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AHAJIU3 JJOJITOCPOYHBIX U3MEHEHUM
IJIOLIAJIEA BOJHBIX OFBEKTOB B JOJIMHE 3AIIAJTHOT'O MAHBIYA
HA OCHOBE JAHHBIX JUCTAHIIMOHHOI'O 30OHANPOBAHUA
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AHnHoTanusi. Bogoems! nonuael 3amagHoro MaHbIua SBISIOTCSA KIIOYEBBIMA OOBEKTAMHU CyXHX CTeTeit
eBporieiickoil yactu Poccuu [yist n3ydeHus: OMOreOXMMHUYECKUX IMKIIOB JIEMEHTOB B IIEPEXO0/IHBIX 30HAX MEXK-
Iy Cymieit u Bomoit. [t HUX MaHa OlleHKa AMHAMHUKH IUTIOMIafei BOTHOTO 3epkana (mo naaekcy MNDWI) ¢
UCIIOJIb30BaHMeM JaHHbIX cbeMkH Landsat 5 TM u Landsat 8 OLI ¢ 1985 no 2022 r.; npoaHaau3upOBaHbI
CKOPOCTb M3MEHEHUSI TUIOIIA/ I BOJHBIX OOBEKTOB U CTENEHb CTaOMIIBHOCTH; C HCIIOJIb30BAHUEM METOJIOB JIN-
HEHHOW perpeccuy M KOPPEJsLUK BBIMOIHEH aHAJIN3 CBSI3M AMHAMHUKH IUIOMIAJEH BOJOEMOB C THAPOMETEO-
POJIOTMUYECKUMH NapamMeTpaMu (pacxojaMH BOABI, TEMIIEPATypoil U OTHOCUTENBHOW BIIAXKHOCTBIO BO3JyXa,
aTMOC(EPHBIMU OCATKaAMH).

B nepuon 1985-2022 rr. 601bIIMHCTBO BOAOEMOB JOJUHBI 3ara AHOr0 MaHbIYa UMEJI0 TEHICHIHIO K CO-
KpallleHUIO pa3MepoB. IHTEHCUBHOCTb yMEHBILEHHS MIIOMAAEH pa3sHbIX 03ep Bapbuposana ot 0,3 no 17 %, y
CaMoro KpyIHOTO BOAHOTO 00bekTa — [Iponerapckoro Bogoxpanminina (Bkitodas 03. Manbra-I'yanno) — oHa
cocraBuna 3,4 % 3a necatunerue. Bonoemsl Kymo-Manbluckol BIaguHBI UMEIOT MYJIbCUPYIOIIUI, HECHH-
XPOHHBIN XapakTep U3MEHEHHUS TPaHUI] BOAHOW MOBEPXHOCTH, UTO 3aBHCHUT TIIAaBHBIM 00pa3oM OT MOTOIHBIX
YCJIOBHUI Tojia U TUAPOJIOro-reoMop(OIOrHUECKUX XapaKTEePUCTUK KaKIOTO OTAEIbHOro o3epa. OTMeueHbl
yBEJIMUYEHHUE TUIONIa/iel BOJAHOIO 3epKaia B JojauHe 3anagHoro Maunemua B koHUe 1990-x — nauane 2000-x rr.
u nocaenyromas (2007-2022 rr.) TerneHius Kk ocymeHuto. C yMEHbIIEHHEM Pa3MeEPOB BOAHBIX OOBEKTOB
(moman, IyOWHBI) YMEHBIIAETCS 3HaYEHHE MHJIeKca CTa0MIbHOCTH. JlanpHelee n3MEeHeHHe KiTMMaTnyie-
CKuX (haKTOPOB, ApUAN3ALINS TEPPUTOPHUHN OYIyT CKA3bIBATHCS HA 3THUX 03epaxX HETaTHBHO (WX IUIOMAIN OyIyT
COKpallaThes), 3a UCKIroueHneM o3ep [pysckoe u Jxama, n3MEHEHHE TJIO0IAAeH KOTOPBIX B OOJbIIEH cTere-
HU CBSI3aHO C TeOMOP(}OIOTNIECKUM CTPOSHHEM O3EPHBIX KOTIOBHH M OEpEToB, HEKEIH C KIMMATHIECKUMHU
(axropamu. BriepBbie onperiesieHbl pa3Hble TPYIITBI 03€p M0 TEHASHIUSIM U3MEHEHHS HX Pa3MepOB.

KuiroueBrbie cioBa: BoiHO-00JI0THBIC yroJibsi, IUIOMIAAb BOJHOIO 3epKajia, MPOCTPAHCTBEHHO-BPEMEHHbIC
U3MeHEeHHs, 3anaHbiii MaHby, IUCTAHIHOHHOE 30HIMPOBAHNE, TCONH(POPMAIHOHHAST CUCTEMA.

ANALYSIS OF LONG-TERM VARIATIONS OF WATERBODIES AREAS
IN THE WESTERN MANYCH VALLEY USING REMOTE SENSING DATA

L.V. Sheverdyaev', V.V. Sorokina', A.A. Soltan', A.V. Parfenova'

Abstract. The water bodies of the Western Manych valley are the key objects of the dry steppes of European
Russia for studying the biogeochemical cycles of elements in the land-aquatic interfaces. The dynamics
of water surface areas of these water bodies (according to the MNDWI spectral index) was assessed using
Landsat 5 TM and Landsat 8 OLI survey data from 1985 to 2022. The rate of change and the stability grade of
water bodies were analyzed. An analysis of the relationship between the dynamics of water bodies areas and
hydrometeorological parameters (water discharge, air temperature and relative humidity, precipitation) was
carried out using linear regression and correlation methods.

In the long-term period (1985-2022), most water bodies in the Western Manych valley tended to decrease
in size. The intensity of the decrease in the total areas of different lakes varied from 0.3 to 17%; for the
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largest water body, the Proletarsk Water Storage Reservoir (including Lake Manych-Gudilo), it was about
3.4% per decade. The water reservoirs of the Kuma-Manych depression have a pulsating, asynchronous change
in the boundaries of the water surface, which depends mainly on the weather conditions of the year and the
hydrological and geomorphological characteristics of each individual lake. In the most general terms, one can
note an increase in the total area of the water surface in the Western Manych valley in the late 1990s — early
2000s and the subsequent (2007—2022) drying trend. As the size of water bodies decreases (total area, depth),
the value of the stability grade decreases. Further changes in climatic factors and aridization of the territory
will have a negative impact on these lakes (their total areas will decrease), with the exception of two lakes,
Gruzskoe and Dzhama, the changes in the total areas of which are more related to the geomorphological
structure of lake basins and shores than to climatic factors. Different groups of lakes according to the trends of
changes in their sizes have been identified for the first time.

Keywords: wetlands, water surface area, spatial-temporal changes, Western Manych, remote sensing,
geographic information system.
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