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24.04.2024)

l Eedzd C Qypdetso dz' § toj L kzdzt SOIsT fts ddsj dgj
fJyoOlsdzr = , L s®@®d] " FdAmpddid e Yy H tc dzO0 dzO - tej ©
lds,. Elstster a 2 fjtedtsHduj MSdr dzOWehddf =
Science d/ ddzd Scopus.

1l ZOcetsHOtclzepistf. o' €@ OF B H®O W O tc dzts iy Is - o7
tcCtsotsHdIsj dzs. dzgfn.ldz.¢fy, [ sBBA sasiStsegld i ME d J
Yd dedz j L OB yoOdedw, fBsh f tednmez] i tsdzdrgl
fsdmMC O HBOBj dzd OQcztsoH;,. 6. dz, R { ESWYEBEBEE L O
WstcdBzdzdtetso € Isj d3r , o' f sdzdzj dzdd Mmis®&. 26, .
| JsBStsomMEs2, C.¢g. &z. . gz gits gls slp P P Y Bz 6l
skmlskz L O Y J dzdz" § d3d Is B H tsdzts ¢ 1§ jtshiteltadj & Is dfi}
dmMmdzj Hise Odzd W
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L 00 1. HBibtbibdbsEnizEs ] ¢j st Csdsedy
CGStctSH 59

11.00dzdL Mkh jMlsobkyhdn &jssHsdsedyj MS d-Q
syjdSj bjttedlsstdd

111 [ fMdzse dzr § s j te dzq dz' q st Hj dj ded "
il CmsedyujMSs? Byjds) kjttedlsstdd

[JHdddB dL Szt yjoernm ftodwilsd?2 o tOXRE O

Is j totc d Isasdedidls fiyw Isj tcd3d dz G2j tsB 'Cds dass Y, dz C dgls
s.utczgzds © 1939 ¢@. d HYJdz dz®@ QO dz! cARO dafi } © J &
(Utewzd1972) | (tsddBOddd c¢jtsi Ctsizsedd $OC
f SHABHQ S tcOW d d gzt Ieds Is € O dzf i o JBtgs 29 ¢ d i
CjtectcOWdyujmMEtsds fsHARtsH] tMdeseo dzOW L OH Oy
CitcOoWdyujMEts?2 ( dOdHh OWIsdts?2) MmtejH'
ZzOdzHh OWIsT fElsjd3 OdZOzdL © B ORZOdzZMse d3OMM
Bj IssH O3 . tsdf s dakdsysg |, 2O fjtcor 2 i dzO dz
stcc Odzd L s o d L OC sdes 3 tedets s j 2 dn oL QO
MisOlsdmisd ud M$ @ dfds udspaEsH A d3dlf ¢ Jn dzy § fip”, Is dodz fiised
sBtsMistej dz2d j &3 G dzsB Odz' dzr = { S sdzsed ©4PMYG dzd |
Bdtsdzts ¢ d uipielgaflr C slststets BH (djtslz B-Dapy O-d 5 2
9 YDj sOtkmdes " j dets tvls jiowpjB fiplddejydaizah tc | sB tc Oy j d
(19924 5yd®poro, 1979 dr . 1 j tc OMd d3ts o O [tdtOH8tbdyy offdzd
N ok WoizipHizls O dz! dz' g . IdjHgidgOH hC e dstE Z O jlo.O) . €
s jcdetse s twOLodlsdw tBh jMlsoa® d 1OC Y,
G iectOWdd, etBhides d CdftcjlsdL Jqtotseo O ¢
l . btcj 5BtOY j dgMC d 2 (1992) ctlydzj fu®jj Hsfiyls Qg sk
cedBtedH dB3OIs | B EAEMSederOW de@zSd  Csdzsedde,

MsOdtsaygledtss j S d JjE AL W2 MEoOHIEEAE s H QY
L O deftsdyts fy dzts o s glzts ) j dzd Wis § dgdetisdn d fif s deyfg of sy .z 1 J
¢l i sctOWdY ot OB dolfd o j tslsd3j Isteftslxiz! ¢
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dMfdzj Hse Odzd?2 o ©B&OMISd ¢jccwO%¥dd o to
TOLOClkj LO.R. A E®ONE(Ess o Motsj2?2 OBl |
B GsMsesd ¢ dczOmMhd Nky 6 o degdgeiad U J M Cdgthn
€ tslsjrdddyjcCalitndedt? € ®9j fils g ZOsedEsd s | C &
fsHAGH ©OMd BEOS O &B)L.OL s5d, Yj ddstclEd daf j
L Odzd d3OIs! 16 OLelgdofifisTples) dg5H G sted3d telz § d3" 4 ud
oLOdBsHj2MIse dvwdzd I dz® dzwef o @ Wsldg@edgcf Miso sd3 ~
Hjwlsj dz desfls d

ulssdls KOSy Bldijlsdls: Ik, ylsBdkdhiz®d i
MsH jtey Oded® CHEGjGY Cdwedda) dedv. 1 Of tod d3j te
B fdrfls j v s BOM ([f G ldsifinl | & 650 dzk &z j 1S o & cCdtag
CtdalsjSMlsj dzajnoOl] B jifiplicusigise  todoifls ©  dz
ORjted S OdzMC d2 Lkyy dzre? ME Ps®@HzipY [ Otehdzj ¢ Olsd -
Tl W2 Mlse j dzdzs 2 W j (MdSGUSIHakZROBS ¢ 1Bz g (2 by dz
LiSSid o9y &z offjseasEdifHeiMhEdtcds Ok | sk
] L dydescediusiifSes g s S PeH BEQPdE. 9| BOE G
il {Ctdscdd( 1660 IS o js @EW70B) | 6ls  z j 6 ds S
sfdMOd o Mmotj?2 Cddcj WO dals ek lassefjliofcdds jf oy
(Sherlock 1922,. R L tsls § ydemiyedgr dadz” ~mistsd Is sls 3,
IR] jtedzOHMS e ts () jdec dadHiffiend0,dz02  1a2) )tc MROlszs
sOC Y j 2 HL jdd@fudddls | azdzdzts O dzd J oLOddsH j2Mise
Hy Wisj dz' detsfylsd ud dets af j @& @ jOdia] foidg P figlelz§ 1o Iste @3¢
destsmw j edzes?2 Ctsdzyd fydd, bkEyd ddw t ftsye On

vylss COMOjlkmw dhsstedd ©OLadlsdw ¢ j 54
slstcOMd HEeMsOsyds &sdksHO, o slsddyd]
dmud mdzvjjdkifig) dp iz " j flso tso Odzd v e tsdz®@ 4 j &M
1 kOfO (rdse, 2001: [OfMdvjes, 2020)

NS s dzj dedj L dzOded?2 5B S tok ind@ hj jids o fgte

Ctsdzyjfyd2 Hdzv L OtesyHj dzad¥tsdz)®t I BdzBG

G. ) ;
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2L sO0f tOwadflsEdw] M ot cfts®BGgr 2 Mo
f sWodzj ded § o3 dzO dzief f O W lfrjfizid DIZWE @ dzaiS &
L sO0f, 08T kR y SltcOMmdzj o' j afJ 56 & RBifztdzg §
dimmdzjdfiso Odedzls j cteOyde ¢ jtsectcOW dyd fgafn
e h jdzdwVv OF Iszd® deztde’ ten) codo=dpGaiz! dz' = {1 & 5 dz
(1960 1 990; c¢
HL sO0f wBtcBh jddwY c¢jti CsdzscedyjHeEdyj i @
Of f OlcOIsO cg sy § tezBEH(JHOdzdL C sdzyj §f yd d
tcOLodlsdwy e-fHzj)MBoO (1990
10 MjcetHdwh dd?2] s ] s k@ t§ ez g @6 € y d
Sfted HJdzjded2 odvdsE?Y, chGf CHigkas) steh ¢
1 - pDNd2d@Bitel d Hts. olstcfpa ®©G = ( dz® I Y dz'o = 199
fd2®RjemMhudBBnlss s C sdasEqfddd) 64 sdzsec(
Ftezedj, lzycdgOYy Rsykdtsg,cde" Ctso d Hi. 1§ to
CjBEOWdyjrfisHtOe o @B O (vt yOo Qs 514 @7 Bt
1990, c OMMdizOIstcd o OW ) HdS?2 Miststctsds f tod tot
co¢ BOLdM d Odzstgtsth g§& j ddid®dmj dadabtizicHsP B O Cuyyly
tcOMmMmBstsIste j Is! &zOd B sdzj | yofmkss dmftsd L kzj
Bdzd dzd 1 A2 R MO, 6§ B ¢ SO Y] df © £ Hsis@ o df”,
Lesmdmisj d3r (cdmdmisj i3" ) o MsEdn BEiSEHE
o C dzd I9 jdzks e (1t d2BlUeIRSEYELOOD) HOY Is Mmdzj HEZE
GJj Bt Csdase digo sd n c@OkE O i tc tofrids) tal§)j defyik
LOCtdesdzj tedetsmisw a oL Od ditsH j 2 ids o ff & d th)tisHsdES 2
(stsylkztc®O97 2003) 1 ..KRMdY o f sdzd 3OJ Is ¢ d jsH
¢ iBd N HA MY oz dz @O EdAS e d U MEdm §tetse dzj BOA
1993)
sO0Cdd3 BEOL A3, Cdz¢ yj o' &3d i3 dzd dzls O dzd
fBHABBH 9o dMMdzjHtsesOdd¥ves d EZyyls Odzstetstf ts5
dlstsdls tsls Rl Is,if Bfjldest Cets dzisig dev j tsB b tefipdBudi MIE fg
C dz€@rH § Mdafis O dzd WdzGsfiyf R&O Bdzj) JEw @ty , dztedids, 6 J tsW
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Hic.9)s2 dietisipdd ed®s) ,
md misls 3delT dztzQdf 1§ s, datx]
ZtcB Odzd L d te o O dzik

fpdztsy dz" ~

BOIdCd ©OBGIT

5OC Y
d(s08dgqdyi N1 o) syj des

Bt Hjdg ded"

WadeWfr]J

1 sdz¥ 196 Js gt Is s )y dz {ftdH]dg dzd J 1 dz0yd dz
] 51 Csdz] s syktetsse ctsftejHjdzjdedj 1 J yJ dgt ¢
CoOw sy (1997) BdzOcG st tod Mztegs B d Islp| f sfdzj H
Hdzw ftesydo Odedw yYd|{~BLW2MIS
ABLWwW2Mmlse jdgdzes?2 H ] Hj W Isj dz
yd dztse §
B Isted] ¢ OtcO®RBJ stedyd MEtsy [fted Hid
J I MeMmMistswdzedw Odzlstcf Odzlstetsff ts
AN]jHStose IstcOdzmW stedzdtetso Odedd © tsL H j 2 i
(2016) sBjMf jyde O h jets ftoj HJ d
Ctde taq IS s B M j Mis e ¢jtsidm

stceOdzdL d3dseo d yd dzfs

Yy dz' ¥ of HJdzj ded W

MtsmMisOadzwes h j2 d {1

gL d&3j dzj dzd 2 dzO0 W tsd

ftesyd Mmtse e
i1 Ssdzy [ so cftosflstc OdzMmis o j ¢ ¢y, dzls
CoOow tsy| (1993) Bdesc s OtcOd3j Iste d Y J sy j dzl L
ftodtoayjdpztemdzse s ] f tod tosH
JMlsjMsoQdaddac 8 Hc j| to] Miztc
dL d3j ded dedz’ ~ dapjdziz'hy § sIs deyd
sftcjHjdzj dedw dn oMy j L
Eilsts2 ydots orf ff sdzdzv| Eflsts? yd
mMsydoudd Hakpd§ 4 Wbk tOLoadls

BjL dzOtclkzh j dad W

AdLdzj sBJ MY § YJ dagd

dtoe j Mztemtse st tots d
CCBdiztse I &3d Is tc cCf OtcOd3y sted yd ME 54 Jd yJ dz€ ¢
tsyj dzt (¢ 1., Musipw dzgdw o tetSH d z dzts o (
ANjHBWRSa BiMfj yde O h jcots ftedtoctsH

(2016) mMesseh jMise yder n Mtej HT

n Ot OCIsjtodz” 7 H dzW o dzd W dzd
okmizsea dwrn J Misj Mmls BdGlskz

Odzstetstf s¢ J dzdztse s t6 J )

fdzj H

f tsdzv Is
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1 sdz¥ 9 Js gy Is ks ) dz {f®dHjdjdd] 1 2Oy dz

stykesy cesyj M MdMmisj 3OIJ { U4 dzt g
(2003) syjdld + Csdizsedyj M 2 fdzts o d
ded 3 Msyd Odz! dgr = IsJ toted Is f

OB yoj ddts?2 HjWIsj( Blso j yos
Eyjl tejLbkzd IsOlstse ddzls j tog

fteddzvisdw tjhjdi uj dpseO
sfmizh j Mise dzj dzd @
yqdodd ¢cmseasCzf dsmis! HOd ¢S yd
fnls OdlzH tojLEzizsgQREE f Olsd o 1 C tsdzts

2007 oBLHj2MsoadYy dzO ¢ 4er]u’
¢ sz H O tc M Loty deEdptf L j fiif]

telsdL ", dimitsd Lkjd
dgsyj 2Oy o ¢ dzO ¢
ttOL tej " § ded 2 jodzdvoz¥
Emdzsedw or" HOYd

&":'Q.tn—

[z HOddzs?2 tOBslsr ftodded BOs sfqw fdzj H Iz
GJ 5L Csdie $yjaps Is] tetod Iststddedfi:H § dzj dzd §
BdZzOG s tod W Is dats fls sjttedlssted d H dzw f tots)
nLWdgsd jul Wisj dz desfylsdeé (stykttses, 1997)
-l iszsedud ME OV sgfesaj Bhttid BstE ddls d
syjdeCd {1 CsdzsedyjmSdn, d MewlL Odade" 7 ) dz
Hiwlsjdo desfplsd, O OGCYj bkyil tjLEzd Oyt
smizh § Mlso oz wis =3 (4997 . { s Isd a3, ybss ftod
sftcjHjdjdd2, c¢ciStdsedyuyjmMSow yj dtoe w
yjdzd dfmmdzj nise Odedw, ®Bsyjls BT 5! YOfl: 8 ¢
vOC B tSBOLtsd, Glsdijlsqd GEPRY j&h sl

9" ntHWIs Prdab istsH dats’ | dzdz" j fMdMmbj &3" s (cg §§
Odzstetstf s& fodzeizts 2 Miso d J§ O Cdz®dgy P OB tsBI j ¢
Yjdzseo j ¢ d Jjets AtLwW2fmlse j dzdzOW H,j W isj df jdB
U tef BHILOL B3 to O Jsdzj dzd § Mmisj fjded Y§dcsH
s j totcd Is® to ¢6 6y ozts s ezl 3§ I8 O dRO dzdzts d3v ofipris iy + € &
ZOdzH h OW s . | C tsdzis ¢ d Y df§ hst@dr! sty €20 j20 s § @y j f
fMted:n¥r si o] H j-wias fidisils d Bts 2 ¢ sdzy Jidzlf 6 DY g dz!
Hsf EMsddise s BichEp@@Pizy v dzC s yj dzj Mstss toC
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Mz yojd Bsdjj "hdesits?2 ¢jti sdsedyj e
ftocdded 3B j Bflgf dz ¢ j 51 Ssdzsedyj M OW I . tsRsjydetteds, ¢
fsMCtsd Sk o ¢ tsdpls jolOhjldsiipw Is jqodsj dzdztsd 2 tsL W 2 fi
Yjidse jCO d jYy fsfdzjHMmlseadw, vybkts, ot ddat

[IsH | dzezglzisz fpls sOC Y j wOMMdslktejls! ] H
MdkzOydY d {Ctsdscdyjmsov ¢ tss djds® wWod
Oke stedlsBO ¢ jtsl Ssdsedyuj MSs?2 yj &zSd, toj
LCtsdseduiMSdn ftesBdj i din ROEQS & j ©6f)ded @
CCdzsedyj MSOw Mmdlkzoydw §t iRyl tebs(es
ftoj HMlsOo dzv gldsj telgt BB Odz' detsj My  lsOdzed j
dzj GOIdodzr 2 d Ysrdlkdods 7 M ItsySd Ltjd
dz0fj dzj dzd w , ftedtesHdy & bhdkssad2 d WOCLk
sftejHjdjddgs 1 CtksedujMSks sBMlsOdass S |
dzjdBO ¢ 5§ Rdpsfe®o8) s OC f§teOo ddzts, o' Hj dzw j Isfy
C ZOMMd¥ S Ooydd {StsdscdyjmMsds fmdlszoyd?2:

s thbteslsj ftesweodjddw (kHto dzjlsse tsted
CtedL dMdzOw, Ctedlsdyj MSOY, COkOMistsy dyj M

- s L Ctdzsedud vl (Yo ) Ry dsediztsd M € o4
ted Mztemde § - ¢ s@lstdfith) ¢ d4 ) .

(hd BHd dj o djii seetsurEsid yi gk oy dtits s
ftod HilsBB MY dsdzZOMdzts I toR B HAGdHE(d®) dzj dzd J 1 o
Mtcj HT' 9 WjLizd IsOBHjOGbBEPts6 pdzedeizd jgtsC
d Wk ydtsdzdtcse Odzdw dzOdzHnh OWIstse d ftedoe
Lesdsddud MSdB3 d edzs Bulfehaz H YBEFF diud M < d
CazOmMmMdW dydtelze s s teOL dzd ydz' &3 ftedL dzOC C
b SroOlk (¢ dtsd'OdiZ' jdz' jtoj claPmydf@dizOdz” j ,
bits Wsteddy fHtotswodzj dedw (§ dzsh OHdzr jJ, dzd dz
bt cjdiLdhk (tBkfdse dj dd ji 4 G dtise

LW 2Mmise | dzdlff tgits a3" L hCdinjortis” B J dzef B fSBzEC s d  H
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bifts LOGCwWLMY jd B f(diesH dl@tdd §K] s d,
ftsye jdde j, &OdzHh OWIsdz j) ;
bifts Mmisjfjdd shstslk' Ctdsedyjns 2
ROF WYY deder j] o CtdaW &Egbdyj MS djnls g i s
CwedLdMmdr j, SCOkOMstsW dujmSdy) .

112 [ jesHsdZtedyij MSdj YSHABHT ¢ CstR s ofgj 1 Hj J!
IsjtctcdIststcd 2

dizh jlso &Ry HBHsdZsedud ¢ dJ 20 f g O o dgjOdp
ftod B3 dgvg B'iglOdsh jOomt ¢ sdztse d Y Mjslic d s § dt YO
zOdzH h OW Isdzr 2, Cz®dzS OV b ip& B2 H d Cis dzts & d Y §
1 CtsHdOcG dzts ftf isof § 9 H dB2

JOdzhW I©Odzr 2 i O Ay HpO jdsGyi di3tsIste j dzd d  d My dzj
) COyj mMlse j Mo sC-kBY tetsfjls ¢ tc doOtda] tdas w dzts € 5 &
fsHyddgwes hdamw djteOtendd. [dz 9Cdz6 yojls o
orHjdzjdedj d OdzOdzdL { tod tctsH deticd Isdzs@dfH]h, O Wsldf
HddzOdRRdSd dL d3j dzgj degdw dzOdzHh OW Is O; syd dzf Iz
otsLHj2Msadw d eo'Btstc ftedtstcdlsjlsdz = dzOf
[ Mdets o dzr o3 Ctedlsj tedw d3d wo dzw 8 Isfqw | dz
ftoj sSBtoOL 5o Odzdets s 'd jto jifds yjoW, O, Isfj dftg HliS te =aHO ) ff
MisOB d dz' dets s zOdzH h OW s ©. ] CdzOH © t©OL 9 (
Gl Csdzsedyy M< dn d mMmdzj H s oA al g di978,dzd
tc O M dBOIs tc dggj @sefipddijls j d3" ) COyj misoe j s mdats o ¢
. ddzlsdf s O, tols dpjous@s-n({@ctsety BOBIMM,Z N | s o j dzdzk
1 C sdfsjctisc e OW dyj MSsets d dzOdzhh OW Isdzse s OdzO

[ iHfSSEsEsed Ui MSd2 fSHAOGH Wodws kMW f
ftcdBdzdL dlsj dz' dzB-dpO JO2Y) O dO @ Bdego @z EZyvy Is,
WOCIsstetso Mtej HT ZO0 LHBkso ' j yJ izse j € 0.
weo dzw j Isfpw LHBStots9 4 j dzOMmy dzj dzd W . J H O dzdz
1L CtsdzseduyujmMedms todmMEse, LOBtsdzj 9 O d3tsMmisd,
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i OLOBIskEStisRIsddgts af -~ ez sdzss d yj MC & Osizd 36 a2
O. pjdzdzite (1993) d ¢.1.zRBOd. dEGHOY. (1
{ - dfteda@Uh dest s MY sdasL sygPdid wdmEse
dzOfd dzj dzd W d C isaiyy tety e dptOfdds of d . ST F t
1. ]l ddesc tcOH Siss (t2B0dEGMIsd EkZlstsydzj dzdw Odz@ stc
CtesHME B2 MtejHT d ftodd3j dagj dedwv ¢ j tsd daW tstec

1 0dB 5dz) jJ HjlsOdz dzts f jtej yd mdzj dadz" j f s
sy dz€ d tOmmdisplitd.dz o IsOB dz

v OB Zzd D[ Mdeseo dz" | B ssHtsdsedyuj MSdy dzO
d fdzj H hpttipsdCe dfj dazO Ote fisdeticasjds) d Mils sy dzd ¢ 5o

1 Od d3j dzts o ( CsOofr tyjdsSd bolstster

f SHA tSHO d mls ts ydzd

1. Odznh O% -sBfitejH]jdzjdd] ftedqtesHdz s 5Yy©o O ;.

f SHRBSH Fn 0k tcO Odzstotsf ts¢ j dadzts 1979 ; ¢ dzls
ZzOdzH " OW Istse 02 tsdzO ¢ . R019;

-BYyd 2O L Csdzcedyd ME| 1 o) sBOY
&ZzOdzH h OW Istse d twOLtOB®I 1.4 (199
zo J dzd yd dzd & H dzv tcOL dat
(tej Stoj Oydtsdedztsy , Mg dz f
- to 56 dAfsdz@atzd tc ts 9 tslaj dz'tsjo Od
L OC dzs YO ¢j MY stadffls
ZzOdzH M W fig sy j Istsdz o 5L
nBLYIMmlse jdader = ddzd j ml
2. ] Odzn  OW HdWWjtej dzydoydwisggjoety 1 OdS Odeso
Gjtsl Cdzts@ zOdzH h OW Ists 9 ; [ d dz0¢ ts9 @
-MlsOdetso dzj dzedd Ctedlisd (2019 d H
otsLHj2Mlsadw dz2O0 ftedts
BYJBEO ¢t Cdsedyy
ZzOdzH h OW Ists @

[ jH]C s JftejHidzidd] WOCkttts skttsdkzOf
sdzts 6 d U, s Ofmdzsfis d ; (fteddayd e
sYy§ @ otsLHj2Mlsadw ( (2011);
Cdzyj destcOyd?2 L OctewL| sdfidS¢tse |
-EmMlsOdeso dzj dzdj L @aVffgckd | d dztsc tc OH
ftcOodzj dzdi tedME B ( oG (2015)

fts fmdzdxd ded® tedfy
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1 Od d3j dzts o ( CsOofr yjdSd bolstster

f SHa SHO dmls ts ydzd
5, CCtorsdn@®afd T- OtcOCIsj tod s fLO@zH Oty s sykztetseo 1
(S dzj € HOWW jtej dzydoydd Isj 2003)
1L OBzt dy] ity 2SO0 Mmets2Mmlse, MmMisils

syJ dz¢ O) e Mtemdz 2 § slsj dzy

Torwodzjdzdy  sIsj dzyd Odz
ZOdzH " OW Istso ftetsisdo sfls
dzO e tedz;L € O
iEmMisOdztso dzj dzd § O dzls tc 5
zOdzH M OW Is
isftejHjdzg dzadj MsMmlssW d
dL Bj daj dedW a3 dm S 53
isftejHjdzjddj { Stsdse(
MdskzOyd2 d tyjdto
iICOtclstsctcOW dqtetso Odzedj + €

Mdlskzoyd?;
TtOL tcOBSISC O toj Ctsd3d dzH G
1 Csdzsedyj MS 82 5B

sO0Cdd3 tBEOLEOdRdzd 2O o thgetf toed o j wizj dzdetS dsta
slsdzj sdls', ylsts MmMkh jmlsekze hdj dO Mmj ¢ tsH dz"!
syd dSd, dd3j s s "eOL kAqla@atztyo g daf o Milse jIsh
ftetsojJHjddw dmimdzj Hiso Odzd 2 .

[Bhj2 yjthts?2 ot oMmjr MmMdzzyoOws Wwo dzv j
fsHatH d SGdjdsoydw, §tkjddkzh-Qdglstes fiasas]
zOdzH " OW Ists 9 . t OL dzd ydw L ®'C Ziz¥ i) slslasipvO As & IS
2O o Bistpdetsor 9 OW M d2O GJtedo jHY dedetsdy OdzG 5
Yylsts ftod dzOdzHM OWIlsdesdz fsSHAatSH] BOLtSoats2 I
sjtctcd Btstsd §f dd jJEastcOW d yj MSCd= tsB dZOMilsg 2 W @y d
1 ods d§ff dzj Sefijdfs@®@ dzse d yj ME 2 tyjdeSj dMmMmdzj H s
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[ Odzdz OdzOdzd L O 1 tod &.11dj dde® fipz4AC0 B dzd Y j
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Pacnpenenelme 00bE€KTOB HETAaTHBHOTO BO3ﬂeﬁCTBHﬂ nereuna:
mo 06 beMaM BAJTOBBIX BblﬁpOCOB -
MMKpoPaMOHbI Komu4aecTeo BEIGPOCOE,
B 1-1 mkpH KI/TOM (1S IPOM30HbI)
33 2-11 mkpH ® 0-45
. | B2 3-# mipu ® 45-18
B 4-ii MKpH ® 18-34
3 5-11 MKpH @ 34-32%
I~ 3 6-i1 MKpH a
"ot A 326 - 4266.5

@ NpomsoHa BugHoe I_c,m
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Mtseflsmise j dedzs ©sIs fsylsd 1200 (Hdzv fftetsdiL
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421 [ yjdf o€ sdzse d yj MEsets Msmisswdzedy ¢. 1 d
[ dzv sy j dz€ do ' Bed Sfipstadls Bs MW j ez 5 d3d €
tcOMMuydlsr e 0j Ismw  Csdzd yj @G o t§ H g tzd tgls ) W edzts i
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ftod o hjddwd Br &, tBLEMdss di dal] de3dSCdadiryg Eds tc
L Octew L dgV s M dsikzd jj misfyleny dzd i+ § tod ‘Jds'dfsh dfd Ief
MdelsdW dydtetse Odzdz" o3 | @ Q8 ts QO dzd L OFsPLIcts@E drd
fJjtc] detfipetels d W g S ORdz® 2 # 4 22 dzd | § ts G2y eizlsieg @15
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6-2 0,05 0,005 05 0,021 1,63
l o3l 5dz0| 0.2 0,04 09 0,32 19

Vted 3j uO@epdrjHj dzj dz" L dzOyj dedv, ftejor M Osh dj datste3O

Ir Bt &3j Mistsyf sdsy jddy tsyjS d sSftjH,]
dMfdzj Hiso Odzd 2 ©hdese Odes  dzO  HIs[jWedtg okl tetmyck]



109

OHBddzed MistcOlsdodz" di3 tsBOL s OdzgdWw s ( B C totsto
fn Zyy ssd3 Wdetse ™ n (1 sOdztsdzdz" r ) a3 Mls,
stcOdzmf stelsdats? ddeW cOMstelzS sz , yqddzr &3 Lt
stsysd L OC dzOH '™ 8 Odzd M sOC ddp semtic@L Sdc Oo
fsCter @8 Odzd B tsdz' ¢ g Gzl ks gHdDAIB tcFonts B dzO o
MtcOo dzd Is ¢ f OtcOd3] IsteT dzd btd ¢t BBiYHE M
IsjtctedIststed j 2, dZz0 ftodd3j toji 4 lisdortzstsrpdipRts ¢ s t
{ OmMMssydl ddddd MshisOos dd sk, ©ytsds WD
Sflsd B3Oz dzr a5 fts5 i3j 6S OB PH 2R DB U Bo 1

vsO0Cddz tsBtOL 503, Bl dzts L Odztsy j dats o tsB
Cslster » tOMJ sdzOE O sMw  dzO Isj teted Is tdg dudi dAf
tej Ctoj Oyd tsdedets[H daste dg'C sc § , dzff fipg tH AsOO dzj dzdz' -
( ol dgtd.2.1.2).

Nerenpa:

W3A, pKnan sarprakmrencit @ TONXHM MCCHCA0BIHMA
B 0,81 - 1,03 (N%)
£001,03-1,25

L.J11,25-1,46 ’ Pymbust setpos (no
£33 1,46- 1,68 HANPABAEN K AM)
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NO,, ysts foHyYttédoOjls L dzOyddismls: 1Isdn
dzj sBrSHd B slsdij sdls! |, Yylsts fftojorh jdad?
fsCOL Olsj dzj 2 ) Mmd dzdilsj B dz" n L 5dz0n or Weod
GteiHjduhlsd §j CsdayllHicoyfyg CO0MOJ smw
gL 3 eJ dzd?2 MBHJ Y OdzedwY BEMdHO 6 dzjWets HED ©
tcOo dz-050 ,dfs / dflsts EZCOLTMr 90jls dzO Blsdetsdlsj dz
LOGtewLdweEh jets ojh jMmlse O.

vO0Cdd3 tsB oo ds=p, o=sthdH o L Octew L dzj dzd J
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YO fmls dzts 2 L OB id@Y d .y O fnie: ftcj HMMIsOo dzj dzO
HOYdzs O Bzdzs?2 L OMlstes?2 C 52, O Is GLeyyiH * iy 3
L 4 dzy dz" &3d L s5dzOid, Yls®M Isfpda X @4 Is 5 ssTatf @y M
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f s8¢ 0OL Olsj dzd : Hd z0d3d € O zOL | Zdzse 5 § € to
HJd&ZOBBdS O HjGteOHOYdd L j d3j dz ® GkOdzd yon
Cemisdud M& dJ Mdeands@, M @iswaf '€ Pdzd v 3j0cy/ dedd'S
McjHMIso O ¢ jsddW¥W stedzOydtsdedetse s dEtsH j dzd tets 9 (
TrendsEarth( W &z dzSlagdfafverd landproductivity).

10 fijtasdy 1O Byj de€ d, Isj ctedIststcd W
sdf Oz dzOL j Bdzse s f csCteso O ¢ i BL tzalts2zy©dzd f) |
o TrendsEarth ( s 1 [ I 2015) . ¢ d d3j dadzts, ]
CzommdW S oOoydd d tomdzjHikzsh j2 HjhdWicse ¢
sBtcOBBISCd © 6 jtddWstedsOydesdzdzr = M Misj dzO-
(tedmizdets¢ 4. 3. 1)

[ ObjtedOd ., dMftsd Vo Od@inis dodtf OBPdeOs sy [ ¢z6 Y@
[ sBSCtOMCd2, 2025)
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JNlerenpa:
Tunbl HA3eMHOro NOKpoBa TeppuToprun MUKPOPANQHOB

(no aBToMaTMyeckoi knaccudukaumm) | ents IS

Bl apesecHbIli NOKPOB
TPaBSHUCTbIN NOKPOB

[ OTKpbITHINA rPpyHT

Bl 3acrpoiika n YAC

{ ATzE 8.1 dfdz0j dddzs e s  s5Ctotso O of tof tojCudgdralg d
¢ sHMsMIs 0o dzj ABAGH) o ststctsd3 o

[Odzj j, 65 SCOYHBHREZ LdOyjdds, Mmtstlsse,
ZOL j BBdesets fsCtetso O, O dd3gj dzdzts Htcj 8 j id
CkMsOtcdzf 88BB3, tlsCtrisr j Ijwtedlststedd d
syjdej 20 HBdZYW o ftoesyj delsOr tsls f dztsh OH
SAGA®. v fls O dzts o Hifg fifdsO I ligdist§ OW HisdZY o B H j 2
ftedrBHdIMY dz2O L J dzy dg | L 5'ddr, (& telg 8 d3mued
ftecdHtsBsosEts 5L j dzj dzj ded W, EstesHMEdj f Ot
o' f tsdzdzj dzdz’ 5 ftej Hilseo ORI | By 3° (§ G &b 4 fr
Btsdz! " j2 MisjfJded tsdzd oad to@ysg-easd dgd Cftddstai@s
BdCtcsicO? tdsdejc 2 jf Ols R A H ts dzW slstsof dzigts@lis @
ftod 3 tedzs25§ 5B 7GtStslso j IsMmise j dedzts. JIsCterIsr j,
ftesMistcOdzMmis o O d L J dzdzd n < tdz  frjdseOdp@iEd B
tcOMmisdIsj dz desmisd , ftcj HMMIsOo dzj dzetets j € Isadfde@g

2 SAGA. Guide [€ dzj € Istetsdzdz .21 UR]: ihitpsfisagagis.sourceforgao/enindexhtml ( H Ols O
SBON jddW: 20.01.2024) .



https://saga-gis.sourceforge.io/en/index.html
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Bd Stis 02 t5dz0 dizq , fj dzt fy St wodddnfls o §f dzdds R te d Is
EfOH j B dzs?2 @i Clsi . 7 ) s fi) 3P olzezw fgls 5 %6 tsdkts
f dzsh OHd G teHMS Qe Gjwiai(diidss takl dff 38 fc& (26K
[ sMisOlsydets of M CHOW Is te@sodlsy datf iy B dgda@risdy H O s
s oEfdd BISsLO A0 1,i20M@HRE Zjp B®dzj j M
LOMistetsj dzdz" | Isjtetedlsstedd, ftoj HMIlsOo dzwe h ¢
Mistetsj dad W BoH, s to & gzdem dzs fj s ¥ | f Ot 59 C OB
Mststelzy j ddWddL jndsi@ dzv e s * § 8w 8@E0sls f dztsh
CtesHMC 2 isjkediglid diz0 dshi GREORGIFE 5 &0 d 3
(BSCBdzs 73%) d Isj 6k dEEEMH:(s G acd=fil ) dzf

v OB dzd yO& @GmBJ. 1QdiEdz JriAs® OH W dizOls ) fdgsias ¢ 5O ff
2023 GetH (MMisOo dzj dzts Oo Is stc s d)

[dStsted ) dzsh O ] dztsh OH! Isdfftso dzOL?) Bdets @ E
¢ & rtcjojfl utcOoawdzd [Cter Is|] 1 OMistets!
f 5¢C totfs fsCtots G to lz dzls Ul
{ Ofststed 49 3.3 1,2 0,1 0,3
1-2 1,2 0,66 0,2 0,04 0,3
2-2 0,8 0,2 0,43 0,07 0,1
3-2 0,6 0,21 0,3 0,01 0,08
47 0,5 0,12 0,23 0,04 0,11
5-2 13 0,35 0,2 0,08 0,67
3-A 0,42 0,18 0,06 0,04 0,14
6-2 15 0,09 0,1 0,21 1,1
ftosBL 5| 41 0,2 1,1 0,1 2,7
| StetsH | *16,1 5,3 3,8 0,7 55
1 od 3 YO dedigtsh OH ! 9 GteOded yO~R dfts to 6 1€ ipGste) Y jotd t

6jCtej Oydtsddz 7 L tsdg)

) sz W dedzz i 0T fModHjlsjd Mlsokyls © |
sjttedlsstedd o CctH] L Odd BO¥ Is-S iz fnds@d dzff €
fsCtesotsd, HtjHMmisOs dzj dzdz’, S & Ptesd @B | .ts ddf)c
ftousi dzlsdztsdz wSilsdztsh | dzd dis Cislsid®s off 9 B @Gezlidy 5 tsts §
LOdzd Ot s dMSEMmflse jdedz' j f5Cter sdw  ( Of
ftetsdzj 3 d o ©¢ k-afsiiply 5 WA@Y odizj dzd d . [ Is dztsint dizy
Ljdy dz' » L tsdz OMm ¢hsdotiste § d dy o 8 @jiQigiActsts tectOalz dizd ts
d B&ZzOcEtskzMmlstetsj dedz" = Hotstotse . -2 [ ¢ tahfid Ot
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CteBHO tsL J dzj dzj dz@ fots tevsHd @Is] 2§ ~m Istfj df QG ddfH, d
Mse f OHO] s M deOlE § tejfiszriziyg @s Okd  dfmazy @ d
2022) wG@RHO) ( sELOL BjsdejddpdiisdirflsygOwY Htej o j Mdz 3
f s5C tetfste ) dzO M j dzy dadets 3z L dsCdidz  Shiftisfipldsths j disvy jHISO j
f sdzlz yj dagdz" j 6 OuctO®'sld @®lg'L g s etstetsH, € OC H
fs5 HOdMs®BEZ 0L Olsj dz¢ .

v OC Y 1 Is@j ldizC @O osH tsfls Ols sy dats L rj tslAg s [ j
Bisdz M j2 yQiby e Gt Hiftss) tif Q digdtslinjsfigls o j dzdzts 6 s
fsCtctso O, M j dedgS og tobBicdg] dff Bisf ©dcts jsdzv ,
Bd S totstc O1I;d2 ; YO ils d Wdztsd 51s j tote d Is 8 telfj Wizdztf e ts o
dmyrilsr 9 08 ls mMih j Milse j dzdzr 2 dzj HsfMIsOIs ¢
dmCEMmMmise jdedzr 7 §s5Cter Isq2 .

¢ dzOdzd L fs5¢C 0L Olsga@y | 3oaSZEGRH 58 stkd @ o
dzj MCtsdz! S5 dzOdBisEAge | sGBlffodej dzdzr 77 MM jMls
L j dsj dz' : L Of OCRJEOW s o PRfilzO [ OMmis stc ¢ K jso t=q 5 2
BISCtostcO2 sdzso ; EBHEAZARAJOKC sttOR s dz@6s(usds)e  d tofs
1 OtewHEZ M 1 Isdd3, o YJ telsy BdCBcO Sdzts o
f dztsh QHEEC t5dz000,4 * € gz’ Hj GtocOHOYGYh dujj dsff Hzbs d
cOMf esMisteOdzj ded J . 1 d2Oydlsj dz¢ dzOw yOMmls! Is
cMMlsOBddz detse, O Otcj Odzseo M Isj dzHdp'dzytdtg @< 1€
5B dzOtc bz iz BL.13: d f
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Land cover transitions 2000 - 2020 Land cover degradation 2000 - 2020

0 500 1000 M
Pt
Jlerenpa:
. JIHHAMHKA Ha3eMHOro mokposa 2000-2020 rr
[ MpaHuubl MUKPOPaoHoB (no nHankaTopy Land cover degradation)

Bl perpajaums
[ ctabunbHO
B ynyyweHue

W3MeHeHne HaszemHoro nokposa 2000-2020 rr
(no uHaukatopy Land cover transitions)

Bl neca, neconapku

["] neca, neconapku - 03eNeHEHHbIE TEPPUTOPUU OSM Standard

[ ¢/x yroabs - cBo6oAHbIE NPOCPaHCTBA

7] yacTHasi, ManoaTa)kHas 3acTpoiika

B cpeaHe, MHOro3TaXKHas 3acTpoiika

I cs060AHbIE NPOCTPAHCTBA - 3eMNU UH(PACTPYKTYPbI

I c8060AHbIE NPOCTPAHCTBA - CPeAHe, MHOro3TaxHas 3acTpovika

{ gz 8111 d ZOBd € O dzOL | keRkilas & ddf 1 ds.C toltwhbERdatsg &
20l d dzj Is ded (@M & fj e@esdzj dzs Oo ks d o

[dzv o jtedWdSOydd tojLlzdz sOIlstse d gk tzsdz
Mded 3¢ Od3d  fipfnkddatdzs) § sBdzOntssilse jIsMmilse 28 h d g dztf §
4313.MmOLOCkjtedMisdSd dMfHe dhL thijasdt s ts fifdgd s
Landsat (f 85 HOdzdz" dipUsfiy Aclx(Ads.€ o p difrteizfsag juis J) d
fted dzts ) 4.dzd d

{ ey 8125 Shdsd Wj S dgndshytiad dst. | dHdasj LO d°
d 20QqQWndge® O)
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[Odzj j, d0RtEss Odzr | ®tej H § GEiOEd | f t
HjGteOHOYdd L j dgjdisjL el s GeldgsiEsie) jdpRisits @ dzd
s sMsOo dzj dedd MBS 50 L O §jtedsHT MYB]
GjLEd OKOA toj ¢ to]Hhdts dztizis dz® tc EOWZOMS],L O yls ts
Hisf)ls Ols 5y datsh & SijdsO dei OHcISEDAS AP stsisdizs v s v iy |
sjtctedlststedw &g, Ykt Glyjlsddots odHds dL
fsHIso jtey HOjIs ftsdzzyjdedz' § tejLbkzdz Or
ZOL j Bdzse s f sCtetso @ o YJ telsy H @esldciitp'H OH s tf t§ dzc
MisOlsdmisd yj MS dag , dEApdiLifsd® ondf) A 1S o 508 dz
v OB d&zd YIALt4j.LT dz sOlsT MOk dmlsdyj MSBscts C

BsHj zZdesoa Odzd™Y d 11]1 (MtsMisOo dzj dzgts Oo lststet
tictej MMdsdede” 2 OdzOdzd L

[ detsy 4 Mise j dedz" | 0,99 *x Sf 5 R x SHf ts t OL dag
BejHzd e | 5OIs j tod O0
R-C 9 OHtcOls 0,98 292 297 0,04
1 Sted3d cso @drdPHAc ( 097 (157%)

#lsOdzH Otels dzOwW 8 0,05
1 OB dz¢ H j dgd W 15
YOHE plz 3d3O f dzsh OH j 2 EZyOMmlsCtse, §tsHo jtoy Jj da

ted d3J
o ¢ o3

[ dz¥ O dz! dzd Q sgizd |5 J M SO gz@atEsLe &y jndeinds O ¢ @B dzg
4312 MmtHj ey O @O H &\ jdiad fpistas7fdgd v L j d3j dz!
sBh j2 OfHdfsMc O sdz0®, ctstesH O

v OB dzdJIR uds.silsdztsh j dzedjy § dzsh OHJ 2 HJGtOH(
b dzlz yh jugdaB iz v dzsj f) 2 0.0 Onstfiyts 02 @ QlztsE @ o Is 5

[qdzOBdC O L jBjd f 2000 s 2020
1 OL 9 Odg [BhOW| 1 JGteOH| d#lsOBdd vdzzYy" j| **R dzH J
B CtstO| § dsh o) C& (%) | S& ) | Sd %) (1411,

{ OMsBd 4,9 046 | 94 | 44 | 906
1-2 12 01 | 83 | 1,1 | 916
2-2 08 006 | 82 | 073 | 912
32 0,6 005 | 93 | 054 | 906
4-2 05 0 0 05 | 100
52 13 0,097 | 746 | 1,203 | 925
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[ 2O SO Ljd3jdzr M 2000 s 2020

1 OL 9 Odg [BNOW| 1 jGteOH| vlsOBdd vdzzyh j| **R dzgH |
BICtetstc O] f dzsh O € & (%) C & (%) Cd ) (147,
3A 0,42 0004 | 09 | 041 | 976 | - - -
6-2 1,5 065 | 253 | 085 | 566 | 0,04 | 26 22,6
ftots BL 1S 4.1 1,04 | 433 | 306 | 746 | - - -
| BtetsH *16,1 24 | 162 | 128 | 838 | 0,04 | 0,26 15,9
1 tod d3d wOded jzsh OH ) GteOded yoOn CstetsHME 52 Is j to

toj Ctoj Oydsdedz’ 7 L tsdz)
**JdgH J S -gQLdpd yO By HE § dzsh OHWw &3 H § Gjta§iHde tg 5 990 d!

vOCdd3 GBEYEAR, ¢ ips OB ddz! desé tjL S 6]
COC 0 ktsody BIStsO2sdss, ©OC d etk
s MlsOedkZzOYydj?2 ©OLoadkdw BB hj2, ®GMte
d dzls § dzfd o dz" o3 cta@ateHdiddsi?d3 § Jted W j od . L
LOS sz d3j tedetsMmis! 86 wodzw jlsfqw Ists, ybt dzOdst
o ftojlsj wOHltstedd 1§ tsd 04zj)AED gt s E0L, t
Cd d uomisdQizBH @O o Of ¢ tots to Gusdef O Gkl
oy desaiapaROdzjzls ] MsMisOo @ dls 94 VW BB O
Msslke jlsMisokzs hda kjtetedlststed?2. [ k0O dzd-2tzr1]
BCtostcO sl SHfp jIy j d&' o Mmikh jMmise j dedes o3y
HEteOHOYdd L j @F&@4C 4 HifisBOH jOdz

vOCdd3 ttRcBB®GERZS s ctesHE, dddsh Oy &
Msmis Qo dzv j 194 E(sgedz@BIO6 2Q B O dz@ dzff dyts © & Gl dat
13 2@B88%).[ sy dzets fH j dzOsfsfgls bvsded j yus jidsjOdz! d do fiy
Isj gzezyd j2 ¢ MdzOBts or tcOy j dedets?2 HJ Gt OHOY(J
sCtcOddz cEtsttsH O. 1 2Oy dzd W dzfndH j € n©Otc Odz jORyls
(varpke, difmls! ddgOHded yH j GtcOH Jetso Odede” d&3d
MesmMsOo dzv jIs SCBds 16 % jfdv jcishefizedz O Y fdstsdk
f 5C OL ORMz%, Ylsts tBEkMdse dzj dets dzOdzd yd j o3
d3y 6 " dn IsjdeHj dzyde & EZdzzyhjdd®-o fH dussigid
BzL-j Of so j Hdzd Sz ded zlgBEge. It ofmjn MisC
1411 §tdddd®udddy ¢O0e, ybt MmowL Odets
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f SHOo j o) J dadz’ ~ HiGctOHOYdd d ECOL" 90j]ls
ZOL j 3dese s f sCtetso O.

[ Odzj 4 fJtesojHJ 2O BYyJ dz¢ O, ME Rl tots@y » Sis ¢
fted ¢Yodishd )] tedddjdpiflc NoslsteOy 08 jets
L Bftzd §fsmdjrizshjd Mseodjhjddd Mmdsw
odLEOEZJL Oydd MmMmisswddw ©OMIsdIsy dz' detsmlisd
Hdzw  orf ydmdzj dedw § dzsh OHJj 2 tcOMmisdlsj dz' datsG
sjiBdtsdfldsh OHd t©OMmisdlsj dz' detsmisd dz0 Ektetso dzj
sjtctcdlststcd? BISCtestcO sthsd OF | Hp .tk dgdzj dztf §zO C

1l tod odL zOdz! dats 2 fittl dd @sg B j dz' dlzts 2 sy
tcOMisdlsj dsdkishIO | JHdts] B' dzt EMis O d2=ig digd dst
d dzH j NDWIOB 5dzj7j6 OfMtstslse jIsMisekzs s Htcj o j Mdats2
CeMmMsOdAff €EGBs? ftodded BOJ s LaOYFEEEOY s
OMY Odz' s d-6 ¥ Is jo0302771 L Ofplstets j dzdz’ j ,BIIORAS] Is
fsCte’ sdj €' uatiBIB

X1 o A .Qfa

Jlerenpa:

MuKpopaioHbl ropoaa NDVI Ha uioHb 2023 r
i3 Mpanmnus 3HaYeHus:
Bl <=0,03
771 0,03-0,27
0,27 - 0,51
0 750 1500 m 1 0,51 - 0,76
Bl > 0,76

{ e Bl3utsmissY ddj ©OMsdlsj dzNOssfied o sdz)f 3
o ftjHldrOEsE ( MM ONEPdzs Oo kK
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lOydegr s mp Istsy€d Ltcjddw tyjdSd HJIZO
f5COLOjd HJddOEdS do (), to eI fisuld Bty 2 LdzQ
fMtcj H dzj fMd L sdzdzr n CsRBf sLdIsso L dzOyJ dzd -
9 j¢jlsOydntdedzBVE) dadzht SthyPsH f 2001 ft5 20
pjc¢jAUEEPY § 5 O ¢k fipsductivitedeS. Y duvls tsodl lsa tedistdtsy
I ks =S OLOjd* o Gesdh Mizyow s d&OB
fdzsh OH 2 Ljdgjdz . wjdgnjdzydw S Edjdz hj da
OB dzt H O j-tEuk2 a3 GRS 02 5dz08 d dzO@ s tot
9" Oy j dzs o L dzO y d I3 jOdiy Isdatdtsdy dztfztc § te tsfiy Idgjtc d Is ts to
Hisj o j Mdats?2 S HddOteddgdSidootts 2 twOMisdls j dz' dats fiy s
{ OfMbststeckjots ddgjjls dzj MStsd S5 §sdzsy dlsj d
fesHECIkdo desfisd, o GMse j ddtshisd J ¢ sl s dal
CotetsHO j sfded i3z tslsdesmdlsmw ¢ ctekffj ¢MmisOB

Unaukarop "Land productivity" Muankarop "Productivity trajectory degradation”

MnaukaTop "Productivity state degradation” ) Jlerenpa:

rPaH1Ubl MUKPOPAOHOB ropoaa

0.

JIMHaMHKa OPOayKTHBHOCTH 3eMenb 2001-2020

(no nuankatopy Productivity trajectory degradation)

Bl cokpaujexue

crabunbHo

Bl ysenuuexue

JluHaMHKa IpoayKTHBHOCTH 3eMenb 2001-2020
(no nHaukaTopy Land productivity)

Bl cHwkeHne

I yMepeHHOe CHIKeHue

I cTabunbHOE COCTORHME C TEHACHUMEN K CHKEHUIO
crabunbHoe CoCTosHNe

B ysenuyexune

| luHaMHUKa NPOOYKTHBHOCTH 3eMenb 2015-2020 I

(no uxamnkaTopy Productivity state degradation)

Bl perpapauvs
crabunbHo

Bl ynyywexune

{ 8141 d ZOBIC O MeMlssW ded v dEfites H SHIsizis] dzts
202 0f &Ed33 d dzH d S (OfpESIEOBD d&zj dzs Oo st ds
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I Atsayj deShds Odzts o dzj dzts,  y lds( o dBd B tSpdgd Py ik
HOdzdztsG s (BEHO OsQe®a de™ @ QO j smw o B4 &6
( d dzd % 5sls, 4f dzsh OH d) de tSBLAER CHE 1063 @ ¢ tEds
f dztsh Ond i3d)S.tc Sict®&JsSfzOMIs OB d dz! dztsdpts dsddstisty telA
{ OfmMsbieB] § akkH1, 0 8-BEds G dis, 1lylst of dats"dHA
B Ctie@? sdzs o fyts ff;ls900 dzef4ly B lso j Isfls e j dzdzss.
ftesHizCIsde dzsfisd lsd3j YO Is e 5 @2 (=il s cdiz
Yyomisd ydets, §tetsd3L sdz' B(dad L dznfsE M6y @rfpdafgsiztics
1 20y j dzf O dzdf &8O | 3ts2  f dztsh OH  Ofits H¥SESd flzv B 1
Mstslse j Is.fhls o j dzdzts

vOCdB3 tsBtcOL Sizzd smifdigfiziededss Misd L j d3jl=p 3,
C B4%tsls BhH j2  dztb P OHnds O t taas wia® (50, Tatshiisls ts3vBdid
f d&zsh )P dzo j dZfuG 2y C O798s sl f(2Hh, O) d d st tsHs@
f 5 OL Olsj dz! f telsjHogCde'd o dapjndEtefds 5 GCGiesHLE
MBOkzOdMdictse Odadz" o3 M dedeidzh J dgy ¢ JeDH ©y dod , 46 Ot
o sMssygB-d dREBcO) sdk Isjttodlststedd §tesdiL 5C
ftodotsMmistsdy, =~ OtOSIsjtody d3, B ¢ Bt DiFHBRG tdpld
1 OdzOdziy § tetsH Iz € Is d gifigdsssipls ofizd 1y jOd3 jdziz'y, H EIs & dztsh OH
Edsj dot M Jazdwu S Isd o detsfyls o, o ff tmdDdpg diAOZOW jdz! teds' to
LdzOyj dzdv o BIStchbuODsEwOT YL 93 ftchuj dz@n
B¢ B tc O Astsctlzd Y O J dsdg®@ dz' clfrazls L dzO U J-4&8%)d3 BUCRECdgM
f5COLOddw MowL Odzr Mts L dzOydlsjdz dzr o5 f to,
Zdsj dz' " jdzd j 5 § tegis B¢ Is oolsdeChifijdsdd,, B EMdzse dz
LOMistets?2 ¢ d-H §totipafmMzsmjlsd. 1 sdsydlsj d? d&f |
{ OmMsstelkzj oats ( dpOf) FeBP)iz' dasdg" -cfb 43 Ctoste O ¢
sdtetedlststedd tslsdzdyos Ismw Mmih j Mmise J dedzt ugd difd
ftesHizZCIsdo dzgsmisd tlsdztsmdlsj dz' dzgs Otej Odzse 1y
IdHdetsj, 1 Itsls § =3@804 Olsylas dgDpdgsz sh OKLOC IS
9" .OY J dzdztsy Mmdedy jdzdd HtesHEZC {5 p Hzezmks @Is M
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fdztsh Ong 2 L Jjdiitdsd figtc jodah @i Is{deotigininE s H o s
slstcOy j dz@ 03.180B d2zZd yy 4.

v OB dzd 4.81.3 uwtstsilsdatsh j dzd § f dzsh OH j 2 L 4 d
Isj dzH j deydw di3d f tesH € Is d o-2dIn0 diptsth.Is Olo iy ddds] O

ltesHEZCIsdo desfls! L j Bj(df'dzs"iPH20)01 s
St [Bh OW vd3j dz' h j| wlsOB ddz ve j dzd yd **1 OdzO
¢ &k ¢ & (%) ¢ & (%) ¢ & (%) (%)
it OMmilsstcc 49 0,12 24 283 |57,7| 19 398 373
1-2 12 0,03 25 1,08 90 | 0092 | 76 52
2-2 0,8 0,28 35 0414 |51,7| 0006 | 0,75 -34,2
3-2 0,6 0,13 | 216 047 | 783 0 0 -216
4-2 0,5 0 0 0,45 91 | 0,045 9 9
5-2 13 0,26 20 1,02 | 784 | 0,021 16 -184
3-A 0,42 0,12 286 0 0 0 0 -286
6-2 15 0,65 43,3 0,49 |326| 0,002 | 0,13 -43,2
ftesigL sd 41 21 | 514 | 095 [232]| 104 | 253 -26.1
] BletsH *16,1 3,6 24 7,71 |50,7| 31 20,7 -33
1 tod d3d YO dzddgtsh OH ) GteOdzd yOn CstetsH ME 52 Is j to

toj Ctoj Oydtsdedz’ 7 L tsdg)
** O OwPL dzd Y Of diig™OHzes diyf ud ded j i3 d EBdside M jded o5 o
1 © CtecOW < J dzd 3 4 f sCOLOdz BN d?2 l
ftcsHEzSHEgdEg] dz2 dn RPOISH, s #Pwj2H0dzdedsy L dzOy j
( tolf dgts @.3.15) . [byjlsazdets WdSMmdwkzjlsmw 5 B
ftotsH zCIs g afdiassijl€dfe d tots o O dzdeDVl, L i@ d3flzf s ) 5
j g dzdydzOn s j dzdzts o' 6Oy j dzO 92 Off. jet@dudsits fifs 2O
odHd IBWEJo dzr a3 fodsMissds L OMistesj dde” 7 Isj

= Linear trend (r* = 0.05)

Sa00

5400

5200

S000

Integraked MOWT (MOWT 3 10000}

4300

4600

2002 2004 2006 2005 2010 2012 2014 2016 2015 2020

Tirne

4 daydgy a4l WEzClsdgdgpffdej HJ dzO
i M 20.q Ittt 02 @ ke ®o s 56t d
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432.f yJ4 dabPazOizd ¢ d  dzOdzdtetso sydas@s Hlstclz S sz te!
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