXKHYIO KapTHUHY
M3MEHEHHUS OJICJICHEHUS ¢ MPe00IialaHueM MOTEPH MACChl B ’TOM BBICOKOTOPHOM
peruone B nepro 2018/2019 rr., uTo coryacyercs ¢ 0KHIaeMbIMHU TOCJICICTBUSIMHU

KJIMMaTHYeCKUX U3MeHeHu# (puc.9).
2018/2019

lNepuoa nsmMepeHuUn (roqoBoON, CKOpPeKTUpoBaHHbIN): 07/16 — 07/15
b, =-0.282 m B.3.
CK3: 0.107 m B.3.
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Pucynok 9 - MoaennpoBanue 6anaHca Macchl JI€IHUKOB OacceiiHa peku

CapsbIryH npuTtoka o3epa X0BapKyJib
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3AKJIIOYEHUE
OCHOBHBIE HAYYHBIE PE3YJIBTATHI IUCCEPTAIIUN

1. Ha ocCHOBE KOMIUIEKCHOTO aHalIM3a C MCIOJb30BAHUEM JIAHHBIX
nucTaHnuoHHoro 3ouAupoBanus, [ UC Texnonoruii, uppoBOro MOACIUPOBAHUS U
HA3eMHBIX TOJIEBbIX HAOJIOJCHUM MOJy4eHbl HOBBIE HAyYHbIE PE3YyJbTAThI IO
JMHAMHKE OJIEICHEHHSI B BBICOKOTOpHOM pernone Boctounoro I1amupa Ha mpumepe
Oacceiina o3epa XoBapkyib [1-A, 10-A].

2. lloaTBepkAeHO, 4YTO AUCTAHUIMOHHOE 30HAUPOBAHUE  SIBIISIETCS
ONEpPATUBHBIM M HEIOPOTUM HMCTOYHUKOM HHGOpMAIMU TPU HCCIECIOBAHUU H
aHanu3e JIEMHUKOB. JlaHHBI METOJ TMO3BOJSET ONPEAECIUTh OCHOBHBIE
XapaKTEPUCTHUKH JICTHUKOB, B TOM YHUCJIE XapakTep ux AuHamuku [9-A, 13-A].

3. VYcTaHOBJIEHO, UYTO HU3MEpeHUEe OanaHca MacChl JICTHUKOB SIBIISCTCS
HanOoJIee TOYHBIM METOOM JIJIsl ONPENICTICHUS €KETOJHOTO COCTOSIHUS JICTHUKOB,
ATO MO3BOJIAET B KOHTEKCTE KJIMMATHYECKUX U3MEHEHHUH OMpPEACTUTh €KEroIHbIC
M3MEHEHUs B Kpuocdepe, 4To M03BOJISIET MPOTHO3UPOBATh CTOK PEK C JICTHUKOBBIM
nUTaHueM HauboJjee TouHo [4-A, 7-Al.

4. llonydeHHBIE JaHHBIE BHOCIT CYIIECTBEHHBIA BKJIAJ B Pa3BUTHE
TIISIIUOJIOTUYECKUX HCCIIEIOBAHUN U MOHUMAHHE MPOLIECCOB, MPOUCXOASAIUX B
JeOHUKOBBIX cucteMax Bocrounoro Ilammupa. OHM HMMEIOT Ba)KHOE HAy4YHOE U
MPUKIIATHOE 3HAYCHHE ISl OLIEHKH BOAHBIX PECYPCOB PETHOHA, TPOTHO3UPOBAHUS
M3MEHEHHI CTOKA U CBSI3aHHBIX C HUMH PUCKOB B YCIIOBUSIX MEHSIOIIErOCs KJIMMara
[3-A, 4-A].

5. BbIsIBIEHBI OCHOBHBIE XapaKTEPUCTUKU JUHAMUKH OJICICHEHUs OacceiiHa
o3epa XOBapKyJb, KOTOpbIE MOATBEPKAAIOT OOLIYH0 TEHACHIMIO COKpAIICHHS
OJIEZICHEHUs 10 BceMy peruony [11-A, 12-A].

6. CmonenupoBaHa OajlaHca Macchl JIEAHUKOB OacceiiHa peku CapbIryH,
KOTOpasi B CBOIO OYEPE]Ib BTEKAET B 03€p0 XOBAPKYJIb, ISl ONPEIEIEHUS COCTOSHUSA
JICTHUKOB Ha Pa3MUYHbIX BeicOoTax. OOl oTpUuliaTeIbHbIN Oaianc maccel (bm = -
0. 282 ™ B.3.) yka3plBaeT Ha MOTEPI0 MacChl JIAHHUKAMU B STOM OacceifHe 3a
paccMaTpuBaeMbIi MEPHUOJ. DTO COTJIacyeTcsl ¢ oOuel TeHACHIMENH COKpaIlleHus
OJICJICHEHUS B TOPHBIX pailoHaX B Pe3yJIbTaTe KIMMATHUYECKUX U3MEHEHUH [2-A].

PEKOMEHJIAIIUM 110 TPAKTUYECKOMY UCITOJb30OBAHUIO
PE3YJBbBTATOB

1. Hcnosb3oBaHME JaHHBIX O COBPEMEHHOM COCTOSSHUM M JUHAMUKE
JIEJHUKOB Ul YTOYHEHMS IPOrHO30B W3MEHEHHsI BOIHBIX PECYpPCOB PETHOHA.
[Tony4yeHHbIE KOTMYECTBEHHBIE OLIEHKHU OanaHca U U3MEHEHHUS TUIOLaAei JTeTHUKOB
MO3BOJISIOT JIy4Ille M 00Jiee TOUHO MOJICIIMPOBATh MOCTYIICHUE TAJIBIX JIETHUKOBBIX
BOJ B PEYHBIE CHCTEMBI. DTO BAXXHO ISl TUIAHUPOBAHUS BOJAOIOJb30BaHUS B
CEIBCKOM XO3SICTBE, SJHEPTETUKE U APYTUX OTPACIIAX.

2. IlpumeHeHne JeTanbHBIX KapT OJIEIEHEHUs U Tonorpaduu JeIHUKOB IS
OLIEHKHM PHCKA, CBSA3aHHOTO C OMACHBIMH JIEAHUKOBO-TJIMLIHAAIBHBIMHA ITPOLIECCAMU

(TIpOPBIBHI JIETHUKOBBIX 03€P, JIGTHUKOBBIE 0OBAJIbI, CEJIEBBIC MTOTOKU U JIp.). ITH
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JAaHHBIE HEOOXOIUMBI JIJII COCTaBJICHUS KaJacTPOB M Pa3padOTKU Mep IO 3aIIuTe
HACEJIEHHBIX ITYHKTOB U 3aHSITOCTH.

3. PesynbTaThl mWccneqoBaHUS OJICNCHEHHS] TIOMOTAIOT CIPOTHO3HPOBATH
BO3MOXKHBIC TOCJEACTBUS KJIMMATUYECKUX W3MEHEHHMI W ONpeAesuTh HauboJiee
ySI3BUMBIC paliOHBI, KOTOPBIE TPEOYIOT IPUHATHUS aJalTaI[MOHHBIX Mep.

4. Marepuasibl JguccepTaliiii MOTyT OBITh HCIIOJb30BaHbI B KaueCTBE
WUTIOCTpalMii 1 OOHOBJIEHUHN YUeOHBIX KypcoB. Pe3ynbpTaThl quccepTalii UMEIOT
IIMPOKUN CHEKTP BO3MOYKHOIO TNIPAKTUYECKOTO TMPHUMEHEHHUS B HAy4YHOW,
00pa30BaTeIbHON U MPUPOJAOOXPAHHON NEATETLHOCTH, a TAKXKe JUIsl YIIPaBICHHUS
BOJHBIMU MEPONPUATHUAMHU U NPEIOTBPALICHNUS BOSBHUKHOBEHUSI PUCKOB B TOPHBIX
panoHax.

CIIUCOK HAYYHBIX IYBJUKAIIUIA
Crarby, ony0JIMKOBaHHbIC B HAYYHBIX ’KYPHaJ1aX, pekoMeH10BaHHbIX BAK
npu [Ipesunenre Pecny0simku Taxkukucran
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MYKAAJINMA

MyOpamusitu MaB3yH TaXKHKOT. SIke a3 Basudaxou acoOCUU HIMHUIO
aMaJIMM coxau SIXIIMHOCH Ba UKJIMMIIMHOCH OMY3UIIMN XOJIATU MUPIXXO Jdap
IAPOUTU TAFUMPEOUMN MKIUM MeOomaa. TariupéOnu UKIUMM 0a MUHTAKaXOu
oceOma3upu Tabuuro reorpadi, a3z yymia 6a mapoutu TOYUKHUCTOH TabCUPHU
MaH(p# MepacoHad. TaBo3yHU XauMU MUPAXXOM KyXid HUIIOHANXAaHIAAW XyOu
TariupEONM UKIUM acT. MyBoUKHN aKuaau OUCEP OIMMOH, 1ap COJIXOU OXHUP
Jap XaMal KUTbhaxo, MaxCycaH Jap NMUPSAXXOM Xypd KaM IIyJJaHu MaiJOHU
MUPSIXXO MYIIOXUAA Kap/ia MEIIaBa/l.

bapon omy3umm OUMHAMHUKAM NUPSIXXO YCYJIXOM 3HUEAE MaBUYAAHL;
TaxJIWJIA  AKUOHUIIUMHUM  OHXO, TaxXJIWIM MYKOHUCABUU  MABIYMOTH
METEOPOJIOTUU AAPO3MYJJIAT Ba JUrap yCyJlXou Maxcyc. AMMO HH YCYJIXO
XAHTOMM OMY3UIIM MUPSIXX0 MaxXayausT gopana; OHX0 HaMETaBOHAH/ COJI TO
COJl TAFMUPOTHU MUPSAXXOPO JAKUK MHBUKOC HAMOSHH, OalHU TariupeéOuu
MYXHUTHU 3UCT Ba TardupéOn nap mupsxxo macodae Bydyd aopad Ba Tadcupu
MabJIyMOTH TUpU@TAIIyga aKcap BaKT AYIIBOP acT.

Hap Mykouca 60 MH paBUIIXO, YEH KapJaHU TABO3YHU XaUMHU MHUPIXXO
OapTapuxou Hazappac Meauxaa.A3 UH Py, YCYyJIM YEHKYHUU TABO3YHU XauM
MMKOH MEINXad, KM X0JaT Ba JUHAMHUKAU MUPIXX0, MAXCYCAH Jap MyQJaTH
KYTOX JAKUKTAp MyaisiH Kap/ia IIaBaH/I.

XaMHUH TapuK, Ye€H KapJaHU TAaBO3YHM XauMHU INHUPSIXX0 0a MO MMKOH
MeInXaJ, KU X0JaTH KYHYHHU MMUPSIXXOPO MyalsH HAMOEM Ba JIap aCOCU WH
MabJIIyMOTXO XOJaTU OsSHAAM OHXO IICHIIryHd Kapha InaBaJi, KU WUH HMMKOH
MeauxaJ Xxuccau o0 a3 MUpsSX YOpU IIaBaHAAPO Jap CUCTEMaXxoW IapExou
MUHTAKAXOM KYXHA MyaHsH Ba IeIryn Hamoem. MH MMKOH Meauxan, Ku
Kapopxo oujJ 0a 4Yopaxou MYTOOMKIIABHA 0a TarMupeéOMu WKJIMM Ba KaM
KapJaHu 3apap a3 TaAbCUPU OH KaOyJI Kapaa IaBaH/I.

Hap acocu rydraxou 6010, Ty3apOHJIaHU TAJKUKOTXOU UJIMI yMyMaH 0a
TAbMUHM TapaKUETU COXAaXOM T'YHOTYHUM XOYaruu Xalik Aap OaHaKIIarupi,
MEUITyil Ba UAOPAKYHUH 3aXUpPaxor 00 MycouIaT MEKYHa/I.

Japayan kKopkapay WIMHH NpoGJieMad MaBpUId OMY3HII. A3 HUTOXU
TaxKUKOTH NUpsaxxo, [Tomupu [lapkin 6apon MyTaxacCUCOH Ba OJIMMOHE, KU
TaFupEOUN MKJIMM Ba TAbCUPU OHPO Oa CUCTEMaxXoH Japéil MeOMy3aH], 4you
xomi act. OIMMOHM MIypaBA TAaXKUKOTH HKTUIIOPUU THUPSIXXOPO Aap HH
MHMHTAaKa aHYOM JOJaHI, aMMO MH TaxXKHUKOT CaBOJIXOU Oemrappo HucOAT Oa
qaBoOXx0 0a MuéH oBapaaHa. OJIMMOHM MyOoCUp Oapou OMY3UIIN MUPAXXO JAap
[Tomupn Ilapkn a3 30HAKYHUU AypaacT ucTudoaa KapaaaHa, 0€¢ TAaXKUKOTH
caxpouu 3aMUHHA, KU 0a JAKUKUU MabIIyMOT TabCUP MEPaCOHA/I.
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TaxxkukoTu rasTcuosiori, ku 6a nupsxxou ITomupu Fapoin Ba Illapkia
Oaxmmpaa IryjgaaHa, a3 4yoHUOu ojiuMoH, 60a MoHaHau Kortmskop B.M. [1],
Porotaesa O.B. [1], KonoBanos B.I'. [5] Ba nurapoH omMyxTta HIyJIaHI.

AHA03arupuxou TJISIIMOJIOTUM JUHAMUKAU TABO3YHU Maccal MUPSIXXO
nap IMomupu Ilapki xabmaH ry3apoHuja Haiyaa OydgaHa, KU xaaadu WH
pucojia XxaMuH act. MH pucojia MabIyMOTH 4YOpi JOap Oopau IiyMopau
MUPSIXXO0, TAFUMPOTH MACOXATH OHXO, TAaBO3YHM Maccaum IHUPSXXO Ba
MO/JIETICO3UU TABO3YHU Maccapo Jap 6ap Merupamu.

PoOuTaun TaxKMKOT 00 0apHOMaxo (JIOMXaX0), MaB3ybX0M WIMU. MaB3yu
pucosia Jap acocu Xywdarxou crparerun Yymxypuu TOUYMKUCTOH, a3 yymiia
“bapHomMan gaBnatuu omy3uil Ba xud3u nupsxxou Yymxypun ToYuKucToH
6apou conxou 2010-2030”, “Crparerusu muinu oou Yymxypuu TOUYUKUCTOH
O6apou naBpau 1o coiu 2040», MHUYHUH Jap TAaTOUKU KOPXOU TAXKMKOTH
niMun Myaccucau naBiatuu wiiMuu « Mapkasu omy3uiy nupsaxxo»-u AMUT
nap maB3yu: «Taxusu pexpuctu (atimacu) nupsxxon Yymxypun TOUMKUCTOH
Jap acoCu TEXHOJIOTHSIXOM HHHOBATCUOHUU T€OUH(POPMATCUOHI» Oapou
conxou 2022-2026 taxus mygaact (PK): Pb Ne0123TJ1528.

TABCUO®U YMYMUUN TAXKUKOT
Makcaau TaXKMKOT - OMY3HIII Ba ap3€¢0UM TabCUPU TAFHUPEOUU UKJIUM Oa
TaBO3YHU XayM Ba JUHAMHUKAW MUPAXXO Jap MUHTAKAW OaJaHIKYXU XaB3au
kynmu XoBapkynu (Kapoxyn) [Tomupu lapkit meboran.
Ba3sudaxou taxkKukor. bapou 0a gact oBapJaHM HATUYAXOU IUIXOX,
XaJUIi Ba3ugaxom 3epuH 3apyp acr:
1. T'yzapoHnagaHu Taxjiwiad sxOaHAW gap XaB3au Kyiau XoBapkya 00
rnctrdo/1a a3 TEXHOJIOTHSAX0U HaB Obapou conu 2018.
2. bo ucrudona a3z TeXHOJIOTHUSIXOU MYOCUP MyalssH HAMyJaHU JUHAMUKAU
MUPAXXOU XaB3au KyJIM XoBapKy a3 conu 1977 to conu 2018.
3. TakMu n01aHU YCYyJIXO Ba TEXHOJIOTUSM MYyalssH HAMyJaHU TaBO3yHU
Xa4yMHU MUAPAXXO JAP XaB3au Kyiau XOBaAPKYIIL.
4. AMcUTaco3uu TaBO3yHU XaUMM MUPSXXO Jap XaB3au Kyjau XOBapKyIl.
O0beKkTH TAXKUKOT — IMTUPSAXXOU XaB3au Kyjau XOoBapKyJ MedoIam.
MaB3yu TAXKHKOT - TAKMWIM YCYJIXO Ba TEXHOJOTUSU MYAWUSTHCO3UU
TAaBO3YHM XayMM IMHUPSIXX0, aMCUJIACO3M Ba YCYJIXOU TAaTOUKU TaIKUKOTH
30HAMPOHKMH (POCUIABUU MUPSAXXO Jap XaB3au Kyiau XoBapKyil.

Hap TaakukoT ycynxou 3epuH uctudoma Oypaa myaanm: HMcerudoman
30HAKYHUU (oCUIaBd, KM KOpKapau TacBUpXou MoxBopauu Landsat 1-8,
Sentinel 2A, DEM Alos Palsar Ba SRTM-po map 6ap merupan, Kopkapau
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MabIymMoT aap 6apaomaxou ArcGIS, QGIS Ba qurap cucreMaxou UTTUIIOOTUH
reorpadgi cypaT Merupaja. YCyiIH TISTCHOJOTUM YEHKYHUU TaBO3YHU XayMU
MUPSXXO Jap aCOCU TAAKUKOTH caxpoil Ba KOpKapIu Kamepain. AMCHIacO3un
TaBO3YHM XauyMH IUPSXX0 00 ucrudoaa a3 moaeau SMB.

HaBronun wiMuM TaxXKHKOT: CaxMIy30pid Jap OMY3HUIIU TabCUPU
TaFrdUpEONN UKJIUM Oa JMHAMUKAUW SXOaHIU Jap XaB3au KyiIu XOBapKyi, a3
qymia:

1. Ba3zbu xo3upau Ax0aHi 1ap XxaB3au Kyjau XoBapKysl oMyXTa LIy,

2. Xaputaxou NUpsiXXou XaB3au Kyiau XoBapKyJl TApTUO J0/1a 1Ty TaH/I.

3. ABBanuH MapoTuba MabIYMOTH TaBO3YHU Xa4YMHU MHUPSIXXO Jap XaB3au
kynu XoBapkyi (nap mucoiu nupsixu Nel39) 6a nact oBapja miy.

4. Ycynxou MOHMTOPHUHIM XOJATU MUPSAXXO Jap XaB3aum KyiId XOBapKyi
TaKMWJI JOAA LY.

5. AMcunaco3un TaBO3YHU XayMU IUPSXXO Jap XaB3au KyIu XOBapKyII
ry3apoHu/Ia IIy/I.

6. bapou Tankuku mupsaxxo 60 uctudoaa a3 ycynaxou (pocunaBu 30HIUPOHH,
aMCHJIACO3H Ba YCYJIXOU OEBOCUTAU TJIITCUOJIOTH 00 HA3apIOIITU XYCyCUITXOU
IAPOUTH UKJIMMUIO Teorpaduu XxaB3au Ky X0oBapKyJl TABCUSIXO TapTUO 10aa
mygaaH/I.

AXaMMAITH Ha3apusiBii Ba WIMHMI0O aMajud TaXKMKOT. Hatuyaxou uH
pHUcoJia Tap MaBPUAXOH 3epuH ucTudoaa OypaaH IMKOHMIA3UP acT:

- MOHUTOPHUHIM $IXOAHAM Ba ap3€OMU TabCUPU TAFUUPEOUM UKIUM Oa
MUPSIXX0 00 uctudoaa a3 ycyaxou 30HANPOHUHU (pocuiiaBii;

- MyalsiH HaMyJIaHHM TaBO3YHHM XaYMH MUPSIXXO Jap LIAPOUTH HKJIUMHU
xo3upau [Tomupu llapxki;

- aMCUWJIACO3UM TABO3YHU XaUMH MUPSAXXO JAap mapouTu ukjmmuu [omupu
HTapxkm.

- OMY3UINM XOJIATM MHUPSAXXO Jap XaB3axou aapeéxon ToyukucToH 00
nctrdo1a a3 TAYXU30TH MYOCUPH 30HIUPOHHNH (OCUIIaBA;

- ACOCXOU METOHO0JIOTH Ba TEXHOJIOTUU MYaNsIH HAMYJAaHU TABO3YHH XaYMHU
IMUPAXXO0 Ba aMCHUIIACO3H;

HykTaxou 6a XuMosl eMHUXOAIIaBaH/1a:

1. Hatuuaxou wmyaissHCO3MM oOmaBuu MUpSIXXo 00 wuctudoga as
30HAUPOHUU (POCUIaBU Tap XaB3au Ky XOBapKyIl.

2. Hatrnyau Taxauin XxaMayoHuOau X0JaTh UMpPY3au MUPSIXX0 Ba MyausiH
HaMyJIaHU TaBO3yHU Xaumu mmpsaxa Nel39 map xaB3zau kynu XoBapkyinu
[Tomupu Hlapki.
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3. Hatuuaxou amcumnain TaBo3yHu Xxaumu nupsixu Nel39 map xaB3au Kyim
XOBapKyIl.

Japayau 3 bTUMOAHOKHMH HAaTU4YaX0 0a yaHOAXOU aCOCHM 3€PUH acOC
édraact: uctudoaan yCyaxou MaBUya0yaau TAJIKUKOT, KU OO Ty3alllTH BaKT
CaHYMJAIIyJa Ba caMapaHOKHHU OHXO a3 YOHHMOU OJTMMOHU BaTaHW Ba XOpUY
Jap paBaHau 0a JacT oBapJaHM HATUYAXO Jap MyAJaTXOW TYJIOHH TaCIUK
Kapja mynaacT. TacAuKu 9bTUMOTHOKMY HATUYaX0HW KOP TaBACCyTU KOpKapIu
XaMa4yoHuoa, a3 yymia uctudoaau ycyaxou TaCAUKIIYAad TaIKUKOTH caxpon
Ba KaMmepaiau, MCTU(OJan TEXHOJOTHUIXOU MYOCHPH 30HIKYHUU (PocuiaBi,
TaXJIWJIM OMOPH, MyKouca 60 MabJIyMOTH IUTap TAAKUKOTYUEHU YOMEAU UMM
TabMUH KapJa MeIaBal.

MyToOnKaT qucceprarcusi 0a MMHOCHOMAN UXTHCOCH MJIMH.

Ma3MyHu KOpH Ma3Kyp HYKTaXxOW 3€pUHU IIIMHOCHOMaW wuxtucocu 2.1.
['eosorus, reose3us, TMAPOIOTUs, COXTMOH, MebMOpH (2.1.37. I'maposorusin
XYIIKHA, 3aXupaxou 00, TMAPOXUMUS) UHBUKOC MEHAMOSI;

3. Macpanaxou TUIpPOJIOTUSIM MUHTAKaB#l, ImaboxaT Ba TadoBYTH

MHMHTAKaXxO0H XaB3axoMu 00 a3 YuXaTH TAIlaKKyId Maqypou Hapéxo, TeHe3ncu
TapKUOXOU Maypo, XyCyCUsSITH (PUBUKUIO CXOJTACTUKUM TarMpEONU caTxu oou
napéxo, TarupeéOuu ¢da3oll Ba BaKTUM 3axupaxonm OoOMHM MHMHTAKaB#t Ba
MaxaJuia,

4. XycycuATXOM paBaHAXOW THUAPOJIOTHA, TUAPOXUMHUSIBHA  Ba
TUAPOOUOINIOTH ap KYIX0 Ba 00aHOOPXO, 3yXypOTH AWHAMHUKN map KyJIxo,
00aHOOPX0 Ba XaB3X0, TEHE3UC Ba TAFUMPEOUH X0J1aTh Maccau 00, Machajlaxou
AMCHJIACO3UU  KYJIIIMHOCUM  XOJAUCAXOW  JOXWIMOOW, ONTUMH3ATCUSH
TUJPOIKOJIOTUM PEKUMU OOBEKTXOU OOUU 3aMUH;

12. Kopkapam yCcyJxou aMCHJIACO3UM MATEMATUKUU PABAHIXOU
TUgpoJIoru Ba TUAPOXUMMUSIBH.

CaxMu maxcuu J0BTa/a0M JAapadyav WIMH AAp TAaXKUKOT. Puconamn
Ma3Kyp HaTuyam Naxyxuixoun myamiud map MAUN «Mapkaszu omy3uiiu
MUPSIXXou AKajaeMusii MUWUIMKH UIMXOUM ToyukucToH» Oyaa, a3 MHTHUXOOHU
caMTHU TaJKUKOT Ba XaJIM Ba3udaxou 6a MUEH ry3omITamryaa, ry3apoHuaaHu
TaAKUKOTHU CaxXpoit, KOpKap/1 Ba TaXJIMIM MabIyMOTX0U Oa JacT oBapaallya,
KOp Kapaa OapoMaJaHM TaBCHUSIXO Ba Jap KOPU WIMA-TAIKUKOTH Yoph
HaMyJaHU OHXO MOOpAT acT.

A3 pyn HaTUYaXOW TAJKUKOTXOU WJIMI Ba 3KCIIEAUIIMOHMHU a3 Tapadu
pOX0apoHU UIIM#t XyJIocabapopu Kap/aa I1y1aacr.

TacBu6 Ba amanmnco3nn HaTHYAXO0U guccepTaTcus. Hatnyaxou kop gap
KOH(PPOHCXOU MIIMUN YyMXYpHUsIBH Ba OaliHaIMMIIaIA Myappudi Ba MyXoKnMa
Kapaa mymasa: «MakTtadu ToOMcToHa o 0a HABHUIITH aKaJeMi Jap Joupau
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O3MyHU TaAKMKOTHUU AOHUIIYYEH O 0a UIOPAKYHUU YCTYBOPH 3aXHUPaxou
Tabuit gap Ocuén Mapkaszin Ba Adpronucton» (Anmatsi, 2019), Kondpouncu
OaifHanmMuIanMu WiIMAd Ba amManuu «Ba3bu Myocupu NUpSXXo, SXOaHIM Ba
Kpuocdepa aap paBaHAu rapmiiaBuu riodanin», (Hdymanbe, 2021), «aBanuH
koH(ppoHc ouj 6a Jouxau [omup» (Ppubypr, IBeiitcapus, 2022), «ITpsxxou
YyMmxypun TOYMKUCTOH: XOJIaT, Ba3bUAT Ba AypHaMou oMy3uun» ([lymaHoe,
2022), Kondponcu OaitHanMunaaiuu uiMun «OMy3uill Ba Xud3u MUPSXX0 Ba
nctudoianm OKWiIoHau 3axupaxou oo nap Ocuén Mapkazin» (dymanoe, 2022),
Koudponcu 6aitnanvunanuu « Mykonamau ukjimmu yaBoHouu boky I» (boky,
2024).

Murnmopor a3 pyiu MaB3yu aucceprarcusa. Hartmyaxom acocuu
TaAKUKOT ouj1 Oa MaB3yu pucoia Aap 16 Makojiau WiMii, a3 yymiia 5 Makojau
WIMI 1ap MayaJlJlaxou WIMUM TaKpu3IIaBaHIa Ba TaBcusHamydan Komwuccusiu
onum atrecrarcuonun Hazau Ilpesunentu Yymxypuu ToyukucTtoH 6a Tadb
pacuiaaH/.

Coxtop Ba xaumu aucceprarcusi. Pucoma a3 148 caxudaum MaTHH
KOMITIOTepH, a3 yymita 120 caxudan maTHU acochi nOopat O6yaa, a3 MyKaJaauMma,
4 600, xyJioca Ba 3amumaxo uoopat act. Kop a3 48 pacm Ba 15 wagBan ubopat
act. Pyiixatn amabuérxo a3 182 nomryi, a3 yymna 108 agamg 6a 3aboHXOH
XOpUYr HOOparT acr.

MYXTABOUN ACOCUUN INCCEPTATCUA
Myxkagauman pucosia axaMHUITU MaB3YW TAAKUKOTPO ACOCHOK Hamyja,
Japayal OMY3UIIIM MaB3yu TaJKUKOT a3 YOHMOU OJMMOHM XOpU4YH Ba
BaTAaHUPO TaxXJIWJI Hamymda, Xamad Ba Basudaxod TaIKUKOTPO MypaTTad
Mecosasl. OO0BeKT, MpeaIMeT Ba YCYJIXOU TAJKUKOT MyaWsH Kapaa LIygaaH]I.
HaBronuxon wjaMum KOpW OUCCEPTATCUSA, aXaMHUATH Ha3apusIBA Ba amallid,
9bTUMOJHOKMHN HATUYaXOM OagacToMaja, MHYYHUH MyKappapoTh acocuu 0a
XUMOSI TICIIHUXOIIyAa HHUIIOH aonaa InymaaHa. Caxmu Imaxcuu myajumid
MyalsiH Kap/a I1yaa, TaCAUKU KOpXo o1 0a MaB3yu TaAKUKOT, MHUYHUH XayM
Ba COXTOPM PUCOJIA JOJIa MEIIaBal.
bo6u sikymu nuccepratcusi 6a Machajlaxoud axaMUSITU TaAKUKOTH WUIIMHA,
dbyHgamMeHTaI# Ba amaluu  Kpuochepit, MaxcycaH Jap KajlaMpaBu
ToyuknucTOH, Oaxmuaa IIygaacT. YCYyIXOou T'YHOTYHH OMY3HUIIHM Kpuocdepa
TaxJIMJ Kapja MellaBaH], KU 0apou JapK HamMyJdaHU PaBUIIXOU T'YHOTYHHU
HKJINMIT 0apOU capy BaKT IEIIT'YU KapJaHU X0JaTH OSHAAM IXOaHIid UMKOHUST
Menuxang. «Hatuyaxou Taxjaunm agabueéT HUIIOH MEAUXaH/I, KU Jap 1aBOMU
50 conu oxup map mupsaxxou [lomupu lllapka sroH TaAKMKOTH GyHIAMEHTAITH,
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a3 yymJjia MyaisiH KpaJlaHd TaBO3YHU XaYMU MUPSIXXO0 I'y3apOHUIA HAIITY1aacT»
[1].

«Tubxku MabIyMOTH OXUPHH, Aap XaB3au Kyiu XoBapkyna 3uéma a3 400
nupsax macoxaram 3uéaa a3 0,1 kM2 mMaB4yyj acT, Ba MaCOXaTH YMyMUHU OHXO
3uéaa a3z 560 xkm? mebOomaa, a3 yymjia NUPAXXOU XypAU HAMYIU CHUPK TO
MAPSAXXOU KAJIOHU JSHAPUTH, 6a MoHaHAU TUPpsxu OKTIop» [1].

Jap 600m ayromMu quccepTaTCUsl TAXKUKOTU IIsALIMOJI0r#A 60 uctudoaa a3
TEXHOJIOTHUSIXOM MYOCHUP Ba BOCHTAXOW TEXHUKHM MOHUTOPHUHI TMEITHUXO/T
Iy TaaHs.

«TagkukoTu riasiuuosiori 00 uctudoja a3 TEXHOJIOTUSIXOM MYOCHDP Ba
BOCUTAXOU TEXHAJOTUSIM MOHMTOPUHIM SIXOAHAMXO Jap XaB3au Kyiu
XOBapKyll TaOKUKOTXOM TIJIATCHOJOrM Ty3apoHuga Inymaanmy [2, 3].
«ITupsxxoun HHTUXOOIIYAa 00 TaXJIMIIN aKCXOU MOXBOpaxou (J1aHjacat 2-5-7-8)
KOpKap/ Kapjaa myjaang. A30acku MUpsSxxo Jap OXMPU MOXHU aBr'yCT Ba aBBaJu
ceHTsI0p a3 Oapdu MaBCcMM# 030/1aH, TaXJIWJI Ba MyalsiH KapJaH! MUPSIXXOU
XaB3a JIap acoCH aKCXOM MOXBOpauu UH AaBpa ryzaponuaa myxa (Yagsaau 1)»
[4, 5].

Yanasamu 1. - TacBupxou MOXBOpa#, K1 Aap TAAKUKOT UCTU(OIa IITyJaaH T
(myannmudg TapTub 10/12aCT)

o Hamyan Moxsopa Canan ) Kanaaxou
akcOapaopu uctudoaamyaa
Landsat 02 MSS 1977.09.28 SWIR-NIR-RED
Landsat 05 MSS/TM 1994.09.01 SWIR-NIR-RED
Landsat 05 MSS/TM 1998.09.12 SWIR-NIR-RED
Landsat 07 ETM+ 2008.07.29 SWIR-NIR-RED
Landsat 08 OLI/TIRS 2018.09.03 SWIR-NIR-RED
Sentinel-2 2015-2018 SWIR-NIR-RED
SRTM 2000
ALOS PALSAR 2006-2011

bapou MyalissH HamMygaHU XOJIaTH YMYMHUM SXOaHAW dap XaB3au Kyiu
XOBapKyJI XxaMau MUPSIXX0 pakami Kapaa Iry1aHm.

«bapon wmyasiHa HaMyJaHH TaBO3YHHM Xa4yMH NHPAX, HATUYAXOU
TaJKUKOTH Caxpoil Ba KOPKapAu KaMepaJiuu XUCOOKYHUU TaBO3YHHM XauMu
MUPSXXO OoBapia Iryaaact. TaakMKOT TUOKU yCyJin Baceh UCTUdOIaIIaBaH A,
KM YaHJIWH COJIX0 Jap Tayprdau 4axoHA COOUT Iy1aacT, Ty3apoHuIa mrym [6,
71.

«bo ucrtudoaa a3 taceupu Moxpopauu Sentinel-2A 2019 Ba 6apHOMan
ArcGIS Hakmmay nupsix coxrta Iy, MacoXaTH OH MyalsiH Kap/a LIy, XaTXou
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YeHaKWd WJIOBa Kapaa IIydaHa Ba MoJAelu cedyeHakau nupsxu Nel39 Gapowu
Iapku OexTapu BU3yaIuu OOBEKT Ba oporpadusiu oH coxTa 1y [8].

«PaBaHIU TAAKUKOT Ay MapXuiaapo aap 6ap rupudt: TaAKUKOTH caxpoi
(pacMu 1) Ba KOopxou KaMepaan 6bapou Xucod KapJaHu TABO3YHH XauyMH MUPSIX.
TagkukoTu caxpon Bazugaxou 3epuHpPO aap 6ap merupudm [8].

E) o

Pacwmu 1. - Ycynxou acocun kopxou caxpont: A) Peitka nap MuHTakamn
abmarcuonit; B) Yox map MunTakau akkymynsatcus; B) Muntakaxou
a0IsATCUS Ba AKKYMYJISITCUSIM TTUPSIX

Hap comu 2018 Gapou yeH kapaaHu aOisTcust 7 peiika nap HyKTaxou
Menakn myanstHiy1a 6o napos3uu 4 Ba 6 MeTp 1ap Nupsix HacO Kapaa 1uryaaH/I.
Peiikaxo 0apou MyaiisiH kKapJlaHu OOIIaBU Jap MUHTaKau aOISTCUSI TTUPSIXXO
60 uctudoaa a3 napmakyHak (rmapadyp) canau 05.08.2018 ryzomra myganm. 5
aBryctu conu 2019 a3 peitkaxo MabIyMOT TupudTa Iy Ba CUIAC perKaxou
HaB HacO kapna wmygaHa. Hatuyam kop Aap MHMHTakam aKKyMYyJISITCUS
MMKOHMSAT A0/, KU Jap Oopau 3udu Ba Oamanguu 0apd MabiayMoT rupudTa
IaBa/Il.

Uctudonan xarxom KOHTYpPA Oaponm XHCOO KapAaHM TaBO3YHH XauMH
coJioHan nupsx. bapou Taxmuam TaBO3yHU XauyM Ay yCya UCTU(dOIA ITyJaacT:
yCyJIu MpodUIIA Ba yCYJIM KOHTYpi. Y Ccylu nmpoduian 6a Tariupeonn ap3uiixou
TaBO3YHU XauyMHu BoOacta 0Oa Oananam acoc €draact. YCylaum KOHTYpHUU
TaBO3YHU XaYM XaMTHPOHUPO Jap TAMOMHU MalIOHHM MUPSAX Jap Oap MeTrupa.
Mo 60 ycynu npoduiaii TaBO3yHU XauyMpo Oapou Xap sk docuiran OaraHInu
100-MeTp TaxJIuia KapaeM, KM Xap KaJgomall MalJoHU Xyapo aoimT. bapou
MHMHTAaKau a0JIITCHOHA MacoxaTu OalHN XaTU M3O0JIMHHMS XaM4yH perpeccusiu

XaTi#, K1 6a XaMan YeHaKXOH COJIOHA MyBO(HUK acT, MyaisiH Kapaa my[ (pacMu
2).
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Pacmu 2. — MyaiisH HaMyJaHy TaBO3YHU XauyMU MUPSAX. Y Cyu mpoduii (a),
ycyiu u30auHus (0)

XaTTh TABO3YHU XauMU sIKXeJIau NMUPSX Aap 0ailHu HyKTaxou 6apoodap 0a
1,5 M 4.0. kamuga memanaa. bapou maiigmonu Al 6o macoxatu 0,06 kM2,
ap3umu -1,75 m Ba 6apou maiimonn A2 6o macoxatu 0,53 kM2, ap3umm -1,25
(papxustu 0,5 m) Bopua mya. Muntakam A2 nap UH NUPSIX MACOXATH KaJIOH
JlopaJi, MH a3 OH cabab acT, Ku UH MUHTAaKa Aap penedu xaMBop Yourup oyaa,
nap 6ananguat hpapKUsSTH 3UE Ha0pasl.

AMcHIaco3il Ba KOpKap/ad TaBO3YHH XauMH nUpsxxo. bapou amcuaco3uu
TaBO3YHU Xa4yM, MO MabIyMOTX0 0a MOHAaHAW OOIIaBUY MUPSX Jap MUHTAKAU
abnsaTcus, ku 600 HacO Kap/IaHM peikaxou aOIITCHMOHM JIap MUHTAaKaW aOJISTCUS
0a ;mact oBapja IIygaacT, Ba 3axupaun 0apd gap MUHTAKAW FU3OTUPHA, KU Jap
qoxu KoTamryja Jap MUHTAKad 3axupaliaBUd MHAPSX YEH Kapja IIygaacrt,
uctudona OypaeM. Mo HHYYHMH MablIyMOTH METEOPOJIOTUPO Oapou
Mojiesico3n uctudoaa HamyaeM. bysypruxou moaen gap ¢aiinu set_params.R
Jap marnkav MOJEN BOpUI Kapaa memaBaHi. Mo un daiiapo gap RStudio
MEKYIIIOEM Ba Oy3ypruxopo TaBpe, KM Jap YaJBajud 2 HUIIOH J0Ja IIyJaacrT,
MyKappap MekyHeM. by3ypruxou 3uéae MaByydaHI, KU OHXOPO Ty30ILITaH
MYMKHH acT, aMMO JIap WH CUMYJISATCHSN aBBaJl MO TaHXO MyXUMTapHHXOPO
MyKappap MEKyYHeM. XaHTOMH TaFiup JOJaHU Oy3ypruxo, sk popMaTpo HUTOX
JOLITAaH MYXUM acT.
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Yansaiu 2.

- by3ypruxou

MOJIeNINE, KU MO TaFiiup MeIUXEM

Parameter name
(Homu 0y3ypria)

Value (Asiomar)

Explanation (Illapx)

name_glacier

"zulmart"

Homu nupsix qap mamnkau input \ Bopu kapaa

filename weather

"weather zulma

Howmu ¢aiinu 00y xaBo, Kl MO OMOJa KapaeM

massbalance annual

at"

rt.dat"
file weather nskip |4 [llymopau catpxo 6Gapou ry3apui gap daiau o0y xaBo,
4 caTp MaBUyAaH[d, KU MABIYMOT HaJOPaH/]
grids_crs 32643 EPSG pam3u cucrteman KoopauHatit, 32643 - MUHTaKa
UTM 43N
filename "mb_zulmart.d {Homu ¢aiin 60 anmo3arupuu CoJIoOHau TABO3YHHU Xa4M,

KU MO MyKappap Kapaaem

filename

massbalance winter

nn

Howmu ¢aiin 60 anmo3arupun TaBO3yHU XauMu
3UMHUCTOHA. MO UHpPO HagopeM, OMHOOAap UH MO OHPO
xouit Mery3opeM. ("")

weather aws 4000 bananauu mabiaymoTxou MeteopoJiorit. Maitnu
elevation Synamapt 6anarauu 4000 M HUIIIOH MeTuXal

first _ year 2019 Conu aBBaje, KM MO MEXOXEM cUMYyJISITcus KyHeM: 2019
last_year 2019 Counu ry3aiira Mo MEXOXEM CUMYJIATCUS KYHEM, MO

TaHXO MEXOXEM SIK COJI KOpKapa HaMoeM, T1ac OH 003
coiu 2019 memoHan

lap 000m ceromMm auccepTaTcusi TAXKMKOT Ba HATUYaXOW KOpPKapau

KaMepaJui IMHAMUKAW MUPSIXXO0 MEMTHUXO/ 1Ty TaaH I,

TaaKuKOTH TJIATCHOJIOTH Ba ap3éOMu MBa3MIaBUM AXO0AHIHA J1ap XaB3au
napéu Capuryn. Xamzau gapéu CapuryH (pacmu 3) moxoOu pocTu Iapéu
Axokunra Oyma, gap HaBOaTtum Xy Oa Kyau XOBapKyjdl YOpl MelIaBajl.
PakamMukyHOHMU MUPSAXXOU XaB3au gapéu CapuryH Ba ap3¢01Mu MacoXaTH OHXO
a3 conu 1977 Tto conu 2018-po gap 6ap Merupana. Taxauiam akCXou MOXBOpan
Jap WH JaBpa KaMIIaBUM MalIOHM TaKpuOaH XaMau MUPIXX0po 6a UCTUCHOU
nupsaxu Nel35 HutoHn non.
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Pacvu 3. - XaB3au napéu Capurys, moxoou kyinu XoBapkyi (Taxusrap

Myastud)

Masbnymotu mydaccan gap 6opan TariupEONU MacoXaTu MUPSAXXO Jap

yaJaBajiv 3 oBap/a Iyaaacr.

Yaapaau 3. - MacoxaTu MUPSAXX0 a3 pyu MabIyMOTXOH TAIIXUCH (POCUTIaBUM
conxou 1977 To 2018.

Japéu Capuryn moxo6u gapéun Oxumira. Xas3au kyian Xosapkya (Kapaky.)

Yoiirn | Macoxatu mupsix Km?2
Nempsx | Hamyn pmasn | 1977c. | 1994c. | 1998c. | 2008c. | 2018c.
132 Boauru C3 0.59 0.55 0.54 0.54 0.53
133 Boauru CB 0.41 0.41 0.41 0.33 0.33
Boauru, xucman
134 MypaKkao C 1.49 1.46 1.46 1.43 1.36
BOJIUTHU
Hwuime6wn,
135 A 3 0.18 0.18 0.18 0.18 |0.18
Mypakkab
BOJIUTHU
Boaurn, xucman
136 MypaKkao C 1.01 0.94 0.94 0.89 0.89
BOJIUTA
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Nnoman yaasaam 3

137 Bourit B 0.16 0.16 0.17 0.15 0.14
138 Eggﬁﬁam CB 0.24 0.22 0.26 0.21 0.21
139 Bourit C 3.85 3.76 3.75 3.7 3.66
140 Bourit 3 0.14 0.14 0.14 0.13 0.12
141 OBe30H 3 0.25 0.25 0.25 0.25 0.24
142 Bourit B 0.97 0.97 0.98 0.94 0.92
143 Himeoi B ] 1 0.99 0.93 0.89
144 Hume6i C 0.54 0.52 0.52 0.47 0.46
145 Bourit CB 0.81 0.81 0.81 0.79 0.79
146 Bourit B 1.32 1.28 1.27 1.23 1.23
147 Humeoi CB 0.84 0.81 0.82 0.74 0.7
148 BAOC;?;GTPH B 071 |0.68 |0.69 062 0.8
149 Bourit B 0.14 0.13 0.13 0.11 0.11
Xamaru 14.65 |1427 |14.31 13.64 | 13.34

TankuxkoT a3 conu 1977 to comm 2018 xaMm HIyJaHM MacoXaTh yMyMHUU
MUPSXXOPO Aap XaB3au TaAKUKOT 9% (1,3 km?2) myaiisin kapa. Faitp a3 un, gap
naxau aBBai 0,38 kusioMeTpu Mykaa0, IylOM - HOUM3 Ba Aap aaxau ceroM - 0,67
kM2 Kam 1ya. Jlap gaxcosan 4opyM MacoxaTu sxO0aHau aap xassa 0,3 km? kaM
1131

Hap pacmu 4 capxaaxo Ba pakamMOaHIMM 3a00HAW MUPSAX a3 PYU aKCXOU
MOXBOpail HUIIIOH J10/1a myjaaact. Xatu 1 - capxaau conm 2018, xatu 2 - 2008.
Huna memasan, ku a3z cou 2008 To 2018 mupsx 80 m akud padt, a3z conmu 1998
To 2008 (xaTtxom 3, 2) 40 M, a3 comu 1994 To 1998 (xaTxou 4, 3) - 30 M, a3 cou
1977 to 1994 (xatxom 5, 4) - 50 M, 7ap MayMysb, a3 coiau 1977 to comau 2018
3a0onau nupsx 200 meTp akubd padr.

34




73°0'0"E
1

73°0'30"E
1

38°52'30"N
f

38°52'0"N
1

A
v
h

N
\v

1)00
T
38°52'30"N

N

\
W
Q\

v

?,\\\
\: v
O
MR
N

i"*\ \;V
A
XN
\ WA

N

#
vy
P
e

\v:ﬁ\\ﬁ
NG\
N

\\

\ .
400

AJioMaTxou
mapTH

—— Japé

E [Mupsax 2018c.
[ IMupsix 2008 c.
[ ITupsx 1998c.

w\
\

o
ﬁ\‘\
33
N
N

X
\S

N
N
<;>’:r¥
N

\
\J

T
38°52'0"N

>
\\
\t‘\
%

R
N
\V’:‘\\

0 0.1250.25

T 1 IMupsix 1994 c.
| Iupsx 1977 c.

=\

-
o
o

T
73°0'0"E

T
73°0'30"E

Pacmu 4. - AkuOHummHum nupsixu Nel39 (Taxusirap myaud)

ABBaJIMH HaTU4Yal TaBO3YHU xayMu nupsax gap Ilomupu mapkin nap
XaB3au Ky XOoBapKyJ HATUYAXO0U 36pUHPO HUIIOH IO/I.

ba xucobu Mu€éHa TaBO3yHHM XayM Jap MUHTakau bl= -1,75 m, macoxatu
uH MuHTaka A1=0,06 xm? Oyaa, 60 ¢popmyiau A*b=AM TaBO3yHH XauyMu UH
MaiJI0H 0a mact oBapaa mynaaact - AM1=-0,105 M 4.0. Hynun amanxo 60apou
AUrap MUHTAKaX0 HU3 TY3apOHU/IA LIy

A = MalgoHU AOPOM TABO3YHU XayMu Oapobap (MUHTaKaxou OaiHuU
W30JIMHUS ), KM2

b = ap3uim TaBO3yHU XaYyMU TabUHIIYIA, M 4.O.

A*b=AM
AMeyya= AM1+ AM2+ ... + AM6

MacoXaTH Xap sIK MalJOH KM?

TaBo3yHu XxauMu Xap sIK MaiiJJ0H

A1 = 0,06 km2

AM1=A1*b 1 =0,06%(-1,75)= -0,105

A2 =0,53 k2 AM2= 0,53*(-1,25) = -0,6625
A3 =0,17 kv AM3= 0,17%(-0,75) = -0,1275
A4 =1,15 xm2 AM4= 1,15%(-0,25) = -0,2875
A5 = 1,21 xm2 AM5=121*0=0
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MacoXaTH Xap SIK MalJOH KM?2

TaBo3yHU XauMu Xap sIK MaiJI0H

AMON: 0.090 m B.4.0.

MXC [M B.4.0.]

-4.0 -3.0 -20 -1.0 -04 0.0 04 1.0 20 3.0 4.0

Pacmu 5. — XapuTtau amcuiaaco3uu
TaBO3YHH XauMu mupsxu Nel39 (Taxusiu

Myasutud)

A6=0,11 xkm? AM6 = 0,11*0,25 = 0,0275
A7 = 0,42 xm? AM7=0,42*0,5 = 0,21

AM1 + AM2 + AM3 + AM4 + AM5 + AM6 +

AM7 =-0,945

AMcymma —0,945
TaBo3yHu xaym = Acymma = 3.66 = —0,26 M 4. 0.

2018/2019 AMcuiau (pacMu 5)
Daepau mywoxuaa (conoua, Tacxexwynaa): 07/16 - 07/15 TaKCMMOTH  ap3uIIXOHU  COJIOHAHU
by =-0.247 M B.4.0. TaBO3YHHM  XauyMHd  pyU3aMHUHH

(SMB) G6apou nmupsixu Nel39 nap
[Tomupu Ilapku gap xaB3au Kyiau
XoBapkya  gap  JgaBpaum a3
16.07.2018 To 15.07.2019 Humon
J0J1a 1IyJaacT.

Jdap acocm TaxKUKOTXOH
ry3apoHujaiiyga JAap MaBpUIU
amcwiiaco3un  mupsaxu  Nel39
MYILIOXUIAXOU 3epuH Oa Hazap
pacua: Hlap pacmu 6a TarinpoTu
MaBCUMHUU TaBO3yHH XauM dap
JaBOMHU COJI HUIIIOH JI0J1a 1Ty 1aacT.
KumaTtxou mandp#u a3 MOXH UIOJI TO
HOSIOp MaBYydaHI, KA XaI1 aKKaJ
Takpuban 0a -0,4 M mepacana. gap
MOXU OKTsSIOpb, KU 0a gaBpau
abisitcust € OoOImaBUU X  POCT
Meosia. Ap3uIIXon MycOlt a3 MOXHU
JeKabp TO HIOH  MYIIOXHUJa
MeIaBaHI, XaJIu akcap TakpubaH
0,2 M. map MOXXOW arpein—mai

JaBpau yaM’b mygaHu oapdpo HumoH Meauxaa. Ba pacmu 66 TaBo3yHH XauMu
TOOMCTOHY 3MMUCTOH Ba COJIOHAW IMUPSXPO HUIIIOH MEOWXaJ, XaTTH Kay 00
KUMaTXou MaHpum TakpuOaH -0,8 M. Jap MOXXOU HIOJ—AaBTyCT OOIIaBUU
TOOMCTOHPO HMHBUKOC MeKyHand. Ilac a3 yaMblIIaBUM TUPAMOXY 3UMUCTOH
TaApuYaH Jap MOXXOHM JeKaOp-sHBap Oa ap3uIIxon MycOn Oapmerapaa.
MaxkcumyMm Takpuban 1,0 M 4.0. Jap MOXXOM Mal-MIOH Oa JacT oBapiaa
MelaBaja, KM Oabd a3 OH KaMIIaBUM SKOOpa MyHmIOXuAa Kapaa, daBpau

COJIOHApO aHYOM MCOAUXAl.
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Pacmu 6. - AMcuiiaco3un TaBO3yHHU XauMHU caTX 0apou Mupsixu
No 139 (Taxusu myanmud)

bo0Ou yopym 6a ap3é0@ Ba TaxJMiIM TAFUPEOMM MUPSXXO0 AAP XaB3au KyJu
XoBapky.1 0axmmaa myaaact.
Taxuau TMHaMHMKau TaHa33yld Bobacra 6a HAMyIM MTUPSXX0 HUIIIOH JIO/I,
KU MIUPSIXXOU aCUMMETPHUHU BOJIUTH, HUIIEOW Ba MMUPSXXOU CUPKA Oa TaHa33yll
oemrap ocebnazupanyg (Yaasanu 4).
Yansaim 4. - TariiupoT gap MacoxaTu ssxO0aHIUU XaB3a a3 pyu Hamy 1 00
dhous

Ne | Hamyamn nupsix Kam mynanu macoxar 60 %
1. | Boauru -T%

2. | Boguru, kucMaH Mypakkad BOJIUTH -10%

3. | HumeOu, kucMan Mypakkad BOAUTH 0%

4. | Kocammaki BOOuru -13%

5. | OBe3on -4%

6. | Humebn -14%

7. | AcuMMeTpu BoaUTH -18%
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Tankukorxoe, ku gap nmpsxu Nel39 ryzapoHuma mygaHA, HUIIOH
noaan, ku nupsxxou [omupu lapki nap xaB3au Kyjau XoBapKyJl HUCOAT 6a
MAPSAXXOU JUTap XaB3axou gapéxou TouyukuctoH ycryBoptapana. [los un 6a
9XTUMOJIH 3U€I Jap OH acT, KM MUPAXXo mpap Oamanaum Oem a3 4500 meTp a3
caTxu Oaxp 4oNTHpaHa Ba UKJIUM Jap OH YO XeJie capa MeOoIa.

XHc00 KapaHu TaBO3YHH XauM. MabIymMOTX0€, KU Jlap BaKTH TAJIKUKOTH
caxpo#t 0a gacT oBapja lIygaaH1, 6a MO UMKOH JIOJAaH/, KM TABO3YHHU XauyMpPO
60 ycymnu nipoduiaii Xucod KyHem (pacmu 7).

-1 MBq.0. -05 05

Pacmu 7. - TaBo3yHu xaym 60 ycynu npoduni (Taxusu myammud)

Hatuyaxou amcuiaacosuum (Pacmu 8) mupsxu Nel39. [dap pacmm 8a
XMCOOXOM TYHOT'YHU TardupEOonu OalaHIMU COJIOHAW MUPSIXXO Jap SIK KaTop
ap3UIIXOU TABO3YHU XayM HUIIOH J10[a LIyAaaHJ. XaTTH CypX TardupeOuun
COJIOHAM OaJlaHIUU YEHINYIapO, XaTU HOPUHYHA COJIM ITyppau TUAPOIOTrupo Ba
XaTu Kaby1 CaHaXOU MyaisiHA 3MMHACTOHPO HUIIIOH Meauxad. MalioHu XxaTaop
TAFAMPEOUM MacoXaTH MUPSIXpo 00 Oajanani HUIIOH Meauxaid. Jlap pacmu 86
oMop ouj 6a yoruBaskyH# (-0,001 M Boxuau yeHaku 00) Ba XaTOU CTaHIAPTH
(0,379 M Boxmmu YeHakd 00) OaXOJMXUM TABO3YHM XayM, KM OO HYKTaxou
MapoKaH/a HUIIOH JojJa InyaaacT, uHbUKoC Merapaan. Ilapokanman Oab3e
TaFRUPOTH TAXMUHUHU TABO3YHU Xa4YMPO Jap aTpodu TaMOIOIN YMyMUH MYCO,
K1 00 OamaHp 1y1aHu OajJaHAuU MUPSXX0 MyBO(MUK acT, HAIIIOH MEAUXal.
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5500

= COnoHa, Myluoxuaa a)
ConoHa, conu rugponori

= 3UMUCTOH, CaHaXxon MyKappaplyaa

= COnoHa, AaBpau MyLOXUAA + XaTu KOHTYp

5250 4

-

5000 4

Banangu [m a.c.6.]

4750 A

-2.0 -15 -1.0 -0.5 0.0 0.5
MyBo3uHaTh xaym [m B.4.0.]

®apkuat: +0.000 m B.u.0.
540091 AMOW: 0.226 M B.u.0.

0)

b
n
o
o

5000 4

Banangi [m a.c.6.]

4800 A

4600

-2 -1 0 1
MyBo3uHaTK xa4ymm conoHa [M B.4.0.]

Pacvu 8. - Tariiupeouu cosioHau OalaHAUU MUPSIXXO Jap JOUPaAU ap3UIIXOU
TaBO3yHM XauM (Taxusu myannud)

AMCHJIaCO3UM TAaBO3YHU XauMHu MUPSAXXO dap xaB3au napéu CapuryH
Oapou MyalsH KapJaHU XOJIATU THUPBAXXO Jap OalaHAUXOU TYHOTYH
ry3apoOHU/IA 1IY/I.

TaBo3ynu Mmanduu xaum (bm = -0,282 m.w.e.) TanadoTu 6apTapuu XauyMu
MUPSXXOPO Jap MH XaB3a Jap JaBpau OappacuiliaBaHia HUIIOH Meauxad. Mu
0a TaMOIONIM YMYMHHU KOXHIIN MHUPSAXXO Jap MHUHTAKAXO0W KyXil Jap HaTUYaAu
TariupeéONM MKINM MyBo(HKAT MekyHaa. Jluama3oHW ap3uIIXoW TaBO3YHU
XxayMu uHpupoai a3 -2,0 To +1,0 Mm.4.0. TariiupéOnm Hazappacu Ga3oupo aap
paBaHIXOM YaMbIlIaBi Ba 00IIaBH Jap MUPSIXXOU T'YHOTYH HUIIIOH Meanxaa. OH
MeTaBOHaJ a3 GapKUATH aHI03a, OalaHI#, YOUTUPIIABH, Tormorpadusu aTpod
Ba MUKPOUKJIUMHU OHXO Oa Byuya osig. Xatoruu muéHau mojen 0,107 m 4.o.
Oyna uH HUcOaTaH nact MedoIal, KM UH a3 TaKUKUU XyOu aMCUIIaco3u 1ap UH
MMHTAKa MIaxoAaT Meauxaa. Taxauin aMuKTap MabJIyMOTH WIOBArupo aap
Oopau MIapOUTH METEOPOJIOTH Ba XyCYCUSITXON UHOUPOIUU TUPSIXXO0, UHIYHUH
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CUJICHJIaW MYIIOXUIAaXOM Japo3MyiaT Oapou MyailssH KapAaHH TaMOIOJIXOU
nmaiiBacra Tajimad MeKyHa.

Hap MaymMyb, HATUYAXOHU TAAKUKOT HaMyHaW MypakKaOu TardupeéOouu
AX0aHAUPO HUIIOH MEAUXaHA, KM 00 oOIIaBMM OMMAaBH Jap WUH MHHTaKau
Oanmanakyx map aaBomu cojixou 2018/2019, ku 60 TabCUpOTU TAFUMPEOUU
HUKJIUM MYBO(DUK acT (pacmu 9).

2018/2019

Haepau mywoxuaa (conoHa, Tacxexwypaa): 07/16 — 07/15
b, =-0.282 m B.4.0.
AMAON: 0.107 m B.uY.O.

MXC [M B.‘-I.O.] L | —
-40 -3.0 -20 -10 -04 0.0 0.4 1.0 2.0 3.0 4.0

Pacmu 9. - AMcuiiaco3uu TaBO3yHU XauyMM MUPSIXXO Aap XaB3au Japeu
CapuryH, moxo0u kyiu XoBapKyia
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XVYJOCA
HATNYAXOU ACOCUUAN WIMHNHU TUCCEPTATCUSA

1. Jap acocu Taximiad xaMadyoHuOa 00 mucrudoma a3 MabIyMOTXOH a3
3oHaMpoHUN ocunasit, TexHojorusu GIS, amcunaco3uu pakamit Ba
MYIIOXUAAXO0U CaXpOoi Jap MUCOJIM XaB3au Ky XOBapKyl ousl 6a JuHAMUKaU
axOaHIn 1ap MUHTaKau 6aHaHI[K}_/XI/I ITomupu [lapki HATUYaXOW HABU UIMI
0a mact oBapza myaasa [1-M, 10-M].

2. Tacnuk Kapaa 1y, K 30HAUPOHUHU POCUIaBU XaMuyH MaHOau haBpu
Ba Jactpac 6apou TAAKUKOT Ba TaXJIWJIU MUPSIXX0 ap3€ou merapaaa. MH ycyn
MMKOH Meauxal, KU TaBCU(POTU ACOCUU MUPIXXO0, a3 yyMjia JUHAMUKAU OHXO
MyalsiH kapaa masaj [9-M, 13-M].

3. Mykappap Kapja 11y/1aacT, KU YeH Kap/laH! TABO3YHU XaYMHM MU PSIXXO0
YCYJIU TaKUKTAPUHU MyaisiH KapJIaHU XO0JIATH COJIOHAM MUPSIXX0 MeOoIIal, K1
MH MMKOH MEIWXAaJ Jap LIAPOUTH TAFUMPEOMU HKJIMM XOJATH COJIOHAU
Kpuochepa MyalisiH Kapaa I1aBaji, KM MH UMKOH MeIUXaJ Maypou Japeéxo, K1
a3 MUPAXX0 00€pit MelaBaH1 003 XaM JaKuK Iemryu masaj [4-M, 7-M].

4. MaswaymoTxon 0a JacTt oBapjaallyaa Jap WHKUAMIOPH TaJTKUKOTH
[JIATCUOJIOTH Ba JapKU paBaHAXOM Jap cucremMaxou sixbanauu Ilomupu
[MIapkii 6a amamomMaga Xuccan KaJloH Mery3opanja. OHXo Oapou ap3€Ouu
3aXUpaxou O0M MMHTAKA, NEIITYUH TAFMUPOT Jap Yyapa€Hu o0 Ba XaTapxou
aJloKaMaHJ JAap MAapOUTXOU TarHUpEOUU MKJIUM aXaMUSITU MyXUMM UJIM# Ba
amai gopasna [3-M, 4-M].

5. XycycuaTxou acocuu JMHAMUKau sgXOaHAWd Jap XaB3au KyJd
XOBapkya MyaWsH Kapja IIyJaaHJ, KA TaMOIOJHM YMyMHHU KaMIIaBUU
SIXOaHIUPO 1ap TAMOMM MUHTAKa TacauK MekyHaua [11-M, 12-M].

6. TaBo3yHHM XayMu IHUPIXXO0 Jap xaB3anm gapéu CapuryH, Kd Aap
HaBOATH XyJ Maypou OH 0a Kynu XOBapKyia yopi MmemaBaj, Oapou MyailsiH
Kap/IaHU XOJIATU MUPAXXO0 Aap OajaHAUXOU I'YHOTYH aMCUJIACO3H Kapja IIy/I.
TaBo3zynu ymymum xaum (bm = -0, 282 m.4.0.) HMIIOH AoAa, OOIIABUU
MUPSAXXOPO Aap UH XaB3a Jap JaBpau OappaculillaBaHja HUIIOH Meauxaa. MH
0a TaMOIOJIM YMYMUM KOXUIIU MUPSAXXO Jap MUHTAKAXOU KyXH Jap HATUYAU
Tariupeonu KM MyBo(UKAT MeKkyHa [2-M].

TABCUSIXO BAPOU UCTUDOJIAN AMAIIMN HATUYAXO

1. Uctudboman Mawsiymor gap O6opau XoJjaTH KyHYHH Ba JUHAMUKAH
MUPSAXX0 Oapou MaKWK KapAaHU MNEITyUM TardupoT Jap 3aXupaxou oou
MHUHTaKa. MabiaymoTxou OajacToMagau TaBO3YHM XayM Ba TarlupeOuu
MacoXaTH THUPSAXXO HMMKOH MEOUXaHJa, KU 4YapaéHHM OO0XO0M a3 IHUPIXXO
capyaliMa MErupaHj 0a CUCTEMaxou AapeéXo Ba KYIXo OexTap Ba JaKUKTap
aMmcuiiaco3i kapaa maBana. Mu 6apoun Oanakmarupuu uctudomad oo aap
coXau KUIIIOBap3i#, JHEPTETUKHA Ba TUTap COXAX0 MYXHUM acT.

2. HUctudbomam xaputaxom wmydaccaidm THUPSXXO0 Ba Tomorpadusu
mupsaxxo Oapom ap3ébum XaTapu paBaHAXOW XaTApPHOKH  ITHUPSIXXO
(paxHamaBUM KYJIXOMW MHUPSXH, TAPMAXOW MUPSIXX0, cel Ba F.). MUH 3XTuéqyoT
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Oapou TapTUO MOMAaHM OOBEKTXOM KaJacTph Ba TaxusM TaAOUPXOU XH(3HU
MaxaJIXOW aXOJWHUILINH Ba IIYFJIX aX0JIi 3apypaHI.

3. Haruyaxom Taxkuku sxOaHa@m Oapou MNEHITyud OKUOATXOHU
MMKOHMNA3UPU TardupeéOUn UKIMM Ba MyaiissH HaMyJdaHU MMHTAKaxou
oceOIa3up, Ki 4opaxoru MyTOOUKIIIaBUPO Tagad MEKYHaHI, KYMaK MepacoHaI.

4. MaBOoJIXOHW AUCCEPTATCHOHUPO MMKOHMA3UP ACT XaMUyH TAaCBUP Ba
HaBCO3MM MaBOAX0oU Aapci uctudoma 6ypa. Hatuyaxou pucosna noupau Baceu
TaTOMKHM aMaJIud UMKOHITA3UPPO JAap GaboIUIATH UIMiA, TABIUMHA Ba 9KOJIOTH,
WHUYYHUH Oapouw umopakyHuu (aboiusTu 00 Ba NEMTHPUM XaTapxo aap
MUHTaKaXxou KyXu JOpaH/.
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AHHOTAIUA
Ha aBTOpedepat nuccepranuu Kypoonuéna Xycpasa KypOona:xona Ha temy:
«/luHamMmnka 0ajiaHca Macchl JIEAHUKOB B COBPEMEHHBIX IIPUPO/THO-
KJIMMATHYECKHUX YCJI0BHAX HA puMepe 0acceifHa o3epa XoBapKyJib
(Kapakyasb) Boctounoro Ilamupa» Ha couckanue y4éHoii cTeneHH KaHAUAATA
TEeXHHYECKHX HAYK MO0 cnenuaabHocTH 2.1. I'eosiorusi, reoge3usi, ruApoJiorus,
CTPOUTEIbCTBO, apXuTeKTYpa (2.1.37— 'mapoJiorusi cyuiu, BoJHbIEe PecypcChl,
THAPOXHMHSA)

KiroueBble ciaoBa: JjienHUKH, OalaHC  Macchl, HHBEpTEpU3ALIMS,
MOJENUpOBaHue, rsuuonorusd, Bocrouneiii Ilamup, kimMar, MOHUTOPHHT,
oJIeJICHEHUE, TMHAMUKA JICTHUKOB, Kprocdepa, IKCTIO3UIIMS JIETHUKOB, TasHUE.

OO0beKT uccjieoBaHuA — OJieIcHeHne Oacceiina o3epa X0oBapKyJlb.

IIpeamer umcciaegoBaHMs - COBEPIICHCTBOBAHME METONOB M TEXHOJIOTHUU
U3MepeHus OanaHca MaccChl JIETHUKOB, MOJCIIUPOBAHUS M IPUMEHEHHBIX METOOB
JIMCTAHIIMOHHOTO 30HIMPOBAHUSI JIETHUKOB OacceliHa o3epa X0BapKyJib.

Henab wucciaenoBaHuii - M3y4eHUE M OLICHKA BIMSHUS KIMMATHYECKUX
M3MEHEHUI Ha OajlaHC MacChl M JUHAMUKY JIETHUKOB B BBICOKOTOPHON MECTHOCTH
Oacceiina o3epa XoBapkysibs Ha Boctounowm I[lamupe.

Hayuynasi HoBHM3HA pauccepranum: l3yyeHO COBpPEMEHHOE COCTOSIHUE
oJiesicHeHus 6acceitHa o3epa XoBapKyJyb. COCTaBICHBI KaPThI JIETHUKOB, TTOJTYYECHbI
JTaHHBIE OayaHca Macchl. YydllieHa METOJUKa MOHUTOPUHTA COCTOSIHUS JICTHUKOB.
[IpoBeneno mojnenupoBaHue OanaHca Macchl. Pa3paboTaHbl peKOMEHAAIMH 10
UCCIICOBAHUIO JIEIHUKOB C MpuMeHeHueM /[33, MOAEeIMpOBAHUEM U MOPSIMBIMU
TJIAIMOJIOTUYECKUMH METOAaMH C YYETOM 0COOEHHOCTEH KiMMaToreorpadudecKux
ycioBHi Oaccelina o3epa X0BapKyJib.

Teopernueckasi 3HAYMMOCTH PE3YJILTATOB JAaHHOW PabOTHI MOTYT OBITh
WCIIOJIB30BaHbl MIPU, MOHUTOPUHIE OJICCHECHUS] W OLICHKE BJIMSHUS KJIMMaTa Ha
JEJHUKHU C PUMEHEHNEM METOJOB AUCTAaHIMOHHOTO 30HAUpoBaHus. [IpoBenenue
pacueToB OajaHca MaccChl JIEIHHMKOB B COBPEMEHHBIX KIMMATUYECKHX YCIOBHSIX
Boctounoro Ilamupa. MogenupoBanue ©OanaHca MacChl  JICIHHUKOB B
KJIMMaTH4eCKUX ycioBusix Boctounoro I[lamupa.

IIpakTnyeckasi 3HAYUMOCTH Pa0OTHI 3AKIKYACTCH B CJEIYHOLIEM:
Omnpenenenue COCTOSHUS OJICICHEHUSI PY U3MEPEHUU OaaHca MacChl JICTHUKOB U
MOJEIUPOBAHUE JUIsl OIEHKH BJIUSHUS  KIMMAaTUYECKHMX H3MEHEHUN Ha
BBICOKOTOPHBIE€ JIEIHUKU. V3ydeHue TriIsIHOJIOTHUYECKOTO peKUMa JIeAHUKOB
OacceiiHOB pek Ta/pKWKWMCTaHAa € MPUMEHEHHEM COBpPEeMEeHHBIX cpeactB J133.
Pe3ynbTaThl MPOBENEHHBIX IMOJEBBIX M3BICKAHUNA M WX HCHOJIb30BAHUE IS
PEKOHCTPYKIIMM AUHAMUKHU oneneHeHuss Bocrounoro Ilamupa. Meroguueckue u
TEXHOJIOTUYECKHE OCHOBBI ~ OmpeneieHus OanaHca MacCchl JIEIHUKOB U
MozenupoBaHusi. COBEpILIEHCTBOBAHUE MOJICIMPOBaHUS OajaHca MacChl JIEAHUKOB
BAJKHO JIJI1 COBPEMEHHOMW TJISILUOJIOTHH.

OobsnacTe npumenenus: [IpoBeneHNE NHCTPYMEHTAIBHBIX HCCIIEIOBAHUMN B
00JIaCThU TJISIIUOJIOTUM, MOHUTOPHHT JICTHUKOB € UCIIOJb30BaHueM J[33 u ananmsa

COCTOAHUA I'OPHBIX JICAHUKOB.
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IHAPXU MYXTACAP
0a aBTopedepaTu nucceprarcusiu KypoonuéH Xycpas Kyp6oHY0H aap
MaB3yu: «TarniipéOun TAaBO3yHH XaYMH MUPSIXXO0 Jap APOUTH MYOCHPH
TAOMHMIO UKJIMMiA 1ap MUCOJIM XaB3au Kyau Xosapkyau [Tomupu Hlapkin» oun
0a napédrTu napavyan LIMHUU HOM3aIM WJIMXOH TEXHUKi a3 pyiin nxtucocu 2.1.
I'eosiorusi, reone3usi, ruAPoJIOrusi, COXTMOH, MebMoOpH (2.1.37 I'maposiorusin
XYIIKH, 3aXHPaXou 00#, THIPOXUMHUSI)

KaauaBoxkaxo: mUpsixxo, TABO3yHU XaYyM, UHBEPTOPU3ATCHS, aMCUIIACO3H,
ristcuonorus, [lomupu [apki, UKIMM, MOHUTOPHUHT, IXOaHIU, TUHAMUKAN
MUPSAXX0, Kpuochepa, YOUTUPIIABUU MUPAXX0, OOIIABUU MMUPIXXO.

O0bexTH TAXKUKOT - [Tupsaxxoun xaB3au Ky XoBapKy MeOola

MaB3yd TAXKHKOT - TAaKMWJIM YCYJIXO Ba TEXHOJOTUSIU MYANUSTHCO3UU
TaBO3YHH XayMU TNHUPSIXXO0, aMCWJIACO3M Ba YCYJIXOUM TATOUKU TaIlIXUCU
dhocutaBUM MUPSIXXO Jap XaB3au KYJIM XOBapKyII.

Xagadu TaxXKHKOT - OMY3HUII Ba ap3¢0MU TabCUPHU TAFUMPEOUN UKJIUM Oa
TaBO3YHU XayM Ba JUHAMHUKAM MUPAXXO Jap MUHTAKaAW OalaHIKYXU XaB3au
kynmu XoBapkynu [Tomupu [lapki mebOoman.

Hapronun wivum pucoa: Basbu xo3upau sxO0aHAW Jap XaB3au Kyiu
XOBapKyJl OMyXTa IIyJ. XapUTaxoW MUPSIXXO TApPTUO [104a, MABIYMOTXOHU
TAaBO3YHM XauyM 0a JacT oBapja LIyA. YCYJId MOHUTOPUHIH XOJATH MUPIXXO
TaKMUJI J1oJa IIya. AMCHIACO3UM TaBO3yHU XauMu ry3apoHuaa mya. bapou
TaAKUKU MOUpsIxxo 00 wuctudoaa a3 ycylaxou B30HIAUPOHUM (PocunaBi,
aMCUJIaco3d Ba OeBOCUTAW TJISITCMOJIOrM OO0 Ha3apJOLITH XYCYyCUSTXOU
IAPOUTH UKJIUMUIO reorpaduu XxaB3au Kyiau X0BapKyI TaBCUSIXO TapTUO qoaa
mygaaH/I.

AXaMUSITH HAa3apUsIBUM HATUYAXOW UH KOPPO Jap MOHUTOPUHTU SIXOaAHIU
Ba 0axoQWXUU TabCUPU HUKJIUM 0Oa NHUPSIXX0 OO0 YCYJIXOU B3O0HIUPOHUU
dbocunnaBit. MyaiissH HaMyJaHU TaBO3YHU XauyMU MHUPSIXXO Jap ILIAPOUTH
ukauMu xo3upau ITomupu lapki. AMcHIaco3un TaBO3yHU XauMH MUPSXXO
nap mwapoutu ukjiiumuu [Homupu Hlapki.

AXaMMAITH aMa/Jud KOP YyHHH MeOoman: MyalissH KapgaHu XoOJaTh
ssXOaHIM TaBACCYTH YEH KapJaHU TABO3YHM XaYMU MUPSIXXO Ba aMCUIIACO3M
Oapou ap3€OMM TabCUPU TAFUMPEOUM HKJIMM Oa NHUPSAXXOU OaTaHIKYX.
OMy3UIlIn  PEXUMU [ISTCUOJIOTUM THUPSIXXO Jap XaB3axoW JapEXou
Toyukucron 60 uctudoaa a3 TAYXU30TH 3aMOHABUN 30HAUPOHUM (HOCHUIIABH.
Uctudoman HaTU4axoum TAJKUKOTH CaXpouu Ty3apoHUIAIIyIa Jap
pekocTpykcusiu auHamukau sxOauad gap Ilomupu IMapki. acocxou
METOJIOJIOTH Ba TEXHOJOTUU MYyalssH HAMYJAaHU TaBO3yHU XauMU MUPIXXO Ba
Mojienico3u. TakMul JOoJaHd aMCHJIACO3UMU TaBO3YHU XauMH MUPAXX0 Oapou
TJIIATCUOJIOTUSN MyOCHUP MYXHUM acCT.

Coxam taromk: ['y3apoHUIaHM TATKUKOTH WHCTPYMEHTAJIA 1ap COXau
[JISTCUOJIOTHS, MOHMTOPHMHTH MHUPAXX0 00 wuctudoma a3 30HIAUPOHUU
dbocuiaBit Ba TaXJIWJIN X0JIATH MUPSIXXOU KYXH.
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ANNOTATION
of autoreferat of the dissertation of Qurboniyon Khusrav Qurbonjon on:
""Dynamics of glacier mass balance in modern natural and climatic conditions
using the example of the Khovarkul (Karakul) Lake basin in the Eastern

Pamirs" for the degree of doctor of technical sciences in specialty 2.1.

Geology, geodesy, hydrology, construction, architecture (2.1.37 Land

hydrology, water resources, hydrochemistry)

Key words: glaciers, mass balance, inverterization, modeling, glaciology,
Eastern Pamir, climate, monitoring, glaciation, glacier dynamics, cryosphere, glacier
exposure, melting.

The object of the study is the glaciation of the Khovarkul Lake basin.

The subject of the research is the improvement of methods and technologies
for measuring the mass balance of glaciers, modeling and applied methods of remote
sensing of glaciers in the Khovarkul Lake basin.

The purpose of the research is to study and assess the impact of climate
change on the mass balance and dynamics of glaciers in the highlands of the
Khovarkul Lake basin in the Eastern Pamirs.

Scientific novelty of the dissertation: The current state of glaciation of the
Khovarkul Lake basin has been studied. Glacier maps have been compiled, mass
balance data have been obtained. The methodology for monitoring the state of
glaciers has been improved. Mass balance modeling has been conducted.
Recommendations have been developed for studying glaciers using remote sensing,
modeling and direct glaciological methods, taking into account the specific climatic
and geographical conditions of the Khovarkul Lake basin.

The theoretical significance of the results of this work can be used in
monitoring glaciation and assessing the impact of climate on glaciers using remote
sensing methods. Carrying out calculations of the mass balance of glaciers in modern
climatic conditions of the Eastern Pamirs. Modeling the mass balance of glaciers in
climatic conditions of the Eastern Pamirs.

The practical significance of the work is as follows: Determination of the state
of glaciation when measuring the mass balance of glaciers and modeling to assess
the impact of climate change on high-mountain glaciers. Study of the glaciological
regime of glaciers in the river basins of Tajikistan using modern remote sensing
tools. Results of field surveys and their use to reconstruct the dynamics of glaciation
in the Eastern Pamirs. Methodological and technological foundations for
determining the mass balance of glaciers and modeling. Improvement of glacier
mass balance modeling is important for modern glaciology.

Scope of application: Carrying out instrumental research in the field of
glaciology, monitoring glaciers using remote sensing and analyzing the state of
mountain glaciers.
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