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Today, human settlements across the globe face a multitude of natural
hazards, necessitating the implementation of preventive measures due
to the substantial human and financial losses they incur. This study
aims to examine the development of urban areas in the city of Noor to
address these environmental hazards. The research conducted falls
under the category of descriptive-analytical, employing both library
and field research methods to gather information. Various tools and
techniques, such as the ANP method, fuzzy logic, ArcGIS software,
the Markov chain combination model, and cellular automation, were
utilized to analyze the collected data. Upon examination of the hazard
map of the city, it becomes evident that the northern and southern
regions possess the highest potential for hazards. Additionally, the
research findings indicate that the recent expansion of constructed
areas has led to a rapid transformation in land use, rendering these
areas more susceptible to high-risk lands, irrespective of natural
hazards. In other words, the built-up areas of Noor city have
expanded from 2.43% of the total area in 2010 to 3.68% in 2019.
Consequently, the implementation of sustainable development
policies will enable cities and built-up areas to maintain their
developmental spaces away from high-risk areas, serving the best
interests of both the city and its inhabitants.
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Introduction

If urban development is haphazard and lacks proper planning and design to address the
risks that cities face, the vulnerability of cities will be significantly increased. Therefore, it
is crucial to consider the establishment of hazard-free or low-risk human centers in urban
development zones. This necessitates an examination of the current trends in urban
development and the morphological structure of cities. While recent years have witnessed
efforts to mitigate natural disasters in physical urban development planning, the rapid
growth of many cities has resulted in an increase in incidents occurring within city limits.
As a consequence, cities exhibit varying levels of vulnerability to natural hazards and
disasters. For example, cities expanding into areas characterized by steep topography,
proximity to fault lines, or susceptibility to landslides and floods are more prone to such
risks. Hence, it is of utmost importance to incorporate the assessment of cities'
vulnerability and the evaluation of their environmental characteristics and geographical
locations into urban development planning. This process should involve a comprehensive
study of the natural environment of the city and its surrounding areas, as well as an
analysis of the potential impacts these factors may have on urban development. With this
in mind, the research question can be formulated as follows: What are the natural hazards
that pose a threat to the city of Noor County?

Material and Methods

The current research has an applied approach, focusing on its objective and descriptive-
analytical nature. The data collection method employed in this study involves the
classification of satellite imagery and land use mapping, alongside documentary and library
research. The research is divided into two sections. The first section utilizes the Analytic
Network Process (ANP) model, which is recognized as one of the most effective and
significant multi-criteria decision-making models. This model is used to analyze the data
and examine the criteria and sub-criteria that influence the zoning of natural hazards such
as earthquakes, landslides, and floods. Additionally, the Super Decision software is used
for modeling and zoning natural hazards, while the ArcGIS software is employed for layer
integration and identification of high-risk areas and suitable locations for urban
development, away from natural hazards.

Results and Discussion

Examining the vulnerability and value of human environments to different types of natural
hazards is deemed exceedingly crucial and essential in academic circles. Undoubtedly,
natural hazards result in substantial financial and human losses, thus warranting
comprehensive research and analysis. Consequently, natural hazards have emerged as a
critical area of study, enabling the mitigation and management of these risks. Analyzing
and delineating natural hazards is imperative for effective planning and assessment of
developmental initiatives in any burgeoning locale.
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Conclusion

According to the final zoning map of hazard potential within the study area, approximately
16.27% of the area is categorized as falling within zones with a very high risk, around
21.56% is categorized as falling within zones with a high risk, about 28.39% is categorized
as falling within zones with a moderate risk, and roughly 33.78% is categorized as falling
within zones that range between risk and very high risk. Therefore, based on the final
zoning map, it can be concluded that the northern and southern regions of the study area
exhibit the highest potential for natural hazards. In other words, areas with very high and
high risk are predominantly situated in zones characterized by smooth and low slopes,
proximity to faults, proximity to waterways, agricultural and residential lands, and
remoteness from communication networks.

Keywords: Urban development, Noor County, Environmental hazards, CA-MARKOV
model.


http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

YOAA-B\TA :é}cf{}.@

https 1] gs.khu.ac.ir/

YYYA-YYYF# ;db .L}G
‘ff

&Ll 0o 60 )5 Dlaias

L{;)f. .z Iy

:‘Sé)g.owlb.o)‘sb.:.aoébbLioLgc\.egb.o 6&w|))o SR ‘_Ql.«é.é Arwgd (oW

()99 oyLiow yeit

" Sl ol il ST gy Sl 318 o0 o (b b Cram

Il gl s (ualle anly oDl o131 olils (5 e (532 )20 2 9 Lidlyir (55350 (S92iiils )
phdkamransharifi@gmail.com :«b |,

IRl Pl e (glly axly (oDl Bl slSS1S (5 e (S 32340l 32 3 Lidly3r 09,5 5L oLl  Jgiumo oiiums 5 .Y
mehr5490@yahoo.com :aib|,

Olnl gl sl (ualler aoly (coduol 13T oL (g pteid (5303400 32 9 Lidl y3or 0,8 jb okl ¥
geo.ebrahimi@yahoo.com : 431,

PRV

Alio OleMb|

3 sl ol (P yr0 30 duzie JYS 4 Lis calisie bl ;o « giludl (LoolSet g 639 ol
4995 L1y Jlsl Jbo g Gl (bl a5 lyblre ol iyl Hl8 camb ol blie
0ol w polo Gudiznd )0 Liwly ol 50 ol oo &l Sl Ololudl wiwjLs ui)ylo of yoo
28 Ol 0 (Jame OlHble b agalse sliwl) 59 b GLad arwg o)y &
LM (559105 gl 9 (Saloxi — haogi (o o)yt (995 50 G E 98 0310
(&3 Gl ANP gy 5l oledbl Judaiga jou cur wdlon Sl 9 slaibulis
! o A8 )5 050y Jokw oilogil 9 S5 Lo 0 iy Sy Joo AICGIS I35l 5
1o (ol yed (g5 9 (o (g5 4T w0 oo L by Ol bl Al (o 2
Gblo a5 amd o0 lid Gidgh Slaaidl (riored .ol oo Ol blie Judlly (o il
09N & Cawl ol (o) 6l & Ol i Gl aldS sdans ;0 ool wisluw
0,5 ailgS ay Ggw sy (28] Caoms 4 b GbLw (nf ((orub Olyblro 4 a9
@ Y Jlo 58 Colun J5 auoys YIFY 51 olw s ol sodbasslo @bl ke 4
28ba Hll danwgi acunlow STl ply el aidly u 381 VIR JLlo 5o wusys Y/FA
a1y 055 Arwgi clad ogy widlss ol cudaisle Gble o by chigdd [, JolS

S Lo sy Gl il ol (LS 3 e 095 gdla b1

iagy Wi

:g;.él,")o c_l)l;
\Yaa/-gnN g
(655 &b
\Yaq/-qv#
:J’)LA%.. éi)b
AR S VARYARY
el g b

AR SVARIAPN
ST e g s
AAEATARTER

HETS{PRWLY

5y (LaS dnuwgl
399 (i e

e ol bl
CA-MARKOV s

b agzloe sbsl) )0 (550 slad aswss cwyp (VT Y) D Sliom ol pl g 0010 o0 oygn gilas, ¢ ¢ 20,0 3L
YOF-YVY (V) VO o oldliz pole s3,)l5 Sliin dpii (g ol o 16590 anlllas) ame o ble
http://dx.doi.org/10.61186/jgs.24.75.4

oS

BY NC ulf.xw}: ©

OIS 0,1 oils 1 il



mailto:mehr5490@yahoo.com
mailto:geo.ebrahimi@yahoo.com
http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

1FF Gliwoj VD o lois o, lgs 9 Canew Sl LS/t pole 50,0, 0 Olidini 4 i YOA

doddo
5 (VAVAA N S99 slagion) 958 s0 (36 goloaidl anwgs 9 0y Sl )3 Comozr Gl 4 5L5 51 (G e Ay
VAV L 5o aoie o lojle glai,) 155 sabs BV YAY () Kan 5 Vhailrlel)) ol 0, > 4o pslie s
AN 050> 4 YoY0 Jlow ;10 00,0 FF.A 00> 4 V44T Lo j0 g 20,0 Y28 Jolee oz 0 bla Conos
30 3o, OV au VAV Jlw 0 as,0 YOl ailiarus poS o ,0iS (glp Cans (pl il ol 20158l oo o
i sl OV Y YAV (e 5 Jlaiie) dw) arles do 0 AT 4 FV.0 laid oy sl jeiS 0 9 VYO Jlo
~Cy Sl s s (e 50 Comez Gl el aSl gl go (L) 5l 00 S oolaiul 4y jomie LA &
5 Gz Al iy oles L5 e laslo 3,50 e TV VRN 550 508 oo 5 A b Lo acone
sl i lmem 0d) i od aalys pl 90 lal Came g ol wly: )y oyl o ean] Jlu Y b
99y L (S e GBS 5 Comaz Glalil ogdledy (A7 ATAY ) Sen 5 9 ,) Clos alss 5 50 ) (50
o o jo i (Goislee g oaell o 35S il o 5 gy GlojlugiSle 4 5 005 pllen bl G drgs
e oyed olad LSle ol (50,95 oo 4 g SLbI (ol)5 (LS gt g (Lol S8L L Tizme g 0 laibinl e (Sl
slalasd 5l wlio S658 S 5 0 bl del p o g @ gy ol STYOA YA ()], 5 Fslo) 05 o0
5295 Slodmie OISt Ly 1) (64 (sl a2 )0 (YA IYAD (K0 5 0,5T (39) salil wlyssi (6500
ol g o gl o Shls 5 oy 75 Gialidl alax 51 Ll OV F VA0 Vash guggl 9 £ Slgr-lac) cslo walys
9 sharreetimn ) St o gt oS 50 bl plesl ,5LeS slagres o 25 (YT N YAF IS 5 ol )
NS ce oyl 51 Sl «roe 51 Aing 0oliiasl pac g (5,0 Slaas 5 il aiy3n ial33l (oxees o bols
il il U bl gams otz o a5g by (T TRV San 5 o0B (TFY AYAY L San 5 drgo) Cun
Sl Gblie ay gloanlid jobay (6548 bl ¢ ol @lie Sl arg) 0 Sol0 10 2 5 (S D @ 3D 9 Conex
bl llodan o daylys etz 50 (¥ DAY K0n 5 oomsld) Conl 0 o oo sl ke ;5 pdyocms]
9 B eed Ay (pgas ;0 Ll (al )3 el 00 S 0 )l Ay 4 g, slo)eS 3 g |) (Slos S Ol (ol
el o o)Ll byl 51 (B ay el jo aS conl aid I O jg0 gouxie Sldlas o Ol )bl

So3d WD) oz Sl Jlae b iz 0l (S5d arwgs aslllae leie b pagh )0 (VYAY) B s ple
b oS col o e Gtgly sloaidly ol aislopy Sty blie (s5m & #ed (nl Gorte K557 5 Mz A5
als Sial3dl 6t sl o515 a8l Conl o0d GatS o S 5ed dresgi Lt (bl 55 50 4y o Sl
2 OTAY) Ghlen g j9m ol osmn; plonil 4 STl sladigy 9 jluslas Jalse 4 4295 (g o515 (0l g <ol
Ol Gediod @l aiiloy GBle b dtr (S5 dnwgs (Sl jo (e Jolge (A (o) p 4 slallin
e 9 Ul el oy 0l s (Kb Anasi (sl |y (3L sloiom p tilaie parc (slo S o ols ol
Sl VB (o)l oogume 1o (Sless g (FoSue slaaxly (Fp Dlaxl ohgts 5 Jlod Ceomsr 4 el (S5 dnugs
3 a5 sl b 95 s ed At S 5] el (osglghynsts slously b 053 ale s sl
2 asly (S S8 e 10 rized 5 S Sl bl gl o5 YU ol plSol b glanijl
2 S slad s ndyeaml Qb5 plyie b glallie 1o (VWAF) GlKen g 55 ol 0oy e slocDew Jilis

u:...‘o L FHUSR A (_gl.éua.>L~J )‘ )lS u.s‘ 6‘)_‘ Slesls )‘)5 )P0 y90 |) ).s'b‘ ).erw Ms ‘AJ)J) U‘J”U ﬁ‘ﬁ

. Chotchaiwong
.Ramachandra
Shen
Dai
. Van Acker%
. Atta-Boateng
. Owusu-Ansah

~NouhAwN R


http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

o4 OLSeB 9 ford | ... wlpblito b agzlpo sliwly 10 504 (LS At (o 0

GLDLAS )‘ Qo )0 Y. Sgd> aS el U—‘ )‘ él} U’“&j)" C.tl...) ..»‘loo; oolawl QS""'JO 9 Ls).v)d.ala).: aé‘o)Lm LsLibua?L..u
Ol Cupde ln ollae S LSl 5 Wil oYL 4 bawgie (s pdycan] @iyl o el (g b sabaisle
Sl olad Jdow glee cog 0 alae ;o (WWAT) LKee 5 Jlo anles oo @l 1) alyds 51 5L
AW (Byh it Byl S A il o et B KA GailBg) ey 0 el SAaes (S8ls8 9093
& 20 b S Bkl Sis ailag, 5 sl Bk I Slew Cbo g5 6xS,LE S 4 Sl
5 slailog, slaanl,d 5l ol Jase Ol ble (om0 50 g 10,35 ,LS @las do s caslinl glis )l g olal cails-og,
Oy 30 B33 e 989 Gl (sainaiys 4 llas 0 (YYWAD) eiile 5 5 las .o)ls J18 coluludl Jolge
g s 0ol 5l alold (S 5l alold (s5eled (sl ol )l a5 weo o lis megh gleaudl wslaisls  olisle S
adbhie Gla bl E589 50 S Jleiml Glayell r st Olssar 5L s c2l) )5 gl
G arwgs A8 1 e Ol e gundig 5 ololid 4 093 asbbl ;o (VWWAD) urs ailoas olulis
oSy Gt 5o Jeere (crmdb Olbbre coled leo 51 @3] g a5 ols lis b ) o gl sl @S ls @M 4
23 O Sl 035 (o 3 slaams ;3 @1 e 4 (Shnmg yaame 5 Milce O ojble b Cow i Gl
D)y e Vb S b Bblie Sz )3 3 50 el Gl dngi g Sl 039 i sl oy (nl 385 Sk
oble plp 5o bins; 5 sd GloelKisSe (s iyl olad Lloo L OVYAF) Ll 5 ooli] ool aidpdy
L Liwg, VWO« (oliwg, oS YAYD gaoome 3l a5 auidl caws al (pl 4 (LS bl 16950 axllas) a5
L sladlie ;o (\YAY) o) San 5 soblp 5 (goml aitun Slo aljly oYU [l Slas b asgy (0 78/VF o Coro
w8l )s )8 AN 5o haeme Sliblre 50 b 035w b slacdl pslol Glie (23l 5 Giemie Olsie
Olaie cow 093 alie ;o (WWAY) S5 5 iwls bl oo pdvcam! )glol olal a5l 2,5 54l o3gu,d il as
Ol By 035 slalingy 5 (1 o8 Glamglio aslllae glivs, (g )0 olRSsSes il (o)
Com (£18 100 S pdocam! liae (2alS 10 L & GleadS Lewl VWAY s 51 G g5l a5 axdl yo oylendS
ol Sl 5 sy ols el 035y 5o ] (Sl 03, & g, gy a8 005 B350 ¢y 20550 SLiws) 4 &
ashis 3l oo ,o YY) as aubl )0 judiyeny 8 095 Culy ddlate S 033 ) sy Gleie Cod 09> dllas o (VWAA)
g Kb asyls J13 Jlas ) oogasme yo ddlais 5l ae 0 Y7 5 lawgio Jas b ddhio ;0 as,0 YY s oS sleaiy o
Worexr o515 Glajle wl 2 1) o LS Girlame Slhas oty adB ags 4 glllie 5 (Y0 )
aibie oz 4 s Bble a5 aase plis Jlagh gleadl Wo S s Sy ol ple (Sogll 5 Sl
o931y leslauwl L (YY) ALBLL 5 (BL wloass gamaid Y Lo g YU laug s Sg ) b gl a5
J.».l?u oals )‘)3 J.J?u5<\.:).>u S)90 WAL ‘_JL..J i ) ‘) 9»59_» ‘5>Lo) 9 C;aLaB \.\.w) ..\.;9) Landsat L;‘o)bﬂl.o ).»9.»4.:
5 50 St 2Ll )l g B PSSkl (e @ e )3 (V1) V- pgietomy 9 A S0gadsn
e arwg 3l S pmls wilasly Sglite sg b 50 o CA-MaArov Joe G5l solawl b Llzl, o556
Q) e lad Laas g 005 V (g9 )l 1 505 (6 e drwgs ¥ (ga0,len ;0 Conl s (el ol S g g cadais Ly
Ol S o @ 095 allie [0 (V1) L5 o WV STlg o) oo S5 a4 3 Gl (g lacusgase o
Toe ‘C"L" 9 4.._‘>‘\)).' d;)l‘o J..\.A 9 L_J?J'“" ‘_glJLoy‘ ‘M U?"’“;) )‘ oolazwl lJ Oz JIM o LS"")I ‘_g)a)ls
hYeve Jlo o addllaes ge adlaie (08 Jlod 5 058 (o8 o Slagidu o 1) ol deg dnwgs 5l oy

8. Bagan & Yamagata
9. Chotchaiwong

10. Wijitkosum

11. Wang


http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

1FF Gliwoj VD o lois o, lgs 9 Canew Sl LS/t pole 50,0, 0 Olidini 4 i \

Uy a5 (lod S ame (Soll ol laimlay a5 sl 48,5 Gld 6,0 dnmgd 0l 1 opdle oo bt
3o hee Sy Syl 4 0ed dlae 0 (YY) Ko g VYhe (oS oo ais |y 5)ls 0925 ddlais opl o Lol
bugie mhaw g 00,0 ¥ 0 93555 )0 yhas ) dilate Colus a5 was oo (i (o))l @bs wliSls e 93555 00
Dol oo do o AV F s

R 59 1y 595 Gl et dawgi o)l L 50 ol g @3S O Slidllas g oad S8 Cdllas 4 axg L
oj9> 3 Lagiagin 2Sos b gt (il pled azg (S ol 5) Gaen Slams J3 (w0590 (ormlo Ol bl
il lojlsale sloosls 51 g oy b e SLbbre pln o 558 (liw el Condy (o) o saemme bl
45 9,5 Glee ez lsSse (P Hsba e (b el 5 Ol ye lasdllas 5 Gieghy i Djgpo bkl o Ll
g asle ) ommb &l has g 89 il 0gilly dwl pdalil 15 g Sis w50 6518 Judo 4 ol pl HeaS
o 9t 5l 0ylgem a5 (Y VAT (e 5 0ld)) 955 00 g Lis (51 )5iS (i iyl alox
3 Big) ol ot s T 4 B e s ol S 6 5 plishe ( JcSiS il o (300
e 5o able o ol colus IS 5l oo 0 YVIV aS g, ebas (V- V-1 2 ) VYAV eolilaly 5 80k o) VAT ) S
Ol s adl )9aS 03 12 (aneb wlgw £989 o 5l Glnl S dged plsie Gl5 e I 1 13 (oal wilg s
Ol 09— Yo 5l i ez o ead plulids b aisl> Fo 5l aS g eboas (P AYVAY () o il ol3,8) <ol
(S A Angi Sy 9 o Dgmme dxwgi Jl 50 (5548 a5 Ll 5l 5 (B0 VYA g L) el ool &y lnl o
3ol 0 lo L g2 M ) (arme slagl iz £985 9l o0 o L gt Comen 33l 9 O 2 ls
M e Jyolt 5 iy e 8L Lo o aling, 51 2 len s, b 3 cslalo o oLl slo S
00955 tiians 0aeld ol 51 55 oyl bl (gl s 51 S e oyl (TF NTAY (o) Kan 5 tlige 915,9)
al,a B e aiol Ve LA sgas aVlo ( ols jgbay 155 liw gl 5 ple jobay lhaisle liwl &8ly ;o .o
a5 ol o)y pliwl 4 &yl Gl sla i )5 Glegi 3Lk Voo pdl Lo j2 55 hwgie jsbay g di oo 9>
AVF-YY TR, LS g ol 05 oo ol |, il lyae azag doys Vo b B+ 3900 ai¥los ot Lt o]
21085 S g5y 2 Ohile (285 L8 b as e o s 5 Ll Glag s ol (nl LY sass
Ll 5 (AL b falS (L2 6 )5 S (e Slagsb Glal Gl plelid ey Slebl 3505 5 ]
) ol 0jlgte olas 457 395 00 Lot 4 il OMSaw I (25 Lol Lo Sl o ceslial (b8 ¢ codldl 032
el ol il g s 55 3 L e sl 5 Sl 03,8 S s

5 olatdl (Gl o515 35 50 a5 S5 sla el 5o logas sheoe Dbl 6l bo 5525 )3 (2ol ool ple
3 s 48 el (65558 sl 5 sl 10,55 51 Slofrg Coeal Sl it (Tt il g pdycal Sl 005 058
s s Sl 00liinl g da slagSl (65,5 (IS )sboa b polaisl ol Gaoy 945 (Slanwgs glaaoli
Rl 50 s Bblie g pdiael (12l5 0 Sl o Sate 553 Siaelin o S Capse a4
S ) bl (S g sy g 0ol (A pllolin] gl grmb S0l g3 45Tz il o b bl
3 el SIS e, i ez 5 Slaitle GV 0515 g sl S dagd o selass
5 Obogwe) Cunl sonidu Cawg |, Golgm ol olal (g 0dgwd slacdl sezg 9 b slajlugesl
O hade gyl g b il e g oaclE o ST 0 dxwgl (el 0l [S3 aS jeblen (VT YAV S
Consleso e Arwgi )0 s o 4y 09 dmlys i o0 (6 gl Wl sl 00, (TL b o5 Sl bl
3 28l Sl sl e Blaor U g 5 ol 51 (6l 45 558 48,5 b, sl 35T, il (sl alnaiey
32 ) sl b 5o €T L (P ATASGULE) Sl o] (Saiolshyzm 55l 5 s dnmss g, (ot A2e3ls5 o

12. Ma


http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

\d OLSeB 9 ford | ... wlpblito b agzlpo sliwly 10 504 (LS At (o 0

sbdl 5 Sl blie )0 bpd ol @il Olies 5 Cosl 00l e bojed oogame 10 @lses Gl Sl
18 69y 2 O Gl [5S g arsgi odgume )0 a5 oyl ATl ool 035 Siglie o (rmb
Dygods 005 Jew 5 S iy (Byme 50 (g e JuS bt 4 S0 iy (555 b e b 5l iy
et g Bl dxwg G Lole 5 laypd (S5 anmg Gpaeliy o alnln wilesg iyl g0k
Sy Sopenl o jeds oldliz Cumdge gy 5 6 d ke G SRy ow)n ol Gadieas] Glie S5
arags 53 wiilga gl & Sl g T BLbl (25 5 b ormb S (Gl «saalp o2l o 2l ol
oo Sysorny imed Jlie absly ol 50 (A3 N PAAwl ) 5,8 13 axdllaesge il anils ol galS
Caiied Al g8 by 45 00iiS dyigd oreeb ol blks 45 55,5 o

5 ot ol canSuag xmb Shblie conany Gas b Lol iagh ol oad 4 axsl Lol
5 ololid 4 o)l s ragh cpl (Gle 4 el 485 O g0 bosgase (pl 4o (6,0 slad arwy | (6,5 sl
Gble ol o Slolsale ooty § ! (! > sasds 3 eolaiwl b yeb oyliw e PRI ANEE T
Wlgsy a5 05l wald Jazms 5 650 iyl sl )l Slbbre (nl gy 3l ol sloaidly b ojlo e oz
Jans Gl p3Y Sleladl @l bl cpl el b L g aslo Gdaie s S e 5 Y o> 1) j0i ST dnwgs
Syl w0l 1) Slacls 5 Sladl sloog S (6 s yhas

T D)

aslllans yg0 allain Copsigo

o TVITS 5 3,5 Jobo YRIBN bl i Cambye s 5o ol isle il 5 55 (i i) aalliaes o ailase
WVEIY ol Corlas 5 (V) USE wilie 455 508 O 3550 5 sl 00 @dly il 3550 50 520 FYYY £lisl o 5 Jlod
Ol ol 50 (Sl xSl 20 o idig 1) liwl Coluse S 5l a0 VY sga a5 Cewl a0 yieglS
a0 YV Lo aieS (1l g 0,8 sl a0 VOV i 0l jo Leo acion 10Kl 5 0l o o o Y0 OA
MLl ool o Camez 5 Casl liaaz 5 oal o635 p0 it A gl Glsed ol adlbe oS il
00,5 425 |y (ae) S5y 9 o (S o dlilaie (pl 0Bl ge HE ITIOTV 4 S0 1TAD Jlo (g led oo
axdly il (VoY) qoyaytaghs QABD & (Vo) +) goye tashS FONA] T snbaislo slayme) 456 jsbas ol
il o pyeyiasheS VEVFR g PAVIAY Comlos b i 5 4 g3 p0 5 USiz 305 0 oty e (60,15 o

" 5 IR " oo mow  we  oowm  wow e
® ®
E- 8 o)
s i \
SR \ E /
4 P % L
2 i AY
1 ®
-
ﬁ_
_—— 3
—
\\ ]
~—~
#1 T
wa, § i
B [ | B OSSR o~
P . TR WL 8 5 o
- — 8
# a0 4003 3 200> )

aslllaos ygo diliivo Canndgn (1) JSCi


http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

1FF Gliwoj VD o lois o, lgs 9 Canew Sl LS/t pole 50,0, 0 Olidini 4 i Yoy

o293 el Ghg)
ol 5o odls (6y5lmaz by, il (el — hrog (anle ulul 15 05 cBan ulul p pSl> ey
ORg5s el GlalRLS g gobiwl i g (Ol (615 Slraldi agd g slojlsale slrosls unail by I aslllas
5 So aS ANP Joe 5l lools o g iy ol Jsl Lide 5o Gl 00l a8 )5 almil idu 90,0 ol
@iy 5 Fhe slojlreny o ke 5 Cenl 0alald I 0y o jbimediz (6 S preal (58 e St 9 e
Gy 5 Giledoe Caz Grizen B 1E sl 0550 (s 5 Giiilome; W) omeb bl
oot 5 by 3uili gz ATCGIS J53la 5 5l 5 Conl o oolital (yimmsd g 38l 51 55 ormabs ol olea
08,5 ooliinl (6 ed drmgs Su (b Db lig0a 5 canlis slag e 5 YU S L bl

5 B95 )b 0y Joo oy, 5l 6 wdy 9 LB ) St JdoS S 58 Glagl Sl g i o
5 2Ll 6l Slss 5 VoV Jlo )0 s ed a8 St Gt 5 Siledse sl OB Gladshe Jow
ENVIS.1 ji58ls 5 5l losls (5ls 5 5 (338 in 6l 98,5 eslaswl IDRISH 13316 5 51 ol)l (60,18 i
~diges slp 5 GOOQle Earthlisle 5 5l coles jo ws 3 eolinwl ArCGIS10.7 l38le 5 5l 55 (o3lo 0 o sl s
el ot a8l (gloJsnlo (glasols ganaisls gz bjeel sla

o9 50 eolawld g0 gloylgale pglai Wlaskin (1) Jgos

S S @y ERVE W o,lgale o T )b Mo ,U
S Y OLI A Cewad ywaa /o /A Y414/¥/YY
N2 ETM+ Y cewad ISV YAL; AR DR VAT

arogi b )53 0,90 45 0,90 S 3l 1y irmes eyl e Jlozol 45 el g)l] 5l Ky Jsks (sblogil oo
st BV G5 )l Jlos (Lo nll S (o0 oy (Sobaon lalietl (alil 099 99 G JI Jloil G 5o
el o sl alplis 1@ ATAY AT 0L lore) Cansl (b 8 LS 4 Cunnd 9 015 od Yl 50 1) (e 6 2585
Sy S o S 55 o b 1, late 55 (CA-MArKOV) Jowo . o0ls dxsss 355 Lo o3 5 sk sblogil 51 oS 5
2o 30 gblite Jyoz bawg a5 ey )5 Olss loly Jl ool Gwple Sy Jobe sblogs]
Did posS  28ly gl ygige Ll yulg8 (CA-MArkov) Jow ;o cosl oo sl sl slallas b oodplass
Sl jalme slaobo ol bl (ol 090 Ko Job )0 S Sl @y Joho <> S 5l oo (JUsT G158
o0 0y90 4 (1) 0,90 SO 5l 1y ey 68 s Jli>! (CA-Markov) Jowo Judss (YYY 1 YAF O FKilgn)
oS Sy st Sl 5 gy o olgiinyg Jlazl ole 51 oolil b Sl yeis pl 05 o cirogs (1)
) abyl, 60 aplme o1,

St+1 = ) “-‘4-.“)
(Pij* St)

Jlois! e 5l Pij 5 t+YV) Gley 45 CA s Jsbe > St+Lat) by 0 CA s sk > St T 0 4
139850 Al (V) alal; &)y904 o5 Sl (> o Jli]
(Y) abal,

By Pnn

13. Memarian
14. Huang


http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

Yoy OLSeB 9 ford | ... wlpblito b agzlpo sliwly 10 504 (LS At (o 0

N
(-= Py <& ZR}':’:‘J(LI =W )
j:\

Pn el gam oley 0 ] K00 b a i ded > 51 hows Jlis! oles Pljecesl PGS Lo Jlas! e il
38153 () S5 Juto 6 Gty JUl el g 5 Jol slney39 (s 525 £ el g o o JLoio
WS o sl 3 JED] e 5le 55 B NTAY N5 LagS 5 10 5,550 cenl()) S0 Jlaix! sl Y Jlisl 5 g
S 5le 0 paniy reBS Al edaline 0)g0 S 50 wBL Y B ey elge SIS e g A pf ke SO 25 e aS
Oh)Sen 9 VY Jlaige) 05 oolaiwl gim st lp Slgi oo pads aoel el Sloj oy90 S 0 AT alal, 53
St eloJonlo sloosls b ad uil Jobu sblogil Joe b 355 Lo Juko 5l onlitl b araslone el sl (Y5 VY40
oo & ok S5 51 85 5505 s o & LY B 15 095 L1 (ol Jol JLio 4 swar oo slo Jobos g
5 VASE) 0 S5 edibs el oty gy ol s by |y ouibsasiie dilate 45 il b wiols e yurks S0
oS el Joho Ll 3 Slyeais 5 ol 385l Sy pedss CA-MArkoV sads anls (VY VYA (o) S
Joe i (2l 65 plad Sl e bt Glp WS o0 e | ey 68 XIS Llyn
Jelse 5 2l ol 58 et sl bl s b 2l) )5 Sl o¥lazal o Sl i iy 4 5l 35l
Slpass g e slacusgazme CA-MArkov Jow jo ol 60,8 s JEol ulg8 cayyas gl ojls Solas
Joe C85 sy o Jgl Al o el Al o 90 Jols CA-Markov Jows (YVY A YAY (Slsn) wigd co (8yme Solas
50 00bai8 5 gl lamle (slassls 51 ye; (6,5 judS Sm i 4 by ye slaosls x5 g al> e g CA-Markov
i Sl g Jow < anl sl (OLI oo Acewsd) YoV 5 GETM osimiw ¥ canad) Yo+ sla Lo
Al g Cawlodds ools lid B oalolee jo (IS cds iy a8 18 eolatuls jae YoV Jlo jo e 605 Ol s
Sl 009y LAFINS

laol 109,00 Dled 4 (55978 Jloms ol (234 bl oo plulid (i) S Jlizl (o) n sl
OO 5o Coenl Glie (wlalyy oY 51 Suse e 03,5 QLT (S50 50 55 sla)lne 2 g 1ajlre
355 S9rge Dledbl g laosls 4y azgi b g w08 ol (Gl Sk 5 Gl cawgte 0l ol LS Sl
Oldlas oluly Hlais )50 slaslas 51 o po alllaes ;g0 (gadhaie o (B3alire) 5o She Jolse lolid 5 (cw)
$laSd Judow anlyd 5l b jlee gomady 9 b5yl sl Gidu ol j0 285 18 ganad; 5 obj)) o0 s

el 00l oolaziw!

DOm0y iy ko 9 W yLe (439 (V) Jgu

L)l 55 039 Ljbro w5 L )Lzo (339 Lo
«[+Y1Q Ls,él)ls)g)lf /YA @Lwﬁ‘
ey bl | sloaSes jl alols
Nor el | e S e
NF ot
YR et

15. Alqurashi
16. Kumar
17. Mondal
18. Fu


http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

IFer Gl VO o)l o)lgz 5 oy o 1Lyl pgle (60,43, 15 Collindini' 4y puii \ka

SJeVY wlssg, 5l alols “IYAY Sigdaraen

<[+ A$ Sk

ERN Jl}&.x;_!e.)) <[YAA ‘:»LWQ""}
AR S92 90 (S 3l ipma;

<[ FA S5 5l alole
[V EREN

5 05 Jltol dawgie Jlotot ol ol (et Jlotol (M50 0 (Aaline) sabaig 5l Jol> ol 4l
st wolas aoye VINA L YL (L3 Jlas! (oS s opl 5o () JS6 ab gomaids o5 Ls o]
Jloio! oS Cyaimman 09 oo Jold 1) aisl o il 2l 5o 9 Vb ol )| Glib wlj (Sws)b slyls a5 able
s Jlis] G g 003 VF1HY L oS Jlais] oIS o ys YYD b dawgio Jloxs! dlS o ys YYD+ L ol
25 Ol By gtz 5 0)f g wogiz ;0 oS Giblie 0gd oo Jold ) ddlate 5 Colss 5l 0,0 AR L oS
A7) Jgazr adlioo Ghjiloyee; ot flloy ai8 ) )8

51200°E Eiul(lﬂ‘ﬂ'E 51’4.0‘5”E STVS‘D‘O'E SZ‘GI'U‘E EZ0UE SZVZ‘O‘D'E
! h
}
-
Laiafy |
A e o g ]

.
£ ) e Sl | ;. — Le
B . B
i a4 Jhoiot -

O Bugio Jlaist [

00 wae |
3 [ SR £
& — T8
5 i

z
z £
£ 53
: 5

z
= =)
£ ra
£ &

|
31200 S1"00E S1°400°E S1'S00°E 32'00°E SZI0CE 52°200E

ANP g5 ar (38 oy 3 Jlosior| Jomailiy aded (Y) Y

U35 gy

et g SB ganed) (S slajlire ;a5 Sl oo Olge 35 suman 5o (1) Jsozr ANP Joe mls b
Sl FSme Bblie 5l alols 5 (bl slaaSids 5 alold coods Cuz g 0o Comal oo ies Gl i 4
ol &5 wilioe NNl e L £ eizen aiBlios 13,55 dilate Ay (umaigy 53 7S Coesl
A3l b lso 5 b lre 29990 Sluslin o )5 oasmslis Jole

A uisaigy s lo 5 g L ylzo (39 (V) Jgu
L lxe 595 039 Llxe 55 Lo ylxo (439 L lxo

o[- 5¥ S5 3l 5l alols AEN Sl
¥ bl ) sleaSes 5l alols



http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

\E2 OLSeB 9 ford | ... wlpblito b agzlpo sliwly 10 504 (LS At (o 0

¥ £lis | AIYES REICY;
“VEY o

DARYd S gawes, </fYA b oy

“IYYF e 5l alols
“I\YA &5l

(JuS 5l alols o 5l slagasli oy cnl p 5 (b oSSRy w5l ojime) St el (A5 e
Foe sbaaY (39 G5l gl 5l o s 5 Bl g (SeSns Bblie 5l alold 5 ot cpnlidne et S
0iS Lo ;o ,lais g0 slaa¥ danyl g5lwd laibinl § oy5ws pow 558l 5 oo ;0 ANP g, 5l ooliznl L a3y 5o
50 alisee gl slacas 45w ssalice a3y Jas coiudig ,0 Wb Gl Kous, Lweighted sum jgus b
shls as bl cunl a8 5 IS JeSue Gblio 0 S0o3 g o S Job jo i a5 ol 5929 oogase J&I
Lt w5z 5l ol s 28 Jlod 5 (B8 Jled i Jlod sloarals ;o wlad S 1EVL 5 Vbl s dyae]
ks yge sblis (sl Gladus (55 pd (Bl5>) py 5 S S 8L L plgie |, o] e o5 090 Jolis
o990 a5 pl 9 el 155 5105 ol Ll oS & (S25 5 e 5 lyad (slauds (Sl
Coluwe aoyo VoY g0 YU s Gpdican! b loay a5 cul sadgunaids (WDIS O o dsdlaesge
YOIFY Sga> piomad 0ad s0 Jold ) Wjls J13 LS Glbl o a5 aablie yiinn 5 wiws oo (idey |, w4l
Slao,s Ye/fe sga awgie (6 pdi—camw] b odgame 3 8,08 )13 YU (6 pdscam! Glie b odgames 10 ol duo o
03gazme ;0 ey T o ol Jlial b osgasme ;o liw 0d Colus doyo YENA g0 098 o0 Jolis 1) aslais
2 W35 Gndiesl 2lr 00 5 3 a5 055 ol Glgiee Sl (nl 00 sl 00n)S By Gl Sl Srdyees]
(1) U5 ool 285 )18 Gl s ndyam g bawgie 6 iy lagsdS

sraowe srare sraore srsrE sove sz ove sra0re
Leinl
i) gon e
Bl YU sl sl ’ .
e . B
3 SR T re
g D oM L =
& - s
O bogie s pds vl - !!“-&“‘ - :
B o 500 s ~ N .
00 o -- oA i
[ QU B i Hi
. Ay ' Fd
Bl CQ shwwiin "_'- . L2
5 z = K
\
| I . o -
L . > P
L e w .. L
z i % z
1Y v . . L8
) - =l : o ‘i g
8 ~ 5 . L
- - ow "
T o " T :
.= wy -~ W= e
Qp'nl.q ’ Kilometers
[V Pan LN 0 3 & 12 18 24 8
8 srave ST0TE ST 40TE 1500 STU0E Sz 00E szoE

ANP gy a3ty 6 0g el oyl e alidis (Y) S
M (g
sy | Y s b 0lial (g $59l5m) o S9Kme Bblis e wailesg 5l alold) Jlome 1 A5l 58 gy


http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

IFeX Glioj VA o5los po)lgz 5 oy Jlw (2 bdlpizr pole (60,50, 1 Slindn g puid Y77

)‘ oA C‘W‘ @L@H U)9 )| oolazwl la wl.ef B A LS)L...JQ)LMLH»‘ REC|aSSify ela )l oolazwl La 9 o.); L.S)""‘“") 9
S5 b g eoS oy Weighted SUM jgins 5l oolical b jlxa s plod Y @ 1) lxe 25 2 0539 ANP Jue

(F) S a8 )5 as o o Jamily goinaigy aiis (ool Sledlbl glaay

S (guisdiy s )lro 5 9 L ylxo (39 (F) Jgu

Lo 115 039 Llre 55 L lzo (439 L ;Lxo
o/ 7f sl spls AR Sl
/.98 S 9Suns Bblis 3l alols
T £ A g
<IYYY [~
JIYYY alsog, 5l aluls 1YY S3gl9suap
AN S8k
RV SB games, AT sl (o

ke Sisls)

Oee sleaidl iae

awgie YU YU jleas sty b oS 0 a4 O Jlaii! sl Bl @ | asdlass j g0 05905 (F) JSi jo
) alols e ool 233 5 it 68 e o5 ol ity 5 saeiab Gl Sl Sl 5 ol
Ol wals g Odlew £985 SIS dihine o )bl Sllee 35 (SUU 5 baillsg) (Slelul .ol 03g) 4l
e 4z e a8 Syge ol 4 o)l banlpl g (ol Uy, 0l S g (ol U dilaie ol el 0098
Ol e el addllaes oo oogazme H0 BYL Glelas )| jo ol Li,b 093y cpizmed g 50k edal ] g laals
Y 3 elB S gla Shg el o0ls Sial33l ) (68 s e yieS sl 50 g ond iy oo LUl
ol 5 anly 4z 55 5 wasca 18 8l cos 1) S gy0 4 Ol G339 e g ansls 1 Gl slagan
ol azis oS jebplen ;oo ilear 38 oo il aibie (65 Jow 2 g anals JUis & 1) Slly; gas Jlse
S S £589 e (it LadilS0g; 40 S0 bl s 5 Fomlb e 9 omb gL bl was o
ey b sloeigy A2 () 55 9 sn a8 Sl Jlaiol Sy olien 39 455, alals loailiog, a5
y a5,ls )58 leaal ol Blbl o oS Jablie i a5 dad so Lids 1) Gl el Colue ao)s AT d50> YU Lo
Lo Jowdly bosgasms g ojls S8 YU el b odgaoms 10 Colue 3o )0 VFIFY dg0 pioman g 098 o0 Jolis
Jeniliy b oogasme ;o liw gl Colus 0oy VoIV 050 090 c0 Jolis 1) adlais 5l asyo YFIVE s> (650
Sblie S Sl o5 5 il el 028, By ol i Sl sdgane 5 wms YUY 5 ol
B VL Sl Jonsliy b ailo o )95 peed (loe cnl 50 45 adlyoo Llo lais 50 0gaome o 1) il o yiin (Jlod
GBS B 5 Gre -YY) by el iy 5 Jlsen slacad o ud 61518 0 lgiee 1)y ol e &5 canl it §
Cadls ol JElo g blg> yo laanl ]


http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

vV OLSeB 9 ford | ... wlpblito b agzlpo sliwly 10 504 (LS At (o 0

S1200E S110TE 51400 51°500°E S200E 52°100°E S220E

[
e (500 i)
O YU b Juily

Bl B e g
s OF Buys Jouiis -
0 oul Jusily
B ol sl il
. C3 ol i .

i
o

w. i E

- - r
h ". o Kilometers
s [ 0 3 & 12 18

®gUN

511200°E 51300 51400E 51'S00'E S200E 2+ 00E SERE

ANP gy 4 oMo Jloio | Joomndbty aidis L (F) S5

W35 9 O (o) Guivaigy ¥ @il eolisiwl b (ormb Ol blie (suiaaigg

l). d.l).l) 9 (J"’J’JU"'A) “_;)L.m Lsod...u 64.\.»4...&4 LsL(bd.m.Q.» ‘d.xJUa.mb)s.o a\bsm B ‘sla..\.’z.n g_;‘).'ol.?us 6.&.\.)4.;@‘) L.s‘)"
ats (Wil 9 dlomes «Mew p wST L) pliw el o Slble led 48 5 035 586 5 Slbgen K0S,
o Jeily gondigy ol add @ asg Lol gondad WIS 0 jo Sligeen opl gl eod agd add s )5
bugie oz ws,o YV/OF sgax ol oz s )0 VEITY sga ol jlews s b sloaiy canllass g0 0dg0xe
Oy 1y ol g Corlans 5l aus,0 YYIVA 0g0 oz jlews g ,las oogiome Colgd 10 9 duo 0 YAV g0 (6>
a3 18 oh; yhs b adds o a5 ;o8 b BlLbl ohga) Jleds ol aS 0,5 JLbl fu> ol ge ol by des oo
99k sl Sl badl (S)le 4 0Bl (ormb Sl Joadly (n i hils Slais g0 00guze 9 5 (Con
5 S5 5 =5 Soime) g Lanlpl 4 (Soo5 dahuS 4y (05 cany 5 Jlgen Glocad b gloaiyy jo 2t ol
WD) S cwlad 5 1,8 bls )l sleasis 5l alols

st sra00E sragE s srouE sz ipvE sa-a0wE
Laaat,
ot O fblike s i
B oL sl s
z
£ (ST e
29 ) 2
8 O8 bugio s
OB o s
Bh o5 sl a5
CR ol ix .
z £
= F&
g ]
I
[
= z
£ =
. N
. b
" - 3 w 4{‘»! E
- w - Kilometers
b, 0 3 12 18 24 8
Zl
® svabme s1a00E s174boE 51°5b0°E s200E sz 100E szab0E

35 b ey (o Ol yblke (gudsding Gadndls (B) JSb


http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

1FF Gliwoj VD o lois o, lgs 9 Canew Sl LS/t pole 50,0, 0 Olidini 4 i YZA

b &l pble (cuiuding phs Jrwily Gl WS Coline duoys 3 cobus .(8) Jooi

Coluno w0 )3 (km2) el s iy @,
\EIVY FEEIVA ok sl )
ARVINZ OAY/FY ol Y
YA/FA YVEIY Lgie Y
YY/Y FYVIAY oS ¥
IR YAOIYO oS k> o

29 Ol et sloylgalo glaodls (guisaiib ol
odds dngs Jloixl yiSlas gamadds 00,681 L aS VeV g VeV o Jls gl Slllas adhie o)) 60,5 anis
Sl 5 s 5 LIS oo wodal Cans o glaaids elul 5 opimmen ol 0ol sols olid (F) JSS 0 el
7 ooz )0 g arwbre cadlllansjgo ailain )3 09250 alide Sla )5 51 o o Sl 5 510590 Sla L
(sflyy o)l () Ssfumn 65 Colue 5ie ol sloylgale slaosls s wlul p el onys
S YA Jls sl 5 0090 @y el S VEAL/AR o FAZIYYNVYY SOV sy 4 VeV Jlo o sy 9 S
oealS oxims lid a5 Cawl 00,5 o oS muyeieg ST VF VYA 5 FAV/AY YAQIOY AABD polis 4 ol
390 ol 280 a5 ey b ganailo g sl 009y (£l 9 (SN slos )5 Galiil 5 wile 5 iz sla )5
slojlgale sloosls 5l oads zl seiwl 4ids Coro o 1 liebl S (6l g Canns JeST ccnl 8 5513 L)
Ju O ) 50 el ool gl ands 4y slaiel maw Kl gunasb c8s 0,5 (18 o5, e,ee b ol cds
s b lp LS oo g (L5 cdo .l ouls oolainl IS <80 g LIS oo 5l onds 2l meinl gloasds obj,l cuys

ol 0399 <[AY 5 /¥ LIS oo L g AFIAF 5 AV IS o b g 4 VN g YN

[*~N Laal,
(F19) ot s 258 g z (Fohe) byl g S ‘
0% v ; B )
W) W)
% [ ‘
g &» " s

&
CQ chumin 3 ounbin i S B &

Kilometers

36 12 18 24 8
T ——

svE STE srave  sYsvE szive 2 1ovE 2vE LR e [

YA Yede o) o)l 3 5e5 o3l st oyl 60yl cloaidis (%) S5

2 Oleds (nyeS ilion SR0Ss 4 S s )5 DS owins las &S (F) Jgoz 5 (V) JS bl
AT s N L ple G 4 K GOl a G SOl 5 G Sl 4 (K LAl sl S
i olol el 009y maye gl S OFNE Ll (2,5 ) @ @ )8 )0 Sl G yiden 5 mayeyieskS
VANO Ll (6 ) (FsSme bl 4y (£l)5 5 Sz (50 Slags )5 Dlyeess a5 0,5 ploie (g oo Dl s
el 0393 20 30 ol S YEVY/TAY 50 o 90y oS ol (pizmen (Conl 009y a0 0 yieglS


http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

. PO . . » - . .
veq OLSad 9 (% | ... clpblio b agalpo sliwly 40 (504 (LS drawgi’ (w0
51°200°E 51°300°E 51°400°E 51°S00°E 52°00°E 52°100°E 52°200"E
Lialy
(Y1e=Ye18) oty 5 ) Sl B S0 w55
O miioew [ T
z
Bl 00 ehiegse 123 46 L2
b 3
8 O sxiudse Ol Spucw
O srusse [~ WP
o8 sy BT
. 08 s 8 sudx
E ) £
£ CQ otrsn 5
i 3
w%ﬁ
Kilometers
0 3 8 12 18 24 8
z
8 51°200°E 51°300°E 51°400°E 51°500°E 52°00"E 52°100°E 52°200°E

YR -Y4Ye Gloj o3l 50 ygi oyl yoes 50 (6 39,15 Wl i’ 9 Lol wuo 0 9 ol (S € LIS o 3o .(F) Joua

L o o S5 eds o luno duoyo (Km2) colbun Sols
AR LU PATIEE PRT U PR Y-14q Yoy Y-\ Yoy

A2 Y/EY A/00 £0/14 (GRS SoSoms b 00l axsle 5|

\R¥2Y AIFO YABIOF  YYANY <y sl

YOINY YE[- ¥ FAVAY  £a8-0 iees

0a/4- FYINY VEVYR ASALJAR &y

(VVY ) ) o )5 &l s
a-/38 YEVY/EA ) JUUE I
-YE -2 IR 4 (6 ) oS by ot axsle ol
YD <At (G SoSems b oads aislos L5l & JKimr
.- f VIVE Byt [z
2 o
= = % s oA VYO JK 4 w0
A Y- o 4 () 9Samn b ou asl ool
-y AIYY B (S ) FSume b oads azle o)
-IVO Yoy ) 4 (G D) SoSmme b oo aisle 5l
Ve YAIY oS b ot axsle ol 4 el); 5l
(& 42)

VIYY YENY () SoSemn b 00l il ol & a5 50
VY YANE JKem 4 oy o)
VY FYIFY sy ol & K
\ARE 0PN Y =y el & e

Ol sleasl ae

013l 6535 Ol (S 9 3w e

Gl Y1 5 ¥y e ol Lol )5 cloaiis s CA-MARKOV 5 (o8l o slois, 5 aslllas ol 4o

sl ool 6,5 bainss w08 colawl YoV Jlo o ddhie ool 60,5 il w5 ile o


http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

VFol lincoj VD 0)loss o lgz 5 Con Sl (2 bsl iz pole (604,15 Clinini g puii Yv:

i pl awlae L) gilwancs 1o Jow jlael olen U aus )5 o ios Jow jleolaiwl b Jds ey YoV gV Y-
S Sl (plog fle 355 5le Joo (2955 055 st ol Sl Jol> (LSl (6215 (Bl anE b osd s
CA- Juo mls amo o lid sanl o 1) clib sl 4 o) g8 5l didb o s Jlisl 5 colus

Lol (g5l 5 S i 5l o> L2l 5,5 azss MARKOV

YTl 35 555 (b e ol (68 (st 3 (530 Jbo
ol oolawl (Yo g VeV e) by log 90 pola 3l anlllacs e adlaie Lo1)) idigy ouis] Ol yoss  co ion saied
St 9 Silede s G cnl )0 )8 (St Sl see Sloy Aol b gam Lo (L2l 625w
# e 2l =l AL B Ol ) (SoSme b oud aitle LA Jols 6 )5 (WD Y Cenig
3l edelcawsdy gloanss) YoV g Yo Vo Jlu paar 51,5 cpl gl 8,8 bl YoV Lo )0 axlllacs 50 00gue
Vo Slojy alold b (Jliml piSlas gomaib i, 4 OLI svous A cawadd g ETMA saieins ¥V sl jya3
Colus 5 Jl Jliol o pile Tal 0008 cmion ool Jlo Ve (gl ool (6,5 anis 5wl oolaul alle
Colawe LB uizmen 5 YN Jlo a8l ol 6015 atdl o el Cews @ BgS e Jow sl b Jlas
51 BeS e 0 yummiy Judos 5l ol laaiss () Col ool 005l A S j0 a8 b o Jleis! sloasss  abl Jlas]
39 Ty oan] jo Sle CuxBge 2 0 ey )5 g9 aSl Jleixl il saslcwnsay Ja! Jlaas! il
Joe 5l eelcassay (Gl oo zlysuwl YoN4 5 Yoo GlaJle ool 60,5 ass g0 wlalp a5 oS o oo

20,8 i VoY e (60,15 aiis 5 oads oolazwl CA-MARKOV Juw yo G365 Lo

farming P forest o ® [
Markovian Conditional Probability of being FARMING Markovian Conditional Probability of being FOREST
ot 0.00 0.00
i 0.04 0,08
0.09 0.2
013 018
047 023
021 029
026 035
030 041
034 047
039 0s3
043 0S8
047 0684
051 0.70
058 078
060 082
064 088
069 0.9¢
rangland o ® residential | ® (S
Markovian Conditional Probability of being RANGLAND Markovian Conditional Probability of being RESIDENTIAL
0.00 0.00
0.08 0.03
0.12 0.07
018 0.10
023 014
029 017
035 021
0s 024
047 028
053 031
058 0.3s
08S 038
070 042
078 045
082 049
ogs 0s2
094 056

Be5 Lo Joko 31 ooliswl b by g 1,5 51 Sy b o Jloaio! gl .(A) JSis


http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

V) OLSeB 9 ford | ... wlpblito b agzlpo sliwly 10 504 (LS At (o 0

YA G ¥ede Jlo 5 GaS 5lo 0y bl 1) (g5l i JUiss! Jloiol g 5ilo (V) Jgozr

o @l () oS boad sl o)l (2l)) ol (S L4l 33
RN NERY R -AY00 S ol
VEY S FA9 < IFAOA e sl !
FAYAN < [OOAY AR [+ AP @9&.».» L ool aslw G.o")‘
(5 4)
< [AYAY <[+ YY) A ERA A @',ogéb‘

O slbaidl iae

VoI G Yede Jlo 51 GBS ylo 0oy oobinl ol (60,5 linds asdly JUiss! Jlosis| cobuse (g 5lo .(A) Jgo

Fo ol (D) FeSamo ko aisl (Sl 2ly) ool (La (L)) 330
Y- A £Y4 A58 S )
84 an YAYS NA =13 )]
YZA 94 fys AR SFmo b ouds asln Lol
(5 )
YY-Y? Of AYY fa o 2l

Spoh sloadl ae

—ee Ol YN g VeV e e o sol)) )8 wlad sl Jls! colus 5 Jlaiz! sbo s yilo gy
5 +/AYD0 Jas! Jlixl b ey 4 e g Ko col)] i Sy o3l cpl (b o Slad op 5l a5 aes
5 +100Y Jisl Jlm! g Ll b sy 4 glyy ool g e b cadasle Lol Glids Lailesgy +/AYAY
0,5 (s g glojoy98 cpl o lab o Shgs s3> ¢ /19

2yl Sy (Ol poss Wgy delol b aS wes o Llid YoV 5 VoV sl Lo o Sl s ies 4885 @l
Geb 45 00 (axdllacs 9o 00gazs JS auo s YOIVY Joles) moyeyieghS FAVIFO L ol YN Lo jo o5 K>
WSl b FoSs o215l g oo (00905 IS 0o )0 YENY Jolao) mo e ioshS FAMFD 4 YoV Jlo jo Jow ds
VEVFQ a4 VoV Lo [0 a5 o0y (039950 JS 0o ,0 YIPA Jolao) aoyeieshS QMDD L ol YN Jlo jo ol
YABIOY L plp YeNQ Jlo o (elyy col)) uioman i) a2lgs (03game JS auop0 OIVA Joleo) a0 0 yieglS
30 e G5 g (duoyo VV/AF Jolao) oo ioshS YYUAY 4 VoV Jlo j0 g (do,0 Vo /PA Jolas) @0 yinglS
Jolee) @0 esl S VOVFIYE Ll YoV Jlo j0 5 (0o, 09/9¢ Jolae) mojpeyioshS VF VYA L ol YoV Lo
ol colus ao s YIVA rals sasmolis Yo1q Jlo a4y s YoV Jlo anlin apew; dolss (o0 OF/FY
Coluw gao,s +/F 5 £l sol)l colun oo )0 VIVA wadaisl, Lol colus oo, 0 VIFA iolidl o (o2 ye
Q) Jguzr el (25 (21

Ye¥Q g V) s Jlw ol ‘:éb‘ G s 0 g coluw .(R) Jgu

TS WKW (km2) colbuwe S25
Y-va Yo\q Y-Yq Yoq
BIYa YIPA VFA/FA AAIBO (6 ) (SoSomo s oo axslus ool |
V48 Ve I8 ¥1/AY YAOIOF <£ly3 el
PN Y Yoy FANIED FAV/AY JE
OFIFY b/ VOVEIYY \IERTAR FgY)



http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

1Pl Gl VD o jlods yo 2 § Cone Jlw (2 LSlpiz pole (600,17 Olidnd 4y piid

vy

EI“ZID‘D‘E 5!"3ID'D'E 51“4ID‘D‘E 5!"5ID'D'E 52"UI'D'E EZ"W:J'D'E 52“2F‘D‘E

Loinl y

(YeT) il 5,8
z “ 13 z
2 . L2
g e g

g &»

(T

z
z £
£ s
24 o
5 3
H
g Z
=) Lo
=4 by
i 8
]
Wﬁr)\:A;>E
Kilometers E
D 3 8 12 18 5

z -
£ L
b T T T T T T T
8 51°200°E 51°30'0°E 51°400"E 51°500"E 52"00"E 52"100"E 52"200°E

CA-MARKOV Jus jl Jools Y+¥a Jlo 2l,l 6,5 i Q) JSi

b Ol yble (guiaaigy aldi b oo Sy Add 9 (2851 (632,15 (SlaAl dun Lo

sais b CA-MARKOV) st coniy asis s Y18 5 Voo glagle (ool) 6 )5 sloasii (o) b
s YN ALYV Slojosl o ((Ssfue) oo aiblu ool drwgs a5 (6,8 al g8 co (ormb Ol blre (guaiy,
39 Ol e 3 (g5l Jae 5l ol ol ailaisly (b S ol g ob; jles Hlas b slaaigy gz 0 VYA L YA
30 G5 e Sl S a4 Gl lis gl 0ogdome (0 (e 65 Colue alS saims i IS ebay
S3tebiy pibis Anss oul o Cenl 0,5 hsiioy 1y (6 Bolie rhans Gl s ol o 5 sogecns
a5 ysb (S5 e JUndl aals aise 5o dilaie o oud 03938l Lomex (slajls alex I 9SLsT 3 )lge (sl
Jelse e Sl (25 b ity ol 4l sl 9 3y (B (slo JSi) alaie solin & gl (2 72eS
ol cpl g 09 waler Sy (0l iz o28ly Loy (Jy cenl oals bl w9 (ool (golaidl - clozx]

10) JS5 955 owiseson 585 4 4351 5 Jao srnriian J Jol ulis o3 Sslite ely s o


http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

VY OLSeB 9 ford | ... wlpblito b agzlpo sliwly 10 504 (LS At (o 0

Laiaty eiaty

{e1) 2t s (P10l e

[ [ O i " o
i | ]
" o "o s

L3 chusmiin = — It

[**N

e s s i i
_ 06 213t 6
J N T By
N & OF S s __M *
N 0% v ‘ 1 o ;
= ?x :
- ~ C] staim e RS
P

i

I-‘-t'.'---
-

el
(TR it g 28
[y

T e

[

[ ¥

il

29 Ol e (orub Ol bl guipaigg A b ood (S 9 (£91] ) LAl dlio e SO

sy BT 4 (6970 5 o Sl ek DB elsil il o iyl Sladl sladaie (51 5 CunBss (o)
Slseds crdo Dlble bl cpl 5 0jls g atisls ol oo 4 1y (g s Sl g Jbo Sl b Ol b &8ly 5o
ol saiptigg 5 Jobows il Cesd ke Slyblone S 5 S 4 ol U 285 18 4 lallas S
2 deyen S 4 (6900 drng Jl )0 il ja gl lanwys ol i Qb5 sryaelin Slp b
Lo ;5 ANP Jow 51eslial b 5 oliw e 50 b jagsy Slble sanaiy o8l @l a4 (iagsy (nl
35,50 slaasls (b ge055 bl (saudigy dine) o slabuliS aslllas b Tl ai axsls » ArC Gis,l38la 5
Gk 5l colin 098, Y ol 40 g wal 28l GIS g ANP 5l oolitul b Lo )loxs oyl G ool 00 ololis
03g05ma ;o 1y lad sladaiy op 5 pds las sdel Cawd 4 (098, WY .l oo sl KaSs b o ylre (5,135 w0 (53,
Sl Sl b sladigy caddllacs oo o3ga0me st Jrusly gaiaigy ol 4dE 4 az g bl ools (Las aslllass e
5 (do,0 YAV sg02) lawgio yhas b agy wo,o YVOF sga ol o L sledigy o ,0 VPITY squ ol
295 b nlplo 0,5 0 250 ) Gl ed Colis 5l 0,0 YTIVA 3900 jlens Jlas Lo 5l oogu20 ;0 ladigy
4 2l (b Olblre Jnily (n i shls s 90 0390 (piz 5 Jled (Hly csanany ol anE &
W Seop oS 4 (005 ey g )lsen Slaced b slaaigy ;o yiie ol g 0kl Sl b edgame (ke
5 )5 | laed ) el 5 igSne el (sla e dnaal]

sloal @ plgise ol 0al 48,5 050 (ol Dlalllae S0 9e53 Dl blie (gaiaigy anee; po Ll cnl o
3,5 o,Lal Jaw g h3ad e ;0 (WWAY) guu ol g (622> (VYAA) )62 5 gololas (Y YAP) ) Ken o owls
QS o 0l |y ol g 5l edel Cews 4y gl aS


http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

1FF Gliwoj VD o lois o, lgs 9 Canew Sl LS/t pole 50,0, 0 Olidini 4 i \n'Al

5 Syl 3o (sote SR Wl oo (5 dnmgi 13 e Jolse (it lolid 5 g5lodae an ]l ool
sloosls 5l ooliiwl b Lol (6 )15 aids angs 51 Lo iyl Ol 5o ol aiils san] o ol oo 5 b Cu o
G55 e 0y Je 5] s Bblie dnast olie i 3 e o (V13T 410) sl Jla sl Jaals
Lo 00) et Jloas! Lol 60,5 ol ss &5, CA-MARKOV  Jow 5l solistal b o .000,5 ool
o Joe 45 amo oo Hlis iagh sloaidl wuo,5 0,505 by, 99,2 sl (SA+) YL (U LIS polie aSnl a4 axgs
sleass jo ool asle bl sglae i mnd a5 glaigSay ailails 60,5 Gl WS ot 4o 295 bl
OV Jl yo coluw JSTIVITY 5l lis g cpl oadazla gblin ol o) 605 @ Ol yuoss Cely 4238
Slblre 4 axg 9 aS ol olis uizmes CA-MARKOV oo el asl 33l Y41 Jlo o /Y/EA
o) G 4 linn ouls aisle bl o i pped doa o g 8L wales gl sadansle gbls (b
Gble g byps wigh 12l Jol5 jsba b darwg glcwlos STl 0,5 ales oy G Hhas
S Las ey bl 5l T GUSLe g b 095 adlie bl a1y 055 drwgs slalad og wilys ol sodbaisle
S5b debe jlaly loged 4 (Sl )5 Sryaeln ileaie Gln Sl See ol Lozl 5 Lo slaaily
S & 5 St Sl a9 s D dwss Gl Ol ) L) 6l el ol ooz )ly
Ly g5 ol g baglosle 10 .aiS Jgud 1, YoV JLo U (g 0 sl dnwgd Ban 4y oloiws 09 o0 el oS
sl “_g)’l.w).e,& 9 o|) GLQQLA)’L» ‘6)|xl;w\ ‘c;*"“b égl.z,a o)lo‘ @By s c‘_':al? L ableo ol aos )| (GO
6‘ﬁ “\“"‘5"6" -9 Slaalaie g.:] ‘S ‘tﬁﬁ‘)s 9 o‘) ‘sl@QLA).Lw ‘La:(_g)L:.:oo 9 Lmd)‘o)@ L‘)Lo)’l.w ‘GA)L»‘ sl ui“"‘
oy 5l oolaiwl b jod (Sojmd drwg dice) 50 .abled solituwl eod ad leadss I iued ST slas i acl
5 09,3039 AYAA) (5,55 5 (539,95 SLoamdly 4 plgi oo &5 Cawl ol 428 5 & j50 (gounie Slalllas 55 39S Lo
Las 0,5 o )Lsl (VYAA) Lo 5 651 5 (VYD) (Lo g soudl ol ((1YAY) oK 5 Sls (VYA ) ) Ken
il o gued pol> gl

&L

ool sleslaul b Lol (6,05 Soliss &l pess g3l Joe ((VVAQ) e ¢ jgaomt €451 e o Jou ) tonnm ¢ coul il
s@u‘)p ULC)UD‘ ‘sm.%j).: L5¢l£ MLA.LAS s)‘)...w ).@r.: :60)5A d:JUaA CA'MarkOVJ.,\A 9 6‘0)15_61..0 }JBLGJ ‘; ESM’
AFANYY (V- AYY

Soolawl b e g (o358 b S Smiien 92U, OOY) i 0,0 (6,50t e (A5 ¢z o Sidig ol 50!
Fodaoe Giolol dVF e VYPY ool 0d (59,90 andllas) L8l Sledlbl v § ailoj diz slo,lgnle pglas
AYF-V Y (V0)

AJ)J) oj.bl.’xn );‘); L LF’L"“"ﬁ) 9 Lg).e‘.w Lgl.(boli..:}iu Lg).n.bw—‘ @L@B J.o.l.’x_v (\\"‘\?) -9 grun ‘@b.o.v fL.é) [SPUW} ‘aé‘)’T
M-AF () F e Sl bl olad Lo (DS bl 160,90 axilias)

03gms,8 sl (5,510l e bl g o ((VYAY) Lo o 2lgs g sl Cuol S o(5,b 5 tlagn «50LT 558 (o]
(V0) e ned yaelin g (Mg 385 g5 BN 009w 8 L 16390 diged (armme Db plp 5o 60
AYY-in


http://ensani.ir/fa/article/journal-number/42221/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D9%81%D8%B6%D8%A7%DB%8C%DB%8C-%D9%85%D8%AE%D8%A7%D8%B7%D8%B1%D8%A7%D8%AA-%D9%85%D8%AD%DB%8C%D8%B7%DB%8C-%D8%B3%D8%A7%D9%84-%DA%86%D9%87%D8%A7%D8%B1%D9%85-%D9%BE%D8%A7%DB%8C%DB%8C%D8%B2-1396-%D8%B4%D9%85%D8%A7%D8%B1%D9%87-3
http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

VO OLSeB 9 ford | ... wlpblito b agzlpo sliwly 10 504 (LS At (o 0

L Sy (S drmgs g A, 6)L~m 9 L;.éu &5)?)5 u|).~..:u (YY) deseo ‘6)65‘ b mo‘} Lgolfc soslo cé;;‘
AYNOY (YO 64 S 0,80l 0 « 365 )l 0z 5095 slo Jolus g (cmac 4l Jow 5l oolazul

6)J)Mb): 9 Ls\)o ‘Jﬁo)l UL"‘“"’)'Q’“"" )mic)lalz.o 61.:&4.4‘) @Las J..l?u (\Ya%) e ‘@‘9)‘”")9’ 5("‘)@‘.‘ ‘@L@\
AYA-Y -2 :(Y) YA ¢ oo

Sloslaiwl b jets Jlod gblie 8 5053y Ol bloee (gaisaigs 9 Julow (VWAY) .Slols dpons gy ol ol (00>
Yo ANAY (VoY) VY (oLl an ledbl ( DLS Ll 16090 dalllas aSiiss Judoos al 3

Sieledr9es Chbbre olad Jlow (OYAY) fagn «(Slgo)S cnalillin s Aer feodlnl (oonde tpiee (Jlox

(o 9 Go3d) o358 ,00955 ol ybolore (goinaigs § Judos ((VWAA) ily 3 (e Ll ¢ 550 (g el tanlold (gololas
AAANVAY (DO b sLdla slajiags FR § VIKOR-AHP sla Jow 5l eolicul b 51 el

Sleslatnl b gl ol (S5 0y S i 5 ke (VYAY) oloews g, tpl i sz tallane Lot < ol ls
AYY-1a (\‘)V ‘Lg)loﬁw U9‘35 ,a5ls ‘;995)1.4, o).»pu) 9 M Us’“")f)
(VY (oS5 S3ede,00935 Slaiaghy i)y g o 163,90 addllan jhw (liw 0l (ot laoliUgSw (53515859095
NA0-VAY

Slyble b bLI, 50 sl men 5555 T pies 53Ty ((VYA4) L o cgul 359l0 (55,065 oo,S Lo o jlao clboloew
A=Y (VY (o ST sl oLl i aslilas GIS 5l 61050, b o jos5ke sl b

03gaze 93 10 py> Ea8g e O owyiwd Larld sisu Sl ey Jdos (VYAP) DT S ¢ et o ol
AY-YY (FO) VY ol iz agle (60,015 Olabon 4 i olgal ol (g NS

Aty (Sopd drwgd il [0 ae Jelge i ((VYAY) ohie oygr A ¢jgate «33,] 00l) (6B «Siligh ¢ygym
AVE-0 :OA)D e (3500l g Sidghy dloxe ¢y Slo o

Lyl oloe plp 50 s lalad s pdaawl b5, (VYAF) jgais wil) s ¢l ¢ ool SO 6 Kiiign g,
M=V (Y Glasl el ol 0l (69,90 asdllae (551 slaie 5l oolatul

Jow 3l eolainl b jedcyens 3 09y ddlaie lo jiiad o) (owym ((OVAY) L, 0ol Sl ol dons (gayj ol
He-YV :0F drwgl g L:ﬁb.’) s‘slsf..l]

Al olinle b (53,m aallle (s (Ko Arugs Sl AU 5ol Sblie gy sl Sl
VAR oyt Sam ¥ oRdls ¢ gludl pole g bl castadle )| owlis IS

ols At ame Shbbre sl po Bl b Bble @psloli i olad Jols (IYAF) oy colr jopd (6,55
FY-YY (V)Y (ol anngs (53,400 0 o9

AV O (et owliipg sl iogh (Dbl e b sz o el (S8 dxwgd aslllas (VYAY) i, 8 s lo
AR

adlae g5l shie g o9y8] Gladoe b (b5adine; £985 Comlus somagy (VYD) degare «odile ¢l (g o
FY-FY (V) Qo Ll pm aol fuad oliile Sl 4l 160 90

oyl el S aab bl «e! ol oS Amwgs p AT 51 ame Ol blre somaiys 5 oleliiy dllzs, (soo

5Slo 5 (63,90 Aigad sk gl il 50 O] pducml 5 54 JILL (K58 axg OTAA) oo e coslidlo
AY-AA YA g, baso § Saane (2,8 oylul,3T 50

5 ookl b odyl 5o soul adg> 5o ame Dbl (njinte (oonp (OTAY) dsgars (sgumge fwpe sl
SY-FV IO (oldl i slas iegh sole aalilas TOPSIS § WLC (la Jow


http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

1FF Gliwoj VD o lois o, lgs 9 Canew Sl LS/t pole 50,0, 0 Olidini 4 i \n'%4

e Stz sALS Wgs b ygag Sliblie b Jul (VA2 10,05 ¢ b o 1Sl 185 il gl
AYO-V Y A(NF ¢ asme Slblre slad Llos ybin ) olaal )0 (5,08

sladilye 5 olul Julos 5 Sl OTAT) e w6 R s iitame s by t(clovame I3 Lo ame o iligesl; 8
FYTY DA (55l s 5 solomelay sloyin a8 s DS (555106

el 2 oSt b ol Sl bl ase 5l b g MS Bl oy L0TAY) o ¢ g0 csen ¢ i Olmms ool
IR sl oty agmme Sl obie Malliper ol RS (prags

5 b olad LEle o paly oLl .(IYAY) ojalb o JoelBl lodle con ) oy cllas] Ylogo ¢ salaas o o003

PV Y el S oo g obasBl aclilad (gl ol aslllass 50 5 Ik woz )l

sl aslilad ¢ Mollior (gladlaie slags,on 5 o)lpl (oDl (655002 50 (el LML S pae (VYAD) 55,0 5y B
£A-0) (V)Y

G 3 OTAD) L alEzils sl cloiml 5 Sl psle caSimgyy ling, 5 S48 saass Sloas 5 Sladllas 5 5
ez oeloiz 5 ladl pole oaSimgy (limg; blis 2 0SB b ol Co e b @il (s ok paass (5
pRasls

AYYO-IYAe Sy oy90 30 ooyl jed olad anwgs Judog ((WYWAY) L pumdiomme (S5 (s 30l o) 50l )8 o laiis
AYENY O e o)) yoe Slalllas aolikiad

bzl 6310 lsn Gl 138 5 sloailge lolid VYAV pmoms 1 IS (60 w08 5eal isime s w0l p3e
(e e Slalllas (U85 150050 D) srb ol b aglse po eagu i Bl s 5 iyl SO
YEAY (V) -

5 SINLL o (ol LSy else (A8 LOTAY) o @l Goeme (oime ippans $05 Ograe (S
FYVY FA ol ooy (olxy ol (plivg; slac 2l

o Sloe loolatnl b grnds (glo yis ;0 (6 4 gl (rw o, (WVAY) L e (lielxd tgols wolyde ¢ e o ge
FOV-YYY (YOI VE e oldlam pgle (50,15 wlibios a4y pis e 5 ol asg> 0 FAHP Jos 5 556

Sl blie )5 ol GloalsiisSs (6 sl bl OITIA) homa 45055 12550 5 Junanl 18ly2 o SilSe
YOV-YFY i)+ oling, sl imgs aslilad g 5 iy sl b s 163,90 aslllan  laore

e o)) e (59,0 alllns gansls Sblia il 1 S 55006 sy ITAY) ol woljlaly i o3 ol
AVEN A s Ll ]

2 b s a5 8,505, Sl (A0) oliped golb 1Sl lsinsl thsland (Ao gage clsz s
V0= e oaObT LAl s Slasmo (S3595555 5 sk aslibad o Julowl 3 poghe Sl eolizul L ol

2Rl sloz ol el leasl . oliwg, (e 50 e Copae Sl (VWYAF) sl (639,90

Ui i60y90 addlle) agme Dbl ply o alisg, GlelSisS (5yslol Gl Giami (VYAA) iol «s59y80
AA=YY (V)F (ol anngs (3,400 1 (ool (sode 4 i (2ol

55 « 855 Lo 02205 § LCM Jute 5l oolisial L i 10 (o328 anwg iy 23l O YAA) el (5558 493ke «(559,80
AY-YA (VYN Ll i aig sl aslilad

40. Adger, W. N. (2006). Vulnerability. Global environmental change, 16(3), 268-281.

DOI:10.1016/j.gloenvcha.2006.02.006
41. Algurashi, A.F.; Kumar, L. (2014). Land Use and Land Cover Change Detection in the Saudi

Arabian Desert Cities of Makkah and Al-Taif Using Satellite Data. Adv. Remote Sens. 2014, 3-
14. DOI:10.4236/ars.2014.33009


http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.213.6 ]

[ DOI: 10.61186/jgs.24.75.4 ]

\n'a% OLSeB 9 ford | ... wlpblito b agzlpo sliwly 10 504 (LS At (o 0

42. Bagan H and Yamagata Y. (2012). Landsat analysis of urban growth: How Tokyo became the
world's largest megacity during the last 40 years. Remote Sensing of Environment 127. pp: 210-
222.Bagan & Yamagata DOI:10.1016/j.rse.2012.09.011

43. Chotchaiwong, P., & Wijitkosum, S. (2019). Predicting urban expansion and urban land use
changes in Nakhon Ratchasima City using a CA-Markov Model under two different scenarios.
Land, 8(9), 140. DOI:10.3390/1and8090140

44. Chotchaiwong, P., & Wijitkosum, S. (2019). Predicting Urban Expansion and Urban Land Use
Changes in Nakhon Ratchasima City Using a CA-Markov Model under Two Different
Scenarios. Land, 8(9), 140. DOI:10.3390/1and8090140

45. Dai, F. C., Lee, C. F., Zhang, X. H. (2001). GIS-based geo-environmental evaluation for urban
land-use planning: a case study. Engineering geology, 61(4), 257-271. DOI:10.1016/S0013-
7952(01)00028-X

46. Fahy, B., Brenneman, E., Chang, H., Shandas, V. (2019). Spatial analysis of urban flooding and
extreme heat hazard potential in Portland. International journal of disaster risk reduction, 39,
101117. DOI:10.1016/j.ijdrr.2019.101117

47. Fu, X.; Wang, X.; Yang, Y.J. (2019). Deriving suitability factors for CA-Markov land use
simulation model based on local historical data. J. Environ. Manag, 206, 10-19
DOI:10.1016/j.jenvman.2017.10.012 PMID

48. Hewitt, K. (1983). Interpretations of calamity from the viewpoint of human ecology.

49. Ma, C., Yan, W., Hu, X., & Kuang, H. (2020). Geo-environment risk assessment in Zhengzhou
City, China. Geomatics, Natural Hazards  and Risk, 11(1), 40-70.
DOI:10.1080/19475705.2019.1701571

50. Mondal, M.S.; Sharma, N.; Garg, P.K.; Kappas, M..(2016) Statistical Independence Test and
Validation of CA Markov Land Use Land Cover (LULC) Prediction Results. Egypt. J. Remote
Sens. Space Sci. 2016, 19, 259-272. DOI:10.1016/j.ejrs.2016.08.001

51. Owusu-Ansah, J. K., & Atta-Boateng, F. (2016). The spatial expression of physical
development controls in a fast growing Ghanaian city. Land use policy, 54, 147-157.
DOI:10.1016/j.landusepol.2016.02.012

52. Ramachandra, T. V., Bharath, A. H., & Sowmyashree, M. V. (2015). Monitoring urbanization
and its implications in a mega city from space: Spatiotemporal patterns and its indicators.
Journal of environmental management, 148, 67-81. DOI:10.1016/j.jenvman.2014.02.015 PMID

53. Shen, Z. (2012). Geospatial techniques in urban planning. Springer Science & Business Media.
DOI:10.1007/978-3-642-13559-0

54. Van Acker, V., Goodwin, P., & Witlox, F. (2016). Key research themes on travel behavior,
lifestyle, and sustainable urban mobility. International journal of sustainable transportation,
10(1), 25-32. DOI:10.1080/15568318.2013.821003

55. Wang, M., Cai, L., Xu, H., & Zhao, S. (2019). Predicting land use changes in northern China
using logistic regression, cellular automata, and a Markov model. Arabian Journal of
Geosciences, 12(24), 790. DOI:10.1007/s12517-019-4985-9

56. Yang, Y., Ma, J.,, (2010). Study on Risk Zoning Technology of Major Environmental
RiskSources in Urban Scale and Its Application in Shanghai, China. Environmental Sciences,
2,1050-1062 DOI:10.1016/j.proenv.2010.10.117


http://dx.doi.org/10.61186/jgs.24.75.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.213.6
https://system.khu.ac.ir/jgs/article-1-3900-en.html
http://www.tcpdf.org

