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Annotatsiya: Ushbu maqolada 2020 va 2024 yillardagi masofadan zondlash
ma'lumotlaridan foydalangan holda Chimgo ’rg’on suv ombori maydonini kuzatish
ko'rib chigiladi. Sentinel-2 sun'iy yo'ldosh tasvirlari asosiy ma'lumot manbai sifatida
ishlatilgan va suv yuzasini ajratish uchun normallashtirilgan farq suv indeksi (NDWI)
ishlatilgan. O'tkazilgan qiyosiy tahlil suv omborining belgilangan davrdagi
o'zgarishini aniglashga imkon berdi. Natijalar suv resurslarini baholash, suv omborini
boshgarish va iglim va antropogen omillarning ta'sirini o'rganish uchun amaliy
ahamiyatga ega.
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MOHUTOPHUHI' JUCTAHIHUOHHOI'O 30HANPOBAHUA
YUMKYPI'AHCKOI'O BOJJOXPAHUINIIA TAINIKEHTCKOM OBJACTH

Annomauun: B oannoti cmamve paccmampusaemcs MOHUMOPUHE NAOWAOU
Yumxopean 6000Xpanuiuwja ¢ UCNOTL30GAHUEM  OAHHLIX — OUCAHYUOHHO2O
3onouposanus 3a 2020 u 2024 200vl. B xauecmee 0CHOB8HO20 UCMOYHUKA OAHHBIX
UCNONIL306AIUCH CRYMHUKO8ble uzo0padxcenus Sentinel-2, a ons ewidenenus soonoi
HOBEPXHOCTU NPUMEHSIILCS. HOPMAAU308aHHbIN pasHocmHblil 600Hbli unoexc (NDWI),
1Iposedénnbiii cpasnumenbHbili aHAIU3 NO360IUN ONPEeOentumsb USMEHEeHUsl 8 NI0WAOU
8000XpaHuIuwla 3a YKazawHvll nepuod. Illonyyennvle pesynromamsl uMmerom
NPAKMU4ecKylo  3HAYuUMOCms Ol OYEHKU BOOHbIX  pecypcos,  YNpaeieHusl
8000XPAHUNULEM U U3VUEHUS GIUAHUSL KIUMAMUYECKUX U AHMPONO2EHHbIX DaKMOopoa.

Kntouesvie cnosa: 6oonvie obwvexmul, Sentinel-2, cnekmpanvHbie Kananvl,
NDWI.
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REMOTE SENSING MONITORING OF THE CHIMKURGANSKY
RESERVOIR IN TASHKENT REGION

Abstract:This article examines the monitoring of the Chimkorgan reservoir
area using remote sensing data for 2020 and 2024. Sentinel-2 satellite images were
used as the main data source, and the normalized difference water index (NDWI) was
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used to isolate the water surface. The comparative analysis made it possible to
determine the changes in the reservoir area over the specified period. The results
obtained are of practical importance for assessing water resources, reservoir
management, and studying the effects of climatic and anthropogenic factors.

Keywords: water bodies, Sentinel-2, spectral channel, NDWI.

Brenenue.

Boansie pecypchl UrparOT KIOUEBYIO POJIb B COLUAIBHO-IKOHOMHUYECKOM
pasBUTHHU PCETHUOHOB, 0COOEHHO B YCIOBUAX HapacCTaromuX  KIMMAaTHYCCKHUX
M3MEHEHU M aHTPOIMOre€HHOro BO3AeHCTBUSA. D(PPEKTUBHOE yNpaBiieHHWE BOAHBIMU
00BbEKTaMU TPEOYET PeryJspHOr0o MOHUTOPUHTA MUX COCTOSHUS U JUHAMUKH. OJTHUM
N3 TAKUX BOAHBIX OOBEKTOB SBIISIETCS I‘II/IMI(Opl"aH BOAOXPAaHUINIIC, PACIIOJIOKCHHOC
B IOTO-BOCTOYHOW dYacThu Y30€KHucTaHa, KOTOPOE OOecTeunBacT BOJOCHAOKCHHE,
HPPUTALIUIO U THAPOIHEPT €TUKY.

B Pecniy6nke Y30ekucTane B TOCIEIHUE TOIBI OCYIIIECTBIISIOTCS P pedopMm
mo 3h(EeKTUBHOMY  HUCIIOJIB30BAHUIO  3E€MEIBHBIX W BOJHBIX  PECYpPCOB,
COBEPIIECHCTBOBAHUIO CUCTEMBI YIIPABJIEHUS BOAHBIMU PECYpCaMH, MOJECPHU3AIUN U
Pa3BUTHIO OOBEKTOB BOAHOTO XO35MCTBA.

Bwmecte ¢ Tem u3 rozaa B roJ yCUJIMNBacCTCA )Ie(bI/IIII/IT BOAHLIX PECYPCOB B CBA3U
C I100aJbHBIM M3MEHEHHEM KJIMMaTa, POCTOM YMCIICHHOCTH HACEJIEHUsI U OTpacieu
SKOHOMUKH, UX PACTYIIEH MOTPEOHOCTHIO B BOJIE.

CpeanerogoBoe notpediieHre Boabl cocTaBuiIo oT 51 110 53 muip KyOOMeTpoB,
B ToM umciie 97,2% wu3 pek u caes, 1,9% wu3 xomiekropubix ceret u 0,9% wu3
MOJA3EMHBIX MCTOYHUKOB, YTO COKpaTuiaoch Ha 20% MO CpaBHEHUIO C BBIACICHHBIM
JUMHTOM Boj103a60pa.[1]

B mensx oOecrnedeHuss yCTOMYMBOIO BOJOCHAOKEGHMSI HAcCeJIEHHS M BCEX
otpacield 3koHoMuku peciryonuku B 2020 - 2030 ronax, yimydieHus MeITHOpaTUBHOTO
COCTOSIHMSI OpOIIAE€MbIX 3€MEJb, LIUPOKOTO BHEJIPEHUS PBIHOYHBIX MPHUHIIMIIOB U
MEXaHU3MOB, a Takke HUGPOBBIX TEXHOJOTHI B BOJHOE XO3SHCTBO, OOECIICUEHUS
HaJIe)KHONH pabOThl BOJOXO3SUCTBEHHBIX OOBEKTOB U MOBBIMICHUS 3(P(HEKTHUBHOCTH

HCIIOJIB30BaHUA 3CMCIIbHBIX MW BOJHBIX PECYpCOB: B COOTBCTCTBUHU C Yka3zom
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[Ipesunenta Pecnybnuku VY30ekucran ot 10.07.2020 r. No VII-6024 "O6
yTBepkIeHnr KoHuenuuu pa3BuThs BOAHOr 0 Xo3siicTBa PecniyOnuku ¥Y30ekucTan Ha
2020 - 2030 rompl" OmHMM U3 TPHOPUTETHBIX HAMPABICHUU OMPEICICHO
"COBEpIIIEHCTBOBAHNE M O0OECIEUEHHE MPO3PAYHOCTH CHUCTEMBI MPOTHO3UPOBAHUS,
yaera u popmMupoBanus 0a3bl JaHHBIX BOAHBIX pecypcoB'[1].

YuutbiBas 3TO, B IaHHON CTaThe MPOBEIEH MOHUTOPUHI HA OCHOBE JaHHBIX
JUCTAHIIMOHHOT'O  30HJIMPOBAHUS  BOAHBIX  OOBEKTOB,  PACIOJOXKEHHBIX B
Kamkanapesunckoit o0aacTu.

AKTYaJIbHOCTH T€MbI HCCJIEOBAHUSI.

B ycnoBusx rmo0aibHBIX KIMMATHYECKUX H3MEHEHHWH, pocTa MOTpeOsIeHuUs
BOJBl U YCWJICHHS aHTPOMOTEHHOTO BO3JCHCTBHUS 00ECIEYeHHE YCTONYMBOIO
VIPaBJICHHS] BOJHBIMU PECypCaMy CTAHOBUTCS KPUTUYECKH BAXKHOW 3amadedl Jyis
MHOTHX TOCYIapcTB, BKIto4Yas ¥Y30ekucrtaH. YUMKypraHckoe BOJOXPAHHIIUIIE UMEET
CTpaTernyecKkoe 3HaueHue NJsi PEeruoHa — OHO O0ECleYyuBaeT BOJOCHAOKEHHE,
HUPPUTAIMIO, TTPOU3BOJICTBO AJIEKTPOIHEPTUU, A TAKKE TMOIJACPKUBAET MPHUPOIHBIC
HKOCUCTEMBI. M3MEHeHUsl MIomaau €ro BOJAHOW MOBEPXHOCTHM MOTYT OKa3bIBaTh
CYIIIECTBEHHOE BIUSHUE HA CEIbCKOE XO3SHUCTBO M BOJHBIE PECYPCHI, UTO TpeOyeT
PETyJISPHOTO ¥ TOYHOTO MOHUTOPHHTA.

B cBs13u ¢ 3TUM BO3pacTaeT HEOOXOAUMOCTh MPUMEHEHHS COBPEMEHHBIX TEXHOJIOT A,
MO3BOJIAIOIIUX A(PPEKTUBHO OTCIECKHUBATH COCTOSHUE BOJHBIX 00BEKTOB. OJHUM W3
HanOoJee pe3ybTATUBHBIX METOJIOB ABIISIETCS TUCTAHIMOHHOE 30HAUPOBAaHNE 3EMIIH
(133), koTopoe mpeaoCcTaBiIsieT BO3MOXKHOCTh HAOJIOAaTh 32 U3MEHEHUSIMUA BOJIHOM
MOBEPXHOCTHU B JUHAMHUKE U C BHICOKOW TOYHOCTHIO.
AKTYyanbHOCTh JAHHOTO UCCIIEAOBAHUS OMPEIEISIETCS TOTPEOHOCTHIO BO BHEAPCHUH
WHHOBAIMOHHBIX TMOAXOJ0B K MOHHTOPHUHTY BOJOEMOB B Y30€KHCTaHE. ITO
MOJIHOCTHIO COOTBETCTBYET NMPUOPUTETAM HAIIMOHAJIBHBIX CTPATETUi, HAMPaBIEHHBIX
Ha YCTOWYMBOE BOJOMNOIb30BaHHE U LHUPPOBYIO TpaHChHOpMAIUIO, a TaKxKe
crocoOcTByer Ooisiee 3(pGEKTUBHOMY VYIPABICHUIO BOJHBIMU pecypcamMH Ha
PEruoHaIbHOM YPOBHE.

Hean u 3apaum.
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[Ipu MOHWTOPWHTE BOMHBIX OOBEKTOB MBI HCIIOJIB3yEeM JaHHBIC CITyTHUKA
Sentinel-2, pabotaroiiero Ha cHCTeMe TAaCCUBHOM ChEMKH.

Sentinel-2 — 3To mMuccus o HaOIIOACHUIO 3a 3eMJICH B paMKax IMpOrpaMMbI
Copernicus, KoTopas IOJIydaeT ONTHYECKHE HW300paX€HHUSI C  BBICOKHUM
MPOCTPaHCTBEHHBIM pazpemieHreM (ot 10 m g0 60 M) Haj cymield U mpuOPEKHBIMU
Bogamu (Pucynok 1). Muccuu Sentinel-2A u Sentinel-2B npucoeauHsTCs K TpEThEMY
cnytHuky Sentinel-2C B 2024 roxy u Sentinel-2D B OyayiiieM, B KOHEUHOM HTOTE
3aMCHHB CIIyTHUKU A ¥ B COOTBETCTBEHHO.

Muccust moaepKUBaeT TaKUe CEPBUCH M TIPHIIOKEHUS, KaK CETbCKOXO03MCTBCHHBIN
MOHUTOPUHT,  VIPABJICHHE  YPE3BBIYAMHBIMU  CUTYalUsIMH,  KJIacCH(PHUKAIUS
3eMEIBHOT0 MOKPOBA U KAYECTBO BOJBI.

Sentinel-2 paspabotan u skcruryatupyercst EBporeickumM KOCMHYECKIM areHTCTBOM.
CrytHuku OblTH pou3BeneHbl B Opuapuxcxadene, ['epmanus, KOHCOPIITYMOM IO

pykoBoncTBoM Airbus Defence and Space.[5]

Central wavelength Resolution
Sentinel-2 bands (um) (m)
Band 1 — Coastal aerosol 0.443 60
Band 2 - Blue 0.490 10
Band 3 - Green 0.560 10
Band 4 - Red 0.665 10
Band 5 - Vegetation red edge 0.705 20
Band 6 - Vegetation red edge 0.740 20
Band 7 — Vegetation red edge 0.783 20
Band 8 - NIR 0.842 10
Band 8A - Vegetation red 0.865 20
edge
Band 9 — Water vapour 0.945 60
Band 10 — SWIR - Cirrius 1375 60
Band 11 - SWIR 1610 20
Band 12 - SWIR 2.190 20

Pucynok 1. Criucok CIyTHUKOBBIX CHIEKTPaJIbHBIX KaHalloB Sentinel-2
(ncTOYHUK: https://www.researchgate.net/figure/Sentinel-2-band-
characteristics_tbll 314119510)

Kaxnpiii ciytauk Sentinel-2 umeer oaun npudop, Multi-Spectral Instrument

(MSI), xotopseiii umeer 13 cHmekTpadbHBIX KaHAJIOB B BHIWMOM/OIMKaMIIEM
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uHppakpaciom (VNIR) ©u KOpOTKOBOJHOBOM HH(PAKPACHOM CIEKTPaJIbHOM
nuanazone (SWIR). IlpoctpanctBennsiii noctyn 10 m (33 dyra) B npenenax 13
IMana3oHOB TO3BOJISIET MPOAODKUTH COTPYyIHHYECTBO ¢ Muccusimu SPOT-5 u
Landsat-8, mpu ’TOoM OCHOBHOE BHUMAHHUE YIIENSIETCsl KilacCU(PUKAIIMU 3EMEb.

Pa3zpaborannsiii u moctpoernsiii Bo @panruu Airbus Defense and Space, MSI
UCIOJIb3yeT KOHIIENIMI0 push-Opoma, W €ro KOHCTPYKIMS Oblla 00YCJIOBIICHA
BBICOKUMH TpeOoBaHUsAMH K 290 kM (180 MUIIb) MTOIOCH! 3peHUS, HAPSAAY C BBICOKUMH
F€OMETPUUYECKUMU U CIEKTPAJIbHBIMU XapaKTEPUCTUKAMH, HEOOXOAMMBIMU IS
m3Mmepenuid. OH wumeer aneptypy 150 mm (6 nO100HMOB) W Tpex3epKalbHYIO
AHACTUTMATHYECKYIO KOHCTPYKIHMIO ¢ (DOKYCHBIM paccrosiHueM okono 600 mm (24
JIoiiMa); ToJie 3peHusi CcocTaBiser npumepHo 21° nHa 3,5°. 3epkaiia HMEIOT
OpSIMOYTOJIBHYIO (POPMY M HM3TOTOBJICHBI U3 KapOuja KpeMHHsS MO aHaJIOTWYHOU
TEXHOJIOTHH.[ 5]

Ha ocnoBe mannbix cnyTHuka Sentinel-2 co3maroTcsi MHAEKCHBIE KapThl, C
NOMOIIbIO KOTOPBIX AHAJIU3UPYIOTCA BOAHBIE O0BEKTHI. [l ompeneneHus: BOJIHBIX
00BEKTOB M0 KOCMUYECKUM MYJIbTUCTIEKTPAILHBIM CHUMKAM MbI Oy/1eM HCTOJIb30BaTh
nuaaexc NDWI.

HopmanuzoBannsiii unaexc pasHoctu Boabl (Normalized Water Difference
Index, NDWI) — 310 uHIEKC, HCIIOIB3YEMbBIH SIS HICHTU(PUKAIIMN BOJIHBIX 00BEKTOB
Ha CIIyTHMKOBBIX WJIM a’3pOKocMHYecKux cHMMKax. NDWI ocHOBaH Ha pa3Huue B
norJionieHny cpeta B OnmxHeM nHdppakpacHoM (NIR) u Buaumom 3enenom (Green)
JMarna3oHax 3JeKTPOMarHUTHOTO CIEKTpa.|[§]

Tabnuya 1. @opmyna u umoekc, UCNOAb3YEeMbIU NPU ONPeOesleHUU BOOHbIX

00beKmos
JAnana3zon
HNnaexc dopmy.ia
3HAaYeHHe
Normalized Boxa MMEET
J NDWI = (GREEN — NIR)/(GREEN +
Difference IIOJI0KUATEIBHBIN
NIR)
Water Index 3HAK
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https://browser.dataspace.copernicus.eu/.
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CCBIJIKC

B OeIsIX BBIABJICHUSA W MOHHTOpPHUHIA

BOJHBIX OOBEKTOB Ha HCCIEAYEMON TEPpPUTOpPUM MbI OyAeM coOuparh JaHHBIE

exemecsuno 3a 2020 u 2024 rox. [ns onpeneneHus BOAHBIX OOBEKTOB B

CHEKTPAThHBIX KaHAJIaX CIIyTHUKOBBIX JAaHHBIX UCIIOIB3yeM (POPMYIIbI, IPUBEICHHBIC

B Tabnurze 1.

Pe3yabTaThl 1 MX 00CyXKACHHE.

B pesynbTate mMbl cobpanu ganubie 3a 2020 u 2024 roa B uccienyeMoM HaMu

pEruoHe.

Tabauya 2. Onpeoenenue niowadu YumKkypeancko2o 6000XpaHUIUWA UHOEKCe

NDWI
(6 paszpese mecayes 2020 u 2024 200a)
Ne | Jlara cbéMKH R Pazuuna | Ilpumeuanue
2020roaa 2024roana
1 SuBapb 5766,234 13414777 | 7648,543
2 deBpaib 8594,044 22035,585 | 13441,54
3 Mapr 11196,845 | 29015,489 |17818,64
4 Anpenb 21410,049 | 34856,739 | 13446,69
3) Maii 26036,233 | 38512,235 | 12476
6 UroHb 24957,109 | 38580,198 | 13623,09
7 Uronb 16431,646 | 29399,589 |12967,94
8 ABrycr 10788,785 | 17316,936 |4734,493
9 CeHta0pb 12582,443 | 10708,946 |-3062,18
10 | Oxts6pb 13771,122 | 10987,96 -6142,73
11 | Hosi6pb 17130,688 | 10658,434 | -8847
12 | JlekaOpb 19505,436 | 10358,635 |-9146,8

Yumkypranckoe Bomoxpanuimine (y30. Chimqgo ‘rg ‘on suv ombori) — pyclioBOE

BOJIOXpaHUJIMIIE, COOpYXEHHOE B 1960
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rony. Y30ekucran, Kamkanapeuackas  obiacte.  PacmonoxxeHo B pycie

peku Kamikagapbsi . MakcumanbHast ee tiomanps — 49,2 km?, 00béM — 0,5 kM3,

riryonHa — 28 M. [Ipy MUHUMaIbHOM HANOJIHEHUW IUIOWAAb COKpamaercs a0 11
KkM?, 00BE€M — mo 10 muH M3, TiyOmHa He mnpeBbimaer 12 M. Bomoxpanunwuiie
TerI0BOHO. MakcumanbHasi Temmneparypa Bojbl, 29,5 °C, O6buia 3adukcupoBaHa B
HIOHE.

HUccnegoBanue HampaBiIeHO Ha HU3y4Y€HUE BPEMEHHBIX PAJOB
W3MEHEHUSI BOJHOW MOBEPXHOCTH YUUMKYPraHCKOTO BOJOXPAaHUJHUIIA B
Oacceitne pexu Kamkamapes. DTO moMoraeT OTCIEKHUBATH HMEIONIUECS
BOJIHBIC pECYpChl M HUX HU3MEHEHHUS 3a MNPOWEAIIUA mepuoa s Oojee
3¢ bEeKTUBHOTO yINpaBJEHUSA CYIIECTBYIOIIMMHU pecypcaMu U JIYy4dlIero
IUIAHUPOBAHUSA, KOTOPOE UrpaeT BaXHYI poJib IS OpOIIaeMoOro
3eMyeqeNus, CPeACTB K CYIIECTBOBAHUIO JIIOJEH M KO CUCTEMHBIX YCIYT.
[Inomans 3epkana 3a MOCIEAHUE HATh JET MEHSJIACh MO-Pa3HOMY, KOTOpPOE
CBHUJETEILCTBYET O TOM, YTO B HEKOTOpbIe Tojbl Habmromancs aeGuiut
BOJbl, B UTOT€ MPHBEIO K MOYTHU BBICBIXaHUIO BOJOEMOB. DTO CBS3aHO C
M3MEHYUBOCTHIO KJIMMaTa M €ro HM3MEHEHHUEM u3-3a TJ100albHOTO
MOTEMJIEHUS ¢ BBICOKOW TeMIepaTypoil U MEHBIIUM KOJUYECTBOM OCAJKOB.
Oxungaercs, 4TO NEPUOJUUYHOCTh UHTECHCUBHBIX H3MEHEHUN TeMIepaTyphl
BO3JlyXa M KOJIUYECTBAa OCAaJKOB, a TaKXe€ HX H3MEHUYHUBOCTb OKaXyT
HEraTUBHOE BJIUSHUE HAa BOJHBIC PECYpPChl U YPOXKaWHOCTH . JlaHHBIE ns
ATOW 1MW OBIIM MOJYUYEHBI B PE3YJIbTaTe NUCTAHIIMOHHOTO 30HIUPOBAHUS,
B YAaCTHOCTH, M3 JaHHBIX Sentinel, KOTopbsle MPeaOCTABISIIOT B CBOOOJTHOM
noctyne u3oOpakeHuss 3eMJIM C BBICOKUM paspemieHueMm. HM3o0paxeHus
JUCTAHIIMOHHOTO 30HAUPOBAHUS OBIIH MOJATOTOBJIEHBI 3a MITh Pa3HbBIX JET,
M TO0 OTUM HU300pa)€HUsIM BOJHAs MOBEPXHOCTh M3BJIEUEHA C
HCIOJb30BAHUEM MIMPOKO HCMOJIb3YEeMOW METOJOJOTUU KOHTPOJIUPYEMOM
KJaccu(ukanuu, B KOTOPOH pa3auyHble 00bEeKThl HAa 3eMJie paclpeensoTcs
0O COOTBETCTBYIINUM KkjaccaM. Ha ocHoBe kinaccu@uuUUpoOBaHHBIX

n300pakeHU MOXKHO NPOBECTU aHAIMU3 U3MEHEHU Bogoxpanunuma c 2020
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no 2024 rox 3a mocineaHue NATh JeT. Pe3ynabTaThl TaHHOTO MCCIEIOBAHUS
MOKa3bIBAIOT, Kak MEHSIacCh MMOBEPXHOCTH UuMKypraHCKOTO
BOJOXPAHUWJIKNINA B pa3Hble MEPUOJbl BpeMeHU. B memom 3a mociaeaHIOIO
natunetrky ¢ 2020 mo 2024 ronxn mnjomanb 3epkKajla BOJOXPaHUJIKIIA
MEHSJIACh MO-pa3HOMY. Pe3ynpTaThl 3TOr0 MCCIEA0OBAaHUSA MOT'YT OKa3aThCs
OYEHb IMOJIE3HBIMU JJS JHIl, NPUHUMAIOIMIKUX PELUICHUS, HIU YUYCHBIX,
3aHUMAIONIUXCS] YNPaBJICHUEM BOJHBIMH pECYypCaMU U IJIAHUPOBAHUEM
Oynyiiero npv HaJlU4UU BOJAHBIX PECYPCOB.

[10]

Pucynox 2. [luarpamma tutomaan YWMKOPraHCKOTO BOJOXPaHWJIHIIA,
onpenenennas no unaexkcy NDWI 3a 2020 u 2024rog.

(PucyHOK clieiman aBTOpOM).
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Pucynox 3. Kapra YapBakckoro BOAOXpaHWINIIA, CO3/laHHAs myTeM cuHTe3a RGB
KaHAJIOB HAa OCHOBE JaHHBIX chyTHUKa Sentinel-2, mo cocrosauro Ha 2024 Tom.
(PucyHOK c/iei1aHo aBTOpOM)
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it K 4. T BaKCKOI'O0 BOJOXPaHUJIMIIIA, JTaHHAs IIyTEM CHHT
Pucyraok 4. Kapra YapBakckoro Bomoxpa a, CO3IaHHa em cuare3a RGB
~ KaHaJloB Ha OCHOBE JIaHHBIX clyTHHKa Sentinel-2, mo cocrosnuro Ha 2020 rog.

(PucyHok cnenano aBTopom)

25.07.2020
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12.10.2024 10.10.2020

Pucynok 5. Kaptel ungexkca NDWI, ncnionb3yemslid 1151 onpeesieHnst TUIoaau
UMMKypranckoro BOAOXPaHWINILA 10 COCTOSHUIO Ha HIOHb. (PUCYHOK cienano

aBTOPOM)

AHanu3 JaHHBIX TMOKa3ajd, 4YTO IUIONaJb YapBakCKOro BOJOXPAaHWIIMIIA B
suBape 2020 roga coctasuna 57,66 km?, a B auBape 2024 rozga cocrasuna 134,15 km?,
caMblii BBICOKMIT TTokazarens 3a 2020 roga MokHO yBHAETh B Mae - 260,36 kvm?, a 3a
2024 roxa caMblif BRICOKHIA TOKa3aTe b MOKHO YBUIETh B Mecslle uioHe — 385,80 kv,
B 2020 roxy ¢ ssHBaps 10 MapTa IuIomank sospacio 10 101,7 km?.

YBennueHue miomaai BOJHONW MOBEPXHOCTH aHAIIN3!

Poct ¢ SluBaps mo Urons, ocobenHo B Anperne u Mae.

Pe3koe nanenue B Mrone u ABrycre, 3aTeM HEyCTOWYUBBIN POCT.

IMux B Urone (31693.69), muaumym B SAnsape (57,66xm2).

OO6mmit mpupocT 3a roa (Aexadphb - THBAPb):

19505.436 — 5766.234 = +13739.202 kB.M

B 2024 roxy ¢ ssHBaps 10 MapTa IoKa3aTellb BeIpoc 54,3 km?. AHamms:

Peskuit poct ¢ SAuBaps nmo Maii, nmuk B Mae (41519.183 kB.m).

CuibHoe nanenue ¢ Urons no Jlexkadps, ocodenno nocie Urons.

OOGuuit mpupoct/yObuTh 3a ToA (1IeKaOdph - STHBAPHD):

10358.653 — 13414.777 = —3056.124 xB.M(yObL1H) UNMKYpraHCKOE BOJTOXPAHUIIUIIES
pacmojiokeHo Ha peke Kamrkamapes M caMO HE TUTAaeT JIPYrue KPYIHbBIE PEKH WIIH

03€pa. Ero ocHoBHas GhyHKIIMSI — peryiupoBaHue cToka peku Kamkamgapes mis:
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-OpOLIEHUS CEIbCKOXO035MCTBEHHBIX 3eMenb B KalmkagapbuHckoi 001acTu;

-BOJIOCHA0KEHUS HACEIEHHBIX MYHKTOB;

-TI0/1/Iep>KaHusl BOAHOTO OajlaHCca B 3aCYIUIMBbBIE TIEPUOIBI.

[Tocne BomoxpaHuiuIia BoAa NpoJoJHKAET Teub 1o pyciy Kamkagapbu, koTopas,
B CBOIO Oue€pe/b, TepsAeTcs B MycThiHe Kapakymbl, HE JOCTUTasi MOpPEN WU IPYTHUX
KPYIHBIX BOJOEMOB.

1. Knumatuueckue ycioBHs:

UMMKYypraHckoe€  BOJIOXPAHWIMINE  pAaCIOIOKEHO B  30HE  apHUJIHOTO
(3acymnuIMBOrO) KJIMMara, XapaKTepHOro s rora Y30eKucTaHa, B YaCTHOCTH —
Kamkagappunckoit oOnactu. BoT OCHOBHbIE KIMMATHYECKUE YCIOBUA HTOU
MECTHOCTH:

1. Temneparypa Bo3ayxa

JleTo: oueHb xapkoe, cpeaHsss temneparypa utons — +30...+38°C, unorna
noxoaut ao +45°C.

3uMa: yMEpPEHHO XO0JIOJIHASA, B SHBApE TEMIIEPATYPa MOXKET OIyCKAThCA A0 -3J.. .-
10°C, Ho vacTo aepxxutcs okosno 0°C.

2. Ocagkn

Hwuskwuit ypoens ocagkoB — B cpeanem 200—400 mM B roj1, mpuyéM OCHOBHAS
HX YacTh BBITIAJIa€T BECHOU U 3UMOM.

Jleto — npakTUyecku 0€3 0CaJKOB, C BEICOKOW UCMAPSEMOCTBIO BOJIBI.

3. Ucnapenue

Ouenb Bbicokoe: 10 1 000-1 500 MM B roj, 4ToO NPEBBIMIAET KOJIUYECTBO
0CaJIKOB M TpeOYyeT aKKypaTHOTO BOJOXO03UCTBEHHOTO YIIPABICHUSI.

4. BerpoBble yCIIOBUS

YacTtbl cyxue BETphl U MbUIbHBIE OypH, 0COOEHHO B KOHIIE BECHBI U JIETOM, YTO
MOXET YCKOPSTh UCIIAPEHHUE U BBI3BIBATH IPO3HIO.

S. I'uaposorunyecKuii pexum

OCHOBHOW NPUTOK BOJIBI — BECHOM 3a CUET TasHUS CHETOB B rOpax, MUTAOLINX

peky Kamkanapps.2. OnTumMu3zanys BOJHOTO peKUMa:
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[IpoBeneHrie MEpONPUATHIA IO YIYUYIIEHUIO YIIPABIECHUS BOJAHBIMU pecypcaMu
Y PEKUMOM 3KCIUTyaTallii TUAPOCOOPYKEHUN TAKKE MOTJIO MOBJIUATH HA YBEIHMYEHUE
o0beMa U TUIOIIAId BOJAHON MOBEPXHOCTH.

3akioueHue.

[Ipumenenue MeETOAOB JIMCTAHIMOHHOTO 30oHAMpoBaHus 3emiu (/133)
IPOJIEMOHCTPUPOBAJIO BBICOKYIO 3(P()EKTUBHOCTh B SKOJIOTMUECKOM MOHUTOPHUHTE.
Hcrnonb3oBaHue CIIyTHUKOBBIX JAHHBIX, TaKue Kak Sentinel-2, Mo3BoJseT MPOBOAUTD
PEryJsIpHbIA aHAJIM3 COCTOSHUSI BOAHBIX OOBEKTOB, HE BBIXOJII HA MECTHOCTb. JTO
O0COOEHHO aKTyaJIbHO JJISl TPYAHOJIOCTYITHBIX MM OXPAaHSAEMBIX TEPPUTOPUH, a TAKKE
B YCIIOBUSIX OTPAaHUYEHHBIX PECYPCOB Ha MPOBEAEHUE MOJIEBBIX UCCIEIOBAHUN.

Takum o0pasom, TtexHonorun J[33 SBISAIOTCS BaXHBIM HHCTPYMEHTOM
YCTOMYMBOIO  BOJOMOJIb30BAHMSI M  MPUHITUS  YOPABICHYECKUX  PEIICHUH,
HaIlpaBJIEHHBIX HAa OXpPaHy M palMOHAIbHOE HMCIOJb30BAHHE BOAHBIX pecypcoB. B
JaNbHEHWIIIEM  1eJIeCO00pa3HO  pACHIUPHUTh aHAIW3 3a CYET  HWHTErpaluu
METEOPOJIOTMYECKUX TaHHBIX U CO3/IaHUs IPOTHOCTUYECKUX MOJENEH.
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