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MNOBBIIEHUE TOYHOCTU JUCTAHLIMOHHOM OLIEHKHA
BUOMACCHI CTEITHBIX COOBHIECTB
YEPE3 AHAJIU3 MHOTI'OJIETHENA JUHAMUKHU BETETALIUU
C UCITOJIB3OBAHUEM METO/JA ITTABHBIX KOMIIOHEHT
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AnHoTanus. TodHas OI[cHKa HAI36MHOM OMOMACCHI B CTEITHBIX AKOCUCTEMAaX UMEET PEIIAOIICe 3HAUCHHE
JUTsl TOHUMAaHMsI MOTEeHIIMAalla CeKBECTPaIK YIIIepo/ia, OIHAKO OCTAETCs CIIOYKHOM 3a/1aueil B 3aCyIIUIMBBIX pe-
THOHAX M3-3a CE30HHOH M MEKTOIOBOI JIUHAMHKH PACTHTCIBHOCTH. Pa3paboTaH HOBBIM METOJ| IUCTAHIIMOH-
HOW OIICHKY HA/I36MHOW (PUTOMACCHI TPABSIHUCTON PaCTUTEIHLHOCTH, YCTONYUBBIN K CE30HHBIM U MEKTOIOBBIM
W3MCHCHHSM COCTOSIHUSI PACTHTEIBHOTO ITOKPOBA B YCJIOBHUSX 3aCYIUIMBOTO KimMaTa. Metos anpoOupoBaH
Ut Tepputopun crenHoro [lon6acca, rme B 2024 1. ObUTH TIPOBENCHBI TIOJIEBBIC U3MEPEHUSI CYXOU Ha/l3eM-
HOW Omomaccel Ha 118 yJacTkaX MPUPONHBIX M MOTYIPUPOIHBIX CTEICH, KOTOPhIC OBLTH HHTCTPHPOBAHBI C
MYJIBTUCIIEKTPAJIFHBIMU CITy THHKOBBIMU JTJaHHBIMU TuiaTdopM Sentinel-1 u Sentinel-2 mist pacdera Bererarm-
onnbix uHaekcoB (NDVI, EVI, NDWI, BRI, BSI, RVI). Meron ananu3za riaBabix koMoHeHT (PCA) Obut
NMPUMEHEH K MHOTOJIETHUM BpeMeHHbIM psiiaMm NDVI 1151 BbIsiBiIeHHS 3aKOHOMEPHOCTEHN JIOJITOCPOUHOMN JTUHA-
MHKH pacTUTENBbHOCTU. IHTerpalus nepeMeHHbIX, Noay4yeHHbIX MeTo1oM PCA 1 XapakTepu3yIolux MHOTO-
JICTHIOKO JTMHAMUKY PACTUTEIBHOCTH, CYIICCTBEHHO MOBHIIIACT TOYHOCTh OIICHKH OroMacchl. OKOHYATEIbHAS
o0oOIIeHHas aamuTHBHAs Monenb, Brtrodarmas EVI, BRI, BSI u nee masabie kommoneHTsl (PC2 u PC3),
o0BbsicHsieT 84,9 % Bapuaruu Oromaccsel, 9yTo Ha 24,3 % MpeBBIIACT Pe3yNIbTaThl TPAJIUIIUOHHBIX MOJIXOJIOB,
HCTIONB3YIONINX CIUHIYHBIC HHICKCHI. [IpeIoKeHHBII METOI TO3BOJISICT TUCTAHITMOHHO CTPaTH()UIIUPOBATEH
pacTHTENIbHBIC COO0IIECTBA IO (PYHKIIMOHAIBEHBIM THITAM 0€3 MacIITaOHBIX MMOJICBBIX 00CIICIOBAHUI, TIpeIia-
rast IpakTUYECKOE PeIlleHne JJIi MOHUTOPUHTA MPOJYKTUBHOCTHU CTENeH B 3aCyUTUBBIX PETHOHAX.

KuroueBble €10Ba: CIICKTPAIbHBIC HHIICKCHI, METOJI IJIABHBIX KOMIIOHCHT, IUCTAHIIMOHHOC 30HIUPOBAHIE
3emun, Haa3eMHas Onomacca, cTenb, Jlonbacc.

IMPROVING THE ACCURACY OF REMOTE ASSESSMENT
OF BIOMASS OF STEPPE ECOSYSTEMS
BY THE ANALYSIS OF LONG-TERM VEGETATION DYNAMICS
USING THE PRINCIPAL COMPONENT ANALYSIS

LI Strelnikov', A.A. Magaeva', L.V. Sheverdyaev'

Abstract. Accurate assessment of aboveground biomass in steppe ecosystems is crucial for understanding
the potential of carbon sequestration, but remains a challenging task in arid regions due to seasonal and
interannual vegetation dynamics. In this study, a new method for remote assessment of aboveground phytomass
of grass vegetation has been developed and tested, which is resilient to seasonal and interannual changes in
vegetation cover under arid climate conditions. The method has been tested for the territory of steppe Donbass,
where in 2024 field measurements of dry aboveground biomass were carried out on 118 sites of natural and
semi-natural steppes, which were integrated with multispectral satellite data from Sentinel-1 and Sentinel-2
platforms to calculate vegetation indices (NDVI, EVI, NDWI, BRI, BSI, RVI). Principal Component Analysis
(PCA) was applied to multi-year NDVI time series to identify patterns of long-term vegetation dynamics. Our
results demonstrate that the integration of variables obtained through PCA and characterizing multiannual
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vegetation dynamics significantly improves biomass estimation accuracy. The final generalized additive
model, incorporating EVI, BRI, BSI and two principal components (PC2 and PC3), explains 84.9% of biomass
variation, which exceeds the results of traditional approaches using single indices by 24.3%. The proposed
method allows for remote stratification of plant communities by functional types without extensive field
surveys, offering a practical solution for monitoring steppe productivity in arid regions.

Keywords: spectral indices, principal component analysis, remote sensing, aboveground biomass, steppe,
Donbass.
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