f )
\QWFP‘L/
47§L

german
World Food cooperation
Programme DEUTSCHE ZUSAMMENARBEIT | Organtzation IRAQ

dd sl dJle dby s 9

Slyell Lol clindllg Lol pladiwl (vl
*JI1 pleillg xey (e jleiviwyl pladiwl







2 WFP -
" v ¢ N
ﬂ\/ ﬁ T E,}/
erman _Em
Centrai Statiatica’ Orgorezation IRAQ cgooperation w
BEUTSCHE ZUSAMMENARBEIT
N
cuLTiVisioN
RESEARCH & DEVELOPMENT
:e9nall plgic

22y e il oladiwly Glpell gull dlballg (ualjill oladiwl casinil daall adle dbhya pghi
nilsall ol ganil aluallg (uaalydll &yla] G gai dgha 1. plTl aleillg

For public release olall jiuill
Gl g38 o oadall llall acall Lgilisol (e CultiVision &4 iyl sdule g ocall padig i
-£gpirall 13 34aii (o H4o (s3lg wolwas ouldl clnal Lisog nollell dyaédll aolipl

Recognition of support: The research providers, CultiVision company acknowledge the
financial assistance of the World Food Program, Iraq branch and the Kurdistan Region

Statistics Office in order to undertake this project.

Glell (né éaaiall rn.o.il.l aulidl pollell asacedll 2olip (nd anyllg oudillg Jioull Jgguo
204l GloLu 2l

£9pivoll Guiio :WFPaolhio

saman.ahmed@wfp.org : nigpadl aypll




Uuaijad acal Gllallase o .2 apiedl / Ealil

CultiVision a5 (sapaiill Guyiplly ggpsisoll yao :ackioll

calaall na axdlyeall Ciloglaall plaig 32y e jleudiiudl Cildulad punaill
9647504454367+ :Jgoandl ailgll 04

heman.ahmed@su.edu.krd :_nigyid] syl

info@cultivision.com : _nigisd| aypll

ilajy @lipdl suc jlgla 3 :Jgdll Ll

asalyeall ilogleodl pdai Joc Gupé Joduuo - CultiVision :aolaiall
R . Sl

9647504542683+ :Jgoaoll wailgll n4)
hawar.sadig@su.edu.krd :_nigyid] aypll

Sila e Jlos Igls aguudl :2 Sl

Slibudl Judaig ey (e jlesdiiiwdl Jgiuwo - CultiVision :aedaioll
abollg .Lﬂpﬂlj_ul ajlal :yppadll

9647503120379+:Jgeaall cailgll o)
kawahakzy@gmail.com : nigpisd] oyl

202l 2000 21§48 2l :3 Sl

JUE Jghuwo aobiall

adlpenll Glogleoll nlaig ass (e jlesdiiwdl i pmnadll
+9647503273848 :aila

fuad.ahmad@su.edu.krd :_nigpialul aypll

e ,olﬂ a4 Jaldl

d2gall Jgiuwo daolsioll

bl Gubidg aspll <bjus :gonaill
+9647504929472  aila
aram.ali@su.edu.krd :_nigSJl 2yl

whbudll pado Jioo grigi
2023/05/01 :,n,:_:..aﬂl auli




lgisksig Akl oladiul ppdi - o3

gl dll plaaiwdl 63decll Cilbsolipall pga auny (024l jgbill gai aipune (na Glyell jlpaiuwl go
liagga né dago dgha lim pad sall lgihaig ualyll pladiwl Julai jiyai ae) g .4)gp il lgiubaig
lgiubeig ualjdl pladiul ggpiso pagy Cua dolaiiuoedl drodillg & piduuedl Silylpall A1 gad &850l
Gblioll duloag dolaiurell droiidll aiagig wduidl ibaaill ngal d1jgpa adall aule duilda ljgn (LULC)

aledl pai aa alloall (pl] aliad nill acgidoll auill

clljal (ke jlhall glin Glell e apsioll deubll amliwll jghi (pill dylinaill bilall acluiw
algoll gijgig Ciluiluudl cag & puiiumo Caljlyé 3l Gubwill Slilull aaa Jbuiniaug asiil Jolgall
alioll Ciliaai agalgo (nll cangi il

JUa (0 dandll &ilaag (Joal J4du alwell 8lalg woy2edl olaiuell bubaill (na ggpinall s ackuy
bl plaaiul LULC cayini Jungs .aalidall adull abaillg asiledl ghliolly aedl bilja oo
ol doaidiell pé ualydll Jigaig wilediiuallg adall ualydll nle Blaallg saiull éasaodl dcljll
ol il olaaiiulg (ol dalel) Lapghi oi (il Ghbliall (na bl dclyj dalelg J(paubill) Cble
Gilaall (e ainoll Alaluall gin (né caninill Iaa o aalgll Alilul aagiow aullea 1341 Jauiy

bl iell Gleoiaodl Glalial &audil doonollg

lio34i gog .as )l laxg Lalijl (nisll nalaill ailyig acgiioll &bl apbiliog Gupsll Glyall duyli buip
go doclgallg digjollg dolaiudl gai Gly=ll o gujlj_iJl ajlal arngil dygua dacld ppaill o auuoy
Loy saueuibll Glyall ajlgo (ke Blanllg aredddl Sllbio G dijlgadl 8)g3a (e cgnll bluuyg deubll
el il G nd pd il jpaill 1agl g4y of ol pog anlidismallg adlall Juadll e gailly ag=y

aliodl pei (o &) ol AUl Gdlodl Gu oo uiladl ajlgall )lal jujeig ulasll Godl juj=ig

81 Judiso gad Gl aged Lidle /6 pdiuuell Gljlpall aladlg libudl g6 (o dalaiwdl JUa (eg
Lnl;..wly.le Judiao gai Liday (né groall dli] olowsy Lol jall ggpinall 13 jglbg . §lyell dolaiuwl

04l8l né cloadll aiumg (gl no (WFP) rollell aiaedll aoliy Hu Guig Hglei drod 2y jlaidl laa
/(Cultivision) ;gujailgs 8juig doubaill &)ljgl gulill (CSO) cloaull (sl jlgallg (KRSO) liway
aoadiodl Glgadllg Gluaill cadhgig il |L,__n-ﬁ dnaniio dudlic 44l Jubg

Olsowl] 82350l podll §gain - daaiall podll Liillég (yo ayac lgoadi Sl dosall il pall jlpl pinsy
daaiall polll aolipys « (UNDP) (pilaidl d3aiodl pwodl aolip « (FAO) acljjllg aysedll dodaio . (UNFPA)
ool ggain . (UNMAS) atluidl gjid daaiell podl aoliy +  (UN Habitat)d il Gilidagiluoed]
Jhiu ggpinall laa pgiglei jje 24l . (WFP) (nallell asaedll qolipg « (UNICEF) dlgabll éaaioll
ajagll Jio dadoll drallell Cilinaill agalgal dijgpa a4 yiudedl Jilpall aia e aailill biljall a2i Jgalo
il aloLiudl lidllg sdseudnll Cijlgallg o palydll jgmaig o paglgudl gqiill Gladag aliall e (e doalill




Gupbll 2goyg aolaiwall dxoiill calaal Guani new go il Jhudu (nesall 1as Jubiledsg aliadl
Jal Judiuel dlled Cilgiagig doud (5§ oundil

o4 1 piull lgaca (nle (BMZ) uilod il alljayall asaiillg (saloiadl ¢gleill 8ljg! (niliiol yallay pxail
2o Jaiai ligea .gilll ggpisoll 1 (na (8 )Lisoll aalmall wibinlg <18yl groal Jujall Jaill aagil
§lyell dolaiiuog djmajo iy Glal a8 piliiall liagga jjeig jlidl gy

gl galla,

b oy ple

bl paollg Jiooll

Gly=dl na (WFP) L“j'l.l:lJl.ﬂ." ayaedll e.ni.i_,.!
: doado




Bl oladil casind ggpire aflii Glllo| lipwu alioll dad alaeilg yaydl ellell pgull go Lol
aroghall Ciluungall Gu yiinall Ggleilly Guuwidll jlal (o (il 3l Glall na Juaydl clhzllg
Sl Coalur 3] . glell e alolell adgall citlldgll (o (nidig (pllo oeug adaull el
gapinall I <licl no (@udloll ajlgollg aclyl) Cilljgllg cloadl (sjépadl jlgall o djalndl Cilogleallg
&ugog nollell aacdll aolip agga Gpalni Jua goiaellg diull plall ploisil uielly ogoll
lgolaiiulg (palyill Guigig suani (ple Jooll dsilalill (GIZ) dabrio go pgbilly Liaull (CultiVision)
0o lopeg aellg dilediiuellg (sjbwllg Lililallg acljollg deg)joll nalydll dapeel gyl abaw (nle
algoll (nle dypiidl Cilpililly aidl Glpsill oga gopinall s aflii oLi os aalivall Ciliall
a)92g0llg Liblell ghlio ayani (pll aalnl walaallg ayeillg il aclill ualydll 4ili 5209 dreubll
aida Log pilsndl can il iy @bliall clli (ale pilyoell gugill bl paaig acl)jll aallnllg agpoll gl

Obowdl aligoll pe ghaliadl i laud (yolllg éanllg dliall daga (ke 4l (1o aic

o181 jgiall daLuudlg Cilagull
auclyill alydll Jingg (uyai %42 duuwis &gl Lgili caing §lyell daluo o padl ejall ol il Ca
o0 bia %5.7 gl lginwi ola acliill agpall (uaydll Lol + %22.2 duwis daluwo pal (nili §jg2g0ll
Ghlio (g %10.3 duui oo apiliiall Cilibillg ausdiall (ualdl J50u pua (na + dalusall (alloal
axiloll neyl dogo

Slogleall plai Jloeiwl Glhell i acgi go Jolll ggpdall lam aflii axa g sall Cadgll (o Ll
cibljiadlg Sluagill ol ol s gaydll dolaiwall &jlalg bubaill uialillg ciljlyall ghin ocal dualpeall
- nidld (s Josll s (ke ouadlall (o adiall

gale agpindl Cililil] o 3allg dsisllg dsaliod il sl agalgol §uiillg ousdillg audlyall (ale d)2all (yaaai.
yalnialg ibuidl Cilabiadl aslig afudl ale Blaall s ojlgill Gaay Loy ualyill dolaiwl (e Josll .2

o< &ianog alolis Cilily puagil asslyenll Cilogleall olai Jio dlaall diaglgisill JiLwgll Jlosiwl ol .3
Ghliall calize (na (aydll oladiul

dolaiuall &yoiill calaal Gadai o3y Lo dugeuilly dxiull Cilolilully déyeall dalijg bull (negll pini &)gp6 .4
aliold Guyylb &sslailg il daslbol daaiell pwolll dualailg

Jaluill jyjeil gl j8lsellg Cilobiallg dxinallg G094l Cilunwallg Cilgall caliso g dlgduall Joai .5
£9drell déleiall §jgbiall solell Cbagioll najeoll

arapaall a5l pallg jroiedl negl agall 154 o osoabusodl groa b jliicl Guodi ol Ll iy U |.O|.L1
agoiall -.:.JLB:_L” O @J.Tgll Ogleillg (GIZ) aobbio (o (r_.gpb.o.u auclyll 6.3.'_\.”9 ‘:;LQILQ.H auacdll a.oLiJ.; O
Jigdbillg Ciaudl (CultiVision) duwswgo (o (ouad jgiaadl nll Jgogo jauidlg Gljljgdl (o aua

©0gBA chs.a
el jlgall Gy




:dul g8 unoll cllal

J4 calpinlg 8jLisiwlg &liss Lgralgog pobillg Ciaull CultiVision a8y Jud (o ddsigl a3m alac| o
olbwas oulal cloal alumachjll &ljjg sl coadl jlga (Glhall g1 / pollall anedl olip oo
lgioclo gl lglloil gl lgian Gleiy losd niowd gl aupo olows gl Juiad (sl punai oi Ul il 4l glyell-
paleoll oljiddlg yogs anlall dagall dilngas cljal (uoadibuedl (ple iy 63300 03310 Lag il
il juel Lgi 01347 iy .galall rr:LB_Q_o'g.l aaleioll clpall 8jguive il /ol ©oH lalg anlall Diilghgigllg
edlell aaedll aolip dakio ul uuLuJJf A ple b ooy jguadodl b oh 8jguiio gl eyl gl
sl sl oe aulgguall Joaii ol lgaus cliclg pghillg Giadl CultiVision a4 g (@alsoll aolsiall)
gl aaaiodl dlelppdl glol losa :dp] bl gl Jloa Ul ooy <lguu 254 (:gl Lnausiy nidl dlwall gl
ols Lyl jlictll jhiy 33gyg .aulel 8)g83all alloill gl Cililudl gl el (ale Eliy Loalail iy ol (il

baas awljall alped Lodl g dwoou) Cuwl auaadllg Glhalaed agladl agaall

Syl Glays oulsl sl o ugbillg il CultiVision a8 pis Jud (»0 2023 gulo (nd apii o

sl gaill ple &éyigll adam (] 8jLiadll (pap

Gaznayee, Heman., Razvanchy, Hawar.,, Hakzi, Kawa., Ahmad, Fuad., Ali, Aram., (2023) Remote

Sensing and Machine Learning-Based High-Resolution Land Use Land Cover Classification Map for

Irag: A Step towards Improved Land and Water Management for Food Security. Misc/01/5, Erbil, Iraqi

Kurdistan Region.

caninil ddall adle abaga pghi (2023) .rolﬂ w e 1alga 1204l lgls wSile lgla i puiiilajly wooum i uaijab

guélJJ‘JI 8)lal Gawni gai dghba " aldl pleillg 2w (e jlesdiwd] plaaiwl Hp_riuﬂl clbellg gu'al_;ﬂl ©olaaiul
el Gliswags pudal Jul 5/01/Misc . nilagd] ol Guanil abollg




oa4aig . ghell na (LULC) (najill clballg (ualydll plaaiwl Cilia Judaig alil ggpirall lam oy
Ghell Gl groa (o lginbeig aaliaall (ualidl Gilolaiul glgil gjgi Joa dousd (s§) dulyall
ciblell adadl gualidll asdled! cilaboaell aupsall Ghlioll Ghell (na LULC cilia caiini Joudi
gyl (& palasesall ghliall aigpell ualdl i Juaidl Guibuu wilpauidly agiaall cililell aagsll
Ll el gualjdl lgion 10 el aclyill aalladl gualdll wilgio 5 @30l acljill aallall
Jaldl g diglanldl ualydl g wagyeioll g duiell ualylll Wilediiwollg (jlgadl) Cibili /6 xilisall

(adqyioll)ajgagall ol acgyjall ju¢ ascljll oaljdllg aypamnll abbuaudilg ay sl &gl

Jiloal po %41.89 azoixo Jiod Jua sduanll )bunllg dsgljaundl oy Loidl Gl=dl bnmljl awdle juodd
O5audlg pilill clball &i3gaa0 2o dan gl auo) (uuylnis aglpnll gl jrodi . gaydll aabuwe
ol alilull po Juall go duan Jgdll plaell o (e dupsll &gl Ghliodl ol gua (nd s pmdull

Lilibdd] aogaeo

Jasiiig . glell sl aaluo (plleal po bda %1.29(gubllg asudll) appall ghliall (pbei
abdl gualyill cieli dunlll dabuo Go %1.25 aiwui Lo wiljallg dlaa (sygi lajulg ddlodl Cibdaosall
lloal Go %0.26 sguu (nbzi 4l lgil po pedl (ke o agloull ggiill (ke Blaall (na Laswl g2
il aagpall sl il dabluue gliig (ililguallg jguball (o dalide glgill Jilgo pagi Ciua o sgdydll daluse
acl)jl anuliallg dwogall ualidl Jiad g (na sglell daluo Ho %5.78 Lach il Gigu dsoml Joudbi
5 éaol acl)jll dallall gualidl . glell uljiaaluo Go %0.55 anaiio alo (ll aliai il Jusboll
3.1 nbsi ool e Jgdll pléoll né sodei il wilgiuw 10 8ol dcljjl aallnll pual)dllg ilgio
azaine 8yilitall LAl Cila Ghlially dudiell (ualdl Jedbd . allgill (ale ualydl o %7.58 g %
ileditwell Cilili piei adaall dpdiled] duubuwl (ney Ghlio diliay nag iaydll dabuo o %10.36
ragi . nagloull ggiill nle Blaall axomill @l ol . pnlydll o bia %0.28 nbsi lgil Go eyl ple
aupllg ailodl glgiill amlul Jilgo w nalydll o %1.42 nbsi pill wagpsioll jlailg auiiell ghlioll

o0 %22.21 pbsi o ualdll o aia pal nili Jiad §)gagedl acljjill gualydll ol il cadlll (og
Al na Ggegliall lggalgs (il Cibiaaill (ple egall bl lamg . glell (na ualdll dabwo (alloal
oeljl oeallg ajlgall paig &ipill jgmalig alrodl @jad Jio blba clls (pa Loy

Sliall ada Juai ge adiyg -l (e aiullg dyalpeall ghlioll ggii §lell (né LULC Cilis Gubsi
el né alull nle Blaall Ciljaliog dseulbll ajlgoll &lalg « ualyl oladiwl bhybail dosd Silogleo




221 ¢l ] pladiul Ghell uayll clasllg ualydl olaiiwl carinil daall dulle by pghbi
bl ol adnil abuollg il dl &)la] Guwad gai dgloa 1" nldl pleillg

WIUT UL W™ WOTT  WOUE  ITUT  4OUT OeTT MWW SOUT WT ATUT AUTT NPT WTOT  SYTPE aroeT

A g

SR Y SD o i s U \...;::..t l..u..-.: l:...‘.: o X
54 T L R R 3R b el i

114 T S T B

i (RERE R L) s e el

an MLTHAT MM -

19 TEMIS  VSEM i gl b i

“m (Lol [ e
E L e st e o et

L 1334 LEINm i B

L PISR30)TE  (hsRton [or PR iy

148 LS e T D e
| il NSNS e Fammt et 't b

y £ i AL AT L _LE Jd

E | am (B kLT ) LTS e e
H L] H L L4z s AbmY by iy b
~ -y Jede VISR 0k B4 (RAAED D Y e e |

“m = =7 e esalel  TIeeend et

SAsEL  Alade Siaind

AIITTON (et R, 5 i Syl t.ﬂ
dlmir - L.

LA

v

%
g

A ey e bl Ca E

ey
i A gt [0 |
i s sty il i (Pl
el A e (G
i e
E Lyt o O b
et e L
ad g 8 S b g T Bt o il
[ SR TR T D T Y
E thadad Y Tyt 00
& e Fed sl 50 E
" ki dy dap .l ”
- - el il i
' I 7 A el et I
~ | D e
@’\ ‘ = 2 %\ # & o e
g GO&!@& e : \l' [Bpmpah ¢ U8, i dnt s 0 [Py de g 2 ad b o 0 (5]
e e ‘?I '. "

g ..vp.:n.-.»—::a—-;-.a‘..;..p-.a ) Uu ‘.-
e e o S “ff— f
ol - i -t = N { 1

Sl e Pt s B 5 8w
ML o o By o o B bt e 3 s e g | H
o s e g b e g N il [ g e it |

iy i g 3 |
Ry i T e Y i oo

%
il-
5_
i




pidall
doa4o .2

cgpinall §lhig calaal .3

(LULC) oyl <lissllg nalydll olaaiiul bilja dsos .4
Sbhubaill dogo LULC pisi l3lel 4.1

oyl clbgll bilja ooy doud 4.2

14 Google Earth Engine anio plaiiul (ua )l clball catini hilja ouw) 4.3
ke 2y Siljwedl e cauiisl lglulaig arodyll jgnll cayini 4.4
LULC cayini gubog dwljall aahio .5

dulyall ddbio 5.1

Glrall Llbbalo 5.2

alasy abhale 5.2.1

dpoull ahalbhe 5.2.2

Jngall akhalho 5.2.3

Jbidl abale .5.2.4

Jb abbalae 5.2.5

)8 53 abbalie 5.2.6

arwalill ahélhe .5.2.7

ba ababho .5.2.8

cilijb abhale 5.2.9

Oluwo abahe .5.2.10

nidoll abbalae 5.2.11

candll abalwe 5.2.12

odall adln dbabhe 5.2.13

buulg abalbhe 5.2.14

Jouyl sale 5.2.15

diloulull ahale .5.2.16

lghys akhale (5.2.17

clgama abale .5.2.18




Sentinel Platform (0 ‘:;uéJﬁI clhellg .:pblj_ﬂl ol dngin 5.3
atall Ulasei 5.3

Jlildl gon 5.4
1-Sentinel .5.4.1
2-Sentinel .5.4.2
ASTER and SRTM .5.4.3
audlauedl Gililullg a2 (e jleduiowdl 5.5
:adliill .6

Ghll na il elbell gijgig ualydll Ciloladiwl 6.1
2l abalwe 6.2

djoull abalwe 6.3

9 abbaloe 6.4

jbidl abalbo 6.5

Jub abale 6.6

Jla (53 abalbw 6.7
awalall abale 6.8
b abalbe 6.9

cdluyb aldale .6.10
Oluao abalbo .6.11
uudall abale .6.12
caaill abalho .6.13

ol alln abhaloe .6.14
buulg abhaloe .6.15
Juyl abalhe .6.16
auiloud ol abaloo .6.17
clghy4 abbale .6.18
clgaa akhale .6.19
LULC Jilia aéa owudi 7
dolell adisliodl .8
ol .9

aalyall .10

Gadlell .11

Glall 11.1

Galall 11.1

Galall 11.2

Galall .6.3




t.-‘sc “I." -I .1

2o «gls=ll (né (LULC) uaydll clbellg (ualjdll pladiwl Gilial lndo Uuai ggpuisall lam ppai 0ady
%42 50 iy Lo ol pyaill cadidyg alull dienbll ajlgall &)lal na gagpallg Cilisaill ke cgall bulwd
aupall ghlioll Jedi G (né ddnll sylullg aglhanll (ualydl juedi §lell gl aabwe oo
Jiod . gly=ll Lrn.a'lﬂ aabuwo (50 (0 L I leja auba I palydllg dudlod] Dibndouuollg(§pbllg dy )
Slingill puadi oy oppdill il Jingi o (nle clivg . pualdll oo %22 (o 1341 8jgagall aclll ualydl

saud bl

ol aals cllim L glpell na Goeljadl lggalgy (nidl Gibianill |JJCL1 saolaiiued| aclydl Slusjloodl jjei @
aylgo (ple Balanllg Jaupill dam Guwuad (nd ackuid Gl %oy il dolbsiuall axclyll Sibjloall jijei
Junbaell analidl aabijg salwadl

aaluwo (o pan cja nbai lgil go eyl ke 3lgall (pilill <lbellg adall ualidll (ale Blaall o
goiill nle Blasll aigun Jilgo pieijlgaill (nilill clsellg adagl palidl ol 4l o glell sl
ghanl dyglgdll elioe] (pll aaba cllian willalg . glall o diseld arepb 3jlgo pisi lgil o4 naglgull

g nlg_uLp.le‘n_:lg_lJllmlo.J.l lgiylalg

na Lo) iblell lguhei §lyell nal)l daluwe (o baa %1 (allga ol go ol dalelg paudill g
daly cllia (oliwaps puldl (né 33gi lo Ll (nill wilpailly dagisell Ciblellg &awsll Ciblell i
acbu Ul Ooug il o alileag 2l adudl ol .aiud! uswadd jauiill dalelg sl guauidl

AUl nd Gousll G9jae 83kijg Gaul e G JUIA (o dlkell s adlge @xaldo (na Ll el

il plaiiwl bybail 63340 Glogleo LULC il Julai jagy i byl pladiwl bybbii (uwai @
groa (nag ababo J4 (na aueubll ajlgoedl jlalg ghi aragil dilogleall s olaaiuwl ogell (og
0 by ol Géou 2l g6 gualydl olaaiiwlg gualydl pladiwl Glial Jbedl ogall ol . gls=ll el
el ajlgedl olaaiiwl dclw| giog aalitell kﬂj‘l..l.’:)lj.i“ Gilolaaiswd auwliedl Gloliod] 2g2ad

Gl o aaliaell @tﬁ:l_].ﬂl Cilolaaiouwl Elg.ii &J9i J9a Goud (59 ada ggpuinall ppdi oaay oliall g
Blaallg , ualydll phaiwell platwill Glujlas jyjei (ra ackwi Gl ppaill (s 8ajlgll Glingill Ao
=l po aglgull qiill ailang Jarendall ajlgall nle




doado .2

oc 15a «eljll gugilly paaill Jio aupiuldl dbisidll cuoy Lauysi grodlell naydll clball iy
alia (nle b LT ilpsill 03glg (2020 953lg gil) ciblell Giljag ilibagall Jio dueubhll palghll
“la (né Loy sl 3jlgell oladiulg dolaiwel! &lail dles sn) culbwl ojliwg loo Luidl
i 8597 duclinll jloddll pic 32y e jlediiwll GLiET nd o341l Giaal adl .alellg (ualydllg cibilell
jlgall a3gl dobiiall aralyell auis Lo il abuisidllg gayil aseylall ajlgall dsdlo (nle Lijjas
aubai Jio Jolge Joii (nillg (LULC) (rydll clballg naljdll pladiwly dédlsioll Cilogleall asi

Lgiglalg (il byl il il sl B (5ol iypudiall albs il duel il iluaylocallg il

Silblullg ouialdl olaial dugh apia dio (uaydll cbell bilja ouuyg aldl olaiiwl Ll 24
alioll jueig baglgaugllg auiudl Gilgailly lghbi)l vy ddgall Cilobiallg (palylll (5309 drogsall
Jios (2018 .y95alg sla 2014 O9alg low) aialniallg duclaiall Lagliollg il olbill Gileaag
0341 .LULC bl (nisig Il Sl cildnii asyoliyad| aisudng «a)dll aboud bualgg s usi LULC
&y il @i dll Gy balg I airgy Lo 5ol lgaleg (ALl abauw Gu Jelaill Jga doud 5§y Jasll ada
neilnl aygpa Culelaill adgs Gleis loya aaanll aildall awalyeall Cilogleall aeig aweubll aiullg
aobail yagi jladll laa (ag bubaillg dolaiuell il Ciluluw gig (] Geea Guall Clubuall

(2022 15,g)3lg (poglbo o) Lilaubill Go dcgonal dous Gilily ilegoao (RS) asy o lesdiiwl

}_g[ﬂlglj@buojlm‘"‘ i 0 .1 poall drodil “'IgwljplgﬂlJﬂlplm"‘ | 0 G bl LULC Cilia (g4l

Gagidoll Gulilly dufloll bl Jio Ciljso Joud 1yl <l lgil (nle 8l riadll (syndul
sl anll gaydll audael gl cuisall aosy U (53l Joyl gl dyjlall &yiliBare soil aylall aljdlig

|}.O|G.QJJJ.Q“O.LD|J.QJJ|L_]LQU’_")JJI uxml)ﬂlmb.xwgumﬂlj_ﬂl ol dlpeil guaall ouaill lowd aey
oo varadill .dolailuedl aweddllg {:,n.nljJJl ol bubhaig a)lgall &jlalg alull (e blaall Lygpa
bl agygps LULC Gilily (e 8480 podl alolodl Gilaydlilu ] aei  LULC Gljpusil duloudl widlgell
psill Jao ulis ol LULC Citbasil aullallg dwduylill il pilill Laadag obds Loudi Cibauil il ada
ol gT areubll clgaw sy Jolgell ajiig auaaig Jagll jgpo go g\.c'mleJl ©ola3lulg g\.ﬁlj.ﬂl ©olaiwl o
ol oo péyll (le walamill adm Guanil aoadll glly ol Cilpugill da agai (nillg »oluilll lguou

(2022 .gp3lg oglbio o) dalnoll bl calito (s waliai 58 83320l Lol
J3u (LULC) L"y-.a'J_iJl slbsllg @I)ﬂl oladisul (e Jgaddl Jhuidy i noalddlg nedlell (sgivuadl (nle
a3mg .aalidoll aalnisdlg awalailly auudl aguallg (aliadl peig wa) il Gldbiell JUa o jusb
pe ancly il Sluglowlly guinilly aaill Jio éipdull abudddll Jal olaall (na acgaso Jilpeill




2jlgall (nle 8piilio jag iilio agesn Gujlad ol ooy illg il negllg Sblall alljlg olaiuell
ayulall Cjlgsll (528i ol gagioll po w3 (] dslal adpll pdaill jgmsi (il (538 Low bl
il elbgll josd (pll wlilagallg (8)lall cibya glailg » walaall jljsig dpjell jUoodl Joba Jio

Aypindd apubundll 3jlgall pagil [agi Jhuis loo

Cilil o dalaiawll sjgpall go auny dudull Bilgaill &xdliog Jlea Juin daliall ajlgall &jlal Jal og
cadgii . Jadibuoll nd dolaiuued| aredill babaillg 6 paleedlg dwdy il Gl peill (ple 8859 capeidl LULC
oladil Julail dosubll dyomill 358 loo ddanllg dpouladll Clpsioll (ale dolsiusall dxoiill Jgla
N bygao [jga paydll elbell Uil peig ualydl pladiswl Julaig il peill audi ciely aabuallg sl dll

Areubll dullg piudl Gu Salelaillg audl Galgaill oga

ke d3nieoll jgnll caping cullul s (na Loy wulbuillg Ciliaill o agsell pusdig pglai i 24l
Jonall asalpenll Glogleall akig asy o el Gubi Jua o i Tl aleill Cilojjlgag Jowsall
g0 oAl 8—“’3[ w3 ple dgile .(zp_lilljjjl olaaiwl Gugaig dlabil §leis loaa dlleag adian Gilily (ple
Ciloladiwl casini (pa lgoladiulg JSentinel cilily Jio aaall ale ilildl (nll Jgngll Gaosll

.._p.l:".|J.iJ|

gopirall 1aa o iyl casgll .3

ol aldll olaatulg oyl clbell aaleiall Cilibull owdi il ga ggpisell (o (raipll caagll
aodei adl Cilojjlga pladiswly Lagliil of bilja J8ui (ns séalio Slilul a3 g4 Lo dale .guulg Gl
il gailoa (il gua il elball pudy liball bl janns 22y G jlesdiiull jgn (e juud Jaiu
arind (ke g ualidll pladiowl aali go obwidl gin oo il Jilgllg cilibill glgil <la (na Lo
dsenbll 3jlgolly luudly Laldill g clasll aliil Jo ciblial audil goiaall Jus (o gaydl olaiiuwl
ualjill G4y Jliadl Jusw (e 6ads0 logisile ol 1] olbalgio (roggaall G2 Ol oo el nleg
Jio oy lll (sagall plaaiuwdl ola » Jiolbg auguayill abhsiidllg ausilall auyi o Lol 0aai ol ausdell
wlydllg acgyjoll Jgaallg ausirell gualydl Gblio Jio «uaydl clbsll (o lgil Jouin ol 4oq cljjll

(2016 (uogag gegua) youll




allioll anlll (pog - Glowdl apdisy o cauua (ualydll oladisulg ud Ul elbll g jrod caguw upaill s
Ayl aun jalowe Go lgale Jgoall o il g\ﬁlj.ﬂl ©laaiulg gw':u.i.ll el iliba (o 2udibud Lagas

(LULC) il clbsllg (naalydll pladial bilya droal .4

ol paldl pladiiwl iy o (nd Al ploow (ple adlijpall ppdloall (pll guaydll cloell iy
(LULC) uaydll clhsllg nalydll oladiul .Lehioﬂ@JﬂlplmNIAqgﬂlelpﬂlg & o &bl
©laiul agd agy 3330 (nioj bl oo yaylll &pinllg axeubll Lilgall Julaig cayinil ddiih ga

il alailg bhubaaillg ralydll 12l Lage [l uaydll elinellg (ualyill

fhubaill dogo LULC pieilalal .4.1

oy sgainalls hggill Ciliilyinl gigg ogb (nd Lgao ligs aualnialy ducloiall Clagusall cisli
Jala ‘:p.élj_ﬂl il ararh angi il LULC bilja celi ailboell peg asilbodl Gilibdl cHa (pa
0oy Jbgiuwedl calido (nle Lgijlalg lgivdliog dolaiuodl dredill bulsai na sl ljga ilo ddhio
odbiall e asjpall dpodill giog bubaill asled clidl (ple Sl acbuui o bdljall asgl

juili Al jal lgolaaiswl (houg il plbillg &l Jga doud Jilogleo pagi (ngd wlla (pll aaladl
o0y nagll jgpo 2o oyl ©olhaiulg @bljﬂl ©laaiwl (ne Gilpeill any JUA Gog .dajudull &l I
wole Jauiu andudl LI o caranill Gibinudl il gagg Jaadl wldsid 2 aloddll ayaai Glbalull
Glwbodl gln augji JUa Go aludl dileag dolaiuedl duedill jujeil dogo &lal LULC bilja asi
.g‘._.JIDIJ_iJI ©olaaiul blail Jga dlndao Cilogleas jubbhiallg

01l Lo adpeal dbuwy by Gublioll guéﬂll clball caund bila oy jag ;u‘u.uLn.u| Jboiu
digiell auwill adyeoq ddlhiedl jlial oaiiuel] axdamgll Glibull aouwi .aagag laog 1 0gial lo jladog
L :ggﬂl@bjﬂlcbﬂlggﬂ

(934g #6) Ll J.Lﬁlb.;.ba..dl Syl g8 o ;g’tﬁ').ﬂ' aylgo ye auilomal Glibs budsaill 6)ljg (sad 94y Loadc
bda 2alg (o Ly sl Gldbio 03 clidoyg igwgdll djg0ll pil dapeo il




ayagioll gualy il ilis adjeo Lil A (i
aia J4 2939 olho 222y (
.mljﬂldﬁ_éocaiédﬁm" i 232y (3

gx.:'ujjll clb2ll bilja ooy dronl 4.2

lygus ol cowlioll cuagll (nag, (LULC) (uaydll clbally (ualydll pladiwdl dauss bilia aliil asy
wposadly (spoall bybaill phbiallg &ylgsll any M3 (né Loy wildubill Go dewlg dcganal
aalleo (na bjga0 [jga biljall adm Jio wielig . nilasll polllg séascljllg duiudl 6)ladlg dysuball 3lgollg
ol il jgmaig i paglgull ggisll jgmaig wspiall gaugilly «lsull djam Jio dalall dxallall ibaaill

alell (sjgpa ol LULC J aiuaag aanda bilja cLiu] pla « pllidlig .alioll jeig arenbll &yjlgillg

:adlill wuilgall padig anyl doswla LULC bilja piei Ui (paalil

aljeg ogupll Gujai guiig elggllg alall 8392 ardliog «Jilgall puai clla (na Loy - adydl (i

lgoaonig auiaill anudl bubaig aslbll olaaiul aelad Jio Giljbacdl Jooid - daabnial Gilglicl (o
lslinall doud jujeig

.aolell aanll 2gga o dombuwollg (gaianll cloditlly jgeuidl jijeig el il Gljalall oca - Liclodal (o
hjeig dypaall ghliall na aylpadl il jili dalleog 1gLD'|JjJ| Jugai Gibbuoliua oga - LULC Jilppei (a
Ll suonill

ailed gag o doaluuallg alall dregi Guuuaig (Hgpddl g Liljalio (na a4)jLuiedl — clggll Gaga (o
Hobig eladl dleoaiue aleag Jbasll aggag seledl Lilalao] ajlal o dacluoll - ddlall ajlgall (g
aasadll Cilgal

eolipdl aulles oudig (Judivuall (no L“J'I.Iill_j.iJl il Jledgi o dacluodl = Goullg @adedll (j
Ayalniddl apeidll Uiljalo na domluwallg /ouleillg duegill oeag dudlpoll 4809

Google Earth Engine anio olaaiwl gx.nbj.ijl clbell vayini bilja ooy 4.3

duildoll axalpenll Glibudl Judad Guosdiuod) Al Gyl ando (< 8)lc Google Earth Engine (GEE)




il caillagllg Cilgadll (o degiio degoao Groaiiwoll pags Cua sdigrally GEE juody .guulg Glbd (nle
wlpﬂl@aﬂlﬂm&wdﬂw|wlul.r&8&gwii.n.:.::.c.l|n.ll|.;|._1_.'£;\_lild.;_,g.l_'i.lL@.m.n.aa_u__ AT A0y
QO DAk JgUic@g.mgi@lﬁ.ch

Oduyloally il Guialdl (ple Jgauy lowo (1 glbill d=uulg Gilig (ple (s9iug plaailull (pilro ail
dcladg ac s Cilildl (0 68 Ciliad go Joleill nle GEE )26 ) . pilsall nalyeall Juaill na caull
&yl ailsoll aualyeall Glibull Gilegano dalles wilhaii il gyLivall aulio alal lglea

auildoll ayalyeall Sljpoll yu goall JUA (o (uadll dlbsll casing bilj cliul od iggpuinall 15g] duilly
031 . aydl Ciljeel bl ayl dalso pég gl aayyh lgil .Google Earth Engine (GEE) anio (o
Earth Engine .gadll pgle Silalg Calibu Qe (sgiuo (ple [wlwl Llsi Google Earth Engine
dcgoao (I Jongll auildols giods deipu duilbo dualpen jgn ililu ajle g Explorer (EE Explorer)
o LAjc iy gga (Earth Engine Cilily agllié (o drouladlly dwallell Cililull Cilegons (o dawlg
Slashg sgagell Cilalacl buag Al na oo il cupilly penill/pdill ple 82l go ililyll
bilja oyl EE Explorer olaiiul (né ggpirall 1am calaaml Jiodi <udgll jgpeu pusill dwlyal Glibull

il olaaiwl Ciliay Liiépee ¢uwai pagig dgie cilihillg dauaall Cilibull calisdy LULC

aljzall oo asiadll lgllaig dxadpll jonll cagini 4.4

Jial (ale s J4sin am oo jlediwdll Slily oo dxoiwall uaydll clbell Cilogleo a4 aoiel
wasinill Cilojjlea jLisl seisy aucloll jlosdl jon o Ciljredl aldiwlg duuliod] cauinill Gl jjlga
Jlosdll jgn jameg 33aall ggill (ple (Tl pleill Cilaine gl dumbal adloal Gldine CWild dguw
clbell pihgog (NDVI) (nilill clbell (sjbeall Gpall phdo Jio ,aalize aah dlpdgo auclinll
elol] (sjbeall Gpall jhgog wulibill (SAVI) &l Jasall nilill clbsll iigog (EVI) Guunoll niliill
asdladl bbbl | padiowd aagiaall Ghliodl (MNDWI) Jasell ~clod] (sjbsall Grall jigog (NDWI)
il J5uiy aupaall ghalioll (1BI) iall nle oilall <lull jiigog (NDBI) &yl sjleall §sall jiigog
Jio Laaall ale aclinll jlosdll jgo Jhal sal .guapdl clball He daada Ciloglao (ple Jgoall
aido Cimal eldn] of wJliedl Jusw (nle . uaydll clbell aaa 81 Gibiie pghi (pll 2-Sentinel
nilgaell ibilell caimo wiyjai Jda G0 FROM-GLC10

lgluaig jooll casiuni andsy .2-Sentinel ulbdeidl Glslbi (nle (Training a random forest classifier)
adlill pdloall (nle (adll plleo G cadisll

blaidll nle ayeill -1

asbll (sgiaall -2

Juilsedl Glowdl -3

daudl] -4

odi adall pudil diliey Laylial o (aydll o dasés ilise go lgul] g9all iy gl Juai sy ralbadle
s né Loy Lilali Giljpell aljaiswl duloc pagi @algll na . aghl adlgiuallg aalsi Jsillg ayaulaill
o lgile Ggatig Ju augaull aioayll 63ga oo Jai 1l aday deypw aflii awayill aaiaall po Ciliye 2al




Sl psy
LULC wauind §pag duuljall ddabio .5

duljall adbhio 5.1

né Glpell gay oliwagd ouldl s (na Lo sggpisall I né duljall ddbins §lall &jggoa jLisl i
58 alalus Joh glug /leipo [jioglis 437,952.8 aualyl dabuwo gliig « pupell awdall Jlosds syl pe
432 48.45 g 33 38.45 Jgh nbig Ulosii 433 37.5 9 433 29.5 Uase (nba G §lyell gy Ipioglus
fupsall ghliall (na (%71) Glell ol dulle Giues . nbougl Ll e Ligia gig Jlosk nd L

Alaey no Glodl ueid pllga pudug

&ulua d0d (nlel go ol b (sgiiwe §ga 1o 312 gluy Luuui (padio glaijl buugioy §lyell giaiy
,,:pﬂH.!ﬂJgJJ“QnQUiog_l%ﬁMmLphd_Hji ababo na galgll ajghla Jua na ljie 3607 glaijl
Cugallg Haydllg olul dyglae Jga aiw go aribagll agaall (na cljindii (w1 Jauidl) Gliways oula] (na
olallalpallg alaa o oGujib Gipgd 29301 §lyell alga juodd LA yig Ljguug duageuull dupell dlocllg
clouul adbioll adm Cisje adg Llogiy armallaghiall lowuang s el audall gad Jloodll o plaasiy
olaill ailyi (o ol (ple auiliglly (apgidl (o Lo ailig dwpell aollly "apjall™ Jio ,au)bll e aalize
d3jbg adua %30q cn.m.r:.lﬂ oo 440 ajanll sjhell bl dus duen duiueo Lng}b Gyl aalgy o pisll
drieo cagpd pagi diljallg dlaa (sigi Jobb (nle auoall Jogudl plo wills gog cliudl (no dunyls
|JgJ Jlpallg alaa lygi el auibuill &)laall |J_‘I_}..O Ayl o nde gldl pla UJ.&.O'J.DJlrELb_QDJG.LAMLLO
;dpgo.ab.w.“omgmu}majlwdlaogznﬂuljhaaﬂmgmjgmfg Julig poguu .ajghi na LQ.B.O

aiglpnll adbiell puwdiig .o._u_.élﬂ rnbs’.o '__n.b&u' i aeabus digljaun daluwog {,SQ'J-—U:‘ el.w..l Glpall juol
Aol clpunllg ado i <l janldl ilodg i) (aegi u'l..u.]Lu.ﬂ J5ui

sglinig - hell o0 &uyallg dugiall Ghliall duloyll clanll lle lgul jLis pillg syl djnll o
Jlgill <Lifi &a)k &yla cilaya <lpudl ada aguiai alill lgléoiu (nillg jlpedwl dpsiol] dxloyll lgiliiss
il aulogl chanll casini pSay Jilll b &igio 833 0 il paiig dsle 832 50 il i ol ol
g agaill dan (L glell igia heidpadog abuue aabuo Jung s <djan (| ey glgil aill
(@ .@I@IM@FLJI <jallg @;MI@MI&&L@I@@MI cjadl Jouiud dsawlg dugljoun adlbio
cjallg &uaged! dupell ddlondl (o Jugiall <jall né aiedg (ollell (na duloy chan pal ( allall gyl

il po Jupall plloiull

a2l oo il gl Ghliall (e dsioll sl Layl adgpoally gl lpamll A5as
lgill <lidf &jlpall calaga Juni ol Gy 6 panl jganllg &)bhallg uoall (o sy JSodi lganlnd gais
Jiod ole Jhuiy (Jull (né digio daja 5- (nll AaAlig wdugio daya 45 (pll &anll dpnll edn (po




Oloudl Go JAl eladlg casill aasa0 Glauilpiowl wlhii den Gl glell (ho aglandl Ghlioll
Ago el il &l 8liadlg G il

gl go aill ol abbeo Jlgh dyaldg alals cagpby juads « nilginul el dlio Glpell (no alioll
&ugio &3 17 bawgio (0 agliid (nillg rsgodll )lall ilaya (all 8jLsll jaai . Gladll ey (né épboso
pgeodll JUa &ugio &3 48 (pll Gholiall Jpsey (na 8)ljall Lilaga glail go 4jlgill Jui &igio a3)a 46 (pll
o aygho ilaga 6 (nllga lghbuugio @iy ia dagale Jhuin ajlall cilaja gpadii ol phoy a3yl
L5k 3 g8y ol Héoy (2023 jlguing 3aa0)glimas ouldl (né aglill hdlui Jlodal go sdakioll
o o )l Gilaga olayl ol @bade agall o olell &dy Jua wlallg jhll guabll go 1w

olall yo Ludgllg gdgoll lag calidig duleall &jljall tilaja wilaii ol (heug wilbaugio

I'.l-vg Salinan

Lo Absdulariz

Tewnl Haural
Mwaerve

Liail asnw




[T T

(A) TMW [ rue mrs
B es - sna
| TR
| R
| R
LI

T avct £ phvaen Freery

bt

Jordan e

oisll jlboill Jobgl (nilsoll gjgilly dgall alaydll vilbas dbya go dwlyall dabio abyya .1 Jaill
(DEM) poall glaijtl aagaig (2022 g95al g uaijoh 12023 jilguiig 2030) §lpall (diw/olo)

a1l i .o load) drogull aballg acljlg aiull ke 8jud Cilpili Glyell o pudbllg Aliodl blaidl |
ow aladial b .gulo (il ugisl (o jlbwodll Jobun badluiyg lgiow jlbodll (o odo 650 abbuugio Lo
nélii Lo daleg L olo 100 po Jal wigiallg odo 1200 (pallga Jlowidl Judiowy Cua wagially Jlesill
ol ol ands aliedl Gla allillg Lgisw jlbwdll (o odo 100 Go Jal dupell cdjanll ghlio
b waung Jaizo sl go bl dugiall ghliall (nd ol o8 loiws b 3l elisdy juodsg
3l ebiudiy juody 53l doawgiall Al jaull alioy Jlowidl né liways oudal jiliyg . ilidial Juis
ayiall Jua ole Jhuiy Glwaps oolal (no jlboodll Jagi (1. TT yg)al g uuaijeb(calag )b cayng phoog
aullosiullg ayllosiull ghliallg olo 350 (pllga auall angiall dljalll (palii Cua sgulo ] pgidl o

(2022, p2ig pébuo) .olo 1200 Go J41 axd il

Glpell o Glbalell 5.2

pulsl dabio J8ui (pillg Sliasho gl po Hliwass puls] Kedlig -absbo 19 o Ghall Hesi
00 $9Hg dpoully alaey aei wlgaag duleglully Juyl (hag o palpell jgilwall laag (plljaa
23c Cua oo hsho pal nili s sgisg olull o 23c pal pig Ghell (na (sl Glbsball
ducyd algig Ghlio (] Cilbalall oaudiig .bagp Hal alies giedig gupsll Jlouidl b gaig ool

alasy abhdle .5.2.1

|}5_}.0 |_|:._uc.|g .0 762 ole aruwliell aa Al donle lginei oi 289 alaa ygi (ple gdi glyell donle 1alasy
0o izaoll Gl £9ii 0] dago dropall Dluwgo purig (ot allall logo (849 g Lelss
N oleill 50" Laylich deonw Le_u.ujl obadlg §lyedl calizo




sl Jus Jls cabyg 2l ll Jaieo clisig @lell cabg Jb waws g0 b (sglian dlioy alay gloli
3l 5o dulyill canlgall o989 ol 228 &uglo &)2 44 I &)lall laya Jod ol by ol
buugio agliy Jua aybll aiglppwll Glaled) damaged <liddl Jioa (na gjlall Gilyja pied aeili
o il (na Giljo dac daoaiell &)1l Glaya Ginad igho 633 199 16 Hu gwall 6)ljall Gilyya
buugiey iguyle (pia paagi (o aall (ke Jodll olaoll (na (sgimll jlbolll Jgbua poid) Jbaugioll

rnJ_n 150 g\]lg:\

dpnull aBélas 5.2.2

Qs 8 (Gl 50 0lnlg wgiall 5o Cughll Laaaig iglhell b0 Gugiall cjall (s byl dlhdlio g
glallg wumall gil wpell budi aisell il aipall apoull lgio aalize Ghlio owig .auell apjall
nde Tauaaig sl b lgial (pill glpell (na dasagll abhshall e apoull dbalao ¢l f4all paallg
alaiaoll ajalniadll gapall Cua o danlg djuo djuall aam lgaiaig . uyell aulall

oo dll 5o 1uls 8l 808 Juiid Lgislg gy abuaall ghliall e (ple b sglan dlioy 8ol glols
waunll jgdl Jua gayill aag (nle 8l GAlodll AT (o daalg Ladla diyaall aei . Jaluwll o dupd Lgidl
Jaiso il Gl willa gog .oy gulg (sigui (o dugio a3)a 50 pliils aljall Culaja jgladi ua
ol oSeu Liall gl Shya ol oo el (nle wdygio daja 20 (llga §ylall Silya buugio glai)l go
gupadl 2all o dailis aulall aighll digio 833 0 (o Jal (nll gaadii

Jogoll dbale 5.2.3

ool 23¢ Cua (o Glyall (pd o pal (il s Gl Jlosk (né 8laa jgi ke @i (il ingall piai
aouadll aiuaadl o Leuwgli 24qg douwd (gudo 3.7 (o pﬁl aisaodl laaw 2ac gl .alagy 2wy @abucllg
ioull aallg ((napinll ciibll) syl aasll o J8 (ple apd Gholio Jouisid gupall bl (nle
e Ll apds jla aliou diaall giodi ollell (né iyao 18l 091 Cila Cils sgii gl (o (sl ilall)
@laigog dpnd gug wad Jgnd go lighg walg &lell jh carnll buwgiall gapdll jaull alio 3gaa

o 33 (plf libyg s 13l cliviall o984 Loy

Jhidl ababe .5.2.4

2l Go gupell cjall (ra g aydll Galue Cua Go Glell (na ababo pél o glilll dbalo
Gyageull dypall d5)anllg (o) dlg Ljguw go agaall (e ljiliig

lguss Lt (nd audsd g caggull gholio oy 2929 go iacbieo nd (sglaung wala jLildll ébbalae alie
SLLAUE ] jlaiedl sal 289 .0ljga (salg Jio diaglg dpen Jili odig dupell dpjall and ddas
agall Jolgall yayeillg ausudull JATI pll (paldll ple Balaall ailas pacq duseubll

8352 52 (il caunll (né &)lall Gilaja Jindg ole J4 jlbodll (o alo 115 abuugio Lo dabuiall (néliig
abalboll lhaud aliold puwad I ool Gilgall jgi jieug cluill no digio @a)a O (nl] ypadiig digie
b piadl Jugiall alailll né Gaaisg




Jub balao .5.2.5

Olsonll 3ac j24,,2023 ple (o llicl 2,08 5119 lgunl)l dabuo gliig 1 §lell baug na Jub dbalao gai
ba Gu b ahhalo gai ayddll Jub aisae Julso Cilpall 1gi (ple dlasloll gai aowi 1,820,700 .
28.8 jaull abouw (¢ gaiyig (la b daja 45 (nll a2 44 Jgh bbag dllesd d3)a 33.25 (] 833 32 g
sl &ugho &3 28.45 dugiull &lall 3)3 glui Cun séulgiwl ard &igian Jib dluso alie sy Iy
waynll jguil o &gio aaja 45.8 arogull 6)ljall &aja bhuwgio gliy K 1galgy 9 il b digau 4ill

040 100 (pllga Jubs (né (sgisal jlnoill Jgha buugio glug

Jlé (53 abalao 5.2.6

lgils aalnioll ygiuiiig ..annlill lgianleg Jauell apjall and na Glell Ligia na jla 53 ahalo gai
guipag Luyilg iialg gaulg jof Jio auiyli galgel (lhgo rng dogaall dypoguull djliall Guly bawe
gl Cipe lgisiay ababall igia (nd Gupgill o Lo 3t jlgal Gla willa (nll @aladl L abg loglg

) 2090 2o
giaig ol abuw gga lpie 5.06 lgclai)l glug .douwi 2,000,000 (pliga abaledl ¢l a3c glug
2l Jainog &ugho 832 40 Lle &)ljall tilaya jglaiig walag yh cauny jaods pilgiuul e (sgljun aliay
040 100 (sgicull jlnodll Jgloun bouugio gluug i Juplg jmoagi pu bbia jlbholll Jgba adbioll (il

dpualall abalhe .5.2.7

lgilhous 2ac 2lug Gly=ll bowg wigia Jgguu (o /dsilguall dbbalog ;I.b,ﬂﬁ.ﬁg}stlgfé.;‘hw:Lﬁllﬁhﬁhc @i
Julig canilly (nidell Cilsslie go agaall nd g 2014 ple alagi Ciwa dosi ogale 1.5 nllga
Gibiaad aalgl lgidd Jarelillg Lilpall (sygi agagl ana dreda Jialiog ddbiell giodig la (539 buwlgg
ogal [3ua0 16 Lius lgilsuug ddbiall duslyey jagi . jlbwodl Jobun dlé go walallg jlall lgilio i

adbiol] acloiallg anloiadl Glbuoliuall

il ébélao .5.2.8

|jioglss 17,685 lgialuwo gliig 1l pdl doilio salay dluso o LJ‘LCI_}.:JJJ' Jloasdl v lba abolhwo gai
Jeay Lo salaa jgil aiidl 20lgll aalpiei il g abalboll Go jub cja pe (llia jgi Gady leupo
Jlaoll auuaig abalaedl Jlouhs (upoa Jha dluduw peig dauwbudl éclinll /jgaill acl)j dnlig acljll
e i pllia jgi (nde s o DAL (pillduclindl (apon 8 oy pdl Lody wgiall na digljandl Joguull
Cua gnadged wah (sglpn Alloy (nllia giedd .digae; dbsbell donle §pds Jlous 05 50 (pllga 2oy
Jal | sgisdl jlbolll Joba Jase alailg digho d3)a 40 cawnll (na dadipell &)lall Zilaja jglaid
nilaguinall) %44 nllga dpouddl &gl 2luig gl d_ﬂgig sboadl (na lgodbeo Jinaug 1odo 248 (o

(2023 bl




cdliyd dbalan .5.2.9

GjlHldpay Gpug 2o cipd cagia 05 100 (pllga 2y (ple pdig Glyell buug (né cdlijh digao gdi
dbalell 2018 ole (o ljlicl douui 1,218,732 4 lgilsw 25c jadug cdlijh dbslio donle &lios  pmg
jrody .l (o aupell dugiall adbiedl (na lgie jgiall Hdoug Gh=ll (no Gilbalrell el O0
o0 sl ejall 53 lodas liall ygi Job (nle agpoll duchill dldIl etliys 5o (ndpidl <jal
alioy aisoll giold .wadillg Jubg il cGilbale go lwagoa (nd clliph cpinud aiglpndl Jggaull
wawnll Jna na sl gl digio a3ja 40 (pll Gladll po pis (na &jlall cailaya Joi dua wal sglan
eliaudl J.e_..hl O o) Jha jhpug wodo 89 (pllga (pll Juoy 132 2gaa0 jlbodll Jgba ol Los

(2022 ,‘:pl.o_llg 0gal4)

Oluwo abalao .5.2.10

aac glug olul @o loagan (na g glell o (papidll Gugiall cjall (né Oluo absbo gai
3ol iluugo digao e dlaa pgi (Gaaiug buulgg jlo (539 juoull Ldanug donud (gulo (pllga Lgilhuwm
Cunlai lisewill e wapoll dloa Cuuag illa gog adbiall (nili rasi Cuild (il jlgaill aliall
gj¢ 2o liija Jlgadll yoc dalc] Cuoi 249 clpra (] daaaell (palll pbbsoe Slgaig s JSuiu jlgadl
Liiullg &ugio 833 40 cawnll (nd &)1l 433 jolaii Cua s na3ged (59l dlied Lo giledi 2003 ple
3l nd oy JSoiu j44iig sigiaw oo 184.5 glu jlbwl Jobu Jao aabioll (néliig 8agp 4l

(2016, uljellg puusall) bl

uidodl abbalae .5.2.11

Cpiiig o 682.5 4 Lgildun aac jadug Glyell (o dupell dugiall dahiell (o nidell abslo gai
)8 (539 apmalallg wanill Jio siadl asliell Glbshellg d&ageull dujell d5looll go Lnagaa o)L
el naldl (o dpan daluo 2o &iglian Jogw o lgobieo (na (nided] pulad Hgsdi apoullg
aallo 8pay (g Il apay (o wpall agloswll aonle gaig .Jlowudl (] Giljall jgi Jgb (nle aigpoll
ilaja joladi Cua aalallg 8ybll caguhll (idedl (ns aliadl juedy ababall o Gupall cjall (né gai
S elindull ygail Jula dale Giay s3llg saulel] agao jlaolll Jobung cawnll né digio daja 40 &)1l

olo 105.7 (sgivull jlbwolll Jgba buugio gl

caaill abélae .5.2.12

&g A1ngeudl aupell a8loodl doilio (nang Glp=ll (o dupell dugiall dabioll no canill abbalo gai
Jibig ciliysg jLidll lgl ajglaell asalyell Gilhaluell Jouiig dou ggule 1.2 Juupaill lgildw 2ac
00 byt 2oy laiy dighan Joga o gunbul Juby dbsball Guylai ogsiig rilellg dpwalallg



Blio caill 2gu abaluall & il 3gaall go lehlaio ikl i Jgb ke dsgpadl dsclyfl alydll
glug elidll jgubl JUa baa Giaai nillg saluls jloolg walag jla cawny juedy Ladgaed Lok Gglan
bia Lyyai 99 plo ababell né (sgiwdl jlbodl Jgba buugio

oeall atln @balao 5.2.13

Jngollg jlilllg (nlbag clghé go agaall na vlyiid dagall cilbaliall G0 Gusll aln abalie pisi
8)lpx Lilaga go walag jha Guall g pa bl douwd 1,637,232 4 2019 ole (na Gloudl 2ac ja4y
Joba buugio gly o velididl Jns Jila d3gaao jlbolllg wawnll (né dygio aaja 42 johii ol phay

ro.Lo 184 L‘_'f,‘g_Lu.IJlJLI’_'LD_iJI

buulg bl 5.2.14

1.45 pllga dadbioll Gl 2ac gl olpl go agaall (pa clyiliig Glyell b (o buulg dhdlo gai
Ol G Lo 2y Jlg_a:.i awi .adhioll o spdll Gaedl (o dpgnllg nadlg Lighll pieig Jdouwi Hgulo
ol iy lgis 29 adbiall né dogall bl pligall o aolall jgag dlballg Eg.ill b
aguid aball bl (sgljandl Aliallg buugiall Al jaudl Alio Hu gdug llaiil abalhell Alio LLJ.IJLI
176 asui il Lighll Giyso na abbalaell japo gay . 0lo 238 glu (sgiuw bl Jgbu buugio ddbioll
ol s3g Gluog i Jlousdl (na alasig (pllia go agaall (na bbuulg dbolo Cljibinig .alags Ligia 04

iyl na duilgaallg Julig aagiall

Juuyl abélas .5.2.15

aac gy .Glanags ouldl domleg Guuud) saloial jpe g (Glauags ouls] (e aedlgll Juyl abalo
Jbgi . dnjg a)b cliiig alag jb cawn go waly e (5)lé Aloy gladig dauud (guko 2.9 nllga Lgiluw
Glill upall Jloidl (o Lnaayg alo 380 gluy (sgiuu busgios auplg ujlo liy né lgolaso jlnodll
qﬁi@lw AT o it il ulig oy ekl ghoit ol Vol gpdj il il o sl
Jauyl aloial aoyaall jgmell gl Lgayli agey nillg /ghumigall vallell Calyill gélgo aal (Jul a2ls Jio
a2i «ole Jiuiug logod (na <lillg dabuudlg dcljfllg jlellg baill Jio Gilclin oanbud Cua iggido

ué (naldi Ciljig pmajoe alnisl giaiig oliways Jala auubul adbio Ju)l abbale

asiloululdl abalao .5.2.16

a2y ddbioll b duao pdl (il g «glpedl o Gliawags ouldl (o (né il cjall o dsilogludl gai
0j1389 130jl Jowstlow Jio Julillg Jlall &iynells buaig .dosui gguko 1.6 (allga lgildw aac glig . Juy)l
glodi lgill ailda dgag dsilosludl (o Jeai dxeudll Giljpell oda .daglulbg (olililg «lgsdg
600 sgivdl jlbodll Job buugio gl by ajls <lidiig calag jb cawn go caly awds aliod duilosdul]




092 o (nll padiig carnll (na (Culgijga daya 1'13)649.{06;11345@161|)JJ|6;J3M'QIQ5049 oo
aisoll glyll agauw Hﬁi aal awiloadull cape Jloods 04 60 (nllga a2y (ple gy (s3dl 1l8ga 2uw pisug
Jgill §aai pulhiig duilogygall aslbll aliidl enill Ll jgi nle

clgéy4 abalao .5.2.17

llga Lgilsw 33c glug aubll Al dalue Go bis %2.2 abeig Gliell Jlosi s clgbys abalo
aalloll lgualjl abshall jroiig lgiys divao lgianleg /gblio gyl (all pundiig douni ogako 1.3
acljill nle pgaonins ouall lgilbw dlllg (alaoll alnisil) &g piei nillg el

8 Olgpw 1gig nagiall (na Gapea Jlag sl (na alaag (plasdl Cilill (spgi 9548 disao 2249
Jb can go waly s [l Blio dahiall aguisi 04 250 (allga alasy danlell (e asui . usell wigiall
Ligiuu alo 300 (nllga gli (nillg élaiso jlaol Jgbus go Jaizo cliddig walag

clgaa dbélo .5.2.18

Olhow 2ac jady gl (sylal japab clgaa due gaig sglhell Gllwaps ouddl (na clgas dhaloe gai
aealgll ababwall  pag Lijguug LAY go agandl (pa il .deuud 1,292,535 (pllgay clgma dabale
bysig duagillg Julillg lyaniall 5o lgakhen b dalniall Gunlad ogsit Shall Jleus (sl b
cbba glaijl agly . Juoow Jgus gy abalell o Jupell cuilall nag ulﬁ; wild Go Jlall Jowtlw Loy
Joudl adboas g6 Ijio 1212 (pll 334 (o clgaa

pids gyl 31l elidg Lalag 5 i o lgy ol gliall dlial Jiloo 3lios lgas &ladlao giodi
Ligiu 0do 700 (pllga abuugio glug :l.';'_ih.ll}.e_&i._‘rd.cézl.':.JLboﬂl Jobm

Sentinel énio o iyl clbellg alydl plaaiwl dagio .5.3

LULC il Julaig calinislg LULC ghbliod dbyja omy (nd gqpinall gl duipll calaadll Jiodi
ualjall dalaiol 818 piic 23l (o blbade pghbly lied duljall dabio

1&g ) Jalpo éac dulpadl ada dragio Houddd
wlibud] aduuedl dalleodl .

B ygoll aijad .

nbuinill bbio .

sonll casin

sl o Gasill Glil Glise ayaad .

a83Jl pudi

g LULC bilja oowy .

aucpa Jlgha dac go il cans .

o N O~ W N



Jond aeyydl LULC Caluii (o wibpo gang (2 J4uidll) jliol 10 &85y 2-Sentinel jga (o éa0iuuo dlayjall
bl 6 (unbwll Grosll aleill 23g0i oaiiuwg 2022 plel dduied dlbal cLisl Jal oo plall jlao nle
Owidlg gl el poall Cai deuiidllg poadlg guadllg « pipedl §)jdll :2-Sentinel abow Gulseil Cilily oo
e aageull Jusdii ody audlgill byl cbividl &poall ilbgall ke clpoall Caai debdll Cilélbi o

2022 plal auflgi duliied abyja né Gl jaell guoai piig olell jlao ple jgoll Gaasio dujlgi

ualydll dGlaging Glagyei 5.3

oaall/cilall/syallg Jjliadl sdliol &bl iliadl obuidl gin go (ill Jabgll :Urban & pall
egud sl ol logac "(spall" allbhno by eyl Giballg gibllg gjlgdllg Clawlg aadsll
dale(@pbollg auiudll) aupaall ghliall juoii arasll ghlioll Go Uay dupsall ghliall gl Gaolly Glaio

badzoll Jaill aohilg dwinodl Caliull oo dcqiio dcgoaoy

Ghliall Liluwial pludl (olall jlao (ple 2ila J4oiu clodl 2algih Cun :Water body silall cilabiuall
sl e (sgiai i gl djilidall SELATN o Judall (sguu (ple (sgiad 4 «JIgjll deupun gl d6paiall alialls
ilpadlg elpdlg jlgidll :alinl ¢ &uive Ciljre gl &ypiun Clegii

gl aaboy )l ol 883 gl Ugaa gl 4gi ol dpas 9l b Jio ialall s 05147 (sl ll pilell alosall iy
=ynil sl olbddl  na lowuly 1ga auiladl Cilabouadl eli LAl ecbibnl gl b pilo oowa Lgl
Jgidll piei s pdudl pladtiu il cliasg Jéuilgunllg &uliill glgilll (o degiio dcgano peal dijgpn (nag
axilodl Calabruaall caini Waal Heug T (il olho o aluell Jaii daanio axlo Cilbhwe Jglaallg
Lgus dagloll Ciligiuue (ke [Alaicl séallo alio gl &uae alwo Lgil (nle

elgu /lgeuisi gl alioll aposi juoso (niu ol giedi nill (ualydl nll b :Wetland dydayll ralydll
182 gl louwga lo] alall dlagall (nalydll (o Cibbuwe (a dadl ol . rouwgo gl dla Jbui
1091 . Jall (nke diuall o cjal aliolls depine &yyig uiladl ULiLiL capei rclodd dino ilili 29294 jrodig
dpalgoll jgubll clla (né Loy «auilguallg auiluill glgidll (yo d2uulg dcgoanl logo Lhgo aunyll il dll
aliall &xani Jio dubull caillagll (o dcgidio dcgoao 03 lgil Lo .waalgilly Ciliilopllg Closwdllg

Ol (jAdg walilbuall falio (o aallg

oo adlle dnd (nle (sgiad uill Slilell golio (pll aauisdl Sblell jusd :Dense forests aauisll calilall
00 22 Lo wauisll k___gJ:_x..u.i.l.Jl lgilb2y Jiblell e juodd .4auig dduouw albbo §lau lao WJlilllg i dll
@ el 983 Lo e piluill el goi paladil (ll (5381 Lo dlall u)l all uouiall cged Jelsi
lgiu dpon dagiao asbuwo 2929 go /ayldiog dligh aauisll iblell

alio ol né lago g2 cualig yilgiallg &bl glgilll o d2uulg cgaral bl libgo 1ag7 nga
sul gainoll dayac ailgs Loyl dayisll Sblall yagi orumslll aliily Heudll GuAl Gub oe Al
ayguajill gapallg audiall pe anjall Gladiedlg wibiadl Jio




U.oélgji s Jilppauiudlg aagiaoll Slilell :Open Forests and Shrubland il jaudillg dagiaall dalylell
jrodig aadsll bl o aalis Jal (spauidl dlball lgus g8 (ill Ghliall (ng 2algii (il Cilibll
awa )l Glpal guwosidl aguiil oo aujed douuy Lo /jluidl Hu Blail ji8l Gbluog jluidd Jal aalisy
Legid A niliill clbgll peag aylell

i 8agagall il (o dolall no pnalg gulg Gl (nle daclio jluil (ple dale agianll Ciblall sgiad
ilpaddl sl ple gaill asadio Cilibill o laég Cilpasdil Gougi o (ho aadall Gl
byl s (na Loy auiliadll gbliell (o dcgide dcgoae (na LliLill oo glgidll asa 2agi 4l Gley
depl Sblbal lgie Jand il gi oaugoll aliell Gila ghliall s aagi Lo Blleg wililellg dudisll
Oliwags ouldl e adlosidl Bilbabiell na Jhll ga Lo Kl ney ol Gl Jio

LB"I lo4 sauilguallg bl Elg_l.i.” U0 acgilo acgoanl dogo Jilge Jilpauillg aagiaedl Liblell pagi
lhgenll an)c LD.I' ngo w3 gog .arayillg andiledl ey Jio anpuinl abouiidl (o acgonal O3]
Jlgell ladag salioll pei Jio aull

202 (na Juadll sl elda na lou Juaill slaiils acqyjoll ol ll podn Palm Tree Juaill sl
Aigpall g\.c'ﬂ_jj“ UYe _}._L_'i_Q_'ig.-Jf.n_c_i.”

clin 5y odbii guill acgjoll palidl oo g9i b agpall pualydll Irrigated land digpodl palydll
sl plaaiwl oy abill d23a0dl dxiloll cilabiadll gl axephll jlbolll gadi o gaill puugo Jila
il aolail gl bl syl Jio saloll Jungil dalite gpb plaiiul Ghoug aalide alyj ilin g
ale alij ha Jles jga lgl olag aligh ajia 2ie agpall dcljjll dujlao ai 24l .sisoll syg2all syl g
B3ganall jlbodll cila ghlioll nd Junball

Liglig sasagall alsall aljiulg /duyill alod Jio dulow dyiy waslge Loyl sl 098y ol ihoy willa gog
acljill sa0ll digh dolaiuml Glors] dolasuall dyladl Cilidig Cibuwjloo olaiiuwl 5)gpall (og .abwall
gocai (il &kl abaillg dugpoll

oo s (na) jlbodll Jgba (ple aaiei (il acljill gualjlll (] i :Rainfed  (a1pbb.olagagall
Jibdgdullg wiguall Junlho dnlig JJ.,ﬁb»oJlazluJ Olboll Jgba laldll

Junbuall aalil 2325 (uill douubll Jolgell (o jlowdl Jobm dwesg Cubgi sy dxogall dcljil na
acljjll (né doadiodl i (pc dxouadl dclyjll nd doaiianedl &)lal Cilujloe alisi o Wlg .lgingag
o4y illa gog duyill aughag jlbwo dll Jglbagl (newdall alaill go casill Guejljodl (ke wiay Cua dug ol
illy pudlolls dbuiell spadll phaliallg calaall Sulla (pll (5380 Lo sauldig Aliedl psis Loyl il ol
ilagll podllg Junball calé ple 1i§i ol G4

dclj i) aallodl aydll :(years 5) Arable land (aasLudl Gilgisw 5 Jala dcgyjo) dclyjld dallndl paldl
awnlall guoall cilgindl Jula Jadll e 6aalg a0 Junbodl aclyjl lgolaaiulg lgiyn o5 )l sl (o
ol 4oy auclll dbubiidll pea (nle lgijasg oyl pladiudl Cuaall il jlicdl g caneill I kg




ayill ggi Jio Jolge (nle Ilaicl Junlrodl aliiy docllollg d3gadl Cua (o dcly il aallndl (sl il caliad
e dauslido Glblbs clling 18)ali acl)jll dallall palydl (985 (Gblioll sy nég . aliollg yuylnillg
&l 3ol acl)jll anLaJlgmaIJjJJ aolaiuodl 8)lall a=i .axaubll ajlgall aljaiul gT}x‘:oJﬂJin lgolaaiul

(ollell chil groa (o aanll Cileaiaollg Guelioll Giue Jiwg pdlsell Godll Guanil aromll

aallnll ,____j'\_é|Jﬂ| :(years 10) Arable land ( adsluwll cilgiw 10 Jula dcgjjo) dclyjll dallnldl guilh.i"

pisell Gilginll JUa Jadll ple 83alg dp0 Junlroll dclyjl lgoladiolg Lgim o (ualjl (e acljjl
aualoll

AL o Julall go dailaio wibicl élbheo dagisoe Ghlio :Grassland (Euuisell (ualyill) pclpoll
aliol (lblio Jan Cuwl sI) anlg (spiu blbao lgy aagy U il &l Cbiscilliaogaso gi dlighll
A gl jlaiall o Julall gy pill caillg sogazall gl yilitall (spaiull clball cala Jgaallg dreulall agyall
wabiiedll lgle Gougi aabio (gl ausdisell (ualydl pudsi . ncljollg sagpall/@ilaallg ludil sl gy 2ags
dogao gl dlighll jluidll gl ilibidl ¢yo Julall go

3g1g pac go b dudiall (ualidl ogai 26 .wlicdll glgil (o dcgito degano Jouisi ol (e
B2y jaedig augop gl auclij paliedl Igijlal phoy gl doubaill gl syl Jaaill (nle aanlg Cilods
lo &ale aliil Jalg Lalaa yi81 311 Gaedl Gl o nd wonlel analiilg &gyl o 3yjoy dpuiiall ol
ol 0Seug duinll Cililph Al o lajeg (neylly Gilall go andiall (ralidll (pa (uiliill elball caybiy
ausdiall (ualydl piull olsill ggiig dan (nle Blaall na CiblbAdl oda acbud

Cilibddlg eladl (o pdla buda lgs (nill nalydll : Herbaceous and Mangrove wagjailell g duudiell
Silibill (ougi anaell gl aaglall alda gl dallall aliadl (na Gl 3ag7 ol ey ausball gl audell
wliiedllg (sapdlg Gidlinll Jio ausdia pe Cilili o G958 (illg ausdiall (ualjdll ke audell

(o Gegiio Gegoaw oeai ol doug dalloll abwllg aaell alwall iliu (o (ualyillada (ple jgiell (4o
auflall joubllg ciliiloullg losudll lla (na Loy sl aliall

go s (pill dudidll Sl oo Lopacg agpailoll bubl agags cagpailall (naal)] juodi scsp3l ali pog
}agi dogo arku aabil Lagyeiall jludlg ausiell gualydl aei aagledl alds gi dalledl alwdl Lagyhs
Gyl aball Jilgog alkodl dxdidg «gapadl (ajad cla (na Loy« isdl ol Gloaa (o dcgoao
labludl dgodill Jio vy il abouiuidll ooy uagill axiudl odsill ada japeii ol Lagl (boy w3 gog
auill obaill aagl saoll gl dolaiudll Globl g ajladllg baall agga ai .yl sunllg kaiglillg
Linyagi (il allgallg

dogaeo gi aylell ailide Glild Gla jgamll (o duyle anyl Gblio :Rock surface &yanll Gblbuuall
aupill gl dagsisall jgamll :aliol « Cilibill (o 132 allallgl &la (Al o deuulg Cilaluwo tolell Jlgh
Blaiadl nle ajaallg ayidl (pll Lajlaial s auibiddl abadl &l eb...u.i]l o Al dale .dyppumll
lgulc gadig eb_._uﬂl Qi jo=iuld ui adladallg Culivdudl Jio wSbLAl ghead (hou willa 209 .alwolly




augaillg JAI Jio saaglgually ! Gillesll (o acgiio dcgoanl dogo dyanll abuudl piei
oo dll (o 8l il luwodl o ] &)Ll jaai ansaied] &l Gl Jilge &ibios g3 ol Gheus
1oy &yino gl &upia Ghalio lgil (ke dale lgaind ady (§ubdlg iljlowd] caslgo Jaba Jio aaiell p

ol abuudl go

ol aagudisall auill cals aldll sgind U carinill Irm (na :Sparse Vegetation yiliiall (piliill elasll
il (o Cadg (sl nilill clbdl oo %10 Go 181 nle jganll gl Jloyll

o aadlallg arosugall agiledl GiliLidl J5uiui : Marshland vegetation Jilediiuallg Jlgadll Cilil
aiall ada Go lija bheubh dendioll Ghliall

lo ale lgas Iaa aluls il o987 il axkogll &yl ala sl dll s :Desert land dsglanll alydll
Lupai Ciljiogllo deiy Jobua gl jlbol Jgbu oac go yuld Alios paljill o giodi

)P pang diglpnll gu:':l_;.i]l oo apnll dlighall (pll i :Rocky desert ayjanldl cljanll
Sl nibidl clbsll 3gag o< go ].dl:’.g B el g3 clpunll adais (na el JAoiy daguiubo

oiy A ill @lgpiadl axclll naldl :(8)gagell gl d4gyiall dxclyjll nalyll) dcgyjall psll (ualydll
olaatudl anly ,all dxel lgoladiuwl jhoug «caja (nall wllall e ung Llgicljjg Lglilgiul
ol aj92g0ll axclijll (ralydlly Lyl dagyeally degijall pe (palidl jisi (nelslly (ncliilly (il
0 degiio dcganol duii 1 Ciaay ol (p4oug aclyll oadsud aei ol nill el il sl dl gl adg el
28 wialllall gasy (na il jgmaill gl paljill adle (na Gilpsill gl anlniadl Jolgell Jio sl dl
o4y nillg i ualydll cbalg Juali dalel gaylie gl pauiill daled auwlio djgagall auchll (naldl Ggsi

ualjill plaiwad! oladiaudl jujeig adull BT caradi (ua acbwi ol




ilibudl goa 5.4

08 . Julaill (o o eljaly Jujiill lilao @alio sy e jleiiwdl e soiei dalide &lilw Klily cllia
1o wulibdl aaa Julail jasell dagiae Cilgal oladdwl

auclinll jlosdl o duclinl jlosdl jgn Julai oi .gginall I13g] GISq QGISg Google Earth Engine
(2 Jaill) ggpinall 1am na Bg A-2 Sentinel

augilill jalowodl oo duglinoll Cililull goa i &ssljeallg aliodl Cilibull (o degifo dcgone ALl
ailglllg

Sentinel -2-Jixiiw .5.4.2

jaull Jio gblio clla n Loy iy dll s o %90 (0 4181 Jolid a2+ Jigiia pughsiygh pgds
Gblio groa dudlpoy jlpeil pgai nill dxclinll jloaill o Boj dagoll a3 o33k buugiall syl
aupoy alal 2-Sentinel jugai i . obl duwed J4 gupu Jasay il ogaig jollell (né aylall Gl
/NIRg paal al 1 §)ji) jliol 10 glui &ildo &3 Cils Lilalad deyjl | doswdo Las 8Lk 13 oA
g SWIR1g sclpoall Cuni el (o wipall daun 13 .2 ,Red edgel) ljio 20 amu (ke Cilalhi diug

asildoll aaall (@bl glisg clodl jlug rs9all <ligll) 1o 60 glai)l (ke Cilélbi &idlig (SWIR2
(Blue (2), Green (3), Red (4), and NIR (8)), six bands at 20 m (Red edge1 (5), 2 (6), and 3 (7),
Narrow Near Infrared ( 8A), SWIR1 (11), and SWIR2 (12)), and three bands at 60 m (Aerosols
(1), Water vapour (9), and Cloud mask (10)).

e gali Juiu bl go 12022 Cilily dcgoaao (o oawge J3) djgn 12 ggpiall 3m (né o330l
89 4g 3g 2 culslaill




SRTM g jiuui .5.4.3

Qb jujeil as e lediwd] Gl sl jalooe & go (DEM) vadll glaijill adgai cilily 03 o
doud J4 Jiod Lua abaill alibull (e pils Giliby jaoo ga DEMisi (2 J4uiul) casinil) adlgill
b (o ol abond dpwbwl doun pies sallg padl abuw sgibwe §ga Jilaall glaijdll Jouss
oo Jolll DEM aigai @lainil oi .as G jlewdiiwd] Gijamo (o DEM dilily pladiwl pi ggpiall
ASTER &lal gioii .(ASTER) claall o Joanoll padiall gulseillg &ylall Gilileil gledbl gulio
Lol Job (nle gupiianl algjl agi lgidos (nllillig Lgiguuli JUa oo jgunll blaill (ale ajaall

—— e
Sentinel & Landsat Data Platform
¥ Google Earth Engine
Cloud Masking
(Sentinel-2 and Landsat 8)
Cloud Free Image Collection + @rence Dataset
SpectraF Indices —
Seasonal Med:an Composite Training Sample; @0" Samples
(4 Seasons) -+

High-Resolution
Satellite Image

Visual Interpretat?gﬁ
for sampling

(¥ 4 Random -5 G
snm DEM P« .. Forest r. ¢
(Elevation, Slope& Aspect) , | = tE===qes=-=
Land U d I.and C M
Dataset composite and W " se o o Accuracy Assessmentand
Percentiles + Auxiliary Bands ) Comparison

(LULC) i dll elbllg (palydll pladiuwl bilja gy dduboll dagioll blbie :2 Jauddl

duilaaadl Slildlg a2y e jlowiudl] 5.5

Odog Jua amy G ledibwdll (né Loaub 1jga saigall aloydll Ciliby Jio sascliondl jloddll ilily caeli
clbeallg ualy il pladiswl Klowdil ddlio lgleay loo ijanoll dagido ilbio (o dlgguu gl Jgngl!
2029 32y (¢ Jleuduiswll Jua o Slibudl (e lloa gguinall 1 1o guulg Glbd (e (LULC)
w4l e Jgoall gy ,2-Sentinel axclinll jlosdll jgmo plaiiwl o7 LULC pusdil auilawedl Cililull
9losall auall aisa g ;o dojall jgall ple Jgoall @i Liblus 683 jieil jgall b Ghoo 23¢
20229 2018 polel agiaocll Jongld yugsuipgs japog (USGS) éibypodll
<https://earthexplorer.usgs.gov/> g<https://scihub.copernicus.eu/dhus/#/home>.




:aalidl .6

Gl néd na il clhall gijgig ralydll Ciloladiwl .6.1
Land use and land cover distribution in Iraq

aaliso glgil gajgi Jga doud ilogleo Gliall (né (LULC) (il clinslly (ualyill oladiwl Gilia yagi
o LULC cilial aloLis aoils LULC abujd 024 .glsall (né (ualydll Cilolaiiwlg awiudl absill o
aulloal @aLusall o &igiall cuwillg (2,08) daspall Cilyiogliblls lgl dllaall aaluall il (all (glyall

. (2Jgaallg 1 Jgaall 4 Jsuiall .3 Jaoill) %95.9 aaa

Sblell aagsll Gl adadl aldl ailoll Gl dgpaall ghliell Giliall eda Jodig
dcljill anlladl (ualydl (@spbelayossdl (ualdl dsggodl (raldl (Juaidl jlauil wlpaidlg aagiaoll
)il agpsiloll jbuiilg duisell (gl ilediimell lili jiliadl nilull elasll dsdsell Al dl
(88910008 g2gall/acqjall jut dxcliill ualyllg ispandl aboull dyanll dlanll diglanl

achill Sl na Loy sglell no aliall wilga walizo (ple dago JUT ol e3a LULC Gilis gujgig oaa ol
asonill gl ljol Glyell (né LULC Cilia oga s .spsall bubaillg dloll ajlgellg (ragloul ggiillg
adull né &ymubll ajlgol] alleall &)lallg dolaimwoell dxoiil

Sliag (Al Glolaaiwl §liell LULC abuja jagi .205437,952,8 (nllga §lyell asll aalunall glui
ol aabuodl o lg! dlulaall ghlioall (nll daladl sl dissll

00 %24.09 (sl 12,05 105,493.1 &aluwo b Cua duglanll sl g §lell né LULC aia péi
8)9agollfacgioll pe awchil alhdl (na &bl spdll (uajdll cbsll Giliall adload] dabuedl
(Cilgiow 10) acljill aallmdl (nalydllg (2,04 77.969 ,%17.8) &ydnll cljanll (204 97.277 1%22.21)
04 25,299 ,%5.78) &sgyoll nal)dllg (2,05 28.941 1%6.61) dusirell nalidll /(2,04 33.191 ,%7.58)
3217 .%0.73) aauisll ciblell /(2,04 1152 ,%0.26) axbyll aliill s §lyell né LULC ilis jenl (2
(2,04 1666 ,%0.38) Juaill jlailg (2,04

(LULC) iyl clbllg (palydll pladiswl (ilia Gubsig w néljell aloiadl s &1jgao ailswo aclyjll Jiad
Gbliollg &ygpadl palydll gliall na 8jjldl arclill LULC Culia Jouini .ach il (sgnéll drom I a1l na
oyl pied il eas G Gog .Juaill jbuiil g)liog (neliodlg cliill aalloll ualyillg dwogall
63340 alall ada . Glll na ualydl daluwe (plloal o %5.78 (pbai Cua (digua ducl)j alas digpall
Jdllg peiilg poall Jio baloial adlell dogall Cila Junbaoll dcljl

dlhag dlpall ljgi piey Cua saragally bl abedl 3jlge (nle aygpall ualidll olbeo soisig
aolaiuall pé sl Giluyloo pla willa gog . glell o sl galiedl andhudl aluall Guiyl Gyaoall
aaliall (le Jadll dgh shalio Jhuisy lao il dxcgiy g asagall aliall ajlgo wajiiuwi ol G4o
.l janig




i Louul 1ga sghell ual)l aabuo (plleal oo %10.68 Jouisd (nillg cljill &llnll (ualydll ciali
omoall Cilgidl J1a Lgiclyj Candg jloodll oo (nle aaisi lgid acljll aalln gualydl eda clazll alil
Sleodaod) (uwbwdl Jaall jagig clgan 3a (nle dugpollg droyadl dcljjll 0330 (parg .awslall piell g
Gl Slbabe chil groa (o dsayll

gyl dabuio plloal (3o %0.38 Jiad Cua wgliell cigiag buug (o gulg Glbi (ale Juiill delyj i
Job (ke Guubal Jbuin 2agig arayll cileoiaall Jaall s ano s Juill jludbl jiei adyll
alaag dilgall g

pa pilaall Goillg dolaiuwoall aclyill glossl sjgpa pol adm dgeljil LULC cilial alleall aylagl o
anill (ple Blasllg dolaiwall sHl cibwjlos Jio ciliailpiwl ($3§i ol gdooll gog .glsell
Julii go Jughll sanll (ple dschiill ualpdll asalii] jujei (] sgualydll pladicul babai Giwaig
&yLadl axdudl LTI

auinll dobridlly Guuylaill Glhell (na (LULC) (papdll clhallg (pal il pladiuwl Glis (udei jloily
Siliall oaa puisi alalall jlunll (ll(Epbllg dxiuill) aiypsall Galioll Jouisi nillg a1l na cgiioll
ol s gog @lell na jlpall gin Slblocg dolaiwdly aalniall Gbayiliiwdl Jubih (wd dogo
sgm3i il (5383 ol ooy lall (neyllg alsoll byaall clilgiwll Jio dolsiwmall pé (aldl dilwjloo
bas (pllillg pibglly (baall Gl (e anliill ladilg «pagloul ggiill ladilg il
Al olaiwoll oladiutl Cilujlow jujeil Jled Jsuin (ualdl olaiiul o Ciliall ada &jlal sygpall
asiull plaill ada (ke eiai il ileeinedl e Ju jajig dusiulsll ajlgoll ailoag (glpll na
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2022 plal Ghall dlgal ()il cliazllg (aalyil cilolaaiul pildoll gjgill :3 Jadl

Glyall Cilbaliod &aLuwall :glell na gualydl laaiul g uadll slball :1 Jgaall

Urbran Viater Body Wetlnd Tree Coves Shrubland #alm Trea Irigatedland Rainfed Arableland (5 years)

Anbar a7za 7 10 13 67 B0 DED 725 7973
Babylon 265.5 673 05 0.2 o0 0.1 5007
Baghdad 1386 2.5 16 [¥] 13 0.9 4453
Basrah 4352 B0 1 &1 08 ErAl 359.1 315 28598
Oiyali 268.0 a0 0.E 1.1 0.4 X 765 63,0
Duhuk 1HLE 1098 [ 0o E76.4 2647 5212
Erhil 3521 388 Ll o4 B5ET 252.0 3433
Kerbels 2863 6 [E] o0 # 402 30 g4
Kirkiih 33.65 26.47 (5L 7.55 0.0 132,00 S05.57
Maysan A 230.0 2 0.0 0.0 7.6 1 0
Muthana 11.77 487 [ah] D 2443 48739 441 6640
Nainawa 4033 2043 0.5 104 446 00 5 3213
Najaf 1344 0. 0] o0 872 S21.8 0.6 1204
Quatlistya 03 F 4.4 0.2 0.0 134.2 7 28 3
Salah_alddin 2504 913, 16,7 05 21 2.3 170.2 G643
Stilaimaniayh 3 2542 1.1 1.7 (] a5 hE G404
Trigar 207 03.4 _Fa5.9] 25 00 24.1 2037 48
Wasit 2593 2075 2 639 0.1 05 1385 338

Arableland (10 yewr Grasshnd Sparce Vegatation | Marshland Vegntaton| Herbaceous and Mangrove Dasert Land Rocky Dasart Rock Sairface UnrultvatediAbandoned farmland §
Anbiar 5133 5036 ] AN0.2 Loti] 45T TETa62 148.5 L.
Babylon 6673 255 225 00 615 11 142.3 5215
Baghelad 10.0 0.0 210 15 2249 56,1
Basrah 1156 (] 1383.2 [ 516.7 .2
Diyala 0.0 0.0 454,1 o 11685 28
Batuik oo 0.0 73 o0 23045 5.8
Erbil 0.0 0 157 ] 2122 2880
Kerbela 4772 0 13037 1217 B4.1 9375
Kirkuk .00 0,00 197,06 0.00 15648 2041 50
Maysan 0.6 5791 287 0o 5767 5629
Muthasa HET1EE 4.00 2902699 496,03 679 QdET.
Mainawa 00 00 202 0.0 1528 3
Mayaf 3165 {0 232136 20003 3 24
Gadistys 0.5 0.0 2136 11 219.7 24665
salah_alddin 0.0 ] 0.0 Eril) 2129 108335
Sufairnaniayt 0.0 .0 1612 00 260.2 15850
Thigiar 00 B0 73 0o 5755 | =m0z
Wasir o 00 97.9 [T 472 1 o134
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2022 plal gli=ll pna ‘np.dj.ﬂl clbellg t'_J'n.rizlj.ill dilolaaiaul gijoi :4 Jauudl.

Ghall (na (il clbsllg (ualy il plaaiwl dlaying ;2 Jgaall (LULC) digiall druillg 204 dalunll.

("/:;:‘;j!-'ul\ t:;;‘ "('\2:)‘“ @) sladd) g el Y aladdi) clial
1.29 565 ,927.94 5,659.28 (Boklls &.5.':95'1) & pasll hlidll
1.25 549,575.51 5,495.76 ALl Oladauuall
0.26 115,150.55 1,151.51 Gl ) sl Y1
0.73 321,721.47 3,217.21 4@l bl
1.72 755,047.50 7,550.48 Ol paadll g da giaall CULal)
0.38 166,560.07 1,665.60 Jaaall lail
5.78 2529,889.64 25,298.90 A5 pall ol N
0.55 242,222.56 2,422.23 (A2 rhallyiwill ozl J:}n
3.10 1358,201.75 13,582.02 (2 s o) dne) 30zl HY)
7.58 3319,117.68 33,191.18 (S g v ) Aael )l L_;;al_ﬁl
6.61 2894,110.24 28 ,941.10 (éi__r_;.iu_h ‘_5@1_)5’1)&_;,_3_&“ ‘_5:.1).11
3.75 1644,466.95 16 ,444.67 Al ALl clazll
0.28 124,725.40 1,247.25 Cilaitiall g 5l Yl il
142 620,036.60 6,200.37 Cagpailall ladi g Audall
24.09 10549,306.34 105 ,493.06 4l yaall ol Y1
17.80 7796,901.92 77 ,969.02 i aall ol el
1.18 514,610.15 5,146.10 A aall aladadll
22.21 9727,706.13 97 ,277.06 (5 sl due) )3l ) V) e g 5all e el )Y

100% 43,795,278.42 43 ,952.78 A<l dalouall




2l aBalao .6.2

ol lgio a1a J4 dabuog iyl clbell Gilial Wunai Iuai alasy dbalo (na dwlyall Al Jouki
lpioglidll oyl clbell aaluwe yajpe go /3 Jgaallg 6 Jiuidlg 5 Jhuidl (né Lilogleall ez aye
adbioll a3 (o afludl uaydll clball ggi ol Julaill cadiidy daaaall dabiall (o lgiwig syl
aj )Ll o il elisell glgil Jouiiig .alags il dabuse (pllaa] (o %31.29 Jauiiig dugpoll nalydll g
Jualylllg (%12.74) acq)jall e gl aj92g0ll nalydllg (%14.4)(Gpbollg asiudll) aypaall ghliall (syadll
(%7.35) Lag@ilall jlasilg duiiell ghlioll e lia (%8.73g %11.43) (Cilgiuw 59 10) acly il aallnll
03 piei . nclpally danll abuullly adlall ilubauall Juaill jlauindl Jal Gawd 6 Jauill angig
eoiill Jio Jolge (nle dlainall Layjlilg adbioll (ng (uaydll clbell glgil gijgi ogal dous cula Clibll
Apindl Al Al olaasulg &xiled] 3)lgedlg naglgull

i lgliad (il coill gpnd Liddey iy absho (na dagall guadll elbell (ilia Gu &ijlao cljadlg
:auloadll aabluoll

%14.4 a5l Ghlioll

%2.69 :asilall Cilabbouall

ualplllg i nelpallg o Juaddl jladilg sésouall (palydllg augpadl (ualidll o) %57.5 wauchill ualydll
(acljjl aallnll

Sua Sl aliall pu Jgeud B4 atall Jaui aaclill (ualydll ol aalgll Go aumy wwdll a3 (og
Ghliall nilig .02 dagall il clbell Cilia o sl (ualyl @abuo (plloal cani o k] abei
Alloadl aaburoll (o %15 (nllga i s séabuodl Cua (o auilill duipell (na(gpbllg audll) &yl
sl aljl @abwo (plloal (o %2.7 (allga Jhod dua el afall adlell Ciblbauad] J4xiad (ua ns
caspei oy o)Al @aluwo plloal oo %14.41 J4uid dupsa Gblio 2gagy alagy na uddll clbsll juodig
Jio Glbill dzwlg il dyullg sallell axildoull aalisll Jua Go dale(gubllg ayadll) aypsall Ghlioll
aiull (ke (gpbdlg agindll) ayall gholiall wili 995 ol Gy asilall apiull aiullg yguallg Gl
as0laig anlnisl Lo ya(guallg auudll) &psall ghlioll agi gubudl cilall (ple Luduug Lulyl goiaallg
181 5983 ol Lol lgisoug auslaill galsallg euleilly Josll pase (il Jgngll clla (na Loy iiaosdall
aolailg paall Ciljgag (o auaiwi Cua bl gaes (né arayll Ghaliall Go 3jlgall oladiul né belas
Jboi pisi afledl Glbowadlg(§pbllg axidll) aupsall ghlicll i dbato ogoll o alleall olell Jaill
o4y .ggitell (naglgull ggiill peaig dmbudll (il olsill Ciloas yagi lgil .axku dous ila Cilis ole
5lasicl  aglgull ggisll ke aiglatio Cilyili lgl 94y 38 (8)g iy doyd Loyl ascli il ualy il Joai ol
baa %2.7 wlpllg Slpaullg lgidll Josds il éudlad] cilabsuell J4sai 6230 duclyj Siluylao (nle
Ciload jagi (né louubh [jga salan ygi Jho séuilodl Gibbbuuodl edm aeli alagy pé aydll clbell o
asonl Joai lgil los .asdlall glgilll Jilgo oo Tuia Juaill gjling acgyjall gjliall s Jio il olisill
wlgall ig8)g 8aliuullg o il sum Jio il 0387 puiull dugasyig ualal

lgiclyj o lo e Judill jlavial ol (all jLing .alasy diuae (ual)l @aluwo o boda %5 Juaill jladil pbai
aaloisl ailgs pagi Jusill jlubdl Gaoy ulaudl cuilll (e dulloall lginabs ol lgiyj gf Laylod v,
gog .aypall ghliollg areubll phliol] aypoddl apslll pjeig Juaill o aatdell Shikell Jda o
adnill pé ghliall o dnlig alaiell duluwll adull slgell na il sjgpall pas wlls

ke b (s pili nll adbiall (na Guaydll clbell o dagoll Gl Ciliall a3 gijgi by loial
aybsall e Jilgall gl asepbll Jilgall o humi 82 druni 2929 go dsenbll Jalall
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