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AHHoTauuA. [InA aHan13a U3MeHeHi PacTUTENbHOTO NOKPOBA Ha TEPPUTOPM POCCUICKON YacT YOCYHYPCKOM KOTNOBK-
Hbl UCMOMb30BaHbl CNYTHUKOBbIE M306paXKeHUs C KoCMUYecKnx annapatos Landsat-5 n Landsat-8 pna netHux neprogos 1988
12019 rogoB. Y6cyHypcKas KOTNOBWHA pacronoxeHa Ha rpaHumue Pecny6nukm Toiea u MoHronuu. Ha paBHUHHON TeppuTopum
CEBEPHOW YacTV KOT/IOBMHbI NPeACTaBeHa MO3anyHasn NaHAWadTHaA CTPYKTYPa U3 HAaCTOALLYX, CyXMX U OMYCTbIHEHHbIX CTEMEN.
Ha ocHoBe cnyTHWKOBO MHPOPMaLIMK 1 yueTa KapTorpadmueckoil HGopMaLmm Ha uccneayemon Tepputopun YocyHypckom
KOT/IOBVHbI BblieNieHbl 9 KNaccoB Ha3eMHOM noBepxHOCTU. COrnacHo JaHHbIM KOCMUYECKUX CHUMKOB 0bLas nnowaab Yocy-
HYPCKOI KOTNIOBUHbI Ha TeppuTtopui Poccnm coctaBnsieT 19.5 Thic. KM2. B pesynbTate gelundprpoBaHma CyTHAKOBbIX JaHHbIX
OLleHeHbl M3MEeHeHUA NoLLafeil BbleneHHbIX KNacCoB Ha3eMHOW NMOBEPXHOCTU. VI3 nonyyeHHbIX pe3ynbTaToB Cleayer, Yto
3a nocnepHvie 30 NeT Ha TePPUTOPIY CEBEPHOI YacTy YOCYHYPCKOI KOTIIOBHbI MIOLLAb BO3AENbIBaEMbIX MO COKpaTUach
Ha 80 %. Ha 3abpoLueHHbIX MaLlHAX BOCCTAHABNMBAETCA CTEMHAA PacTUTENbHOCTb. Ha paccmaTpriBaeMoit Tepputopum nayT
npoLecchl ONyCTbIHWBaHMA. B TeueHne paccmaTpmBaeMoro nepriofa NPom3oLLI0 CoKpalleHve NoLWaamn Nyros v paclumpeHve
TEPPUTOPWIA CyXMX 1 ONYCTbIHEHHbIX CTEMeN € yYacTMem KyCTapHUKOB KaparaHbl byHre.

KnioueBble cioBa: cTeny, pacTUTesbHbINA NOKPOB, KOCMUYECKME CHUMKM, YOCYHYpCKas KOTNOBIHA.

CoBpeMeHHOe I7106a/IbHOE M3MeHeHe KIMaTa yCu-
JMBaeT apUHOCTD KNMMaTa Ha Tepputopun LleHTpans-
HOt A3un. 3a TocyeffHee CTOMeTIe B apU/IHBIX PeTMOHAX
LlenTpanbHOi A3uM cpefjHerofioBas TeMIIEpPaTypa BO3-
myxa BbIpocna Ha 1.0-2.3°C, B To BpeMs: Kak y1o06anpHas
TeMIlepaTypa BO3JlyXa IOBbICUIACh NpuMepHO Ha 0.85°C
(1, 2, 3]. CoBpeMeHHBIe KNMMATHYECK/e U3MEHEHUS,
XO3AJICTBEHHAs JleAATe/IbHOCTD Ye/I0BeKa OKa3bIBaIoOT
CYILIeCTBEHHOE BIMsAHME HAa M3MEHEHM B 3KOCUCTeMaX
apuHBIX pernoHoB LleHTpanbHOM A3un.

Lenbio faHHOTO MCCNENOBAHNA ABIAETCA aHAINU3
V3MEHEHUII B IPOCTPaHCTBEHHOM PaclpeeNleHUN pac-
TUTETbHBIX COOOIIECTB HA TEPPUTOPUN POCCUIICKOI
qacT YOCYHYPCKOII KOT/IOBVMHBI IO JAHHBIM Jlemud-
PMPOBAaHNA KOCMUYECKMX CHIMKOB.

Y6cyHypcKast KOTIOBUHA PacIioNoXKeHa Ha IpaHuIle
Pecrry6nuku TeiBa 1 Monronbckoit Haponnoit Pecry-
Onuky npuMepHO Mexxay 48-50° c.ur. u 91-99° B.z.
[TpoTs>KeHHOCTD KOT/IOBVHBI C CeBepa Ha 10T COCTaB/IAET
160 xM, ¢ 3amaga Ha BocTok — 600 kM. C ceBepa KOT/IO-
BUHY OTPaHNYMBAIOT XpeOThI 3amagHblil M BocTouHbII
Tanny-Ora n Haropbe CaHrueH, ¢ 1ora — xpe6ts byr-
Haii-Hypy n Xan-Xyxait, ¢ samaga - xpeber Ilaran-
[lIn6ery u ropusie MaccuBbl Typren-Yma u Xapxupa
Mowronbckoro AnTas, ¢ BOCTOKa — BOfopasfen ¢ bac-
certHoM peku JJanrap-Mypan. KornoBuna 6eccroynast.
Ha ee Teppuropun HaxoguTcs HeCKONbKO o3ep. Ham-
6orblilee 110 IO/ BOZHOTO 3epKasia CO/IeHOe 03epo
Y6cy-Hyp (pasmepom 80 Ha70 KM 1 ITy6MHOI0 OKO/IO
15 M) JIEXUT B 3alIaHOI 9acTy KOTIOBUHBI [4].

Ha tepputopuu Poccun Haxoputcs ceBepHast 4acTh
Y6cyHypcKoit KOTIOBMHBL. J[Is1 paccMaTpyuBaeMoro
peruoHa XapakTepeH pe3Ko KOHTMHEHTAIbHBI KIIM-
MaT C MaJIOCHE)XHOI 3MIMOJ1, YXapKUM U CYXUM JIETOM.
CpepHerogoBas TeMIepaTypa BO3JyXa COCTAaB/ACT —
5.7°C, KOMM4ecTBO TOAOBBIX OCAaJAKOB OKO0O 150 MM,
BeTreTAaLVIOHHBII IIePUOJ, IIPORO/DKAETCS € Mast IO CeH-
16pb. CpefiHAA TeMIlepaTypa sSHBaps COCTAB/IACT —
32°C, ntons - +18°C [2, 3]. Ha paBHUHHOI TeppuTOpun
CeBEPHOI 4acTy YOCYHYPCKOI KOTIOBMHBI IIPECTaB-
JleHa CIOKHasi MO3amy4Has MaHjmadTHas CTPYKTY-
pa U3 HACTOAIUX, CYXUX UM ONYCTHIHEHHBIX CTerell
[5]. 3HaunTeNIbHAA YACTDb 3TUX CTEIHBIX TEPPUTOPUIL
VICTIOZIb3YeTCS KaK MacTOMIIA 1 CEHOKOCHI, HeOOIbIIast
YacTh pacraxaHa.

[l71s1 aHa/IM3a M3MEHEeH NIt B PaCTUTENIBHOM ITOKPOBE
ceBepHOII 4acTu YOCYHYPCKOI KOTIOBVHBI VICIIONb-
30BaHbBI CIYTHUKOBBIE M300paKeHNUA C KOCMUYe-
ckux anmaparos Landsat-5 u Landsat-8 s meTHux
nepuopos 1988 n 2019 rogos. VcxomgHble MaTepuabl
CITyTHUKOBOJ CheMKU IIOTTy4YeHbI C CaifTa reonornye-
ckoit cnyx6sr CIIA (http://earthexplorer.usgs.gov).
Vcnonb3yeMble JaHHBIE UMEIOT YPOBEHb 00pabOTKY,
KOTOPBIII BKITIOYAET PaMOMeTPUYECKYI0 KOPPEKIIIIO,
IIPMBA3KY 10 OpONTATIbHBIM IIapaMeTpaM, IIpMBefeHne
B CTaHJAPTHYIO KapTorpadudeckyo npoexuuio (UTM)
Ha amnuncouge WGS-84. O6paboTka KOCMUIECKIUX
CHVIMKOB IIpOBeJieHa B Fe0MH(POPMAIIOHHOI CUCTEMe
GRASS ¢ ucnonp3oBaHneM MeTofa Kraccupukanmnm
SMAP. Pesynbratsl 00pabOTKM KOCMUYECKUX CHIMKOB
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1988 11 2019 rofoB ¢ BBI/je/ICHHBIMY Ha HUX K/IACCaMyl  CKOJ KOT/IOBMHBI TIPEICTAaB/IeHbl HA PUCYHKaX la u 16
Ha3eMHOII TIOBEPXHOCTH [/ CeBEPHO YacT! YOCYHYp-  COOTBETCTBEHHO.
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Puc. 1. IIpocTpaHCcTBeHHOE pacIpefie/ieHyie pacTUTEIbHBIX COO0IeCTB Ha TeppUTOpUU YOCYHYPCKOI
KoT/10BVMHBI B 1988 (a) 1 2019 (6) rogax 1o JaHHBIM CHMMKOB ¢ KOCMMYeCKuX anmnaparoB Landsat-5 u Landsat-8.
HasBaHnus Bbifie/leHHbIX K/TACCOB Ha3eMHOII TOBEPXHOCTY TIPVBEMIEHBI B TEKCTE CTATbU

B pe3ynbTaTe aHaaM3a KOCMIUYECKUX CHUMKOB,
TIOYBEHHOI KapTbl I KapTbhl paCTUTE/IbHOI'O IIOKpOBa

TAaHOBbIX ITOYBAX, IIOTBIHHO-THIPCOBO-TUITYaKOBbIE
ITyCThIHHDBIC CTEIIN,

Ha JICCTIeTyeMOlT TeppUTOpry YOCYHYPCKOIT KOTIOBUHBI 4 — TUITYaKOBO-TBIPCOBBIE CTEITN C YYacTIeM KaparaHbl

BBIJIETIEHBI 9 KJIaCCOB HA3€MHON ITOBEPXHOCTIL:
1 -1mo/ma cenbCKOX03AMCTBEHHOTO MCIIOIb30BaHM A
W 3aJIEXN,

Ha KalITAaHOBBIX ITOYBAX, IIO/IBIHHO-THIPCOBO-TUII-
YaKOBbI€ ITYCTbIHHbIEC CTEIIN Ha CBET/I0-KAIITaHOBbIX
COJIOHII€BATBIX ITOYBAX,

2 —TaC-6I/IIOpI‘YHOBbIC IIyCTbIHN C PEOKVMMN 3/TaKaMU, 5 —I‘aHO(l)I/ITHOKYCTapHI/I‘IKOBbIG ITyCTbIHM M COTTOHYAaKO-

IIO/IBIHHO-TBIPCOBO-TUITYAaKOBbI€ ITYCTbIHHbIE CTEIIN,
TIOJIBIHHO-ThIPCOBbIE CTEIIN,

BbI€ JIyTa Ha TAKbIPOBMJHBIX COIOHYAKOBBIX II0YBAX
U TaKbIpax,

3 —3apOoC/i KaparaHbl Ha IPYMUTVBHbBIX 6yprX necya- 6 —IOJMEHHBIE J1yra, 3J1aKOBO-pa3HOTpaBHbIE /Tyra

HBIX ITI0YBAX, ThIpCOBO-KaparaHOBbI€ CTEIIN Ha Kalll-
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MI0YBaX, Pa3HOTPABHO-OCOYKOBbIE NIPUCHUKHU
Ha JIyTOBO-COJIOHYAKOBBIX I10YBAX,

7 —BOOEMBI,

8 — paspexxeHHble HeCHOPMUPOBABIINECS COOOIECTBA
ncaMModuToB Ha HECHOPMUPOBAHHBIX MECUAHBIX
MOYBaXx,

9 —MMCTBEHUYHbIE TOPHO-TAeXKHbIE Jleca B COUeTaHUM
C TYTOBBIMM TOPHBIMU CTEIISIMHU, TMCTBEHHNYHBIE
TPABSIHUCTbIE OCTEITHEHHbIE JIeca, TOPHbIe PAa3HO-
TPAaBHO-3/IaKOBBIE CTENN C KYCTaPHUKAMIU.
CoracHO JaHHBIM JelnpprUpoOBaHMs KOCMUYe-

CKVX CHUMKOB 00IIjasi IJIOLalb PaBHUHHOI 1 TIpel-

TOPHOII YacTell YOCYHYpPCKOI KOTJIOBVHBI Ha Teppu-

tTopun Poccun cocrasnser 19.5 Toic. km?. B 1988 rony

I0J, TOCEBAMM 3€pPHOBBIX ¥ KOPMOBBIX KY/IBTYP HaXO-

AMIOCHh OKOJO 377.8 KM?, B HacToslee BpeMs IIO-

1a/ib BO3/Ie/IbIBAEMBIX I107I€M] 110 CpaBHEHMIO € 1988 T.

cokparnaach Ha 80 %. Ha 3abpoureHHBIX MamrHax

(3aymexax) MOCTENEHHO BOCCTAHABAMBAETCS CTEIHAas

pactuTenbHoCTh. Ha aHHbI MOMEHT BUIOBOI COCTAB

PacTUTENHHOIO NOKPOBA PAfia 3a/IEXKEN OTINYAETCA OT
OKPY)KAIOIINX CTEIHBIX PACTUTETbHBIX COOOIIECTB,
U IJIOMIA/IN, 3aHATbIE STUMU 3a7IeKaMy, XOPOIIO M/IeH-
TUPUIMPYIOTCA HA KOCMMYeCKMX CHMMKax. Cpenn
€CTeCTBEHHOJ PaCTUTENbHOCTY 3a aHANU3UPYEMBbIN
IEepuof ClefyeT OTMETUTb COKpallleHNe INOoWagu
nyros Ha 16 %, pacmmpeHue TeppUTOPUIL C KycTap-
HUKaMJ KaparaHbl byHre, u mmomazeit CyXux Thip-
COBO-KaparaHOBBIX U TUITYaKOBO-THIPCOBBIX CTEMeEN
¢ yJacTuem KaparaHbl bynre (30-35 %). Ha paccma-
TpUBaeMOIl TeppuUTOpuN YOCYHYPCKOI KOTIOBMHBI
ULy T IIPOLIeCChI OIYCThIHMBaHMA. [T1011agb OTKpBITHIX
TIECKOB Ha POCCUIICKOI YacTy YOCYHYPCKOI KOTTIOBM-
HBI 110 HAIIMM OIIeHKAM YBeIMYMIACh IT0 CPABHEHNIO
c 1988 1. Ha 8 %.

Paboma evinonnena npu noooepixe Poccuii-
cKo2o ¢oHOa PyHOaMeHMANbHLIX UCCNED06d-
Hutl (npoexm 19-29-05208) u 6 pamkax 2oc3adanus
AAAA-A18-118032090072-9.
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ANALYSIS OF CHANGES IN VEGETATION COVER FOR NORTHERN PART OF UVS NUUR BASIN
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Abstract. To analyze changes in the vegetation cover on the territory of the Russian part of the Uvs Nuur Basin the images
from the Landsat-5 and Landsat-8 satellites for the summer periods of 1988 and 2019 were used. Satellite images were processed
in the GRASS geographic information system using the SMAP classification method. The Uvs Nuur Basin is located on the
border of the Republic of Tuva and Mongolian People’s Republic. The region is characterized by a sharply continental climate
with low snowy winters, hot and dry summers. A mosaic landscape structure of typical, dry and desert steppes is presented on
the flat territory of the northern part of the Uvs Nuur Basin. Based on satellite information and the cartographic information,
9 landunits were identified in the studied territory of the Uvs Nuur Basin. According to the satellite images, the total area of
the Russian part of the Uvs Nuur Basin is 19.5 thousand km? Changes in the areas of the selected landunits are estimated as
a result of the satellite images classification. From the obtained results it was found that over the past 30 years, the area of
cultivated fields in the northern part of the Uvs Nuur Basin has decreased by 80 %. Steppe vegetation is gradually occupying the
abandoned arable lands. Desertification processes are ongoing in the Uvs Nuur Basin territory. There was a reduction in the area
of meadows and an expansion of the territories of dry and desert steppes with the participation of shrubs of Caragana Bunge.

Keywords: Steppe biom, vegetation cover, satellite images, Uvs Nuur Basin

References:
Collins M., Knutti R., Arblaster ]. et al. 2013. Long-term Climate Change: Projections, Commitments and Irreversibility //
Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change. Cambridge, United Kingdom and New York, USA: Cambridge University Press,
P. 1029-1136. (In English)
Gadzhiev .M., Korolyuk A.Yu., Titlyanova A.A. et al. 2002. Stepi Tsentralnoi Azii. [Steppes of Central Asia]. Novosibirsk:
Siberian Branch Russ. Acad. Sci. 299 p. (In Russian)
Titlyanova A.A., Sambuu A.D. 2016. Suktsesii v travyanih ekosistemah. [Succession in Grasslands]. Novosibirsk: Siberian
Branch Russ. Acad. Sci. 191 p. (In Russian)
Bugrovsky V.V,, Golubeva E.I., Kerzhentsev A.C. et al. 1995. Eksperiment “Ubsu-Nur”. T. 1. Nazemnie issledovaniya. [Experiment
“Uvs-Nuur”. V. 1. Terrestrial Studies]. Moscow: Intellekt. 336 p (In Russian)
Sambuu A.D., Golubyatnikov L.L., Prudnikova T.N., Ayunova O.D. Prirodnie resursi Respubliki Tiva. T. II. [Natural Resources
in the Republic of Tyva. V. II]. Novosibirsk: Garamond. 418 p. (In Russian)

114





