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339.98 BvWdcOdz ssdzets?2 HBOdz Iststsdzkz 2z dzDlslz diD dz'f ds o
5.1 fkzog2e0Rdz0dz
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Orbkz2dz LBtedzdzOdzls BI R 2 Bl dzyb38&ga @ kOO A
Blltglsegt cHMmt dzt t i dzt 6 60O BL dzyt t tels BL dzZydy B8BE?2
dzv ¢ Ish d dzls OR - 1B P&dzOIs 6 )

Ml fdB. e OckzH dig!B ed2dz 1 ¢ O TstOdkpd?? HASMRASEH 5 1

2020 ts ¥z

20182020 ¢
) O dz dat o 2018 2019 2020 £ 1o dze dols
14 BOEG S 1.2 1.4 1.4 0.2
26 B@PEL OCC 1.3 1.5 1.7 0.4
3t B@PE! Is 1.8 2.1 2.0 0.2
4t B DGR 15 1.8 1.8 0.4
56 BE ¢ dzE 1.9 2.3 2.2 0.2
6-c B ME Iz s 15.6 18.5 19.2 3.6

17



i ¢

X oii00 bm 1
M{Ttros oot InfSy. wurof [6OES wol o
JOUT RO, 1OBLO

2.1. wkZHOEZCOOdZ IsOdzBO2dz BO2th ddz

{J J &3 Cuv uvof
T t t urJf

_ A

toB1L 9O HYC
1 P MDY ¢

—

v ] 1 Y t R
o m o M M o 16

dZHOdZe OO wolzlzdzOnA G OL Ots dz! 1 Zdzeg Odz 02
(N47U044' 37.409" EL1OBMW2M0LE KO &6 8 R)s dzd et to d dz¢ d 2 dz
09 O dz.

4 zH Odze OG0z @2 Zdzée Odz ©O2 36 d 2 dzz i3z tdp Eazds OE B )
Mmi 9lsi 1 ¢ d MelEzcOtadz GO0y - Oh MOdz BIsdzdIststeddze d2 dz MizH
SOdZOOtOO ¢oL OO rO2tcrnOdz Isldzd?2 MOdzB Ot Iz Iz dzf
Elzdz, ERBRZE OKZOOt MEGHRE ROOd ~O02tKnOd Isiuidd?2
nEdHd2H BO2tcdzOHOG. ¢dalog Ols Bddc@R dzdz'lse 9o EEM [zt
lztco OdzB . dzOc¢ Mz d3" dz IsE o #5E fi) HR ts2-MH1l 3L6H{@RHBZ3 IE8fzH € WBls
steh d datz.H Odze OO dz" -dg OB PR KB OdzH [ etk kdh' d
MOdzc OO MOdzr I 1 Y Mt dz [ W dzG O dz’ LOdB ridl 17 ~"Ols
E dzE tc dzE 3O z@®)f) 2. 2 7 oCdep EAAOQ s1O0&d 2 dz Yy Orn d dze O O dz"
IsOdze O2 iz dz Olis O dzH-dzl L @ H ¢ dtaih fifddstadziec OFG) 6, vz Is OdzB (
BOtckkzdz EtcH R"iMmicl z0OoOtlsr dz etsdz "1 3L+ 7 M dydoa

MIl T dz. ¢ lst 2 H O dzG O O da' dAsEidBEtid? Y ¢ @

- E | N

1 103° 256 41. 530 47° 516 45. 1106

2 103° 2506 51. 870 47° 516 30. 560

3 103° 2506 27.33047° 516 22.920

4 103° 256 17.13047° 516 37.320
27.7 6O

Point:4

0 Point-1

Google Earth

| Lte@abH Ok BOdRBIOA B Ol L EicOd

dZHOdZc OOdzr 2 BQdBd: Odz 02 RBed2dz | ktco OdzB &z dzO@
BOGd2dz dzzlsOGls tsteh drn 1 OdzL Odec d 2 dz 3 ©EHaz©OHzc § 2 dg
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fiva r
v o ¢
TetsdztsH. #gl H. 1127 & EdHELES Sthdi kkzdh -ttt
BOGd2dz SE9EEM LIl ds nes@Xtc dt@dz@. O tefzcRH Cads @21 1 tclH @&
ZOBOtlsOO dBOdz" dz Ise o dzEtcedz drlsi 2 Eydt B4 dzyt ! t
Jetslsdzr dz dHt 9anlst 2 BSdzsdz AJAAhadhHe ITREZ HIBERASID OO tS dzl
G1 Y W dp@8clsL ztePe 7, 9

Ml MdB. e BH Odzc OO dz" 2-" A tizeapil] dz Yyt G

] I R ) CCtF
171 1 PMb Ctg G

;f—‘

v
o m

- E | N

1 103° 29 4141 47°° 55 3529

2 103° 29' 5107 47° 55 34.91"

3 103° 29  51.69" 47° 55 40.26"

4 103° 29'  42.16" 47° 55 42.16"
3.33¢ O

1 Etc®mi o9lsi L cd2dz Ot 1 Ec®DEOdzL Odze d2 dz -~ s
BL{ dzyt t tcd2dz Ise dze ® BL1 dzyt {1 tcd 2 dz IsE dze o
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22.4ZHOZe OOdZH ON 6 dzOMOdz d3t H L | BOIsj ted OCd
2.2.1 md2d3t &z HOGkzlzdzr d2 EGEGHEdz, Lt HLI 1 KBOIs,

I1dH MEHOEZEOOdH OO0 ttsdh dEHJ2 gOE&EEE Lz 0OQ0Gas
~nd2 Bt &z HOGkEdzZ dz d&gt H1 1 @ OhdedzOdzO. niudzH: 1) |
DPAdZHE W dZzeéOr YOHOOWKlIsSO2 Sentinel 2 "d2dt d HOG

[ OdzH MOIs S d2 Rt dtan@sbBldzrd2 Bt &z HOGEEd dz2 My J
BEGEEH IllL{1GH!I A diddcHdzdzHts AAc'datpdB trdzOOdz Iskzw Odz" ¢
Stetsdz L O2dz hPd2H 303, HE dzO O dzr fRz® Gdf.2 dz) Dstc@dzz
sOdzB ©O2dz EtcGEdz 185Cd3. 1972 tsdzH L v HLI d&zZrd26 f
sktsdz Moecd2dz MSS (Mul tispectral ScHaOGrzezrd)r cf!
~EEWGEME dz ¥ 3. ¢ dzt dz’ Hi dzZnd2dz GOHOtGEGO BB
Lstcd dze slsts?2, Isstsdz d3t HL 1 dzt dB lianlidd2 { QlEzr@lp O AH OsSEZAZEd
E B Ockkzdzr dz Iss2tetse LOB 6 Iskz2dz ttydd, Ists2 tets
ZOtedzr YOGI02 yka {det fifyidzeisdal ICkfifglslz BEGEEH Iskz
LOd3 dz& nzztc 0?2 GOL Ote, HOdzO?2 st dzc dfpd2dz HJ?2
Nttt glst 2 BO2MOdz BO 913 Cd3 E dzH toE & E B B2NT dfp 2 dz
EddzEH EWGE®EcHBttctB&H Blitct dz L kZtcOG dzOy WQHN Odz
LOr ¢ MtsdeetsmMisdz "o HOdz d LEztcOGe dzOcHOY BEZ2 BI
BO2-0OH Gtthdy BO2MOdZ BO c0OLOtK dkzlscd2d Iskzr O
EdZGEtWCHEG BO2MOdz B O2 d&zO. | OdzH M OIs HOGEZE d L
ssclsBEsdz BO2dze Or 1At 2dg ®HIOLE zdzdds € d HE dy d dz  dz
(Btetsdz dzzlse d2 dz) dzOte BOdzH Odzls™ dz YyoOelsO2 dy ddz yf
BEGEEH 1 C90OIlststc H1 1 Glllltc EdGEWER YOG dz@ 9yoOg

[ OdzH MOl MBSSS: ¢ Odzj 6 dz? Isstsdz d3t H L L dzgzds@ds ts dzll dzt !
Bkt &z dsdddzmMcOdzr ¢ Oh e dzOHOGE BEGEEH LEttOG d&zOG
B

E=2
-~

d0B1L O6H
1 DMD)

NN
—

——

Y F
o G

. L OHOEBECOOM G2ftsd HokEqsd Itdddi sEnt
EHE &ZGEE dzE Ete f)j dgfptstels Bl toclsc 1 ¢ H RS QaEzs &z © d3dzt ¢
BlltelsG1 GHH{1 G B O2 dzO.

[ OdzH MOIu T MSIsted2dz 7 figrbp O @R o BeECEBL dz, 2t" dz E
dzd &z EdzOOdz Iskw Odzr -fgzoGbkzigy 1 tdz S QgL HE&ZzOGU ME
L dgy41 4 dg2 120 dg s d3s. g ltem d3t HeY L dzdzd2 G Al dzt 4 de
Ned?2 16 HJjIkjSktster ¢ OhdJedzOrR BEGEEH L EZteOG d&zO
e OyoOode hd2H dg 16 ~Bdsa, s d& d&izd z!1 RBdzds
O2d0O. | OLterdz nlldt 1 dz O90r MsOdzy MOdMtcOOM H
Sdzesdz ~rzoa OOMdzr HOLOO wWdzL Blited2dz ~n OHGO&ZOAR [

OQdzn NOIs E®Mtzj 6 der dIiMs" OOz z &z Odz ~ 4 dzB 4 6 B
sdzscd2dz yoe nzeOyoOdz hd2HlIst 2 zc fmd mls j
ISE dZE 9 dZEGHEY BO2dzO. GCdat mnilll MdMmilsj &3 dz2 MY J CIstec
BEGEEH HERZOOdy -fizgizo &¢ 2okt €180 d3 ¥ &. v stsdz  d3t
Oo0OnR, rOHE@GWEZDEY ©@6Hzd dzOr - Dtzy@eHsddzs' B TFMEEH tOHC
hd2H d&@ 8 Bdl B O2 dZO.

W W 11 @ 11

11
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FIvad)l vfezr mCu vof mfoLreds ¢$fi ¢¢
sorrom ot L oot wuUrJom 106 1 OME) Ot
dlzH Odzec OO dz Oy ddzH [ d2 d3t dhttpe:/EoEURgzyodZ @R s 10O |
NIl dzedetcr Il Il dz BOGOIO2 L R2OA® fiptsizizchsibtc st IO d &d2? Is
EGEGCGHMXZd2 ¢ IsOlsOdz Ooy Bzt MckzkzdzMOdz. | zteOc B
133.027 ¥¢¥d3g. 2012 tsd EGEGHEG Mz dz nnds+ 2 BRb E
sk tsd" dt H1 1 6 Oh dc dzOmOdETM-2 2 8, Landsat- BT L a n (
d 2 dz Landsat-80LI-d2 dzrn @2 d3t iz HOGEZEZzdz"r dz EGEGHEd BOGIM
nd2d3t dz HQdzietOdr dizr yYOlaRdcl MORTMan L dz 11l &zOlE B DEDY ¢
~nd2d3t &z HOGkEkdz dz d3t H1 4 dzt dz dz GOHOtGE" dz kMmr ¢

NLlindHt @ BEGEEH GOHOte" dz kMmder (2 dzd dc @At @z HEOR)
BO2HOG. | OHOWGGE" dz zMmdzr Bkdzdtedzr dz E E toydze dzlse E

Mz H Odzec OO dz Hte HIdGEd2dz - Ot! Gk dOdsdd OlifsO 8zc O -
MOt di2 MBSO YO Odzr =~ d 2 dgilzdic cHJ@cckz T ddg dzO fr) O dz.

g jdzsddzi dz o d2 R odzj @OFdejzdlz: 2 B Y ztidedzdsH @6 1 vz

HOGEkEd dz@ NHLi1GEH!I AR G1tld, BG2trdz Btsdzsdz HEzdgH " d
dz'10, 20, 60d@3 stosdz ZOddgj ZdRgBRBRdz HOGEZEZA dz Ist
szr@dtctstf ™ dz 4 OdzlMOtc u kzH dzOdzf Yzdz¢ B P zls e G EGde) f
nlitg dzt + dzH L B des defippdz ( Sentinel ) yYykettOdzr dz =~ d?2
Bzt Miczz dzOdzls™ dz sk~ ©O2 5 3. Cdat mallll Yykzo tc Odz
b j dzlsd-tzj ¢f OHOEL) , 2 uf EhdS Iz Rd2 B &z HOGEEdZEH"
dzt 1 dzlslst1 261 1 tc HI dzand2dz HEW PtcB PR dzO01 dz EtCGCE dz R 1

¢ J dzls d d2j (&entinel-2 Mul ti spectr al l nstrument ( MS |
ZOted 2 0 ydzOdzls©2, My JjSClsted2dz szsdz Mkzocd2dz EGE G
dritc HOGRZEZKZEZEZHOOM dWEd BIWKGH!I ~ BEGEEH YOnddac!
HL1 GHY1 7 EdchkdaeRdEsds2etc d ds Hsdze d dzr dzd d&z [z dzC
dzd2Ils 13 MmMkzoOcEls ~RkzeoaOOdz 10, 20, 60 djllsted? dz
e OyoOde ~nzor H 5 EHEGd2dZ HO9 OB ISO2c OOt E
Ntect ¥y B O2 dz2O.

CHGlL 1t EdHEtWL dOtd? o ydzOdzls ©2H {ardiRldsizlIde HH Cig! Iz [zt

[
10

11 11

L ©2dz IsE dze 9 dze dzls, GOL Ote Is Otc d O dzO dz, ), 52,
Bsdzd ssfgf 2@ dzc OO dzH  OM d ¢ dzOr L stedlkzdzOdzls BUH AR 2
nlzo!t H Ldzt ann nda seEdzBEtGGII2 YyOcec ~kZeOYyoo, ts

EdZHE tc dzOtcd2 o ydzOdd 2Bl ~ndsAI Bz €H Btsdzse Miclz z dzOR
Oh dcdzOR Bidsdy 26 Rt dz B I A L(RBHI fipde Ledsls 19)2 5 dze sy

Ml T dM. 6 dzls g-2lzj @ 2 B dz HOCEEd d2 ECECH &2 dz "

o dzls d-z) @ j C st AODqdc O0dz Mste [tsd L O:

mMzeockzlkzH Hisdze d sde’  Miflz] gty dzOted 2 9 ydzC
dlzo Och jlicj L sz 0.443 60
4 lkzo OameZR 0.490 10
dbkzo O BB stsdz 0.560 10
tlzo O KOO dz 0.665 10
tlzo OiGu the OdRdz" dz &z 0.705 20
4 Iz 9 OiGu 66 Odgdz" dz Iz dz 0.740 20
tlzo OiGu e ORdz" dz E dz 0.783 20
slzo QR tr dz dzd dz Iz« 0.842 10
4 Iz 9o OiGu 96 Odgdz" dz Iz dz 0.865 20
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https://eros.usgs.gov/

FOvadS vfu3zr mCu vofmfoLreds L 0ffyY GO R
sorrom ot 100t wurfom 10 yempl HC{ LS
g4 lzo Od v etz izt 0.945 60
tlzo O T 1bcddes HE 1.375 60
s2tcr dz dzd dz Z dzOOdz
vko Oc i 1BEddts HE 1.610 20
s2tr dz dzd dz z dzOOdz
tlzo O T 1&cddes HE 2.190 20

st dz deddz Z dzOOdz

4 z H @Ralz OyddzH Oh e dzOMOdz Bllm Sentinel 2
ottsf ™ dz mtsdzB Stsdzf MOdemter dz 0Oc J dzls sz BRI O G 1B to ¢
(https\s ci hub. copernicus. eu/ dhus/) sSOIsOy 09 \y,
BOdzH dz" dz L OMOdz nd2dz Bsdzso Bz EZ dZOdzZIs" ¢ R d2 % G112

LEzte Od MO [dsdig Bz i stedz G OL GO dIRiLINOE2 Y O d dzHz &
MisOdep, W8t MOt dz O OO dz HEZdzZHOY Isj B j Ok’ d
sz dzOH Ofpdzr Bt HLI 1 ¢ "kEZtO2h dzr dz ddzv j SMd2c6 btstsy:
Stetsdz L O2dz OdzOdzdL ~ dBIZdz@H Arfiisd® dzydzida 1 nilz tem O dzG O dzl
TRMM 2 d2d3t dz H O%ciadafda dz 2O t@b2 9 Y dzO dzscORH OlgRsM Mz 3Rbiz:
sz dzOH Ofdzr dt Hi 1 6 Oh de dzO MmO dz.

LIcG Odz dz dzstedsyd dzitsdz: @B Ij S e d NdBWVdz) HOGEZEZdzr dz
Blllst{ 1 GHL allll dz-dR el d 2 b 2R OAL 4 &Gdz 8-tcMOtr dz
NDVI-d2dz d3t H1 4+ G PEdec z@E@dz 02 3 d2dz L Od3, =~ lldz
Bdzsdz e OL Ot OhdedzOdzlsr dz BEfMOH "1 dzBl tc B BdZESA
COLtr dz 9 jCIststc EGEGH&ZI26 Landsat ETM 2010
Oh dc dzO MmO dz.

l 4 Clststc G Hokbtbilz dzc Odz O2 Be d2 dz L O3, ~lldz Ods Mkzkt! |
Ohded&zOdzlsr dz BEMOH "1 d&zBL tc BBBAZER RKREHEE OY OrRt
GOL Ots, OlsOtch MOdz cOLter dz o jSCIststc EGEGH&ZI2CG l
OhdedzOdz W dzc Odz L ztey 9JClststc EGECGEHAZ] 2 & 1 1Ot df & d
MEHOdZc O0OdZOOM BOdyddz Etcn d2 dg OR ok d) EEs to H A AEOGE
Stelz dzOdeg GBArats D ZOdzdL ~d22R1 H Oh de dzOMOdz

2.2.2 milted?2ds fdeE e @Pde! L E cgOls j 6d Oz

1L dzyt 1 ted 2 dz Ftce O30 dzy dzr dz Bsdzd ssted dzc d 2 dz fm
Bdyde dzt dzd 2 dz daCOfe?2@cO nO hBde0dlzOY B dydedzt dz 12 dzHt 9.
3t H1 1 dzdzd 2 6 OCG z Iz dzdz0O.

10ceo0te 1. J1duydedzt dz ~d2 Mt dz B dzOdzS

| | sBtslsOdzd € d2dz Bdydecdzt dz
......... sdz ........ MOt ... .. ... EHET

] OL QW 2dz MsdzB dytsdz: . . . . ..o
E dzHGE

] OL ter dz dgt 6, G OHOWKGEO, rllted L dzt dz. . .. . .. ... ...
VLIcEOREOdz B Il dzG 1 dgH {1 dz
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FAvadl viwe3zlr mCu wvofmforedpl 96hYCCLF
soLrom o0t 400t wurfom 19 1empy wCf LS
LicG Od30EL  PHUEZ §.(.... . " OGHOdz (BIMS-L. 0. . . . . .. ME E G
(k2 dd..
1 H2dzd2dz st . . ..o Eof dzsetstsdz” HIEc
1 2 dzh ddO® @dz, Hdz, HIIzdzH)
dhdedzOdzls BO BO2HOMz . . . . . . . . . . . e e
Il dqudedzt dz n2dzHfmt de: ..o 0oL
vkMmeOe Ve Odsdz” dz E dzH E a
BIl tgr 4 ] NL1 GHHA
Ve Odd dz | ¢od ny,, Ve Od Ny d&d2{ nj "o

dz02 dzL 2 dz02 dzL k2§

] JBBtSlsOdzed S d2dz HY dzGt et dza 12 Bduyudaedzt dz 12 dzH
Nqddzd2dz L kzdz Ftcea Oyr dz nl 3116 Istselststsa  HL 1Y
~n 02 ydzOdz ©o Oo9 . LG OY" dz H 2O isis@H0G. OLO tc Is tc Grdeds' &
ZOted 2 9 ydzOdzls©2 + dzj CIstetsdz yddz HL 1t "t ddY, ktec
ftoesCtcOBBOO BEBHBH. 1 J B BIRIsdfHdzdICOded dz 0 &g d g Paiaz Od
Msdze sY6,6 Odzdlzr dz Bl et \y, Otco dJl 2 dzdzH g to," OIsL G G Hsl d
(1 JtBtslsOdzd S ez Bl Yy @azn@ie d Oo )

1d2c641 3 t Hd2dz L QO 2 tzd GxtlzH L 4
[dsdz dzd2ls Lsteddzstls Bl e d2dz Odzdo OOH 2 OdzH C

mtsdzd te n 5 dz, Il dzt dzi d3y sEfMMEEdZEZJ2 ¢ MkH&ZO-A mMtsyd ts
OmMkzEzdzer dz OdcigOz d2xcd®. MEkzH OdkZze OO dz dzd 2 Is3 5d* OfMml
dzt 1 dzlslst 2, 51 dz ~nO0dzlsIs ©2 oMk iz dzls BO2o. 14

stesdzysecy k¢ OMzkzdzlsOOtt ~YLEOOLdZORGEIN2 MOdOd
Bsdzs iy thzésntststc d2d&3 OMkzkzdzs tozkzdzhodz ¥ 3.

OmMkzEz dzlskz z H dz’ dzse d ¢ L o1 iEBBBOROEBD@XO@B Is Q2 9~ L7
BO290dz MkzHOdZEOOdzr 1Nt HIldzH 1 jtel g1 1 tc dzgE dze E dzH |
OfmMkzkzdzlszzHT™ @ gt H1 1 dzt dz, Csdz OMkEkdls, dzt d3t dzls
StczlzdzlhOdz BO Ockzkzdzc O d HOLOOR ML HONNHd2GE BC

T 14 dzyt 1 te Ohdeé dzOdzls' dz tgH SES@AQQc BRAEWH ' dz2 s
Bt Hdzt 626 IbisHtstoRrts2 dztsa, Il dat dzt =

1 §f OdzyH®BExZz dz Is s5tsdsf Bsdzsdz Isetcedz L 11 2dzd?2 dz E I
BO260O00Oc BEBHEkzEZd&O

T Jtetsdze dkksed2dz BEZHJWH ZOGEZEZH Bd&zsdz BEZMOH
Oh e dzOdzls™ dz sSOdzOOtern BOdZYH' dz 52 dz¢ §dids SdgtcH dz!
Mtce Odzls Ltsndtsdz BO2ekEzdzHOG 1 Mt R d2¢ ItsHikzz

T 11 dzyt 1 ted?2e¢ mMO2ytekzlkzdzOr, Bl dzyt 1 tcd2dz HEstets2 Is
stosdz dzzlsc OO0 Oy ddz Lsadtsdz BO2GkzEkdzH O 1 Mt A
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11l dzyt t ted2dz BOttcOOdz LEtyYyddz it GCOtHOG,
hd2Ho1 tedzt ¥ BO2GO0OGC IstsHBSton 52 dzsn

[ OdzyH " dz BL dzyt 1 6 MO2ytkkdORr ydcedzt dzd2dz Mzt
BO2H Oz, 1 det ydodzt duty ikl Bz2HicB R JEER ¢ st
L1 et G OfMmkzkEzHdr ¢ - O d3tc B sdihgsdz
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2. 3. g ZzH Odze OOz Otcc O
HZHOMEOOd Oy d € IIdHO & B R&|I0GOs ¢+ M1 dz

MOHT 0. VICBIH E3.TY23PHITH TATXIATIA, TASPLIH
JOPOITILIH YILT SIBIBIC CVITAX, CAAPYV.IAX OJIOH YVICEIH
XAMTAPCAH TOCIITH APCA3YIH

} v ' '

Onoormiin dafigan Ceper yp Jarasap Heneemx Oyil xyuH 3yitic XoparAyY/IaX yiln axIvuiaraa
! v ' '
Taspein ragaprsis 3sapan / 16 %/ *Taspbid gopoiiTot-usmrir *VYp aMbCTAIBIH G8PHLIOIT +I'a3pbiH JOPOITTILIT TEpe TyC
*Barmapmiin X3T TaxxTaraan / +¥YpraMasH Tepesn 3yl (mymaaparn, xyypaiinmum) OYpa3p ToZOPXOILIA 3ypariax,
31-36 %/ XoMe01 «MansIH TOOHH X3T ecenT YHITX
+Xepcrimi 381pan / 17%/ +Xo/10ar1IiiH XYH aMBIH *BamTaapiiin rasper +XoT Tamxmaracan oymIpIiiT
«Slmmarmity Gyypant /2.37%/ ATVYpai, aITyiiasa €AY IABTAH anniranT CINIIX, OHAOBX, HOXOH CIPTIN
*Qochop (0.97%/ *XYH aMBIH NITUTRIX 3par GonHo TYPIUILTT
*Asot/ 1.62%/ XOIe/reeH, X3T TeBIepe] «Ofit, x33p1diH TyiiMIp *DIICHILIIIIC XaMIaalax 3ypBac
+Oiin Tandaiin Syypair, XoMeon «XepcHiil yaHapsiH «Masmunn Ga man Gyxuit Daiiryynax
Jopoiiron HPTIIHIH THHII3T «Mamaawm 6ymar , HoXepen
1 +eHil Byyar X3CTTHIH 3IMH 3acTINiH DafiTyymax, JIKITK
COHNPXOT +Opon HYTTHITH XYHIIT Heeumiir
1 HAJABXIDRYYIAX
1
«X33pliiiH CYIANTAaHb] (SKCTISIIITIH T/ +Tannan cyzanraa, X yuIH 3yiLTiiin 1y +GIS, RS-niin
+JIadopaTopIIiH 3a/11aH IIIHAILTI3 T'MC, 3yparmansie IITHAKILITIHIL] TypIIILTTBIH
*Tanman cymanraa, [MC-1mitH «CTaTHCTIK *MareMaTnK 3arpapeIaism
*3yparatsm HIKIUITOHITT *3ypariaisia /pasture use
+XapeuyyIaIThiH +Collnonoriiie mapping/ b
*MoHITopIHT X

| Cynanraansi apra l

4rn@BluokzHOdzZe OOdy OYId2 dz Otcc O
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2.3.1 md2d3t dz HOC Iz dp igztdsotsfjtatiz bEdECEdElH EXdE 2 )t dz C

Jteyddz njH LO2dzO0OM IsOdzH Odz MkH ZOdz Bk¥ 2 O¢
Stesdz02 dz Bdzsdz M JjClstcd?2dz ISEtcedz BIted?2de dzOte0
H1 dzm d 2 Hi 1 ton BO2c0Odzd?2 dz Bsdzsdz ~ Il dad 2 12 dz
EEtYdzE &ZisnnuHd2e¢ MmMikzHdzOdz IsSEtcedz BIle@@Oldz HIldz M d dzy

1 02¢0d HiI1lEh 10HPE®c O ks Nttt dl sdz H B dze
BzyxdH EEtd2dz IHtKAats?2 "Mddy YOdOtr ¢ ddzlsci A
IsOdzH Odz fMzH &zOdz" dz N ddeydzt = Bk~ OOdz MOdzB Otcls kzto«
nOBed2dz dn Ridyddz snndd? s2dssts Ecmed MYy S
s 0208 dzOMOdz B O2HOGE BEGEEH L1 GHY1 7 E dzGE dzd 2
hdqdzggt L dzls, dzOo ydzr fdedzjdels L1 tet @ dz2 dadznn ddzt
By dH biecOdBd d& MfjSkttd2d "OREd2dzs EdHEEL 157
YOdzOter ¢ IsOdzgddz d3t H1 7 B SdeAm@Es Gl sz sHESGE B 02 dzC

BoTEEC JOIEHOER H¥I YI34H
0-6J—>'|\. =
Hawamer - cofie Gyran - Vo aryymam

W

Hmnnmmpmnoamﬂlm:pmp)
1 Etc®Ek OR d dzG O0dz Mstetsdzsl sdz HsdEdsder By kEZH HOT

Bz tclz 2
1 02 200 OwRBO®EAB HOG Y Iststsdz MOBANCE din W 2D ¢ CeAlte
EdzHtcefgtnj CIsted2dz EE ts, EETts 3z d H OoaMmMOdz L ztc
Bz Miczz dzOdzls OB @R MdaERfQ@tc HIS O2 dzO dz, Qo lssdizOIs I

szdze ZztcdzOMOdz IsO2 dzOdz "2y ML HL &8 yddzint dz d3gt H1 1
B HL LG Oh d ¢ dzOId2 dzc Od31OHet + dzdzd 2 dz -diRddl) Is 3 Go ~(Qid cul) Iz
BOWYEEd&ZOR BERtEZ hddot yddzy B tsdzdets. skrnO2dz h OO
BB HL dzdzd 2 6 W dzeaOdz N1y Oo9 On OH B tsdzdIe?M otz zddetidflse Ho
BO IskEr0O2dz c6OL Ot dzzlscd?2dz sdzydztsa, Iz dndotetziny tedz da O
OdzrHOGY EGEGHMINH dg Sdzsdz wWdzL BO2- BEGEEH
n Ot dzyOdz OHd @& 2 BO2HOG

t OHdBd3j sta@Phedh.c OO dBOdzH dz'BdP2 BOdZE 9B sdztsdz L 26O
MdMmMisj &3t 1 M R ORROOLOdz cOtMOdz LEtecd2dz IsBHicsdz d
HOMB EzdzOR Btdzsdz ~OHGEOM®ZOR HHjJH OdZHOGHMOdz E to
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Bl mMydzt dzd2dz L EteeczkHT dz IstsHtctsdzr dz R Ot yoOOGE I
cOHdBMR] stcd Zdz?2 H OOz &ZH O HMOdz WBEte, YL cNNHJAC
HSBH &Eted2dz Yyt clinnd2dz EsekzkzH OOt BR¥ EZ ISt HG!L
ts tc dzlz 2 dzdzO .
b ¢ OQ@O dzH dz'L @ fr) O dO tc dz' YyoyteOed2c¢ dzOto, Hi1 dze d2 HU
HOGEEdM dz d3t Hict cyd?2 dz r ts1s tc gEHdZH HEXDADCkz HABDIENAHAZ CEG
ZOtedzr yYyoOyteOedldz LOB dz ktls dz nOted dzZyOdz OH(
Blltcd2dz BIlff dzzlsOcls BO2tcdzOr GOLt" dz sBi jCIsT dz
value) 0OcOOtt BOdZHOdH WwdzL Bllted2dz snHehddzn h k2
LztcedREAdE BEc Oy00dyr W dzéO0Ol0?2 BO2200f BhdsE
fdSMmMidzd2dz MOOLOdz ElscOH OcOOt dOdzH dz' dz dze dzE
R2BL 1M L O2dZOOM IsOdzH Odz fMzH dzOdz" dz EGEGH d&zd 2 ¢
BOdzH dz" dz dze dzZE E G Otcd dz6@ ORF R~ 1 tol Gasiy Qdz BLE@E 2O frff dissC
MEzHdzOR LEtted2c¢ BSSHdIBtste HI ol dzdzatl .

ENVIf esctc@@&dzc O3y 2 ¢ OcCO0O0te BOdzHdzr ¢ R lztoH Odz L
Bsdzsdz OO0t BOHA&Z' ¢ " kzttHOd "rEZzeOyoOdzH L OMO.
nitgl gt &z Oh JedzOdz OO0t RORH Oz B tBAEHE SEO H btz
MEHOdkZc OO’ FLAYPEHE BBsHEdzd2 ¢ MmMtde sy, ENVI 5.3
il 6l egMmi dzH BO2n R a d tAtmosphenic i Correciom rModkile-EFLAASH
Atmospheric Correctiond 2 ¢ MmMtsdze sy Mz H O dec@Oely d G @des? @2 dz
E dzH E tg dzZ& ED3y O O B tSodMREdfS G H S Oc 00t BOdzH A 2ddz f O
ssrdezEdgtzcEcECHdEZd2 ¢ Btde Mtelz z dzif O dz.

2.3.1.1. UVEEOdd d dstedyddinsd dqdHijSih ( NDVI

LicEOMdzr dz desetstsdz Blltcanll Il dzd2dz Bk¥ E - dzstetsW d
YodzOter dz MzHOdZE OO OOt 6L todzd2dz HEsdZEdsdB8 1L G
0. 68¢em) ndzZstesW d dzdzr dz h ddec i L dzlsd 2 dz  d3lz HOR !
ndzstotsW d dzdzr dz Ctsdzyj delsteOydIls©2 bkteokzkz R OBOOLOdds
ZdzOOdz Iskw Ode BlzYy . HeOR)! & Vdzly 2 & MOtcdzd dzlsls©2  h
BO2HOG [P2 dzO

L tc G Od3dzr dz destcd3yd dzfftsdz W dzc Oote" dz ddzgH j &) B
Vegetation Index (NDVI)-d 2 ¢ v dz 06 00ts, mMOdzmter dz kEZkzHd3" G
mMEH&z0OOy Jim Tucker (1979, 1991) ®©dzH Jacson
sestsdz ZtecO@gdzr dz M J CIstc " ddzy YOdzOtels Mk ztcd dzfm
e Odgdz' dz dzstcdzydztsc H Misdz IsdsdersjeGfis 2 (ZY DV le)Bisdc@ dz Is t

dtefmt dz dz E dzE E @ Alltclst dz Ztea Odgdzr dz h d dzgy YO daC
Jdzt R d2dzt &z Bsdzlstste B O2 dzO.
ras- T
NDV|: NIR Red (1)
rNIR+rRed

Lice Odgdzr dz dested3yd dzmtsdz  ddzH § € M dz Zztcc Odgdzr
dgdzt tea 2 dzH 1 G tcc Odzdzr dz BB HRBOMMI L Il B aztcdzls b YH Is 4
OO0t OdzZsO? Btsdzsn ' ¢ Bhzsdz MEzH ZOOYdH ddztell 1 dzy ,
1 tgl gdzt GHI[33]. Btsdzy 1 4

11 11
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PUVALS vfuzy mEu Uef M G uPELRAYETLS
BOUT Om L4001 wurfom 10 Lompl (¢
Cdzt RNl MEZHOM®EOOdr Oy ddzH L a nfdfsadg! dzB iz b2

a3t H 44 OhdedzOdz bktweOdgdzr dz ddzh j S M2 ¢ Btsdztso Mol
mapping instrument) 2, 3 BO 4 MmMkzeeckkzH IIskzMm
EdzOOdz IszvdEE GlseriaEdz Landsat 8 ( @herenal anbadred L an
sensor)-d2dz "nkzea' H 3, 4 BO 5 MmMkzeckkHu da desc tstsdg,
BO2tcdzOH OG . NDW}2 dzB Dls-dNDWiizr 1 ~tsttetsdzgH = +ddedz dzL H
nlzo!' H kO BOEO BO2- IskipCR - dztBoxixiaE? Bztd\3DV/dE O dz
FlscO Btk GB2tcsdzysts EklseO dz e Odgdz" dz dz¥ G Is B
MEtEG kW) e L BODos Oz Etcc OBOEZEN 2 BBAESAT 6 dd

2.3.1.2. uvufdyr destedyddntsd ddHjSmhm ( NDWI)

v fydz’ qozH j S Md2dz Ottc O dg z fry dz’ EFEXEGC HO&zO R |
LsteddzésH Rttt nd2dz IskdzH HBdzG d tsdz skzkzL, iz fdz
szzL " e Iststsdz 1L Indzt dzls, mMkdz Efmder skzmMeOdz Bl A
ststsytsna’ ¢ n il dzdzt . vfmde dadzHJ SMd2dz OE O dg@ =~ Ofts
Al L1l te EfMmdzer c¢B ki daptizHzidey dzdzd (2 fry dzr d3t H 4 4 dzdzd 2
MOte! YyOOGE boystsddatss NHdzHMtl dz L Oteyddz Btsdz 6 OL tor
O sizsdz M jSIsted2dz Mo O cOLtr dz B JCIsT dz sk
nylst 2 Mecd2dz LEteed2c rOBRBEd2dz MiHstcis® 6 d:
Otc! YyOOdz sstsystse nd2fmdd?2 HOLOO d2dzs Il s
OB d2dz IssH EdZEGGEdzd?2 degd2dzt 3y d2¢ rOtekzlkzdzy YOHA
sSOdzls L O2 &zOOM IsOdzH Odz MkzH EZOR L EZtecOOMm kM ¢ Ot
rdh i1 dzBt dz: nlls Edz@&Odrlzidda v Gdz'ls ROz Iskzw Odz |
hddegc1 1+ dzlsd2dz YyOHoO Oter ¢ Oh e dzOdz desetstsdz 1 Mot dz
sw Odzr Mko OEIO2 ROt yekdzOrn ROt YyoOoOeE Isstsytstsc
ECGEGHM2dz d3t H1 L dzt dzH B OGISOOdz MO2 N telz z dege O Rz N O «
Btsdzsd3y sts?2 B s dzdzts. Jifmidz "t Hd2 Y LOtdd3 1l dzH M4
ECGEGHMAZd2c¢ ~Atdz ¥y, nOtc! Yyooce Iststsytstsdzidz Il dzH )
GHN2YLi IsG1 H1 G BEGEEH IsitHGL11tcd2dz nORBed2dz EtCGE
dqozH j S Md2dz Ottc O dz LEf Delzd & £z s dakd sMsdz
(NDWI) [34], HOtOOrn Itsd3 ¥ settstc Iststydzets

vnder dested3yd dzftsdz ddzH j € ( NDWI ) =2)( Gr eenT

vtsd3! Yy Bdzaen dz2 desetstsdz 6L tedzd2dz Elsér ¢, NI R
EdzceEdzd? MEZocd2e6 ddzt tern 2 dN Qclk @ gerl ©®ded + Tt dz'kz o ©
4 MmMko OGH BseecrEi nkElccGzzH OH szfm BNt 3 Mke OcG, {
Cltcdzd2dz LEtco OMOOM =rils EZdzOOdz Iskzw Oder Lztco OMmls
OO0y 3OOt BEzEZtcHOG Btsdz Rils EZd&zZOOdz Iskzw Odz B ts dzts C
HOR! dzO tc dz Gl dzd2 dz Iskmc Odz BOEOEIz SIs BW Gd22 HIOEB
Ztce O3Odin  dyOyteOc d2dz EdzHEtE YOdZOte" ¢ ~ OtelzlzdzH O
Mcfeeters EMOdz BO2ckzikzdzO®By d2 6 IstsHtckzEz dzy, e
Iszdzh NDWI gdzn j € Md2dz L OG 9 Ote-E2 ddn OEOD Bl dzt s fn)
-t dzHt dAHdzE BEGEEH Mcfeeters BGSMEeEts BkISG' ¢
dz? 40 Mm dr BtSdz Inindd2c¢ EMOd MoOds, BkzmMOH dz E

oy}

11 11 11
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i mCus ud] m[fdLruodE ¢¢fi ¢¢
3 1 ®mDp 1

gorfom 196

bssytstse Oh 6 zOMdzO0tE Ist
b g0 dz dBeGORC OEGIdE,. Ml Il H t

[
10

LEONEEWKGHEG =~ Otc! yoods
HIlte Isetcnd2c¢ Oted dzc O ,

23.13. zd2Hol ted2dz (BSHT dz
Classification Model)

Odzc  cdzdz' dz L Oc 9 Ote

IEdzcOdz 022 dz | ktco Odge z dZzOc fMbkdsr dz kf dz@

hd2Hel tcd2dz BsHT ¢ Oh d ¢ dDdR HeoE dinxfofivis Iz i3z O diz’ h
EGE GHOdzd 2 dd3t g1l I$ 1dzy tslitc ditsdiZB, Odzc d zOR OH EEBERdzo F totct

COEOR dBsHd Odeed zOdz dz' IssHisStRts?2 h Ol Od&zOdz
nlzteHOdz @61~ a3t Is HOo zkz sOkzzEkzHIsO2, OHddz BT
nOtd OdzL O~R Odze d &zl Odz Bdzydzsc dhdzfsdexn dziyiOtezO tizrdad d3fr

Odzd dzczr dz OtElkzbkzH' dz Odze d dzdz' dz OczH O O @& k2 # @ dzcHOIQigls |
sOdzB O2dz 6 OLtr dz2 M jSCIstc BSdydse hddyy yYyO&ZOEkzEH
hfdy YOd&Oter ¢ hddyydt 7 LOKOOE OHddz BEM' d =4
sdydzsce @6 O 1l 10D Gz Odze d d2de da i ehiIffdzd B8 F tcd 2 dz
Bts H dz' Odze ddzdzr dz L OG 9 Ote] € ¢ WBIOHs! Vjte IsH 2z Efif)w HOS dzx B
Landsat LzteezkzH O0Ofg NDDKIC Oy O O M byl Il dzH 4 dz H !
sOdkzB ©26¢ kM BO EMeN?2 c0OLOt G641 nkzoOOY, HOtsO(
Ftcc Odsdzr &t Hizfgls " ko OOy, dzd21s Lk, Ztcc OdB0Odz, z
OdzG .G + L 6 Gclztco Odz Odegcd dzdzr dz "t Me 26 clktco Odz
BsdzGtsdz Ooy, {1 dzt Glkteo Odz Odec d dzdzr ¢ MIr\GIZ iz I O® O
0:0. 1 rtttetsdH e OBOd dadifAcH BUEiEQiE, |sEakd Apz |
Odzc d dizZmOdizef D 2z dzZORBE Otcr O ¢ OL te2' dz Odaf H w2 tda] 2 d2 G c

BO2GEMEMEQYI (2
( Landsat )

A 4

29

NDWA4 0. 1
YES [ NO
Non water
Water body body
A
NDV+0
YES NO
v v
Non water
body Water body
A
0. 1>NDV#0
YES NO
v
Other vegetation
Hn j23 ORBEOtr O GOLWGr dz hd2Hot1 tcd2dz dGIsH dzr ©Odzc d
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1rom ¢t t sorfom 1¢ 1 ompy ©C G

14 831 M
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2.3.2. vodDa@cdg Yyt ol tc BllIlst L B3y dqArAdr2MEzH Odzeg O
sssytstsdzsn Otec C

(CASA model, Carnegie -Ames -Standford A pproach) -d 2 ¢

Jltedzd2dz {dzgjtced Btsdz O3 H BESSHIMMr dz edz 1 d
Gltodzd2dz ded2dzGt {1 t6 HOMBY ddz dzOtedsr 1 dzgjtecad26¢ =~ dd3c
N2dz weoy BBdZ HI dZid2 HiIltn nOBed2dz YyeroO0dz -~ dd
ZOtcdzr 1 dzjtced2c rzBdEHOdEIBEe @dediE L » 11 2 dz- O d dz
tc Lzkzer tSTB U jH Montieth (1972) Odezm EHOO ¢t
BSdze sy BkZteOdgdzr dzdB @@+ y@PydeO@zls B s dzsdz 61 tedzd ? dz
nl 116 OhdedzOy BEtecOdgdzr dz Yyt 91t BllsL 1 B 26
dzd 2 dzt ¢y dzd2dz dHi oAy ddzlst 2 YyoOywwOed2dz hddzegti { dz
Acti ve Radiation), G ol dz -Uee" Hffidn®yzlt WERDO Odst d3y ¢

SEBUSEENS &\ bb - APARE LUE

RIS
Lar wypbim sy

[MenmeTp 3acsap

B, yprasuass ¥jprasiaean Ty Ay sy
HHAEKC AHPILTLAEH 3YTAr Bl Ll it o TYHERAC

Ypraman yprax
TOXM PHIMHTORN
TEMITETTEATYN

IPapean HBEAH HETH
HAARGHHATAN natpar,
FPAT

TemMnepaTypLmn Tesimepary s
sigacke | Hnese 2
agesa perAT I snE N
SASRESH AT (g priii
IHHHr32aT, AR

SHITHM HHRLINEE

TemMnepaTypLImn
HHIEEC

KaMruiin Bx rapaa
AELLTT Eaay

BogHT rapa
AUMTAART &

NP Ga Baosnce Capmis JyHAaH HHaHH gQyHL T
SODPHILHIE RS NP ~PP

}"’|3-I'1I-'II-.'I.'I'I-IH AnEaard
fyraarmyy NP

HnJ3AHEZHORZEOOd 20t8dS@zsdz B sdztso Mz z ZOr Otc O L
BIHII®Y

VicG Oz dz Odemr HOGY Yi ot to: By @A dne ( wALIE)O dzdd
Gl tel dz dzgd2dzt @y dzd2dz dHt 9amyddzist 2 YyOvyte @cAftdmer d
1), cGilteldz OhdecdzOoddss ez Eff flsye i erfdy gh#lYE) ,mts(dfids
Potter (Potter, et al ., 1993), File@cdo Tt | e
BO2GLkkdz {AesiSn @aqidd or d Approach) LOG9o OtelsOO

kOdgH Odz fzH zZOdzr dz 3t Hi 4 Stekzlzdy HL&Id2d fkk
30



Fdvadl vfie3zlr mCu volmfoLreds rle CCLF

sOLrom dt 400t worfom 19 L OMBDY Cras

BllIst 1 d&3yd2¢ BtSHMtsdz. CASA LOG90Ot BBz Bktec Odd
L Oteyd3" ¢ OhdedzGdz NDVI , dzite@>Odgfi2 diz @M dod IskO 2 dzd g (

hddzc1 + dzlsd 2 dz € &PARY, d yQrddsdz dzOtc’ dzPARJ B ® Y BGR®BBG
d26¢ Ohdcedzdp GARDREGOY dteMmi dz. ¢ HEHGGEOWRER dz PHAZ B E
Yyi oLt BIlIst -die (BtFEH )G dz. CASBs&lR@E aOtcOh d ¢ dzO dzl
Al A3yt dZO0yylZss@ztsc H sdzlsts 2 . v Al (-AeS Btandfoodd e |
Approach)-d 2 ¢ sttty st dzts dsHstEZS V Hs@E ds@@®m d 2 dzdzt .

NPR(x,t) = APARX 1) e(xt) ()
APAR-d2 ¢ bkGHEGE©R 52 dtsh

APAR (Absorbed Photosynthetically Acti ve
dz2t 6 rnlZza@yO B2 6 OO0 dz0tedzr YOyteOed2dz dzd?2Is 4 d
Ooy OhdecdzOy BO2cGO0O At d3yi Blze 2 61 gt dz dzd 2 dz!
h Jdzg 1 + dzldzft?2 € GF =  dzt 6 : gC/ MJ) , Btsdz dzt 6 IsO«
Ftcc Odzdzr dz BtSH(JIs Gl el dz O d ¢ dABDE sy C sMb)Stc
ddzt tend2dzt GHL dat .

APARX.t) = SOI(x,t)3 FPARXt)3 05 (5
SOxt) B tsdz yoe bkktr dz MlsOdzyr dz dzOtcdzOOf =~ 1l dzt + 3
YPYyYyteOed2dz st H1 1 . 7 ,B 1 dz Btisteds & ZLIe @Y OO O to)

2.3.3. UvViecORdz dzg W j desdzsed2dz nEceOYyOOGE Istssy!

Cdagt nllll fMkHOdze OOdz Allted L dzgH MBHze sdie | @B &3O &
EstystsdztsnatsH OV dedzOHOE FrOBRBEd2dz stsndtetsdtIss?2 |
d2dz Skted BlszOdzr dz sy dflsdS Btz hbzcO®kRde 2O
EEtYMdE d&Zsd2dz RktHdz Otktc® cifjid 2 LOCoOr ¢ O
d2dz HEdHOYs izl HIEN OO MEHOLEOOd I|sOdks 02 dz
stssymtsdz B tsdzdzts.

[ dzsdz EZdzin' dz dsindsihfoudan dz Mz H ZOOydH 4 dat an
Oy dedzOdzls' dz Bt Hi 1 @ Oh ¢ 36)dB8]maL MG GBYELELEIRIHO diz
Bedz [ sdzetsdzr dz E dzH E tc Beds d @ @ztc ONd3j deradftRc3d c[&bjc ¢ Oy
Oh ¢ dzOR BEs®RY 2 ¢ LM Hjzd ' 4)MOdz B O2 HOE
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MoHroneiH eHgepneruitd GIMMS NDVI 3g 1982-2013

O
NDVI-witH xypumTnansiH NOXKUCTUK | | NDVI-uidtH SepunenTuiti
MYpYyW LWIyramaH xasaulbiH apra XyBWIAH apra

G

MOHronblH eHAepNervitt ypramnelH
yprax axnax xyrayaa (SOS)

MoOHroneIH eHAepNeriid ypramnbiH

SOS-WIAH uar xyrayaa, opoH 3aiiH
@OPYNBNTUINH YUr xaHanara

MoHronsIiH eHaepnervid ypramnsiH
SOS-WiAH OpOH 3aiiH TapxanT

Yyp ambcransiH Maaaa (TyHagac
Temnepartyp, 1982-2013 oH)

0’ ~ G

MoHronelH eHgepneruiH ypramnbeld SOS
ba uar yypbelH esp4YnenTUiiH Xamaapan

YpramnbiH Tepen 3yAnuiaH mMagsa

Hn j4t ZHOdzG O0Odzl 2@ dN@ J d3.
NDVI-d2 dz mnlztcd BlsdzOdzr dz dztsy dMmisd & HBzteckz?2 "M EZcOdr d -

NDVI-d2 dz mnzted dgls dzOdz" dz dzsy dMisd ¢ dBzeB2 ( Wk ¢ @eBic
2016) dzg@ Zhan'gdz daDitco N IRIODEGPde NABVIdMIsdS Bztokz?2
~nOLO2dzlsT dz Otcer 6 MO2ytokzlzdzMOdz BEGEEH k€ 2@Hc O
sy dMmisd¢ dzteckz?2 hezcOR dz ROLO2 A&zl dz OtteOOM d
Uyt dzdzr dz Otgc2@ztdy' d MNsIVEI Bztez?2 " 26 O lsits BOLt©2
6)-Is ©2 dzOh sE filst1 2 BEGEEH WJjdttdktecd2d f§OtctOd] |
nzted BlszOGHMOdz NDVI Hilte SEdzckzztedzOdz Iststsytstsdzd

y(t) = ﬁ +d
(6)

Nl dzH

y(t)-t yog AzeOyODds FRRYHRISdZOd dz dtsy dMmisd ¢ a3

nOtce OdzLNNBBVI  EklIsc O,

t-y &z dzd Dldn) € HE t6

dl yddz H1 A

c-NDVI-d2 dz R bkzte
e

2dz NDYDOOdzr ~OBBEd2dz BOGO klse O,
dBlsdzOdzr &z ~rOBed2dz dm bklsc O,
a,b-Levenberg Marquardt Otccf@AdO digjtdsteyIBIBIdZH 56 =~ 5

Zhang dOt (2003) -B@ PDodOHOMQEzE & 4@z, ¢ u tsd3
OhdedzOdz-d NV Im Zted Bls dzOdzr dz dzsy dfisd ¢ BzekZ " Ezc
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redsl o6 HyYCCLR
¢ 1 dmpy 8GCt ¢
ktssytstsdy, HOGOO d ["OLO2ds' dz "0okcd2d do kI
fdeMmjdz sk BlNid2dzd3GS sCEEBE-BUMYss BEGEEH SO

~nOL O2 dzZlsls©O2 nOtce OdzL O~ ~nzceOYyoOo
B 3L e @ 1
_da _  bicz(1-z)(1+2)3
T ds  [(1+2)%*+(bcz)2]Ls
(7)
7 = ea+bt
(8)

== TICHUCTHE MYDYA WyrambIH Xa3annT
MDVI-MAH XypMMTRANBIH NOXUMCTUK MYDYA WYTaRM

o Y NDVI
e 505 CUM

= <= EQS CUM
= 0.7 o 0.06 £
% o NDWVI-uiH xypumTnan - =
Ll T o] ]
= - H T
g 06 R . o 0.04
= : =
é 0.5 %
= 0.02 d
= 0.4 &=
L =
= 0 =|
= 03 =3
A 4 0; B
= 02 o =
o R =4
O o4 9 004 =
= B
:5 =
= 0 -0.06 g

0 50 100 150 200 250 300 350 =

xyrauaa (egsp)

1 ZBENDVI-d2 dz R ktcd dls zOdzr dz ¢zt Ptk ¢S B ®R W™ dz O
NDVI-d2 dz dzsy dflsdC sktkz?2 hEcOd d TOLO2ds dz EE

Zhang dz20Ot (2003) {1+ dt Oter e Odzgm HL 9h 11 dzfd
NDVI-d2dz ylze OOdz sy dmlsd ¢ Bk sddgcyOzxB &) ,Issisa
stsdz* vy 5 ()F)e B dd dztsy dMmisd¢ dBkztokz?2 [HRcdD ks R0
hza® ¢ Iststsy s dzdzts. L REQQ@tc, O lgftEdizOYdds (02 O2 dzls'™ dz
~nzeH" e (Rate of Change of Curvatur e, RCC)
(1-8 MOL) Odrdzyr ~rOBECd2dz dr =~ OL OQEHSO ddz fig @ dp ytize L
SOS (SOS_RCC) clupaBsclststsdits (

RCC = b3cz {32(1_2)(”2)3[2(”2)3”’2022] _ (1+z)2(1+zz—522)} )

[(1+2)*+(bcz)?]?5 [(1+2)*+(bcz)?]1>
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FAvadl viwe3zlr mCu wvofmforedpl 96hYCCLF
soLrom o0t 400t wurfom 19 1empy wCf LS
«  yr NDVI
- -~  Xa3sail bIH Mypyi wyram (K)
e 505 K
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300 d@BdB) drli 2. [tdetd ted' "kt SkzdOHOM dr L
BIMdXzdA® mOdze 02, mididsd2dz dgztelzlz, 1 EZdzZcOdz ©O2d
dzz ez Iz, I Ntel dzed2dz dzztolz z dg'd3n 5 @etc [ OdZzO 2 dzfn 1d3tz i) 3 da
Htstc tSth HisE | EdigtceE e tsteyd dzH 3 d dzd 2-40 0degdd dds H Hodzinil
H44h Z dzOH O¢ GOL tczlzH OH Ptce Odgdzr dz y+t ®00ts O oz
Ctos? ¥3d dz, L Oteddzs kZlzdzr dz sO2c0O0Otc Isi i dzt + fi§/ Hdgdzh R
B 02 dzO.

1 02c6@®@L0OK2dz BlIML 1 hOdzZkecOOdzOdz EdzHE e EZEZdz
[ sdzd sdz tstocdzr A2 destsf) kZteOceh , LIlldz A2 dtstsf B¢
YL ol te Blllsti 41 cHLalllldz BOECOMOYy BO260O00O0 LIN2 Istscls
dezlsed2dz Edgsdze H "t i ¢, BOwREMA, E GdeH HOBRROWZE tstc
dzz s Ocls Rkzte IskzdzOH Of B OGO, tccOd3dzr dz Blitert oY
MmOdzG O2 dz dzlz o Iz Iz dz' EdRdZEH "1 M1 @, 1 0880 0 aggdizdzl& dzAs
sz dzOH Off ZEdzOH OC yd2cedzt ¢. C dzH [z tc c4G0d9dz imypx ditigizd 2 C
[ Stcdzfs B dzG sdzf dz  Is O dz, [ Otc! GOdzG" dz st gh E dzH E tc dzE
Bodztsdz =1 1 tod 2 d2 5B0IdgYE L Al tdlbiOdz R kzte IskzdzOH OM kdzOR
200-300 cftepddy B O dzO. NPP ~rOdicd2dz BOGO GOL Of
O2d@BezEZHT dz EdRAdZEH =~ i1 Mt @, [ Sdcddisicds o B s @B dgc d B dzd B
Ctsdz IsE dzefe? dzaN RiAz dzH O %5 Ok s&iDs| /Ry, LOtedd3 cOLOOt
B 02 dzO. AKeEdzd2dz BlIIM{ H Yddzd2dz HPRB"M ©EFHztc L IOdEH
NHidet {1 ] BOCO ISkdzOHOM [k dzOdz0O.
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| rpKim%hkun
|:| <25

- [ 25~ 50
[ ]so~100

I [ ] 100~200

- [ 200 ~ 300
B 300 - 400

B <0~ 500

H - > 500 |:| Ypramanryii razap

[

1teBe vkHOMKEOOMI82O&kEO Bz zH ™ dz 3  dzd 2 dz H Iz dz
Blllst {1 gHL Rl Il dz

3.1.1. 10CGo0Erc¢ GOLE dzg BSHAIl gl HiLlsi2 7O

[{ dzrd2dz BBdzsdz BIIf dzzlscd2dz R4 A3yt 4 dzH %
BIllst 4 gH{ a tdi2dez (LNPP9) Ote’ dz dzOted 2 9 ydzOdz" dz 4 d3y + 1 @
OfmMkzEH dZEEZH'T™ dz cd@dgdz' sdalz. yLi wte & Odzr HOGY BIlIst Lt GHL A
MkzH ZOr Ot OOt BBSHBR dSOGCOQJHSwFs Y Hd PBEIJEXS ! G
Is1 dze d My, OO0t dBOdHOdZ BBdsd rlltci i di d BEZ2
L O2 dz00OMdz ldrdz® @' OO G B SHISY Bisdziso fiftd 2 loERO R2QH [ BEL
Sdzsdz Bl tRhi il d bEzdzcOHOGE. [HotEB EBOM s
1 HGL 1 tcd2dz Ndet dgh dzd2 ¢ BOIOdzy Ildet dzd "1 H HOWLOOR

1. 1 8HdIs nt Mt dz Ststsdz d3t HY L Is1 2 S O! YykzkzazoOd

2. pEWl EEWK LOGOOWw" dz llte HIN dGINIHJ2G n BEtetsdzH

MOBEdE tdzse ylsts? BOIsOdzc OOy k Iz dzO dzls Btsdz B fSH
WoHOdRZ ¥ d3. wOdMmtc’ dOLdztcDEo ‘dat Istcdsdds ®dzB O2 6 ~ Od3
hd2HZ)YtetOOM BtSHdIl EcOLOt HiIl1t YkecdkzEzdzhOdz 3t H
~nlldzH ot dzlst 2 B O2HOG. LYdte de IS tedsinHiitg - @fh
OQoMOdz L H1I 112 YO r"kcOYyoOds ~nzot H Isitc Bt
Oh e dzOMOdz CASA LOCoOtoydzOdzr dz ntc Hidz lsOdzB O2 dz
BtsdzL shcll2 OdzHOOdkzEHT™ ¢ rOttcOdzL ©Odz L M1 dz ( Mu
dz0 te , 2017) OC sOONSWVEZOdz dzOted 2 0 Yy dzOz' &2 ) Il dB @zt tzts ¢ @
Yyt ol tc OdzgrnHOGY BlHISL L GHL alllldzd? Yddz mneBtetsdzH ' dz
LEONEETWEA Bsdzsd3) Ists 2 G1 Y NLHL G BEdz IssdBsts
BIlllst 1 gHL Al dz, Eztc Od MeOdzr dz MOOH ©dze Dtz 1 d
MEH dzOdzr dz Otec OGN 2c1 1t hkEH "1 dBYdr BB Gl 2.

1 OGo OO0t O OMOdz llte HIlde Btsdzsdzg nt 1 tod 2 dz
NtgH Il dz Aot dzH dz R ORBOOWd ¢ Isstsymsdz. MmOt ykzk
Cst WWdydJ dzlsT 18) ( Blsdies dz®o .

milted2dz MEHOEZCOO® 1200201200201 2 tdzkzHO
sOdzB O2H Ik Ik wWokkdMOd dEZHOEZcCOOCOOK kG !

43

= Y[ICbIH XWN
——  ARMIUAH X1

0 160 320 Kkm




Fova L] w3 v vol ¢4
1r t t rJ

[- V)

LR ¢$B
1 ®DMb

NN

11 vf 31 M mfoqr CtF
solLrom ot400 om 19 t 4
Yl Gls H11 )y OoMmMdzOOM 41 H1 1Y WwWABRBOt dzat 61 dz BO2H
Yyt ci i Qo MOdz HiI L Yyd2¢ sdz sk BIltol 4 to iz
nl By dZzBEN WO de dzOdz L Oco Oter dz Il te H Il dz, BtSHdIs Rt
~SBtesdzZH " dz ~ OBOOtedzr ¢ Istsytsy HDIS CIRNDDY &z f Az0z0 dz
dlsct 3y d2 dz Isieh ddzst 2 MisOIsdmM& LW W dinpr Jjdglzlsftatids
ssHBtenr 52 dzZlsdz. 1 ©OCIsdS Oy Odzxcrr stz Elizde” I8 11 a1 i o diz
~d2R1lH ONdedkzOdZO. mitol 1+ P kO MmMtdketMmtsd Oy
Is+ dzy il 1l BO290Odz Ist ¢ sSOOBROEd&zZOdz NcElN2Mct ¢HL A

~nSdzB SGHBAEZISBE?2 GG1 dl . DPEWGEEWL ~nil dzBL dz Is4 ¢ MIs®OEOG

B 02 dzO.

mil MdAdlcls) Oco Oter dz lltc HIldz, BBHJIs "1 By ddzlsd? ¢
nBsteSdzH" dz - OBOOEL O

{ dz R R? rsoé 1 dteftsdg P [ 44y ded 2
C st dw

2015 .855 732 17.4 .855 .000 142

2014 .854 .730 15.0 .854 .000 58

2013 916 .840 15.47 916 .000 83

2009 .843 .78 15.96 .883 .000 357

2007 .861 742 14.90 .861 .000 14

1 OlsOdzc OOy k2 dz@ tizls © ddc © O dz' BIlf) dklksed2d Ektc Odd
Blllst 41 gHL AN dz B tsdzts dz Al 1ted? dz nl 3 ddzlsd ? dz
Bllls1t { gHY nllldd2e¢ dz Iskfp Bltl 1t Y OcM@&@aiz, 9~ O
HIlced { MOtcH vl dzt dagledz, [ OEs ORUFAKIO Y o EzdZlMOdz =
MkHOdZe OO OO0t yYykekzekzdznOd Hi 1 yd26 (n=14,) Yy k
BIM4{H 8 HLLY, ["iltd2dz BIMLH 7 HLIL1LY 0OoafMmMOdz B
Ftce Odzdz" dz vyt 91 tc Odzlh eIGIiny FBEltdsol M Gk indz B O Il tc H |
YL 91 tc OdzrHOGY Blllst L gHL ANl dze 5275 ~Artiliitdds 82z dBH YK
BO2dzO. mOteddz ts21ls & +1565W0d 2dz 2 5 IEHQ Y d723dz 2618767+ H 5 8
CteClJB dz mnststetsdgH Iskzfy Iskfp B O22 dzO. 10 tall qad&zlaige bz B
~nzeOYyO0Ody BR® HMPGOdz @O dz llte HIdelst 2 = OAd3C
CASA LOC9OtOO0t Istssymtsde Zted Odsdz' dz Yyt ot te O
BIISLL GHYL alllldz ~SY'GE BOBOZEOO)y EZEZEZOdZ ~O! ykzkiz
R=0.86 (R>=0. 742, p<B. GOUAHE B IZOBROOKLOdZISO2 B O2 dZO.
nlltcd2dz BlIIfMI H HEdHOY € 9°GHQ@ED, OdHEME E Ic4 .R3 daBts
HOGEZEZd dz dgt H1 1 | LOGo Oter dz BEMOH 1L ide dzlsinih
BlIIMd2dz ZtecOdgdzr dz Blilst 1 gHYI Rllldzd2c Il dasAAEIEMOdE G
Ntc HINdz EGdZEE G{i{Midz HIlgdat dzs " d2) BtSdsa B 3.

1 OOdzc OOy L ZDBB9 2tz OEBH [trRtsds, 1 EkZdzeOdz  ud
LA&ZOOdzB OOIsOt Bteyd d3, POk OdCIOEH c SP Otc - @OUaBGE Z 2 +
WokkzdzlMOdz MEHOdkZEOOE OOt (n=357) yYkc dzHAzdmody ,s C
~lltced2dz BIIMt H 225, VYE ddg®d&RE culafy { dwsdst BIVI Hd 2 6] E
teecOdRsdz" dz Yyt o1 te OdzmrHOGEY BlHISL 4L GHL ANLNIde tollll A
Yyt ol tc OdemHOGY Blilst 1 GHYL AlNlIldg 8521 1" 1 1%2tgls R H lz dzis)
42.26 CteGE diF tBbG 171 4902®E/ d3wOtcddz 521 "4 L ted?
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Fdvadl vfe3zlr mCu wvof
so1 T urJ

om ot Lo0t
198. 952 cgtesl/idgd2dz a2l B45cE/dgtcnEG "l 1 d?2 dz
51. 84 2eftQsit M tststetsdzH B O2 dzO

1 OG9o OO0t bssymsd EtedOdd d Yy olt OdzH
BIIst 1 GHY nlllldz r tsYHalrGsdz BRAOHE dapAREZE OH 7 OO Otcdz
R=09(R?=0. 74, p<0.001) EdHEL ROBOOLOWSO2 ¢ Otcf
HIldze BtsSHdIls EklscOkO2 daziiuize@rlsheSdH HIflg ¢ Owck)OHz
nllted2dz BIIMiH d&Oh MO2d R OBOOtOdds @2, ¢tz ddg O
BO2dz0. DPEWEEWK "1 dzB1 dz "d2d3t dz HOGEZEZdzr dz dgt H1 1+,
Bl HL 1L Gl it 821 Riilte, nRii1ted?2dz BlMd2dz kZtcec Odgdzr

HOB1L OO HYCCLF
1ompy 8Gt ¢

——

BBHIS BO2HOMH ddzii BGRtelsmMtsdz ~ OtcOEHOY B O2 dzO.

200 . d
180 . o
160 )

E 140 o’ "..,./’./

Lé 120 - o,

% 100 "‘i":'/:

o 80 -9 Gy

260 A

3 y = 0.904x + 9.1366

40 R?=0.84

RMSE=15.47 rpC/m?
N=83

20

0~

0 20 40 60 80 100 120 140 160 180 200
XamkcaH NPP rp C/m?2

1 Etc®E) Oc o Ote’ dz B O&Ltkedzyls Oz Odzmr HOGY BIllISL L GHL Al
nOtc! yezdzOdzls (2009. 07 MmOt) .

1 OlsOdzc OOy zz@&ZO @B &dzr 7 MOtH 1 kdzcOdz, | tstodatsc s5¢
O2BEEZHT dz dzlsOcls wobkkdzNOd MEzHOZEOOEOOL (n
nl1tcd2dz BIIML H 4 HAL LY, BLewd Tdz! sffydzd BB G4 H Y
BIM{H 6 Hii1n GafGdell HgRGE EdOdipcldzdpt 01 tc O
Blllsi1 { gHL Allllde tolilll REtoalllldznt dz BO litc HIdgH Lktcg
s2ls Riitels HEZdzHY OOt 18 6cls8 H,1c PEWEpECT Edyy <1 1 tols 34
Bl MR8 . 84 2¢tiz@/ &gz BO2dzO. MmOteddz SABE3 5043cdBgs/
Al tcls -13748 3@4?, ¢cwmE/dastcr E ¢ -6:0 4 Geh 2 dgFldE 2 dz B Il |t H
38. 11 %Rl ststotsdgH ~ i1 dzB1 dzL 1 )y B O2 dzgO B O2 dzO.

1 OGo OO0t Isssymtsde ke Odgdz dz lIyyds + st B3P R Ha
BlIISL L1 GHYL alllldz AatsYtcr 6 BOORZEOO) 2EZdZOdz R Ot! Yykzkiz
R=091 (R=0. 84, p<0.001) E dzHE te ZiOHEO OltcCOHrisiO2f) BIIOL2H
s21l "l ts, Zec Ok fRii1tc Btdtsd riitd2dz BII Mt
CoOHEKOI OdzHOO2 HGL2 &T. cHECWHEFEt Rl dzBl dz Rd2 B3l dz
LOGo Oter dz BEMOH L Hldt dzsnnuHd2dz d3gt H1 L G111t &2
Blllst {1 gHL AallNldzgd2c¢ Ndet dzt 7 Oted® dz2 BBHJIs BO2HO

OOk OOy £z ROdle 4s.dz' 8 MOWH I kdz¢ Gl B kO 2 @«
d2y dzd2l 58 Hily SidyMmide nNindd?2 42 yicd?2

S

11
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4o¥ ¢¢fi SOt R
1 ®DMb Tt

niited2dz BIIfML H "L B ML d uokzH@detds £ tgachis daz Is
PtcaOd@zdz" dz Yyt 9t tec OdzmrHOGY BlUHISL 1 eHL Al Ndzd?2 HIEdzH
101. 9 26TV dite f 2518 .B8I fifoptedY dd®. mOted dz 52 K767 L tod 2
CteC’ i3t L tocd2dz B2 M7 HERBdz - ststotsdgH ~ 1 dzBL dzL 1 ) B O

200
180 e
160 .

o 140 e

__E_ P s

O 120 o o

= ey

4 100 o0 ¥ .

.4. ’/

S 80 % 8™

T ."/

3 60 e ® .,’,...

5 ey e y = 0.004x + 9.1366

2 40 ey e R*=0.84

- RMSE=15.47 rpC/m2
20 ““' N=83
0 -

0 20 40 60 80 100 120 140 160 180 200
Barsax NPP rp C/m?

1 ™) Oc o Oter dz Btsdzsdz IsOdzB ©O2dz Yyt 91 tc Odegrn HOG Y B
nOtc! yezdzOdzls, (2013. 07 MmMOte)

180
160 .
140 e e

NE ... . ) .o °

5 120 .

a .. ® "6 %

o 100 i ®

a o ot 3

Z 80 [ ] * «’.‘. [ ]

o S % See

m e

g 60 #R L. y = 0.6627x + 31.077

% o ° R?=0.73

40 - RMSE=19.34 rpC/m?
0o 1 N=58

20 40 60 80 100 120 140 160 180
XamkcaH NPP rp C/m?2

1 Ete®e) Oco Otcyd dzmOdz Btsdztsdz nt d3y Mt dz Yyt 9t to Odzn
ntststetsdzH T dz dE OBOOLO®. 08 MOts)

CASA LOG9 OO0t botsymtsd ZtecOdd d ytsosit O
BlIISL L1 GHYL alllldz AatsYtcr 6 BOORZEOO) 2EZdZOdz R Ot! Yykzkiz
R=085(R?>=0. 73, p<0.001) EdHE®L AORBOOLOWSO2 BO2
nl Ry dizsd2 dz bsytstsditsd Ilte HI dh OMOOU dRdsisds 5 dz
HdOGCWBO&K2ckzztp @Y QL undto. CdzHi i NLL R4 H B2Is
BZOh MO2dz R OBOOKOdIO2, HE d# O% 2 @HOB OO s ¢ @dizh®C
~nd2dt dz HOGkEd d ot Hi L, LOGo Ote" dz BEmMOH 1L NI
nllted2dz BlIMd2dz EtccOdgdzr dz Blils1 +t GHYL Alllldzgd2 6 1l dz
s2tclsMtsdz B O2 dz0.
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FIvad)l vfezr mCu vof mfoLreds ¢$B CCLtF
sorrom ot L oot wuUrJom 106 1 OME) Tt
3.1. 2. LG Odgdzr dz2 vyt 9l te Odzn HOG Y BIlllsi 1 GH

- z6 Oy O Otda dze &zls

dc O0tetstda d dz EZteMc ©Odz =~ EHE dzG E E dz, GOLtr dz GOHC
~B2H ROGCOMr d Mitllnd BIMIH GthHAE, HOZzO2 Is:
HEzdzH RifMicls HOZO2dz Isliehdzst t ) HL L h dR EWGGCEGHT
BIltcd 4+ Mt 4 E dzHE tc HAid@Otde 1l tds lddB e 2 dz2 yd 2 ¢ dzt ¢
yq?2g¢1 4 OdzH OOH Htslssegh tsts st tc Bllte dat alsted dz ¢
nzztcO2h HOG.

19822015 tsdizizur d yddz sk Bl tcd 2ds RieczOzgidd ciz
MO’ dl-tliOtc rlltclst dzn "Rk OYOOdz HOR' dz8 & dzy tf tizde? C
Ftce Odi3dz" dz Yyt 91 6 Odzn H OG Y IsBEidsysiyc HEL@AENPdd 2 6 ( NP P

sr02dz Yyddzd2dz ke Odgdzr dz Yyt 91 te Odzm HOG Y
sstsysrnHists fd¢Mjd sk Blitc H1 1t EkZlsdkzkzH' d dzd 2
Bdzsdze dzd?ls fdSCMmjdzd2dze B S-BB®BA top dzlt zpy ' dz SIB 1S «
FtcaO)Y REGYMREE dH WVobkbzddQ@ez WHIBYOOdzy W OF dz2 NBB
P ctes/ yddz, 2015 tsdgH 0°g)7 eEsdnitcd/ PRdz@( B i i@
BO2 gOztc O LA mH1 nlzeOyOOdz nlzo! nOtcazy®dz C
ZtceOd3dz" dz BIlISt { GHL nllllde ~OBGEd2dz EdZHE BO2MOC
SdzzzH OH BEtecOdgdzr dz Yyt 91 tg OdznHOGY BIlISL L GHL Al
0.24, 0.22 P cGts/ yddz "t dyi1lt?2 BO2dO, €Cdzt d
nOte! YyOdze z 2-500[F 34 518z BOH O EdzOMOdzIs0?2 ~ftdBtlst?
1983, 2004, 2005, 2007 ®dkEZHOH 0.16, O0.16,
0170. 21 P <cGtos/ yddz R~ tstosdzil OB ORQEY . dz r Adlais -G Ge@id2Hdz
ded 2 dzB 1 & A4 A3y L 4 s dzts dz 6§ IR dcaiz’ WyldzHRI D OB 1l = dzlz Is
Al d3y 1 1 dzgH HEdHOY-431 &Y eeBd dB@2 dz@2)( =~ Il jdat ¢ Is

0.25 FESHEE HmiiT X%oMoEdd (1Prp=1015rp)  — JKmnitH HHII69p (TpC/M2/HKHT) 800.00

y=-161385+670.56
Nens e ] ™ £ Rz:o-llos
00 NEE RN R N Nl N S
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300.00

200.00

Huiit xoMmixy (1Pg=10'5g)

100.00

Aanmwitn Hrinioap (g C/m?/year)

0.00 H B OH B OB OEH OH B i B M OB OB OB OH EH OB OB H OH OB OB iH H B B OH H B H K OH B 0.00
] i vor
[=]

[

i
i e

2001
2002
2003
2005
2006
2007

008

1 Etc®@E1982-2 015 tsdz7 ~rkeOyooOdz HOR! BEtecOddzr dz Yyt ot
dzd 2Is "L BByt 4 Y ddzd2dz dzd2dzei t6 B tSdzsdz ded 2

4 lzZH Odzé OO dz" Is O dzB Odde HIBtE YO d3plzr odz 6 B 11013 GH 1 -
s dz nlzcOYyoOdzH "EZcOBRBOdz Istej dzH >=DO diH z@BcECE IH@¥-d ¢ d
EMeBRzkztcO-0 i1 Midz n1 dzB1 dzL 4 dzls1 2 wWoy dtemi dz BO2
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FL14d] vfse3z1r mGu uvo 1T
sorrom ot 1oddt wury 16
M1l M dA2cHdz H O dzG © O dz'dZALISTAVEE B 2zlz 2 He'tedz O dzdz" dz Y1 9 1 to
Odznai @ BIllst 4 a3y d2dz dzd 2 B ts 826 @6 d 2 >0iaf tfdeh @&y
dzd 2 dzB | to
MOBEd2dir ddzd 2 dz
Al d3y 4t dzd 2 dzB { tc SD
(¥ c(cd Ndc

[ mf LR ¢$fi
[ om 1 2mo

- [ 1d2Ils 21 1 EzdzH Oy
(1Pcectet)(ctcd HNdc

1 1982 0.19 97.73 191.67 684.08 35.40
2 1983 0.16 83.37 194.65 582.49 26.45
3 1984 0.20 94.74 193.47 663.19 36.86
4 1985 0.21 87.88 194.92 696.73 39.50
5 1986 0.21 104.27 190.27 724.85 38.99
6 1987 0.19 95.04 194.66 665.30 35.23
7 1988 0.18 84.66 192.17 592.62 36.38
8 1989 0.19 96.46 191.45 675.22 36.91
9 1990 0.22 99.01 194.93 693.08 39.86
10 1991 0.21 97.34 194.46 681.35 39.86
11 1992 0.19 97.46 191.37 682.22 34.34
12 1993 0.22 96.54 194.87 675.80 38.77
13 1994 0.21 91.11 179.50 616.61 35.94
14 1995 0.19 91.93 191.80 643.50 36.35
15 1996 0.20 97.28 194.99 680.98 36.28
16 1997 0.19 91.58 192.15 641.06 35.47
17 1998 0.21 102.43 194.61 716.99 38.47
18 1999 0.19 91.94 190.75 643.61 34.84
19 2000 0.18 95.56 192.47 668.94 35.09
20 2001 0.17 84.21 165.30 589.45 30.75
21 2002 0.18 78.27 154.48 547.91 29.42
22 2003 0.19 87.78 166.57 614.44 29.94
23 2004 0.16 79.45 158.93 556.13 29.18
24 2005 0.16 79.52 165.38 556.65 30.48
25 2006 0.17 84.45 177.34 591.16 31.05
26 2007 0.15 86.46 192.33 605.25 27.36
27 2008 0.18 88.72 180.28 621.01 33.73
28 2009 0.19 98.24 191.95 687.70 33.79
29 2010 0.19 88.11 191.27 616.76 32.96
30 2011 0.20 88.16 194.96 617.12 35.92
31 2012 0.25 97.12 195.56 679.82 41.68
32 2013 0.24 100.46 191.97 703.20 41.61
33 2014 0.22 88.88 175.31 622.14 36.52
34 2015 0.17 85.95 227.75 601.63 28.24
HIz dzH O Y 0.19 91.53 187.78 642.32

[ Bdzc sdz tstedz nlzo 4 H HEZ dzO O dz' z dzd te © dzH Blz¥ Iz
Ftec ORBOdz tcd@®ic’ oz -ImOdzr dz0 + 71 1 tc ddrtOCHDBO dp tc& @ d3
FtceOn & kte OOO@APET tlst &z BOM 1 oyd EishQtcz o Om
dzz s O ls FREOMBCEQ ddirdz@ec MO OO 1 ndzt dz e ORdz dz & (
OO0y BOOt BERZEZELdO. LVLEcORBOd ROBEd2d EdHE®L kZttcO
dzd 2 s EktecOdgdzr dz yB 1916 sl CAIde=HIAHAY 2 <1 dfRict dzdL2! dB 2
B O2 dzO.
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34 Yyddzd2dze "z OYOOdzH [ tsdzc tsdz drtcdizs | ISEOE & 4 MA
O2Bed2dz Ats2H "ifMmicls EZtecOddz dz QdzrcHEGA Wizt Bt o 1 t
Bkzkztey, L Otedd3 ¥HALUO® 11 MesgldiztcOR 7R OdzH d&zOG Ols ©2

[Ed [ btodsectss! 02®ed2dz dizlsOE BOtOE BI AL
POEKGR OG0 O02dcdD dz &/tpirflsiist® O Bzt OF 2 OdzH zOG Ols
[ sdz@tsdz tstede" EdRdzE H Rl Mt ¢ YE dzE ton Eed @ 4 itote E Mdnts alx
HIldz cOttmMOdz B 02 dzO. MmOteddz LIllldz ~41fMic ~"WdeOdz
41l o BOOIOts, mi dzls d 2 O2d3¢cd2dz LI Ndz E Bdimm Ocy My
BIIS1 1 GHY A NAydpt2 Edntinse/dzlz - OdzH dzOG OBP2 B O2 dzgO (L zte(

mfoLreds ¢$Iﬂ SOt R
om 1 ¢ 1EME Tt
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|
1Zte®Bep dzc E eIk dy Jdzd2 dz RZEOYOOdz HOR ! [kteG Odgdz d
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GoNgH SOSHe.  YRBYY.  GonoHSOS e 0onoHSOStHe  29mal | 0QONQH SOS ke
TAN0AEY 3303 HAER. TANDANY 3303 TANCANL 3303 FAEBR. TAN0AEY 3505

1 CtclepEfc EEQ@BRGy &z ta d) §d2dz Bl Md2dz SOB B tsdzisdz
MOter dz Isj i3 j cOlskzter dz -~ OBOOtedzr dz (1 jtei ¢ R OBOOt

~nlzo!

AEdzd 2 &1 1 t6, MEEGI Rilt, GEto! YEEZO2 ! zhteB®
BIIMININHd2dz SGSnOde'lz 231, 4z 95 3 j cOlskztcls OB Oz td ojlada cn
FnOBOOKOd&ZISsO2 sOdZBO2dz r@®.d3Y C tzt 8z B A ¢BIOHEdzB Il )l
MOter dz Isj B j toc GHs ziteLr 1dy dBIOSS dge dze E dZO"N B OGO G1 HG(
(~ll HMdA cstc Q) 4 2

z il 2, dOesydl 2, HwedOd "t i, L§tcl &
345tcmMOtcr dz Isj d&3f j cOlskztcls©2 Lktcokzkz R OBOOLOdIO2 I
sOdzB O2 00O dr BO2dO. C dzt 4, B MOtmrcdz L s dgYiljfifeOilsit
EMEdzls daf2 SOStels +{ ndzlndzy BO2G6OOGE rnOttkzkzdzy BO2
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sorrom dt1 90t wur ]

mIil Mdd7clspEtc, EEt' Lt @d@dipdz B Il g

MOter dz mlztc Iskz dzOH OMmdzg ~nOBOOtdz dz (1! J G ~O0dBOO
nlzo
mizte k@b oM
LG O A0 dzy dfr ez 3-cMm Otc 4-cf O te 5-tfn O to
VicokzEZ|C jtc{utcolzl|C jtoi|vtco Iz/C j tol
z ddzdzll 1l ks ts52 11.7 86.4 |29.5 68.6 18.9 79.2
1 9 ydl 2 19.4 78.3 [585 39.1 26.8 70.9
1 2cOls "l te 32.3 66.6 65.7 33.2 59.4 39.4
mi 1 te 42.6 56.8 77.0 22.5 70.5 29.0
AEdZd2dz Rt L to 39.1 56.3 62.4 33.1 49.6 45.9
BEEGIs Rl te 21.5 73.2 64.3 30.3 56.5 38.1
| B9 ! YE dz 21.1 62.6 34.3 49.4 24.8 58.9
¢ dzf 38.9 56.8 67.9 27.8 62.9 32.8
v Oted OdzOdze d 2 dz | 27.9 62.1 62.3 27.7 46.2 43.8
PpdzZHE W EZEZzdzr dz n 7.8 90.3 51.3 46.7 27.5 70.6
& LURIMYGT 94 & 2nreH HaRYMT 9 HyraLsa3R.
o X330 & Llonsner 5330, Cesrryaan
*— [085 Uan *— 3G & Tapuanacniy Ta00ai
*— SHOBD YYNLIH 5330,
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SDSH,Q&,F!M JREYY.  SOS HE YpRWY. 203 He 38030 SRRBRL. SOS Hk 28030
AAMAARANTAN xaMAaRANTAN xaMagRanTal yaMaapanTal. xANAaRanTal xanaapanTal
TANGAMH 3303 TANCANK 2302 TAN0ANH 3300 TAN0AAH 3303 TaNGaNy 3303 TAN0AIH 2303,

1 2tc26p Efc EEt kZtce O@Odmppa Haz~B b2 dz SOB B Sdztsdz
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~lzo!

I alsetcdzd2dz BliMNIlHGMIZMOSO Iz RB'zte 3 IszdzOH OMls(
FOROOOdzs 02 IsOdzB ©O2 d' bktcokzlkz - OREGEGMS @&As KC
L Zte G 46 dzt -tedgOteB8dz Skt IskzdzOHOM dz B IJE ¢ HzE te dzc
Ztoakkdzr dz -$DS& r~2h d&zzzdzOR OH dze dze E dzy BO2dzO0 Gt
(cdzOdze 2w O, B2dz B dzsdz E dzH % td dAe3n dridzc Q! B @pR dad B ¢
BIIMIH SOS-te@Otcd dA ~tc IsZzdzOHOMISO2 1 jtel @ R OBOO
nOROOKOds 02 IsOdB 02600 @n BEI® d2O.R cdz! S[RAHO H 1B fr
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1rom ot1oot wur/J
A2h &z z d&zOR OH dzE dzZEE dzy B O2d20 G1 HGd2¢ POnHRdy
52 BO EdHEt LkicdgOdzr ezl B Blzdz@R @ RdeRih S F dzy
BO2G60O0OG HIlde hddzy ddzet + dzd 2 dzeglv yfpla ts3s ¢ Is © detH. !
BIl MiBIEAMOH BIMIINHKHI-teMGSdz delzted ISk dzOH OMIsO2 ko kb
sOdzB ©2 dz@ 1 jti ¢ ROBOOBOXEMD? I1S@aze @2 ¢ OOy + d Ao
MOoter dz mnltc bEzdzdHR@m {dels SOt -1 H CdgEHdBEJE?dBY ~BOAR
B 02 dzO. mPzr & rktc EzdOHROMtcds - dz® Ols MEEG IS
sOtcd OdzOdzc 2 dz IsOdzB ©O2 it & taBlsl i liGldaldiiRddg BAS? dz0O .

[ L LicztcH iROdDtcec dz SOS BO kktte Od MecOdz dz =~ &
SOdzOOt ~d2Midz HIdz hddey Jdzgt | dgH Efg Iz dzh dzH -1 B
nzo' H Ao Bz Isj B3 j BOBIRtdz dz'tels { Rdzt 7 BO nts?
hd2Hel todzt 7 Nttt @ GN22YLlsci-gf2 e nikis? hiszdz@EORIPH
Helundy BO22d&O. MmPtcdiazc tz@o GdIs ctsB O -6 L B2 diz ™ izt
sz dzOH Of) -t8fiPOtel ,dz Sls j B j teOlslztc L 1 tod T dz d& E clzdRderH 1 Y L
I IHites Is4 2 . HEEGIS "1l ts, L dzfin B O Is O tad20sizOidas I R Idal d
~nOdB3ed2dz Gisdz M @®dzldEOAO diz ds'j df jtedn@ldds @z BRGz te4 IS z dzOH
E ME dzlsdis . | 59! YE dzd2 dz B pOwHdz s § BT § zOBBOR  dz
Hco zkz R OBOOOdzIs O WO GNP top dBe O I8 tc 44c@® OB dz4 - 6
sz dzOH OfMIsO2 1 jttl ¢ SOBOOKOdSO2 -HOde O0slsdzt 7zt
Stets2 Issn dz! nzte bEzdzOHOMISO? ntsdzB stsG Il 2 BEGE
Isj &3 j cOlskzte dz@ EdzHEt BO2-" N OOtH ZOEOIO02¢ =~ Ot
Al to, Gialso 'L dape BO ISOtedOdzOdze d2dz IsOdzB ©2dz SOS
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mMd2tce1 1 cOHAZO, ~lldzd?2 N2dz O ddzdzOc OOdgr  dzE dzE ¢
~lltcel ¥y BO2 dzO.

33.1 0L ter dz Histes2 Istsdz, { @Weidep flazlsifi2 ddzcdz 1

] OL e dz HBBteB2Isdzr dz MkH Odze OO dzH E ezO ¢ e &zd A dizO Id(
Lt @ dg ~nOBBcd2dz Yyer Odz SEHd2612 dsd -1l ydd
weoy ¥ 3. NIBEdEEEEPHEZOB A L 02 dzO Adn risiAsdirs@dE iz 1
mMzztcd dzhMOdz AEamd helbbRBenvazEdd O)ydc dzOdzis' dz i d;
a3t H4 L dzdzd 2 dz E € Bzl H Ezds ¢ @algdz'dzde d drzftzs gzNDYI), ( ke Odzdz’ o
yi ol te Blllst 1§ c ( OPHY dzOr OH ISIE@ Lt tsdy IsHsRe ts 2 Is
YEdy ddzsd2¢ ddztenndzt 41 GOHAO Isiilded?2c 1l dzt dzy
Oclzf 2 dz Yyemr Odz. CdzH G OL ter dz HisStets Isdz' dat  tztc fdzdz(
z dzH L1 el G, Al ylst 2 GiMid 4 Littcocdd dzt + .o dz
Stets2IstsdzH "lldzd?2 Rrllyddz LN2dz esdzsdz kztc Od3! fc
1911t BO260O0O dz Ctstiz BOBLEHD!I | dz?2 dztstzts Mz H Odze (
O2d@Bcd2dz cOL " dz HStets2Isdzr ¢ BO2c0Odzd2 dz Bsdzisdz = |l
L HG1 1L ted2¢ HOO nYykzdzOdz cCOLter dz HBStes2Isdz @ Il ozt
YE dzY d deldeElsSHE ¥y B O2 G OO0 LGERLUE'LdP Gotdddalz ¢ ¢ Ot On '’ 6 L S
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L1 tel Gdzt dzHdzZOE © dz© dzh O 3G Y R e iR @zdzd U EHAJ @26 B kM
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CsL WW dytisdslsny sy 6 Gedn@zz@d 18
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1 Ztc4Ben dzt dzt cdHdH A Ols stezzH B O 6y@ Ldas "dddzisH[ S telds s t8dz -
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11 6HMLdz Lkt OOM ~OttOA OH fdemidz ~Odcd?2 d
Hstets2IsMtsdz ¢4 Y Ndet dzt GHMt dz 3 ddzHdS Olstste” dz HO

YEd) ddzsd2dz dgl ¢ H-H drdzsREGEENR cUl@c! cdzt d&zH R lz9 O09
LztcOE cOt#Mddz (L kztcOg
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331.1OL ter dzg Hstets2 IstsdzH dze dzEE dzE- 1 d2d2 N2 02 O

] OL o dz Histets 2 Is ts dzH BO2c0Odzd 2 dz ~ Il yd dz L2
Oy d dzdzO e O O dz" dze dze E dze iz d n BO2HOG. Nihdzd2ce6 a6«
Il det dzH 1 g4 7 HIEO d202 tstcdz' nrzo!' H ydyde d&BOMhIsOB'" dz
Oh e dzOdzls” dg 24 dzBL el I H (Ri4LSid 23 {Ldzt B kOC
Hotots2 IyEdzy d dds@Be d2dz drn sOdzBO2¢ R OBteOdz dze dze E
LI2cd Bk BL dyllitd2ld oGOk O) GOHz205:k®. da't dyg
OhdedzOdzlsr dz mnkzo+ H dBBOdz B1 dzyt 4 todzt n EtcGEdz 1SOd
~nd2d@3t &z HOGEEZd d2 BBt H1 1 OhdedzOdz Odzgc d zZOdz =~ d 2~
dn B4 dzyt 4 todzt fndat 1 6 Bt OBz dz IEtGEd LN2d BEL
EEtoydze dzls sty Hdde@®GEQUs s61QL Qe dzy d dzls Btsdzser dra 1 d
B3Oz B! RRQEZE 02 edDOCO9 ZOO. mll dzd 2 N2 dz Oy ddzdzoe
4 OdzH | tMPOBR2 dgH G Otcc OMOdz OV HASAG BSQ dz Bltcdsldazy L ¢
HLiildd n dge dze E dzdzd 2162 Is[ts8s]y sm i 10ts G 10dzH + M dzt dzts kzts sy t
StetsdzgH Istsn qozlzdzOdz Rl dzgd?2 dze dze E dzdzd 2 dz d dzv j € fnd 2
EO®EdEE, -~ OB Okts Oz Ish d dz, Is Otc d O dzO dz, Ol Otch M
Bdzsdz Stetsdz dzzlsed2dz yOdzOtels©2 L Od3, =~lidz Od3 IsE
EGEGHMZd2GE Mtdzetsdz OafjQdizt - [ Eas 6k s HilzE S des T S ©
Il dzt dzf1 dz. Nl dzH :

071 dze dze E dze dzG Il 2

1iBOGO L1 tet 6 dzge dze E dze dzls1 2
2T HEZdzH L 1 t64 ¢ dzE dze E dze dzls ! 2
3idn~ dzE dze E dze dzlst 2

332. 1 stets2Isdz dz dzt GHMt dz Il dat dzGg ¢ |

stsdze sdz Qo MOdz ddzH d CLOBASdE 2 B & @20 tdsfedsQizzls ' dz k2 Is
Histes 2 Igsdzy d daiSLEIHII dzt = dze Oz E dzdzB E tis dz@ tzG f tz@ dz 1l Gzt dzt «
CGOL W dz HBtB2Issd, YEdz) Jdzlsd 2 dz dat ¢ Hsfpidzdzy 5 tzists di:
(16):

IA = AAT + ANDVI + ARUE + AHII (16)

CdzH TIdA& G H ML dz I deliidaigd dzt, c HAIM I dz m Rt O2 h dzr dz d d
Il dzt dz! G Ia e @zdiztsde d3y d dffiguside ARUE 11 dzt dzt cHfpt dz2 "R kte B
Blllsti 1 d3y dls B OAM@AzEzt cAHylIdz =~ Il dzd 2 dze dze E dzdzd 2 dz
detstc a3y  defipisdg € Btsdzsdz R kzte B itetssdz BIlllst 1 gy dIs
MEHOdkZc OOdzr "k OYOOdzH EMMEdZ BERZ¥ E 1 j tddkez KB G O
OtcG OdzB OzazO tststc 1l dzt dzy Odee d dzfOdz. mOteddz n Il dgd 2
EztcO2h dzr dz ddzH j S22 ¢ klsérdz EMER HOOOdzZA&ZOOte
stets2Isdz dz dqdztet dz dz@ yYedyddzsd2dz { eyddd2c¢ ddzlsa
Otcd BBls &zOdz 1 dzt d&zc+ 4 EGdZEE. NIl dzH:

0-cOLt' dz HEHWME2 BEW®? (YEd ddls "o OEHOOEH 2)
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