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XYPAAHI'YHA

I'oBb HeMiiH ypramaiiui Hb acap yyAam rasap A33p ajar Loor MepTiiee Tauup CUHPIT TapxAar TyJ XHAMAI
Jaryyiaac HapuiBwWIaH aKuriaxan xauyy Oaiigar. I'os manTraad Hb 3aifHaac TaHACaH LaLpar Tysia Hb Xyypai
HYLI'DH XOPCHHUH Malll OHJ1ep OMITHIH HOJIOereep Tauup CUHUPIr YPramiiblH HALUPATUNHH OWIT CYyJI, IHAHIIBIIT
Hb Japarmax WDpIRITYH Oafimam oM. YYHHH yp IOyHA IOJWHH ypraMiblH XHHMA3J JaryyJblH 3ypar
JP3PX yIra Hb Ta3pblH rafapryy I93p HIyyA XHHCOH XOMKWITIIC Oara yTrbIr XapyysDk Oaigar. DHAXYY
CyJanraaHzn OuI XMHMAJI JaryyiblH MSI33T CIEKTP YJI XOJUX aprbil allurjaH OOJOBCPYY/DK TOBHHH
ypramani TIOpUHTHIHH X3J03pIUTHIAH Jaryy Tapxax Oairaa 3yi Tortisir 0atnas. CIeKTp i1 XOJIHUX apraap
TOTTOOCOH Yypramjian OYpXdPBUWIH 3aifHaac TaHICAH MAIP3 Hb Ta3pblH OOIUT XAMXKWITHHH yTrarai

XapblaHryi caitn xamaapanrail (Jlanacar 8-1 R?=0.51, Centunen 2-t R? = 0.41) Gaiina.

TYJIXYYP YI'C: Cnektp yn xonux apra, ['0Bb enmiiH ypramiibslH Tapxail

OPILINJ

l'anpyy, rangyyBTap Oyc HyTar Hb A3JIXUMH Xyypai
ra3poiH 41.3 XyBHAT 3337113T. MeH TyYHWISH Xyypal
raspelH TaHIyy, TaHAyyBTap Oyc Hb eHeenep
JJIXUHAH TYpBaH XYH TYTMbIH HATHHHX Hb OJI'MH
Hytar Oyroy Huiit 2,1 TopOyM XYH aM ambplaapd
Oaiiraa Oyc nyrar Owmd. HYb-uitn "XaOurar"
OalryyIiarblH  MIIIIJICHIIP “‘2andyy 6yc mymaem
XYH aMblH Jcunuiin OyHoasc ecoam 18.5% baticaa no
bycao 6yc nymeyyoaac xasveyil uiyy Xypoam ecem
fom...” 1x%33[1,2]. danxuitH gopoHTcoH raspsiH 20
OpYUM XyBUHT TapHalTaHTHiH Tan0ai, 20-25 xyBuiir
Hb O2)1433p HyTar 3330k OaifHa. DHA TanxJariacaH
037993p Ta3pbIH HAT HBTAJI HYTTHHH HYYARTYIUIH
aMb)KUpraaHbl TOJI 3X YYCB3p 00yicoH MOHTONBIH
TATII OHAOPJIOr HYTTHHHKHHXIHD YETIHT X33p Tal
oM™ [2,3].

l'oBp menmiiH Oyc AdX ypramiaH HOMper Hb acap
yydaM HyTartajar OOl MepTiee Tauup CHHpAT
TapxCaH  TyJI XHHMAJ Jaryynaac HapUWBYJIaH
CyaJaxaj TyHIbIH X3LYY CyularaxyyHsl HAT Oainar
[3, 6]. Lenuitn Oyc A9X ypramiblH OpOH 3aiiH 00JIOH

ra3ap3yiH IIMHX YaHapBIr 3aiiHaac TaHICaH apraap
HapuHBWIAaH CyAaJK Y39X Hb raHayy rasap HyTartT
LHOJLKWITHIH 3CpAT apra X3MXKdd aBaxX, TYYHUH yp
AIITHAT  JPOUUTYYJIDX YyXal ad  XoJOOTAOoNTOH
oM[3,4]. DHPXYY Cymainraanbl TOJ 30pWIT0 Hb
COHTOCOH Tandapyyl Hax ypramiaH HOMpPeTrHuur
XMHUMDJT JaryyJiblH M3A33T CHEKTP YJI XOJHX aprbil
amuriaH  OOJNIOBCPYYIDK  TOBHMH — ypramaiiiiil
TropUHTHITH X3I03PIUTHIH Jaryy Tapxax Oairaa 3yi
TOTTJIBIT OaTiiax oM. DH? 30pMITBIH XYPIIHA Aapaax
30pWITYYABIT TaBbcaH: 1. Xapuiian eep XoMKIITIN
Xyp TyHaJac yHaJar, ra3ap3yiH eep Oaipimi Oyxuii
4 mytruifH 40 TanOaphIr COHTOH X3IPUHH XIMKHIT
CyJlairaar rasap J133p Hb XUk [ oBb menmitH Oycuitn
ypramibiH OYpX3BY, OHAED, CIEKTPUIH TyCrajbir
Oyx Tambap Oypa XdMKcoH. 2. XHUHMOAI JaryyJblH
MDJIP3H]I CTIEKTP YJI XOJIHX apraap O0JIOBCPYYIT XUIHH
l'oBp memwmiiH ypramian OYpXdBUWMUH OpOH 3aiiH
TapXaIThIH  X3I03puUdr TOrToOX. 3. X33pHiiH
CyJanraaraap TOTTOOCOH Ta3pblH OOJUT ererasiee
CIEKTp YJ XOJHMX apraap OOJOBCpyyJcaH 3aiiHaac
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TaHACAaH MOAIHUUXID Yp AYHTIH XapbUyyJnK
manrad TIOPUHTHIH XANIOAPUUIHIH Jaryy YycaH
TOTTOX Oairaar Oaranraaxyyiax OalicaH.

bugnuii cynanraaHel 30pWITO, 30PWITTOM MKW
YUrIAMMH cyganraar Moxron VYicaa XxapaaxaH

CYJIAJITAAHBI APTA 3YH

Cynaaraansl Tajdap

DHAXYY CyJaliraaHji XapwillaH aiiryd >KWIMHH
HUIIO3p Xyp TyHazac 6yxwuii 4 ra3peir (250 xaBTrait
IOPBOIDKMH METp X3MXIITIHM) Ccyjgairaa Xuix
TYIXyyp (teneemen) Tanbaii OOJTrOH COHTOCOH
Oereen 10 xaBTrail JOPBOIHKHH METP XAIMKIITIH 10

XOMKHATHHH —Tanbapyyaeir 4 razap OoJronp
Ypramjbin  Gopor  YJNIIUIMIAH — Xapblaar
TOOLI00J10X

Bunnuii cympanraansl roa 3opwiro 601 Tropunr 1952
OHJI JPBIIYYJICOH X3JI03pImi OyH0y Marepu eepee
X3I09p X93HI OpOX YHI SBUBIT TOMBEOJICOH
O0yTamac [5] canaa aBd raHmyy Hytar Oyioy ['oBb
nenuitH Oycan ypramiiaH OYypXdBUHMUH OpOH 3aiiH
TapXalTblH X3703p Hb TIOPUHTUAH X3J03pUUTHIHH
Jaryy YYCOH TOrTOX Oalraar XWiMd3J [IaryyJsblH
MDJI3H] TYITYYpJIaH TOTTOOX Ta3pblH OOJUT

on w
L= nZ2—un+72n
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(1

3arBapT OMoMacchlH OYpX3BY (HATTPAIbIH)-HIH N (X,
t) TOrIITra Hb (1-p TATIIMTIAI) YpraMITbIH Macc (1)
XOPCHUHM YMHITAIH (W) IIyyA LIyramMaH eceTTdH
xXamaapajTairaap TOOIICOH. YpramiaH OypXdBUWitH

w
HATTpAJT HBYPramJIbIH  ypranraac ( 1rawn )

XaraapcaHeBc 0a OBC TIKIIUNH XIPATIIIHUAHN (—uUn)
XOMOK39, TIKIIUHH AyTaryiaac XaHacaH aryysiamkK
(n?)-niir xacu yp 607108 ypran ypxmuitr (V2n) mamk
TOorToOorA0HO. TarmmTran 1-1 aryynarmax XepcHUi
YUIT XypUMTIAT W -T 2-p TATHIMTIAI3P OOJHO.
YyHa: XepcHuil ymir w (X, t) XypUMTIAIBIT
(Xapaenbepr HapbiHXaap [6] Ta3pblH AOOPX YCHBI
Heell HarTpan)xyp tyHnanac (P)-aac yyprmnr (—(1 —
pn)w ), YHACIIP copormox yc ( —fn ),ypramibia
IPXTHIIP YypUIHX OYIOY TpaHCHHPAIUHH XIMXKID

XuiiM3J1 AaryyJiblH 3yPruifH 00J10BCpPYYJIAJIT

YpramuiblH =~ OYpXdBUHMUAH ©OPWIONT  XaHIJIAThIT
TonpyynaxsiH Tynn oun Jlanmncar 5, Jlanmcar 8 (30 m
nminraii) 6oixon CentuHen 2 (10 M mmiATHI)
XUUMAIT  aryyiayyAblH — ©rerIjIuir aluriaH
ypramyIblH ~ ©6p4WIeNTUHH HOPMYMIICOH  MHIEKC
(NDV])-nitH xaMruiitH ux ytra 00JIOH HAHIO3p Xyp
TyHagacHsl xamaapusir 2007 onooc 2016 oH XypTaix
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XMUATI3TYH MICOH YHAICIINIP 3HD CyAairaar MaHai
OpOHJI IIMHAJIAT @KW OOJICOH TK 30XHOTYHT
TaaMariax OaiiHa.

Oaiipiyyican. Oara3p TanbaiHyyn v Llar yyp,
OpYHBl  IIMHXWITIPHUN  Ta3pblH  MapIIpyTHIH
XOMIKHIITH allUTIIaragar TajoapyyablH HAT X3COT
Oereen YmaanOaarapaac Jlamanzanram XypTan TyyIl
TPAHCEKT YYCT3H Xyp TyHaJlac ra3ap3yiH OaipiiaibiH
XYBBJI XOMHOOC yparii Oyypax 3y#l TOTTJIBIH Jaryy
COHT'OCOH.

XOMKHITHHH MDJPArIdp Majrax Oariax OalicaH.
Tropuar (1952)-mifH X3103p X23T MaTeMaTHK apraap
TOMBEOJICOH OyT?3mM33¢ [5] caHaa a4 Owuoiory,
XHMH, XIPITJIIDHUN HHKEHEPUMH OJIOH 3arsap,
TOMBEOJUTYY]] TapcaH Oaiijar.

Xapaenbepr Hap [6] 60100 Kadwu map [7] "yc rauur
aKocHcTeM" -] ypramananar 1oor Tojabo, Oyt Oyxuid
OpOH 3aliH TapxanTaap [8] XAmOdpmIMX 3arBapbIT
OonoBcpyyiicad (1, 2-p TOTLHUTIAMAT Y3HD YY)

90 _

=P~ —-pnw- w?n+ 6V (w —

d(w—an)

pn) —v=—r—1(2)

(—w?n), ragapryyruiin ypcar (—v %
xacu oJHo. B3,0,0,0,Y Hb ypramjblH Ouomacc 0OJIOH
XOpPCHUM UYHMHT XOOPOHABIH 3€p3r  Xapbliaar
WIBPXUIIBX  UTCIINYYPYYA oM. Tpancnmpanuir
ypramai CyyIPpJdAT 6a XepCHUN XOBXUHH XIMKID
(pn) Oaracrax HemeeT>ii OaitHa. Xapaenoepr Hap [6]
maHAmaQTHH XyBbJ TArm Tan razapt P= 8§00 mwm,
n=1,25 kr/m? Gaiix xs3raapsid Hoxues f=3; 5=100;
0=3; 0=1.5; y=1.6; u=0.2; 6=1.6 Gaiixaap ypramibiH
O6romacc O0JIOH XOPCHHUH YNHT XOOPOHIBIH Xapblaar
WIPXUIIX HTIANLYYPYYAUHT TOITOOCOH Oainar.
2015 onooc 2018 oOHBI XOOpPOHI CyJalIraaHbl
Tanbapyynaa 133pX TATMIHTIIUAT TYPIIUX XOPCHHUM
quiiTHiiH 0a ypraMibsliH OypXdIl, HAaBYHBI TaaOaiH
CHEKTP X3MKUITYYIUIT XUHCIH.

) 39pruir

VYpraman co€ononTbiH OONOH ypraman yprajaTbiH
yAUpaIa TOOHOOJCOH. MeH TyXallH YeuilH XaMIUiiH
X YpramiblH ©epwWIONTHHH HOPMYWICOH HHIEKC
(tNDVImax) ©0a TyxallH YyeWidH HHUIIO3p Xyp
TyHaIacHsl XoMk33 (2. Xyp TyHamac  (3-p capaac 5-
p cap) ~ (6-p capaac 9-p cap) XOOpPOHIOX XamMaapJbIT
TOOICOHBI YHJICOH [P ypramal HeMper Xyp
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TyHaJacCHBl XOOPOHIIOX XapWilaH YHITWIDIHNAT
TOAOPXOMIIOB.

3yH ypracaH ypramJiblH OMOMacCc Hampaac ©BIIUUT
JIAM)KWH XaBPBIH YJIUPAII X3P yJaaH XaJrajiariax

bopoe ynoseonuiin xapvyaa (NDVI) = NDVI xasap /
NDVI ypoo 3yu(3)

Hlyraman cnekTp yJ X0JMX apra

3ypruiiH MUKCeN TyCral Hb TYYH IOTOP OYPCAJICIH
Marepuan OypuitH (3¢BaI SHAMEMOCPHIH) IIyraMaH
XOCJIOJN 'K Y343T. XUMMAJI 1aryyJiblH OJIOH CYyBITUIH
MDJIP3HUH XOJBIO Ta3ap I3IPX 30BXOH rail 00BEKT,
MaTepHAIIBIT aryyJicaH MUKCENHT sSurad dSHaMeMoep/
TercreJiuiiH rumyyH (endmember) r?»; TOrrooxox
OMIHMIA CymanraaHbl XyBbI JaH yC TycracaH, OUTYY
ypraMan TycracaH, AaH HYLISH Xepc TycracaH
I3KTOTTOOCOH 00JTHO. Tonopxoit TOOHBI
sHAMeMOepuiiH (n) XyBBI SHI Xapwilaar aapaax
Gaitnmaap wmpxuimk 6omHo [10]. YyH#:

M) = i (PLRI())@)

CYJAJI'AAHBI YP IYH

Ye rayur Hytar Aaxp Xyp TYHaaac, ypramJbIH
0opor xaraHbl XapWIIaH XaMmaapaJ

2007-2016 oHBI XaBap, 3yHBI yIApal AaXb XaMTHAH
WX YpramijiblH ©epwIeNTHHH HOPMUYWICOH HHAEKC
(NDVI) 60701 Xyp TyHaIac XOOPOHIBIH XaMaapJIbIT
3ypar 1-T xapyynaB. 3ypraac xapaxan 4 HyTar Tyc
OYpT, OOPOOHBI yiHpasl 000X 3YHbI XyralaaH Jaxb
XaMaapal Hb Xyypall ynupan 00J0X XaBpbIH
yJMpIiaac XapbliaHTyid eHIep xamaapanrail Oaiiraar
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YIIPXUUT TOOLOOJICOH. JlapaaX TOMBEOT allMriaH
ypramjblH 0Opor YIISTIIMAH Xapbliaar 3aiHaac
TaHICaH M3I3T33pP TOOIO0JICOH [9].

OHI: M (A) XOIMMOT TMTUKCENUITH HIBIXTIH TyCran ;
Pi 6on 1 nyraapmatepuanaap Oypx3riCc3H OpOH 3aiiH
¢pak; Ri (M) i myraap saameMOepuiiH Tycram; N
MUKCEN DX MaTepualiblH TOO; A Hb cyBar (3CBIJ
JOJITUOHBI YPT) IOM.

[IlyramaH CHeKTp YJI XOJUX apra Hb XsA3raapiiaiaTryi
3CB3J  XOCOTYWIBH  Xsi3raapjaricaH TIICc3H  XO&p
COHronTTOM Oaiimar. Xs3raapianTrydl yin XoJaux
aprag sHAMeMOepryil yen xacax yTra aB4 HHUHT
HUHAOPpT Oartax OonomkToi Oaiimar. DHAIXYY
cymanraaan 6mx © ENVI mporpam XaHTaMKHitH
HIyramas yJ1 XOJIMX apradiajibll alluriacaH.

xapk OoyHO. Oep HAr xaHiyara 0OJI OJIOH HACT
ypraman naBamraiiypk Oy Manganross, Llort-
Opooruitn TanOaiiHyynaq xaBap Oycaj HyTartai
XapbllyyJlaxaJl XapblaHryidl eHJep Xamaapaj rapd
Oaitna. Jlam eBcier ypramanrtaii YmaanOGaaTapbiH
tanbaiin Oycaa HyTraac X X3MKIHUH Xyp TyHazac
OpCOH 0OJIOBY O3TUI3PUIH Jaalrl UXTIH OOJOH HAT
HacT OyJdr jaBaMraiyicaH MIajTraaHaac YYIdH
xamaapain Oara rapcan 0aiix maraaianraid 6aliHa.
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3ypar 1. 2007-2016 oHBI XOOPOHJOXXAaMTUIH UX YPTraMIIbIH ©0pWIONTUIHH HOpMumIcoH uHAeke (NDVI) 6a
Xyp TyHazacHsl X00poHJ0X Xamaapan NDVlya..- XaMruiiH UX ypramiiblH eep4IeITHHH HOPMUHIICOH
uHIeKe, 2 Precipitation- Huii6ap xyp TyHaaac)

l'aspeiH ragapryyraac ypraman anjgariax Hb IOYH
TYPYYHA MaJl, aH aMbTaH WASUUIIX, YUHUT anjarjaax,
CaIXWUHA XMHCAX 33pranc yymardil. 3ypar 2-1
TATIIUTIAN 3-aap TOOLOOJICOH ypramibiH OOpOr Xary
YIO3X Xapblaar xapyyJas. 3yparT Y3YYJICHI3p OJIOH
HacT ceer, Oymiar ypramal 30HXWIAOT T'OBHUHH

]
3
&

&
3
&

Bopor xara ynasx xapeaa (%)
£
=

2010 2011 2912

B YraanGaarzp © Janmamsamran
B Magnamoss ® Iforr-Osoo

2013 2014 5015

nemuiiH  raspyynan  (TO-  Lorr-OBoo, DZ-
JHanan3zaaraa) 60por XaraHbl YIASTIAI TOO XIMIKII
ux Oaifxaj HAT HACT ypramall JaBaMraijicaH HyTarT
(UB- VYnaanGaarap) Oopor xarp Oara Oaiiraa 3yi

TOI'TOJI aKurjaraiaa.

Horr-Osoo
Janamsanran
Masnammoss
YazaEGaaTap

-

016 2017 398

3ypar 2. YpramiibiH 00por Xarj YIS IHHH TYBIIKH (3-p TITMIMTIAI33¢ TOOIOO0JICOH) (3ypar A33p ycraap
XUHCIH TAIMIATIIPIIHMHN TallnbapsIr Japaax Oaiiuiaap amuriana yy: ¥Ynaan6aarap-UB; Manganross-MG;
Hananzaaraa-DZ; Lort-OBoo-TO; Ratio (%)- Bopor xaraHs! XyBb).
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T'oBuiiH ypramJibiH OpPOH 3aii 1aXb

OYpPX3BUHIiH ppakiy

l'oBp memmiiH Oycan epreH yyaaMm Xaiirai rasapt
Ta4up CHHPAT ypramai ajar ooT TapxaH OalpiaHa.
Wiim razapt Jlanacar acean CeHTHHEN 2 X MAIT OJIOH
CYBTMWH  XMWHMAJ  jJaryyjgaac  aBCcaH  TOOH
MDIIAII3PYPraMiablH - XOMKIII  HapUHUBWIANTAH
TOOLIOOJIOXOJ]  XYHAPANTIH  Oadmar.  DHIXYY
cynanmraannJlaancar 8§ 6a CeHruHenm 2 XuHMOI
JAryyiaplH — 3yparjiaibll  MMHXWDK, Yp  AYHT
cymanraanpl 4 TanOahy XI3pUHH XOMKHIT XHHH
OaranraaxyyiacaH OomHo. 3ypar 3-T Y3YYJICOH

0.69% - 0.01
0.25 R*=0.79

0.05

(a)

Jazzmear 8 NDVI mecens

[}] 02 4 .G

FHAMEMBEDUAH YOrasmbiH
ByYPXIBYMIAH dpaky,
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Jlangcar 8 0a CeHTHHen 2 XWUHMAI JaryyJiblH
MUKCEJIMHHYPraMiblH  ©OpWIONTUHH HOPMYMJICOH
HHIEKC (NDVI)- Tt  XOMXKWITHIT Ta3pbIH
OOAMTMDIPIrD 3acd TOXUPYYJIaH (MUKCEIHIHH
TyCTaJT) TOOIIOOJICOH MAIPITIN XaphIlyyIDK Y3YYIUII.
CentuHen 2 XuHMAI JaryyjdslH 3yparfiajl aaxb
CHEeKTp YJI XOJMX apraap TOTTOOCOH ypramanrai
MTUKCENYY L OooHIIY Yy T ToocOHND VI-nitn
MMAKCEIMAH XOOpOHJ 6HAep Xamaapan Oaiiraa Hb
TaHJaH CyJaJraaHbl 3HY apradjajl YHIMIIWI CaiiH,
Oatanraarail rax y33X YHAICIAI 00K OaifHa.

Cagrasmen 2 NDVI mocems

FHAMEMBEDUAH YOrasmbiH
BYPXIEYMIAH dpaky,

3ypar 3. (a) Jlanacar 8 6omoH (b) CenTrHeN 2 XUIUM3J1 Jaryyinaac aBcaH3ypar Jaxb IMMKCEIUNH ypramiIbiH
eepwienTuitH HopMumiicoH uuaeke (NDVI) 06a MeH 3H? MUKCENYYIUIT YII XOIUX apraap TOOLICOH
sHIMeMOepuitH ypramiibiH OypxoBunitd ¢paki (VGT)-uiir xapeiyyicad yp AYH.

VYpramnan OypxoBumiiH  ¢paky (VGT) -miir 4
HYTTUMH JeYMH Tal0aiH OOJMT XAMXKHITIIP
TOTTOOCOH ~ ypramjblH OYpXdBYTIH  XapbIyyJDK
y39x371 Jlanacar 8 XxuilMan AaryysbelH 3ypar A33pX
CIIEKTp YJI XOJIUX apraap TOOLCOH ypraMJbIH ITUKCEI
00JI0H TanbaitH X3MKWITHITH OOJUT M3]133 XOOPOH]]
OHIep Xamaapal rapcaH. XapuH X3I3pUHH
cynanraaraap 10 xastrail pmepBemxkuH Merp 40
Tanbaiin ypramian OYpXdBY XapblaHTyH eHIep
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Tazap gzapx yprasemos Gypeees ()

] 110 il

IHAMEMBEDWIAH YpramnaH
Eypx3BYKiAH dpaku (%)

(40% < n (x, t)) yp ayH rapcan Oaiican 00y0BY
Sentinel 2 xuiMdI  AaryyielH — XOMXKHITHAH
MUKCENMMAH HOTOOH OYpXYynT ¢pakmblH yIra
X3PUMH XOMKHUITHIHH MII39HIIC Oara rapu OaiiB
(Bypar 4). [lukcenu#r yJI X0nMX apraap TOTTOOCOH
ypramyian OYpXdBUMIAH 3aliHaac TaHACAH MAI33 Hb
ra3pelH OOJUT XOMKHITHHH yTraTail XapbIaHTyH
caitn xamaapanraii (Jlamgcar 8-n1 R? = 0.51,
Cenrunen 2-1 R? = 0.41) Gaiina.

o0 |(6)

o’ °

Yy 1 :i.\ ] 1H
@ R*=0.41

P 0 0%

Tazap meapx yprasomos Gypooees (%)

IHAMeMBEDWIAH YpramnaH
BYPX3IBUWAH Dpaky (36)

3ypar 4. (a) Jlauacar 8 6oon (b) CenTrHeN 2 XUIMAII AaryyJiaac aBcaH 3ypar 1axb MUKCENYYAUNT YII XOJIHX
apraap TOOICOH dHIMeMOepuitH ypramian OypxasuniiH ¢paxi (VGT)-rait Xapaenoepr Hap (2001)-bi1
aprauwianbli Aaryy (ToMbEo 1, 2) X99puiiH XOMKWITIZP TOOLCOH ypraMmiaH OypX3BUMMT XapbIyyJICaH Yp
JIYH.
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IIYYH X3J3JIPXYH

l'oBp mena ypraman xajmrai razap UX33XdH Tapyy
ajnar moor ypracaH Oaiimar TyJa XWHMOAJ JaryyJibiH
MUKCENMH yTrajg HYUr3H Oyyph XOpCHHM XYUTIH
Tycral  HWX33Xx3H Hemeemmer [11]. bumxwnit
CyJanraaHbl 30pHITr0, 30PHITTON VKU YUTIIUNHH
cyAajaraar MaHail OpOHJ XapaaxaH XUUI3dryd Tyi
LIMHRJI3T @KU OOJICOH 'K 30XHOTYH[ Taamariax
OaiiHa.

VYpramnan OypxsBu (n (X, t)) Xyp TyHazacusl (P)
XapwillaH Xamaapal Hb HIT HAacT ypramain
MaBaMraiipk Oyl HyTart Xyumdi (YmaanbGaatap,
Mannanross Aaxb TanOapyya) Oaiixax OJIOH HACT
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ypramiyy OypXoBUH JUHIIHXU XyBUHUT 333JK Oyii
ra3pyyasiH (tyxaimoan llorr-OBoo, [lamanzaaran
Jaxbp Tanbapyyl) Xamaapadl YYHI3C 3pcC suiraaTai
Oaiiraa 6eTree/1 XaBphIH YJIHpa Hb 0ara, 3yHbl yJIupai
Hb UX XaMmaapaiTail Oaiiraa yp OyH Trapiaa. DHIIIC
YHIOCIDH  Xyp  TyHajac, XOpCHUU  4uir
XypUMTianaac TajHa ypramjaH OYpXdBY4 X
ypramJjblH amMbJIpajbiH X3J03p, ax axyiiH OoJIoH
9KOJIOTHHH OYJIaT, O3JII33pUIH Talxyiariai 33pranc
XaMmaapd ypramjaH OypX3BUUIH OPOH 3aiiH TapXadir,
HATTpAJl  sUIraaTal  XdJa0dpmupadr 3Yd  TOTTOM
aKWIJIarasaa.

YpramAabiH CTPECCUIH TYBLUMH
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5-p 3ypar. ['anayy HyTar gaxs ypramyiblH OPOH 3aiH TapXanT Oyroy TIOpHHTHIAH X0 PIIIHHT XHHMAJIT
JAryyJblH M3/I33T33p TOJOPXOIMIICOH Yp AYH.

3ypart 700/ X3BT33 TIHXJIAI'T )KUIMHH Xyp TyHACHIT
TaJl X33p, 3apuUMIar Lej, HeauilH OycIsp, O334
X3BT33 TAHXJIATT T33P razap3yilH OyCyyIuiiH ycHBI
CTpeCC TYBLIMHI, 00C00 TIHXJAr Hb CeHTHHEn 2
XUMMAJ JaryyiblH 3yHBl yIMpaJl JaXb ypramiblH
©6pUJIONITUH HOPMUYMIICOH MHJIEKCUMWT, TIOPBOJIKUH
HyA?HI 4 HyTruiiH 250 xaBTrail JepBeJDKUH METpP
XIMIKIITIU CyAanraa XuiX TYJIXYYpP TaIO0alH HITHAT

Toneesnonn  OonroH  TIOpUHTHIH — XAIO3pUUIHAT
xapyymiaa. 3ypar 5-aac  Xapaxam rasap3yiH
OalipnaJiblH XyBBJI XOMHOOC yparmuiax Tycam Xyp
TyHaJac XU Oyp XdJ03/33T3H Oaracd yc rayur
0omox Tycam TIOPHUHTHITH X3IO3PIUIMHT ypramMITbIH
OPOH 3aii]] TApXCaH ajar Moor X33 OYXHil OYpXdBUIIC
WIYY TOJ Xapk 00J0xoo0p OaiiHa.
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JYTHIJIT

YpramnblH  €OpUNONTHHH HOPMYWICOH HHIEKC
(NDVI)-uitn ynupielH 4aHapTail eepuienT Hb HAT
HACT YpramJjblH OYNdr OypXdmpi AWAIIHX O0JICOH
Tanbaiyg (Ynaan6aarap, Manganross Jaxb
Tanbapyyn) WX, OJOH HACT YpramJjblH Oyidr
JaBaMraipk — ypracaH — rtanbaiin  (Lorr-OBoo,
Janam3aaran gaxp Tambapyym) Oara Oaifraa yp AyH
aXHUTIIariaa. TropuHTrHitH XDIIO3PILIUHT
Hamanzaarazg, Llorr-OBoo nax ypramitbIH OpOH 3aii
TapXcaH aJiar 1ooT X33 Oyxwuii OypX3BU3IC WYY TOJ
xapx OoJyioxoop OaifHa. Oepeep Xd3I037 yC radmr

TAJTAPXAJI
Omxyy axmeir  JSPS  KAKENHI  canrwmitn
JP19H04362;  JP26281003; JP16H02703  0Oa

JP18HO03608 nyraap
XUIDK TYWLATIIB.

TITIAATUIH CaHXYY KHITIIP
Men TtyyHwidH BHXAY-bH

AIIIMTIIACAH BYTI3JIUMH JKATCAAJT

[1] Millennium Ecosystem Assessment. 2005..
“Ecosystems and Human Well-being: Synthesis”.
Island Press, Washington, DC.

[2] Global Environment Facility - The Scientific and
Technical Advisory Panel, administered by UNEP
(GEF-STAP), 2010. “Report of the Scientific and
Technical [3]Sofue, Y., Hoshino, B., Demura, Y.,
Nduati, E., and Kondoh, A., 2017. “The Interactions
Between Precipitation, Vegetation and Dust
Emission Over Semi-Arid Mongolia”, Atmos. Chem.
Phys. Discuss., doi:10.5194/acp-2017-83, in review.
Advisory Panel to the Fourth GEF Assembly”.

[4] Demura, Y.; Hoshino, B.; Baba, K., McCarthy, C.;
Sofue, Y.; Kai, K.; Purevsuren, T.; Hagiwara, K.;
Noda, J. 2017. “Determining the Frequency of Dry
Lake Bed Formation in Semi-Arid Mongolia From
Satellite Data,”  Land, 6(4), pp 88.
doi:10.3390/1and6040088.

[5] Turing, A. M. 1952. "The Chemical Basis of
Morphogenesis". Philosophical Transactions of the
Royal Society of London B. 237 (641): pp 37-72.
Bibcode:1952RSPTB.237...37T.
doi:10.1098/rstb.1952.0012. JSTOR 92463.

Kouima Hluma 6a 6ycad (2019) XAA-n wunocnox yxaan comeyyn Ne28 (03)

ragnyy Oycaa TIOpHHTHIH X33 WIIYY TOX WIIPY
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ABSTRACT

The plants in the Gobi desert region are sparsely distributed on a vast bare field, it is extremely difficult to
accurately observe from the satellite. For the reason, the reflectance of dry soil is very high and the reflectance
of slightly distributed plants is eliminated by soil reflection. As a result, the pixel’s NDVI value of desert plants
shows a smaller value than the ground measurement. In this study, we succeeded to analyze Turing pattern of
vegetation abundance using the method of spectral un-mixing for satellite data of the Gobi plants. It is shown
that the fraction of the vegetation endmember after pixel un-mixing has a remarkably high correlation (R?>=0.51
in Landsat 8 and R?=0.41 in Sentinel 2) with the ground true value of vegetation coverage.

KEYWORD: Spread of plants in the govi desert method of spectral un-mixing, region



