[ Downloaded from rangelandsrm.ir on 2025-08-23 ]

[ DOR: 20.1001.1.20080891.1399.14.1.13.1 ]

127 OFY=15) 1R leg [ Jgl 55l /o2 )k Sl e o sole &y i

(5ol 160 90 axdllan) CA-Markov Jowo 3l eoliwl b 2oyl (6 31yl Ol s’ S gy

S, Sl 5 T sl e i 3T e T Spaler g losama 5,008 Mg

VWAL O/ ¥ icugad guyi—  VYAA VIV sl o fo b

s>

SOt pobie & Buod (nl o el (asme Slts 6505k 5 (ormb @l Su e (o) 2 Sladiz (Pt S S 2 68
u,.ol)l (_g).:)Lfd.w.a.tj A oolaiwl g.99S)Lo CA 9 d;)La JM yYaf 9 \VrAa LngbJL.u Cewadd o)‘ybLo)JjLaa )‘ O)Lw‘ sa‘)l ‘_g)J)L(
)JjLaa L_g‘)" bUw)‘aB‘;S;JO o.\.wda.eg ‘_g).:)'.( ‘_gl.ﬁd.wjb Lg»).udjb.‘o 8 L;..J))J)}Ia.a.c L pired d;é)f QS"“U"“ VFya JL..:
il oYU B8 oanmsylis a5 ol sy A+ 5l s T LIS %,bjslfg_‘éadmh\mumjmi Cawdds 0l (gandils
Gil38) ol 45 035 VYAE Lo 1o 35S 6,115 Cerlns tal33l oims Lt (g lgmle yyslas 53105 51 Lol i onl pyslas o]
w.\fo)jédaw \vaf JLu)O é\,c ‘5@‘)' (_g)L.&Q YA-1Q M'S | w)fut.; b.)}iw.oé.lot.odaétfo u,..a‘)l ‘_g)J)L(JJ‘.\.u)‘
aj)@leumwl é’)‘““d))ﬁw u,..a‘)l)...uuda Joy).c)-.ouLo.&l u.:)-.w.u o.\.ui JL..J Yo L_;IG)OASOLJ uLw; yyaf

iy Gl ewile yea gy 5 ye o0l 5 (s 3blia 1EYA B VTAE Sloj alols o

RYIPESI R0 1 g PR CRNCIIRTL ISP DS CETPRRNUS SIE WSRO Ll ¥ 51 I

Ol @S el o8zl ¢ oamb ailie 0aSizils ¢ SliwnsS 5 i sllie Lixl g5 a3 o pole (5 5 (sgmmtils -
shahla.ghaderi @ut.ac.ir : Jgtue soiws g #

ol S e ozl ¢ nmb @ilis 0aSzils ¢ SlinsS 5 i gl Ll 0g,8 slial -

Ol @5 (ol oBisls (b golie 0aSitils ¢ SliwagS § St bl Lxl og,5 Lotils -

Ol @5 ) Jame 0aSisils Leiils T


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.1.13.1
https://rangelandsrm.ir/article-1-873-fa.html

[ Downloaded from rangelandsrm.ir on 2025-08-23 ]

[ DOR: 20.1001.1.20080891.1399.14.1.13.1 ]

\FA .. CA-Markov Juwo jl oolauw! b 281yl (63055 Ol i Lot siont

Ol )10 9925 (L2l (6,8 Sl 3l e sl
Jse (g lel Jow ot Jdo o 28l O¥olas Jow &
Jowe 5l 0,5 olil oy pe Jow g Cellular Jows ¢ LolSS
o Ll BsS L CA 5 Bs5 Lo sleJus 4y )lg5 oo Cellular
Ol g iz S )5 has (owyn (VA o5
oy a5l eslizad b axy] 3 Lol ey
5 S Ol gl (TV) Cansl ploxl B o355 )Ls
Ol s pateie (s )8 st G b b cu S
OF 5 VY D) 5,5 color canlie (gl pn jo |y Sl s
o el ol o a8 el sanl)d GBS e 8 s 5JLT
Oloy 5 s Sl Sl oolital b pgd Gloj 58 e
o 5 e sloJlainl e 5 5500 (srerciar U
a0 (oo dl)l) Koo bgy NS 5 4 b S
S 28 oo il 4l Ol s s Sle g, ) (V)
oW @ Bl Gl W S pleJuSiy slass
(TF) 09 alss lie az 4 aseie 550 SOy K00
Slodse Cuzyd ceslio )lnl Bl 85025 U
S 0 )8 Gloj g el (L2L) idgn 5 621 Dl
oy BB Sy il el 8 Sese Dl s oS
Slpss gilwJoe aie) 50 (oL Sldllas (V) wils
5 Gdeome 4 (lgi e oS abpdy el LAL1 s p)
PREIE IR KR R AP NI GEIPRLCES IR SR PP LW
g J31o 0 YoV () g (gowezo g Vo VA (K
Ve BTG 5 5055 e Y00 Vo 5 s
gl g Vo) FSls g J V) T K g Sl
CA- Jow «Olalllas ol 351 105,85 o,Lal Yo V) &) Ken
ol ool 423 IS @ Ol s oo jiew sl Markov
0l (655 0 Cmgzloko 5 (V2 2 8) (ygmiVlo 5 ugeiiy
@ g ojlre wiz (2bjyl g S5 ke CA - Jow jlosliul L
S5 Slyis ilides loj a6 )5 sloaids (528
LYo D)7 e g 3Khgals i S oion 1) (21
Sz Gloylaale slrosls g g5 Lo CA Juw ;i colaiul

Bblie o wanl ;o e (6,5 Sl s it ol

4- Lee and Chang
5. Samat
6. Kamusoko

doddo
Ol ol 5o Sldl sl (asmme Con; OIS
Sl g 00,5 Jes odmolaie sbpiagw aibe
bl oatnssST Dloos (59, » 1) Sladl glaadles
(FF 501 wamsoe Glas bme (o250 OlF 9 Copoe
$39eS L2l s Olg mels g (SAl) e S
sl (slaizl 5 golaidl o) sl oz sloasas
2 GlS Dless (Vo 51 +) axdly o 00T g (o2
I oS isSnn Bblin Sl 5 6 s poliie
Oz 5 Sz Camy Jaezme ;0 Ll SISU o Fietes
ol Suilsyn claanlp anle lailaie ol s
Sl slacdlad aliwg 4 Ygare Slpis iz (YY)
Sl «65,glaS Wl (el (2K S
ol b g e bl (S 55 Ll JLis & 5 Lo
Wgd Dlpd cnl 4 oo WlE o0 55 (reb Jolge Sl
b alie 50 s Wl e ] s (YY)
cou |y ble cpl o o8 olge abye puzmen ol
Gz etz g gl CSlge axyis)s aS wms 18,50
SlanT5 S 0 5 g 5ldow (TY) cils salgs ol yor 4
sleanlp Lol bl 5 2l @uls & by
5 2Ll G iledinr )3 ot Rl (Sulsls e
5 ool elS loaiis (VF) Conl pngpm Linlol
ssge MBSl Gloes (23w Gae) Sy
JRCEC N OON -3 S FUOS P PP SUC SUUS B SUN SO
(il 5T izmen 5 2l 6,8 5l el el
Sl lr ey Gds 5 2 S St (G
Saeails ;3 (b @l Jige Supe jolite 4 U5 o
sl Copae 50 (coge GRES 0a] 0 g 039 H5e L
ol gotald S 53l 85T .OF 5 A) ol abie
G S 5 laglis aceis g sdnlie oSl a5
w2l |y Gee) v laglll 5 laad)le daonysy Sloj
a9 2l Gl Coeal @ azgi (F 5 YY) S e
i sla by, (22l 6 )1 Ca e § DlsS () 2
S gl by dex jleilaid S 18 lie a5 590

- Pontius and Malanson
2- Henrquez
3- Sang


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.1.13.1
https://rangelandsrm.ir/article-1-873-fa.html

[ Downloaded from rangelandsrm.ir on 2025-08-23 ]

[ DOR: 20.1001.1.20080891.1399.14.1.13.1 ]

1¥4

ORI P9)
(2l ) aid ag jshiie 4 GBS nl o
5 PP gla Lo ole ol 5 Cawad o)lgale (slo g
oolazwl 890 OLI s TM ouizrivw 4y bogs po i 5y VYA
Wz (oodid g | G pglal () Jgoz) S35 )13
2l sl 625 4k 4 sln 9 4z )3 slabexr
P9y 5l ool b 5580 pglal s )S )18 (S5l 5 590
O)llas gamail g, l (AL a5 w e unail
sl Colyd Ho ad gumdads sl suidssllai g ouds
begie il ole a5 abb oz o ol Gids s 8
S Bl ol ags wllioe 555laS 5 (SeSes
S ITPL Lo ond sl OIS sl bawgi ie)
slais coxo Syl Glp b wilb awlbxe
S LIS ol 5 4375 38 osliial 3| iyl S
Sl Sl Gloprienir st oolitul 350 )
a2 oo lid & cnl pasls LIS ady ol Coro
Sdel mls b peeys Gl Hlogme gl
Ghlin gy LS pg, ool Bola conaib
izl glasg, ) easlowsay iz sl e
25 3ot US Jpap (1) o izl 5 5LiS
3,90 33lg5 Pe g odmlive gy Po adayly cpl jo a5 ol
b s
1) aba,
Kappa = plo_—PpCC
o p0 &S Cenl sie V U jho (0 LI o po jlade
e MalS o di SO (gonias las ) Jolee LIS

X 100

e 5 Ganadb og Bolar caimslis jio Hlade
S (sl jelateds Cewl (anail gl casmslis
5 Shwe w35k bl 5l addllas pl o gody sloacss
By 0 Toome byl @b g "ol S5 pgla

Ll sasoslaw] ERDAS

2. Acuracy Assessment

WA Hlee /gl 85led 03, ler Jlw e po (ooke & 52

) ogloosy oS wllgile 350 (Bp0 Jlad (oliws,
30,5 (6 5lwdnds
P E8S a4l plgiee Sllllae cnl (o)
5w Gl el 5 ey GRbe B slale
Sad a Olss cpl &5 cal eog gyl Ol
b o 1) oy xal @ilin 5 S lagome 55 oo
gy Olieasd (o) Soodl £9.050 (al 5w I8
Ng) 9 S Hl0Ee () ey 1S (g0 Gl ed Ty (e
Slyeesd ol (S G 5 40235 slalo o mlos 5
J5sS 9 5l 0 ot p8 [N sl slalo 5o
Bl 5l ange ooliiul g i yaely (Jyolpd Dlyss
ean Seedl 4 g bocnlply wllbige Geej
O O o2l GRbe s )5 Sl
&l 5k eolatul 4z LS 5 Soales (55,440
Oyt B9y (omoypr b aS 0,00 a3 o (0l oo ¢ 2
S o g abdS UL (bosly el s
Joe S8 @ ey e 5 2l S Sless
Aigy 3l o lojlsale clellsl § B8 Lo (glo o
S o bl oy ) e2bl el Slss
b el <o 59 5 (5558 Gliee Ol se 628 Sl
Colad caslin 6o s o 1) Ol yis (pl g 00,5 jasrine

S,5

095 9 0lge
& Wlhao sdgumo Cuxdgo

2T Ol e o lerdl Gide aslllas 5,50 adlate
M il st 4 @lpe ol el Gl bl 2
L adlain S5 50 e (nl 2395 00 (610 120 4 2 ke
390 Bl Canloads @8ly Sis ans slga g ST L 68
YOU aado YV g az 0 YO olélas by o adlas
VA gazo b oldlar Jsb g (Jlod ai 35 ¥0 g ax o
O lwgio glas )l b (3,0 430 VY gax 00 b aiss

() JS) als 513 1,0 a5l e YPAS JI VY04

I Google Earth


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.1.13.1
https://rangelandsrm.ir/article-1-873-fa.html

[ Downloaded from rangelandsrm.ir on 2025-08-23 ]

[ DOR: 20.1001.1.20080891.1399.14.1.13.1 ]

\3 .. CA-Markov Jow jl oolauw! b o811 (630 5l5 Ol g Sondsions

axdloe 890 ddbaio jo AL b Gluogas g oolisiw! 090 yglai Wlasin ) Jus

Sl S o ,08 oolitul 5,40 sl g Sy b Row Path izt £
P ST AV DXy YVS e YF Yo 150
Se ¥ 50 AV D FXY YVP Ve VY Yo 80

Fo ¥ 510 AT A g A YoVF cawsSTE Yo V£ oli
7S ST AV DXy YN8 el VO Yo 150
S ¥ 50 AV D FXY YN8 STy Yo V50
-7 ST AV DXy YN8 g3 YV Yo 150
AL A A A ARRRRIIAY 4 Yo V20
EAS A S A A 199) oYY Yo 150

EAS A A A A 129Y (g5 Y Yo 150 ™
e A A A 1230 Ve YO Yo 20
EAS Vb FXY 149 cagSTYE Yo V£
AL A SR A ARER IPWCI o Yo V20

G psbal S5 le leoy oy (g, Mgl o
5o JS5 & s Sy o | 3 S
St el 355 e o 5 Bl !
o le S B35S 5o o ey s oo w1 G Lo sl
ol 3 g s blio oo il S 5 JUsS
SIS iy 33 sheS 5UT Sl oslinal b b, Jlazs!

les oo dboul glae Loy g0 b Lol

Jlo o oe—al dilaie 6l ganaib mls
Cawdds 2ol bl .l 00 00,91 ¥ Jga j0 1 Y5
Jio o 2 lS i o 05 ol Slgise ol
coro b bty Sl Gedle w5l Jal> VYRR
s b Jlaol 51 2,50 8y s <30 (SIS
SIAY LI oo b alols J8las v 5650 5 - /A LIS
oogy WWAY Jlo jo cesl ooy jlo 95 0 6 5YL Cds
WV L oo g /27 6L oo b Jis! sSlos
Jim! wasSade s oy 6 5YL cds glls sy
3 oS pled 3 (GualdlS pgal o JuuSy S aS
S aSl Jlexol )5 oo 9 025 18 ey 59,
295 S9) 2 0N Oled 50 (e (59, 40 AT NS
3008 Gt IS ez (6l 0% 18 oud anail
@ 2l el ank gl 1y 2l on iy caddllae ()l
slansls slatin 1o cudle o651 5l ool Cans

0l gy Al S Sl 9 Syt (551K
shedibats (0 00ls (g9, Ol s (o3l S0T jglata 4
JG! Jlezal o oolaiwl godids 51 o auglie (o,
Sleslainl b K0 60,5 a4 6,05 12 5l oo avwlxe
@ BgS L 0,y Ul ol Al GBS Lo 0y
il )5 akb e s Jlisl e jslate
09 B) ey By [ ) Sl K00 4y (e
olar 018 0,5 o 8 solatul 5,50 (] il puis

51 e ool S5 oy 5, X =Xt EN]

)bﬁwbéébﬁjbﬂ‘jeE S IEN o,
Opsease) Caol Giileds BB acgeme o B ool
:(\YV#
(V) akal,

PlXer1 = jlXo, X1, oo, Xel] = p[ X1 = jIXel]

Markov gxws 51 B8 Lo 0 puzey 5JUT 61yl (s

02y oyl .ol oslawl Idrisi Andes l33ls 5 )o chain
Oibgl el Al 93 4 pusd Jlaiml i sl
3hoolaiwl b bosls 45 1l Yaoxs a5 0,10 5L5 (yue )y
@ ais gl ol ce Cawods sloylanle polas bjls
L ploy a2 plgie @ pgs 4l 9t (o) el plge
St o5 300 55 s NAD By2e B35 o 055 &
Aold 5 (e GADa) (S )5 4 93 (i Sloj alold
Sy Oyt gilwancd a5 glanis g pgo 4l (o Slej
e S5 le 0z Joe ar wl vales sl Jlo


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.1.13.1
https://rangelandsrm.ir/article-1-873-fa.html

[ Downloaded from rangelandsrm.ir on 2025-08-23 ]

[ DOR: 20.1001.1.20080891.1399.14.1.13.1 ]

10)

WA Hlee /gl 85led 03, ler Jlw e po (ooke & 52

IWAF 9 1VPR Jlo 50 o Ll ddlaio j0 p gual (gudvadnb Cxo ‘531.1)’) by Jgus

LS s () S cono D Jo
< IAY A alols Jils e
<IAR af Juis Sl
SA- a0 Oleitdy oy eile
N ar alols J3l a¥
Nt av bzl Sloe
<% af Obwity )l el

9 VWP Jlo )0 o jay pgal gaipadl gl olaiiy

s 00 oé)jT \va¥

oM@ﬁWgﬁ)Uij\NJj&)b
Sop omile 5 Jio! yiSlas alold JBlas 34, ol p

1WWPR Jlw 0 o )Ll adlaio (gl oolisiwld g0 b gacuainb £lgil (gl 0uicS adgi g 3,5 oo (s yalyly Y oo

oleiy )l p oile Jlesl 25l alols Jiloe S
PRCELRVIS JUIPSY )5 Cxo ERCELIRW S JUE )5 Cxo ERVELIRVA JOC S Coo aal
Yoo Voo Voo Ae AY Voo Sy

ag av A a5 0 SV b

vy AQ 2) ar Voo ¥ R

ag ay av AQ AY A S9liS

IWAYF Jlo jo o)lechl adlain gl ooliiw] 0y90 o gatuaiib (gl p ouisS udgi g 4 )5 o byl yb -F Jgu

oleds by il Jleix! zShas ol J8le o9y
PRCELRWA SOPSA 25 Coo PRCLRW JOPSS 25 oo PRUELRWA JOPSA 2 oo b
Voo Voo aA A aA A e
a5 av Q 0 a a0 b
A AA aA A A aA (S5 me
s av Voo a8 Voo s SipseS

YYAF Jlo sl y o lpesl adlaio ol ylciiy o opiile

] 00 oé)g—l

b i ganaib I Lol asi ¥ g ¥V S o

15 ol g Jlaio] ST calols JBlas g, dus (sl
0 03,51 VPR Lo (6l o lgesl dilate (sl oty
ol ol 4zi 0 5 F sbgSs s
5 Jlizl Slao ol Blas by aw Glp ol ja


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.1.13.1
https://rangelandsrm.ir/article-1-873-fa.html

[ Downloaded from rangelandsrm.ir on 2025-08-23 ]

[ DOR: 20.1001.1.20080891.1399.14.1.13.1]

A\

.. CA-Markov Juwo jl oolauw! b (o816 5l5 Ol i Lo sions

. raar LTy Fadk

Yas.

o rasree. Lvves Tanes

rarsee

alold JElas by,

Gl olib
[

o an

o .
[_JoI

ol Bl by

Gl Clab

% -
"
E3E

L

*

o rra rrae e e v o rees i Fra e e e You
i et Sl 4
H H 4
wls wlab
[ &
[
08 cinss
B T £
: gﬁ : :
;
e s o e o e e = ey e 7 F s prl
P P . o ap . . s P
adold GSlas g alold fBlos g, 5l eoliscw! LIYFR Jluo j0 o Ll adlain gl p pguai uuainb alds :
sy Fra ra s e vrv N
? H
F 5 Ol 5o oadile sy
4 ¢
. . 5 wlinh
2 2 e s
o -
. . % -
< ¢ PSP
H H
. e woa " o v vonF
s .. B . A FRA P - Coan I -
u%)‘é}’ﬁb&’))'bél&uﬁ‘h\v’ﬂJlaﬂ)éé)LW‘d&hm‘s‘ﬁﬁ‘,w ‘saagu.,bw.T'Jiw
— o e - - - o - - —_ e - —_— i
§ o Just s i,y i p
L e ol . :
4 " - 2] H
[ JEr
: ESSTE R "
e
s e Pt g > s - s ™ m s il 2

alols JBlas g, 5 colaw! LIYAY Jlu j0 o Ll adlin gl p pguai guuaianb aldi :f Jb


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.1.13.1
https://rangelandsrm.ir/article-1-873-fa.html

[ Downloaded from rangelandsrm.ir on 2025-08-23 ]

[ DOR: 20.1001.1.20080891.1399.14.1.13.1]

\[\a

AR Hlee /gl 85led 03, e Jlw e po (ooke & 52

LYY TAshees

agres

s

e o P i

A

Sleids Jo g el Bay

TAdaees

Gl ik

“ &

% s
548

"

+

raaTes

raFa

oy AR

Yo et

Ol o cradlo gy 3l ool L IWAF Jlw 55 3lail alce (1 1 goad 50kl 45 2 JSL2

Aibor b M 4 by je 090 (pl o Dl (S
) ddlate Colue JS duoyo g0 3l S Oliss (pl a5
Qoy Ve GeSins (L2l G nl e sl Juld
b 0 A8 S Do Ol ConS el 4Bl )58

Aaled oanlin O Jgaz ;0 &ilgs oo 1y 0,98 (ol

abg o ool g Slid as s g Coluw Jgax

G boe adlas 5,90 dilaie Colue J5 5 Olpss
Colus a5 (5 55b a4y all o0 (5),5LiS 5 &5 50 Sl WS
FYIY 4 0VF o 45 0oy0 V515 5 VYIA e @ Ll
e slasl OelS IVAY L o as 0 VOA

WA 9 1VPA Jlo 50 ardllo 090 (sadilin (o)l idigy OliLb iew 9 Caawg:d Jgus

Qo 4 ol 4V L s celes

Qo 4 Coles

4 WAl scobae g8

)m )m
YT 1-Y14 YY/A \YOYA &y
AR VorY vis Y b
W YY¥ oy R
VO/A Y10 V#IS YAFY A

yrar

dalhie 10 34290 slas )5 o Sl £ SG jo
A oo lad HIYAF BAYEA glo Lo om0 Lo


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.1.13.1
https://rangelandsrm.ir/article-1-873-fa.html

[ Downloaded from rangelandsrm.ir on 2025-08-23 ]

[ DOR: 20.1001.1.20080891.1399.14.1.13.1]

\OF . CA-Markov Jow 3l solics! b ool 65,15 &l s ontisions

3 g S s
e

O oo
OB s
OB srwuirs
CB s

Km
4

WAF GIFFR sloJlo o 5 obas (ol 6 y)l5 33 Ol puski 4y by po guolis :F JSCb

$590.0,5 ooy |y ddlaie IS Coluns las 0 DAY
S asS Sse Sluess ayiie Sl eSS
G s (anl Ll |y go 4l ddlaie JS Colie
RWEPRY N2V SRYR AL RV RIS W PR U1

el oo ol | dilaie S Colis )

G5 Slpss 5l Jols aids Colue £ Jgaz o

Olypns dalllas Cal 00 00,5l o,lpil ddlaie (gly
Casdly ol oauaailis YWAF-1YPA 0,00 0 a8 5 &0
@ by o dibaie Sl S 51 Olss oy iy a5 ]
Lol a5 Glaiss 4 wiloe @ye o2l OIS
Sgu> (G &S waile pusd ol Coluw (LS 19AF

35aiil Al 51y 52515 Syl | Jolo 48 Colins # Jpi

[EHJUOE IRV (bse) colue S5 Sl @, [CHJOUEL IRV (bse) colue G5 Sl @,
FIVE Mo SoagliS gy q OANY LRV i 3 e \
Y/¥a fAY &33LES 4 (GgSme \. AL £y S s SeSun Y
ASY VFoo R 9 (65,5l Al Y/-0 OoYf o siyles Y
Y. ¢ $309S 4 pb Al +IAY Al Ero b ¥
Y Yoy e 'YW AAS \OYY [P PPL JON o
-0 Ve b A S5Ss VF - I¥0 # JUUECIERNVIER N I
VIS Yv§ b sjpsles 0 YIYY oFY S9Se 4 (55,9LaS Y
[ V- i g b \p <IFA A¥ S5 4 (65,5l A
Al oo Wools oy YU M oo lis 4 abl oo sbdls Ho el senaid sy Y delxio Joo=
Y J3A:>) feS o 09“’)1 @L..a sl 00 00)5] 2y° \Ya¥F B yvea

B,l0 5529 6,5 ko g0y alaly a5 Sls lis IS
<190 odal Covsas (Cramer's V) pol S (g9 jloke Cyuimon

' Cross-tabulation


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.1.13.1
https://rangelandsrm.ir/article-1-873-fa.html

[ Downloaded from rangelandsrm.ir on 2025-08-23 ]

[ DOR: 20.1001.1.20080891.1399.14.1.13.1 ]

80 WAQ log / Jgl 6,les [ o3 ) Jlo o po solke &y pid
IFAF-1YPA s Jw o i Crosstabulation :v Jguo
SiagkeS S 2L Er ail
s8N fevyY e VA NAats Sy
VRN ¢4 -[eYYE RRS 72 <[5 b
RRY N2 [AYY -o¥0 KW
S FYE SNy e [ERY $isles
Chi Square = 958121.8750 df=9 P-Level = 0.0000
Cramer's V = 0.65 Overall Kappa= 0.66

L @8 Jlo @l Jloim! s ile 51 (29,5 pgal S
S5 g Jlal LH)SLQ S GBS ke 0,0z AR o &l
Jliml ol 5 slasgome 5 Jnl bl e ibe
b o2l 6l pgas 99 oS 5IUT jloslanal b by
W)y ot A Joar auled oo ol wglae e 98
Slezsl dilaie 61y VYA Jlo o col) sl Sl s

Al e GBS e sl oy 5 ool L

G2 Ol ypadd Wigy (S s,
VYR col)l 65,5 aii sl oolaiwl b aslas ol jo
Joe 9 BeSile oy laghy, oeizes \YAT
gy Gilwads 5 S @ (CA) Jsho (ygnless]
L 2l @mls Ganay polai BoS )l slao s
5 Slts ot o le SIS0 4 (29,5 SO g Julod

S5yl (wigy 411 IVAF loj alold (0 g )5 i Jloso! g yilo :A Jous

$5kes s (S5Se b

EAR4 < [OAY c[eNY ARNE b
<[+ 0% DAY Adatd <IYYF [T W
IRy ¢ “IAO- “leYY “[-YY s
NaYs - IAY R A% S3eS

Ao, VP 0o aS slaseS a4y calils & j0 (550,85 Coom
5 b o)l sl 00gs aSpe A, &S 4y ialS ol )
ol 4 G pol)| s Jloixl col (ga 00, 5o
sl b 0l g0 doy0 Y8 350> 10 JLo YO 5law 5L

G YEYA U YT Lo 5l w50 ool doy AD

‘d . ‘ s

b Jlzal gl rizmes S5 s oo 5T

Ryl 2 a5 0 o )8 1Sy 58 6l 5 (V JS8)
S a4 )8 Jll Jlot (bl
Aoy e a5 Y Jgaz wlal yams o plid ]y Koo
JLo YO 0,50 b s oo lid a5 jo 1) Ol s
@1y eels i (65,0laS 6, VFVA B VYAY


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.1.13.1
https://rangelandsrm.ir/article-1-873-fa.html

[ Downloaded from rangelandsrm.ir on 2025-08-23 ]

[ DOR: 20.1001.1.20080891.1399.14.1.13.1]

\IY4 .. CA-Markov Juwo jl oolauw! b (o816 5l5 Ol i Lo sions

SIS (o Oy 4S8
oR - CQ oo
o s O]

) i

T — — KM
01,120800 4,600 6,900 9,200

1918 Jle gl y ous SO, gs“”)‘ L I g LW

az o GalS g (Jarmecion 5 slocom] wais 4 Wl
S 9 b (Sl Rl g (o5 e (L2 e i
odel Zawsdy QLI oyl 5 (IS Cono @lS 05h i
3 St Qi ewyn @l OLL 5 TM gl o
ol o LB (gloJsmle pysba a8 ol La adlate
Gl saiy] Copndy sl (305 5 il o Ll 1) &l s
el b aS WS iy e el < L1 3l
Sy 5 Sz 5 (V)F) e 5 315 (500 Slaghos
L 2oli adlhe ol )0 cpioran 8l g g (Y- F)
odal Cewody alice Sladsd @ Cad YU s Coro
o ) USSE Jlsdla s ke 5l eslil o] clde a8 ol
5O Zd0 g sendss bl ol mhaw ¢ conded bla ays
Vol ke b 4y )l )l 09y sanlas bolis Sl
1, ol eonlS ganaib Jsud L como a5 (V- F)
cillae Wil oo do )3 AD ojlgale pslai sl eslaiul b
5l ases )0 odel Cawody S el ST gy lade oyl
S 45 S5 80 L Ly WWAF B YER 00 40 &l i
aziliz (VA Y) Towsl g ol Ll b illae sl g5
AL ST g el aie 0Bl N0 iy ol S (5 5l
oiyleaamalis o po cpl il go canlio aily /¥

3. Ahmad and Ahmad

G5 Al g Cony

@ b e ALl el s e slegsdl
WS o et Shane 5 sl (solatll gla 5156
03ld &) Ol £95 5 (S @9 e 5l ML yokaia
Ot elin Slyaatd (sl a8 (o Jsb )0 il o
g0 ool 7y Olss g5l il gl oo el 4 Sl
£5 o 5 e 5o Sl alo e oy eonerb s
(e LM ] 51 onlizsl b .ol gl sl Sl i
oot il ge HFaSslinal 5 o liSiulo
clie ol eoliinl § cbli> «SLs o)bys (5 5ailalsT
S 3] xbo

oy o sloshe Jua 5l il
Sl 55 (L2Ll 6 )5 Sl (S S sl S55,L
olis slolsmbe ysbas (5315, 5l Lol gl s snlica
WWAE Lo o GsSKs olS corlas ialil soims
Sblie 42 & 50 (2] 62,5 Jra 5 Gl (l &5 00
ol i VA als el a3 )§ ciis  SoSs
o 5l (Sl aldS o) 4 Connd VAT Lo o 5

!- Chang and Chang
2- Jensen


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.1.13.1
https://rangelandsrm.ir/article-1-873-fa.html

[ Downloaded from rangelandsrm.ir on 2025-08-23 ]

[ DOR: 20.1001.1.20080891.1399.14.1.13.1 ]

\I\N2

ST (5l (a2 (ags oS 00 5 e crga ) Sl
2 &S ddlie olamdl (pizan 0g ably> oai] o adlate
Camsg boojlo (13 el g 65,5laS wlads sl
9y a9y o o LTI Jlo o 565 550 40
g albdS 0 o Ll dg adlle ol o ol daly>
6)|M ""‘9”6" L;ww u;‘ GL».: W )y o..\.uT
Ol$ss uld o il oan] )5 a5 Cundy sl
2 9 2l el slass ags & 05 Gl
OBl s ey by yo AT Ojse Dl
bl Jlul oo gz 5o W iy oy Sl
Oibel ey (615 oAl s (o) e S 25
v g Jeol sl 3! gl Sledbl vpe
é‘la'“" BN o )L.) 9 990 )Lo.,.o O my LgLQML)):
Olyss b3, alizes sla g, 5l ool b (g oo s
2,5 plml Qlizee glagbasl jo il ol 0,5 o9 g
P95 Gl 5l il (i sl dalllae (nl izeen
)O 9 o eolaw! ‘;91».; quﬁ})‘ 9 ;995)& LQLQO)».Z))
5 Segy wlo by, ple colld (g S lallas

Sges oolaiwl Iy LCM

References

AR Hlee /gl 85led 03, ler Jlw e po (oo & 52

e opl Hlade &5 (g0 )3 el it irog ogdll
SOgre Ny eb ced 485 IS )3 pate gl wdl by
Il 5 Cana Gl saima s 5 SisSine 3
g olue cwl adllae 5y anye o gladl lis
S Slesd o 4 adllas o (V)F) oo
ol sl ez A, aizls ly 5 axzsl, o))
Sl U s ablign Sns 88 e il
Lol 0l b 5ol 4 555laS Slagee) (e
los p Slpesd S ol Job mls
YO (b o aS ols lid VYRF 5 V79 gla Lo gloasis
N s & Lty s Jlao o iy o] Jlo
lold ;5 39) o0 Jloio! (izren Conl @50 4 (555
Ok &0 2l 5 (SeSme GLLL AN LATAY b
Baiz 5l odal s 4 s ol iol8 b el s
oL Ken g0l b oaal Cawoay = bl oo ol
O Sz Sl oo 65 @ Gl o (YY)
el ol gy Ol s S
Sl oolial e o peal, ST el Laseiio o5 jghailon
oIy b (S el ez 0 adlate (ol 3 (e
JLo b5l anwgs cllasdle ay az g (9 8 (2L
soteo (st — gy OIS ally anils delal VFYVQ
S¥game oy all ibhie @lye ()5S dlex
3] Gl g g ol talS adlats saas g),5liS

1. Ahmed, B. & R. Ahmed., 2012. Modeling Urban Land Cover Growth Dynamics Using Multi-Temporal
Satellite Images: A Case Study of Dhaka, Bangladesh. ISPRS Int. J. Geo-Inf., 1: 3-31.

2. Arzani H., K.h. Mirakhorlou & S.Z. Hosseini, 2008. Land use mapping using Landsat7 ETM data (Case study

3.

in middle catchment’s of Taleghan). Iranian journal of Range and Desert Reseach. 16(2): 150-160. (In Persian)
Barati Ghahfarokhi, S., S. Soltani, S.J. Khajeddinand & B. Rayegani, 2009. Investigation of Land Use Changes
in Qale Shahrokh Basin Using Remote Sensing (1975-2002). Science and Technology of Agriculture and
Natural Resources, 13: 349-365 (In Persian).

Brown, D.G., B.C. Pijanowski & J.D. Duh, 2000. Modeling the relationships between land use and land cover
on private lands in the Upper Midwest, USA. Journal of Environmental Management, 59: 247-263.

Chang CL, & JC. Chang., 2006. Markov model and cellular automata for vegetation. Journal of Geographical
Research, 45: 45-57.

Chen, J., P. Gong, C. He, R. Pu & P. Shi, 2003. Land-use/land-cover change detection using improved change-
vector analysis. Photogrammetric engineering and remote sensing, 69: 369-380.

Falahatkar, S., S.M. Hosseini, A.R. Salman Mahiny & S. Ayoubi, 2017. Prediction of Land Use/ Cover Change
by Using LCM Model. Environmental researches, 7(13): 163-174. (In Persian)

Fathizad, H., H. Karimi, M. Tazeh & M. Tavakoli, 2014. Prediction of Land Use and Land Cover Changes in
Arid and Semi-Arid Regions Using Satellite Images and Markov Chain Models (Case study: Dovirajj Basin,
Ilam Province). Desert Management, 2(3): 61-76. (In Persian)


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.1.13.1
https://rangelandsrm.ir/article-1-873-fa.html

[ Downloaded from rangelandsrm.ir on 2025-08-23 ]

[ DOR: 20.1001.1.20080891.1399.14.1.13.1 ]

VOA .. CA-Markov Juwo jl oolauw! b 281yl (63055 Ol i Lot siont

9. Hager, W.H., 1987. Lateral outflow over side weirs. Journal of Hydraulic Engineering, 113(4): 491-504.

10. Haregeweyn, N., A. Berhe, A. Tsunekawa, M. Tsubo & DT. Meshesha, 2012. Integrated watershed
management as an effective approach to curb land degradation: a case study of the enabered watershed in
Northern Ethiopia, Environmental management, 50(6): 1219-1233.

11. Haregeweyn, N., A. Tsunekawa, J. Nyssen, J. Poesen, M. Tsubo, D. Tsegaye Meshesha, B. Schiitt, E. Adgo
& F. Tegegne, 2015. Soil erosion and conservation in Ethiopia: A review Progress in Physical Geography,
39(6): 750-774.

12. Hathout, S., 2002. The use of GIS for monitoring and predicting urbangrowth in East and West St Paul,
Winnipeg, Manitoba, Canada. Journal ofEnvironmental Management, 66: 229-238.

13. Heidarizadi, Z. & A. Mohamadi., 2016. Predicting the Land Use Change Using Markov- Cellular automata
Model in Mehran Plain, Journal of the Desert Ecosystem, 10(5): 57-68. (In Persian).

14. Henrquez, C., G. Azocar & H. Romero, 2006. Monitoring and Modeling the urbanGrowth of Two Mid-sized
Chilean Cities, Habitat International, 30: 945-964.

15. Hietel, E., R. & A. Waldhardt., 2004. “Analysing Land-Cover Changes in Relation to Environmental Variables
in Hesse, Germany”, Landscape Ecology, 19: 473-489.

16. Ildermi, A., H. Nori, M. Naderi, S. AghaBigi, S. Amin & H. zinivand, 2018. Land use change prediction using
Markov chain and CA Markov Model (Case Study: Gareen Watershed), Watershed Management Research
8(16): 232-240. (In Persian)

17. Jenerette, G. & Wu. Jianguo., 2001. Analysis and simulation of landuse change in the central Arizona-Phonix
region, USA Landscapeecology, 16: 611-626.

18.Jensen J.R., 2004. Digital change detection. Introductory digital image processing: A remote sensing
perspective: 467-494.

19.Jensen, J.R. & D.C. Cowen., 1999. Remote sensing of urban/suburban infrastructure and socioeconomic
attributes, Photogrammetric Engineering & remote Sensing, 65:611-622.

20. Kamusoko, C., M. Aniya, B. Adi & M. Manjoro, 2009. Rural Sustainability underThreat in Zimbabwe —
Simulation of Future Land Use /cover Changes in theBindura District Based on the Markov-Cellular Automata
Model, AppliedGeography, 29: 435-447.

21.Keno, B. & K. Suryabhagavan., 2014. Multitemporal remote sensing of landscape dynamics and pattern change
in Dire district, southern Ethiopia. Journal of Geomatics, 8(2): 189-194.

22.Lambin, EF., 1997. Modelling and monitoring landcover change processes in tropical regions. Progress in
Physical Geography, 21(3): 375-393.

23.Lee, Y. & H. Chang., 2011. The Simulation of Land Use Change by Using CA-Markov Model: A Case Study
of Tainan City, Taiwan. 19th international conference on geoinformatics, 24-26 June. China.

24.Luo, G., C. Yin, X. Chen, W. Xu & L. Lu, 2010. “Combining System Dynamic Model and CLUE-s Model
to Improve Land Use Scenario Analyses at Regional Scale: A Case Study of Sangong Watershed in Xinjiang,
China”, Ecological Complexity, 7: 198-207.

25. Mohamadi, M., 2015. Estimation of the effect of land use change on runoff using WetSpa and CLUE-s models
for managing the basin watershed in Golestan province, PhD thesis of Watershed Science and Engineering.
Faculty of Natural Resources, Tarbiat Modares University, Tehran, Iran (In Persian).

26. Mohammadi, Sh., Kh. Habashi & S. Pourmanafi, 2018. Monitoring and prediction land use/ land cover changes
and its relation to drought (Case study: sub-basin Parsel B2, Zayandeh Rood watershed). RS & GIS for Natural
Resources, 9(1): 24-39. (In Persian)

27.Mohammady M, M. Amiri & J. Dastorani, 2016. Modeling land use changes of Ramin city in the Golestan
province. Space planning, 19(4): 141-158. (In Persian)

28. Muller, M.R. & J. Middleton., 1994. A Markov model of land-use change dynamics in the Niagara Region,
Ontario and Canada. Landscape Ecology, 9: 151-157.

29. Parker, D.C., S.M. Manson, M.A. Janssen, M.J. Hoffmann & P. Deadman, 2002. Malti agent systems for the
simulation of land use and land cover change: a Review. 43.

30. Pontius, R.G. & J. Malanson, 2005. Comparison of the structure and accuracy of two land change models.
International Journal of Geographical Information Science, 19(2): 243-265.

31. Samat, N., R. Hasni & Y.A. Eltayeb Elhadary, 2011. Modelling Land Use Changes at the Peri-Urban Areas
Using Geographic Information Syste”ms and Cellular Automata Model. Journal of Sustainable Development,
4(6): 72-84.

32.Sang, L., C. Zhang, J. Yang, D. Zhu & W. Yun, 2011.Simulation of land use spatial pattern of towns and
villages based on CA-Markov model. Mathematical and Computer Modelling, 54(3-4): 938-943.

33. Turner BL, E.F. Lambin & A. Reenberg, 2007. The emergence of land change science for global environmental
change and sustainability. Proceedings of the National Academy of Sciences, 104(52): 266-271.


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.1.13.1
https://rangelandsrm.ir/article-1-873-fa.html

[ Downloaded from rangelandsrm.ir on 2025-08-23 ]

[ DOR: 20.1001.1.20080891.1399.14.1.13.1 ]

184 AR )l [ sl & kot /om0 ylez Jlw o5 30 pole &y pitd

34.Yang, X. & C. Lo, 2002. Using a time series of satellite imagery to detect land use and land cover changes in
the Atlanta, Georgia metropolitan area. International Journal of Remote Sensing, 23: 1775- 1798.

35.Zewdu, S., K. Suryabhagavan & M. Balakrishnan, 2016. Land-use/land-cover dynamics in Sego Irrigation
Farm, southern Ethiopia: A comparison of temporal soil salinization using geospatial tools. Journal of the Saudi
Society of Agricultural Sciences, 15(1): 91-97.


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.1.13.1
https://rangelandsrm.ir/article-1-873-fa.html
http://www.tcpdf.org

