[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

w,sls A.Mf P CW XY
"L oo o cbilin" 4 5l
#2399 0 )loud (ot 0590
http://pec.gonbad.ac.ir
2l ool b (sl 3 3l (Ll (x5 30 g (N2 (AL i g3 Ol gk Nig y (w2
G IUN
"ol sl gL ' g Iyl

Ql)ﬁj SN IR Kisls ¢ ’_]aw fa9l.c XL 95 o NEEN 6Lm6)9té 6)15‘) (S 9T sl
ub’; ‘ulf)f G""“IG @L;.n oLisls ‘w..\).,a.Am 60M|J ‘w..\)]a.._‘;u u,..;LeT 6‘,’25& v

VE- LYY sy VWRA/VITY sl s gl

oS

9 Gl Slpd Sl g Gl G cuodls Coridg 0uipd (wlSail o s Sloss g2 50 (AL iy
JS a4 hhaisle gl (Byb 510,08 Cumsjlanmmo oo 9 Giyaelip 53 (pwlal (iE5 (LS bgy
o513 4 9 (PLS Sbyy (T & 4 g Conl 48T 1,8 (1,800 ,5 azgi 3590 0 )lgen (6,550,5 YU Jewilsy
ool 3l ool b (yliuiske jo LS Hlgr Ko )Lsy g plonwdl adlao ol 50wl 00l o x5 S
BaS S o515 ctglamod (3025235 5| Aol o gSKigry < JS 3 ity slbaias S b 5 camrtld glfgale
3390 (YA GYAAA) b ¥+ Jloj o3l Jo NDVI oLl g &SI o 338 ) 30 el g alile o515 caSd olows
dntd andllao 8)90 (05 Gramiw (20g8) LAY o lme wix L)l (A 3 eoliwl b .cd ) 513 axllhe
30 a5 818 LS ol b dngd BLE gy ol gkl A e 3] 33 (S0 o ygu0 4 Wrdaiuw g o
5 2158 s (525305 Aol cad o515 AS) oS5 oS0 Sl slaainn (s0ae laia ;55 ko il o3t
2l d Lo Jlo 45 Connd 0o Cobuo ol aidly fals NDVI (a8 L (rasarod g a8 (0 555 32 (o5 Ls
Ceorbuo 315U 150 s 31 w6 ot ol (i 1381 U ylo 3o ol a8l o 1381 LS 150 Y& g 0l
9P gy Hp 9 S (AL Gbg (Kol g el g ood awlS @i g S (AL Gibg
S 42 bgryo Bawe i 9590 03l j0 Colu Hlai 51 (LS by 0o y58 YL oo ol 00,5 lag
WDy10 15 65lwdlg YU dluwi g ;Ko ,8 olawd oy yidow ALl aiilaio ol Cawl oyl oyl

S.foroutan@sbu.ac.ir : Jstus ooy ®

ay


http://pec.gonbad.ac.ir/article-1-733-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

VFeo Gl 9 3l (o295 0 louds (ot 0590 /LS ooy Comy j cblis 4yl

i 05lgplo (G0 (o) 2 ALS gy (63231 juad il slaojly

doudo

9 Somjlame ppe Sl 51 (S0 pdBeiS n W) Oleie 4 Geeire Gle s (S5b
30 OYA (sogrun g odljogems) Canl yols 8 0 b Glapans lp oS S5
O Camjlazme Cupae g R yaelin )3 oelel B (SO bs 5 ) Sl b s
WYL &5 Vb bss Comax o515 e @ olhaiske ,o 6,05 ibs (McGarigal et al., 2018)
olS jus o ol e og Llo « gxio slaasly sass ( Ko 3 5 (b acluse Lyl o)l )2 les
Oiigy 0,58 e ;00 Bk 1l suss b o B LIl (o sl g cle pudie e 55 g
G yges § 0390 S jlansme (sl lailiwl Lulwl 5 SBgl el o5ldly eVl ] yo 55 alS
5wy glacdld p ehie o)l ulply wedoe sl LSz 5 Jolsw w00 w2
Ay aiied (Sl e g )5 s el Jelse ) 093 (So5d anwgs b laeed (rioren
Loyl JLo a ) connjlame coalS cdl b.li._;» s“.")‘ Oy o ol asle L OV
S0 e b sleonsay g Gladl Gl blite sla iiS (i bl o Ol g5k, Kol
.(Fan and Ding, 2017) &g o KT s jlamms 5 (canbs aolio 10 00 slow! il s g o0

009 0% e (Keal (silu oS (e Sl Cu e g addllas )3 bl (n ke 5 S
Sl ssS sl (Liand WU, 2004) sl cwyp Con sloodssy a5 axg5 b o e cwlidie g
3heslaul b bg, opl 51 SO o)l vezg salie sla g, e Sloww Codle ooy
9y Ol 31 aiS oy 1) ey Slo (ol ool Sss wig; il cad oo 4 oLl yex
S5 E85 5 poslhe i RS g GIS (LS jo a5 sl 7 jlas oy (Slows (loduins 5l S 5
Sy @.L.’.)')‘ Slp b be, e Y azsw (VWA (gogrun 5 00lj000x0) REX alyl
A dase Caxdg U 0gd oolaiwl caslio gladasin 51 ol (leo ol 5o Lol st (o) pu (Glos

3855 sl aejyw Gloww sloazin (McGarigal et al., 2018) 54 sols lis sul> &j50
50 yglise 50 (o8 JSE A 1) e Slors Cumdg oS |z ai) e Sl 4 clie ol
g Sandge) olad JSo g (eSS Slylyd 5 £55) oS 5 ol o)y Slowmn Sl cuslisl 4
JJs « (Leitao et al., 2006) 5,5 5505l olgs oo basiw SeS L 1) (5] olad sy

! Landscape Metrics

ARYA


http://pec.gonbad.ac.ir/article-1-733-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

03l Xl 39l g (79,3 Iyl

BB 5 S e Sloaw )3 Sy D)l 5 Slalllas plowl (g pts JSiie 5 dilaie g
00 Jogd Sladllas cpl jo (slolsnle sl 5 o0 5l Liomes wle ) ooliiul 1 Canl Soe o
5 aslllas LB (slolgale pglas 5l ookt b o jlasme jlo oS sladiles loie a4y badsein .ol
(Salman Mahiny, 2007) s ! sl

ploul abisre Gldlas (58T basiw 5l oolwl b e Slomws Camdg (0,5 oS i) o
Sleslatal b1y ohlas Sblo adlaie ool (60,5 Olass iy, oL, OYAF) ST ol oo
Oy 4325 Jele asd slass uoli8l oS cudls bl 5 slosil bdasins g 550 31 o SaSS
9 Lg).g)ls &_J‘).o.».&i P N ‘5‘0)‘5ALA ).3'5[.»45 )‘ oolawl Lv (\\”’\V) u‘)lio.m 9 L’:”‘))M o 009
S 5 Bl 155)slaS slas )5 a5 wlaxsls Sl g aislon JBS Gl o L2 2bg
OLen 5 alr) el a8l palS (S zolaw 5 (Rl oy 9550 (Sloj ol o ailaie cf o
Sl p a5 L1y o0 aldog, vl ase> jo sk 2l 65 ol (1Y49)
SIS S5 Jelos 5 ar3m bty wisls S5 o) 350 Al ¥ oo o5 53 (o (Slows
ol dalais oyl S gy (0 diwgn oiolS Wgy SO ow,y )50 05b yo aS ol las Lol
s (Mahiny, 2007) _ale ol ails cialidl W, 65,5laS colae a5 > o Canl oolisl
Gl (Fozn pSlr Olaie 4 e Glos sloazis jl (BLS (s cwdl adlle
! oéj.a)' oolaw! Gblaf uw.w}.:

Iy s o,Sles g ooliiwl yo) yu (sloww slaaziw 5l (Xing and Meng, 2020) K g S
» bas daslllas o) 5o ailos S gandads e 5 (o05 ey Sloww don e SWS 4
Sl ol wdlel pducals, 5 amt 5 b))l oebly Julow ) solanal b oags SIS el
‘L@‘j oloinn Jow g wilesbe 6,00 0 Slae Silegil gunadl Juw SG a5 Wo,S odlel (553
Pl 5580 o 3,Shee ganalil Gizen WS (o0 (Byre e | b Slors la SRy
6)‘” 9 6:‘}7'- il )53 Sladllas pogdle .ol el < /AN asllas (ul o cundid Coro ‘5)‘56‘"
oL 5 (6,08 (VYY) ool g CLelS (VYA L) Kee 5 sople lodles (VYAY) (50 S
«(Baguette and Dyck, 2007) <Gls 3 <& «(Clive and Teresa, 2002) 155 3 M5 (1Y23)
«(McGarigal et al., 2009) .l,5en § J& 55 «Salman Mahiny, 2007) el olele
«(Lausch, et al., 2015) |, Ke2 ¢ =Y (Gounaridis et al., 2014) |,Ken 5 s bsS
51 (Xing and Meng, 2020) S 9 S 4 (Borana and Yadav, 2017) glsb 4 Ul,g
los ;S osliinl (e y (Sl Sy Slalllas 15 (e Slowaw (Slaazin

144


http://pec.gonbad.ac.ir/article-1-733-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

VFeo Gl 9 3l (o295 0 louds (ot 0590 /LS ooy Comy j cblis 4yl

6);)[5 g)‘).u.u U’“)L 9 S| U] u.o)Lu u.».v.»oﬁ ombwls.u‘ ua.ﬂ))-«-d LS[MAJ PLI sﬁl..f WBJ
Salman Mahiny, ) s,ls cawjlose Copae g G alp jo owlsl 2ii Lol abe 4
5 S5 ars s yge o fan (5,55 ,5 6Vl ity s & olyisle il b 51 (2007
loazin jl osliiul b sl oads o 55 JSix oy 4 5 aLS Lida of &b 4 g cl a8
Ol BLSI sl 3k 51 05 o5 1) (LS g alad Ll (lgiee Grejie los
Sl 2Ll & Olgiee SuislsST sloanl 3 e S50 5 e Slosw S Ses 5 L
(McGarigal et al., 2018) cél cews ;1 Sl oo g 50,40l Hehate 4 fwa)

5 Ol plwl 5o (alS adg el 5 (S0 (o) GRegi (ol (el Sas (S b
Aloe S Ojgar Cenyilanme o5 5l S RSekr 5 e Cupe jelie w dle Y ey o3l
Lol g5 BB T 50 (6,018 Ol s a5 0550 03b ;0 45 Cewl (! 00 5l ddlate bl cde

B shg) 9 olge
axllao 090 adlaio

\td bl Ola o &dly ook (bl sogase iagh ol jo adllas 550 ddlaie
AT bl il cplcal Brn Job OF A B 0T VY g Jled o, YETOA' L YO
Cosoz g 20 yioghS YYVOF ol jasile bl coluce sl i 108 VP 5l)1s (6,908 logunds
YA B YA Jlo bl b el ool el a5 YYAY,0AY ol VY20 Jlo Ll &b )]
S 5 HnsS 5 osbo e Jatan T el o lan AVY Glisl ool 3 L S5 Sl
QY0 ljas5ke yliwl asllal) col o 5 il ax 0 VA T 5o aills sleo

S Slinb g (2o )90 losls and
lalo g 4 boye A o 0 cawad ojlsale OLI 3 TM (gloosizni pslas 3l aslllae ol 4o
Y o VO iy a4 paal a3, 9 VY ool ooliwl palal e .Gl ool oolaiwl Y- YA 5 YAAA
Gigy boimgn el 5o sloylgale polar aleads sglils WWW.USGS.gOV colw 5l g ooy
s Jold aids i o] ass (o g ead gamaid Tl gSTas g Yead o)l ganails
osliiul (glojlgale pslal ganail cono bl 6l el s 4 plo 5 8550 65,5laS (S
alblaz johy )5 alb o 6ln eaiS w5 )5 oo’ Glayielil (ag cnl ) ad

1 Supervised Classification
2 Maximum Likelihoood

Yoo


http://pec.gonbad.ac.ir/article-1-733-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

03l Xl 39l g (79,3 Iyl

s VA Jlo Tl S5 nglas g5, » (e (o2Bly BLE a1 gslate onl (6l 0l Al

095 Y a9 baziuw bl

5 S o)lgale slaosls sl eslitul b (hassle )3 (AL Aber (S5 LG g pleas! g3 cnl 5o
1285 518 aslllae 3550 Al Ye Gloj o5k ;o NDVI (a3l 5 (o logs sloaznin S5
&ly g b aps IDRISIE Selva j150e 5 50 aalllas 5,90 (o5 slodzn 058, sloaY prw
larle; yrslas Failojaiz Jeo 51 oolil by g o]y o &g 4y brazins L o)
A ags LS e Ol s 4l g duslie il

McGarigal ) Fragstats v4.2 j158ls 5 S U (e Slows (slodsns lol Giogh cpl )0
@S Colue Jolis anlllas cpl (gl oals bl gladsiw w7zl 5wl @nd Marks, 1995
@S olass doaS) S o515 o omsialdl 5uSile) Aylaa 03225505 5l alold ( Siasgey (JUS 5 o
dloe 93 5l o 2 4SS L lojlgale polar Bayb 5l asd (55 )5 aSLls 5 adl> (S5
ol 55 b 4 YoOA 5 VA Jlo addllas oy50 laamin agd, lodgY s el ou
Como ysbateds 55 (NDVDT ooy Jloy LS ibg Oglas a3l 5l baziw 5 odle aslllas
85 )18 anli o) lizs 8LS lagiis owyn 0 o @b a5 wb ssliul @by i
5 ond Jols sloylsale ol 5| paiione ysb 45 a5ls 5ol OTAD o Ked 5 goen) o
Sial38l ol idg o515 w0gh S G5 +) das s dx ,e a5 GlaigSa cul ) B o) ] sogae
IRV Epgs

Booszy b oS5 el 4 (MCE)® o )lnssiz (b)) 5l ooliinl b slaa 3.5 gy cnl 5
ousy ol (Zhou et al., 2006) cowl (5,5 puowas G, (25 Jgere 5l aS ol alosl (WLCH
Wz @bl e el Hlo )93 6 i &8s ) (Al Ol siledoe lp 5B (kB Blate b
et gl Gy cnl 5o 0sd Bize Hlaisjge Baa B a8 S 18 v n 050 alite (la)lre co)line
@SS olaas daasd S o515 ctplunad (0 38005 5l alold o Sowgn (JUS B an aS) Colis (22l
5 23059 APy G ol 03l NDVI (a2lis 5 oS0 (0 255 (a3l g ail> o515

. Google Earth

. Multi- Date Analysis

. Normalized Difference Vegetation Index
. Multi-Criteria Evaluation

. Weighted Linear Combination

a o~ W N P

Y


http://pec.gonbad.ac.ir/article-1-733-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

VFeo Gl 9 3l (o295 0 louds (ot 0590 /LS ooy Comy j cblis 4yl

Sloj o3k ,0 @ g Sz Al Gibg Coluw g Comdy Ol aidl Coles ;0 g edd oS S
Slib cols bl riwous jslite 4 dalllas ol 5l Lidk 45 b ags ToVA B VAAA

U5 allas g s 451 (1) US55 Yo VA 5 VA sl s ohiile ol (3] (608 4t
b gl ple g 65,5l

<Al

[
r 36°58"41" [
[ ess20LsS
Tl

Meters

35° 46" 03"
10000
T T T
517 21" 33" 54° 08" 11"
<

[
01 J%=
- 36°58"41" B e
o s5lsS
e

Meters

35° 46" 03"
10000
T T T
51° 21" 33" 54° 08" 11"

(YA Jlw oo DA Jlos i) o5 5ke cylil iyl (608 oliads e - JSCi

Ye¥


http://pec.gonbad.ac.ir/article-1-733-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

03l Xl 39l g (79,3 Iyl

2abal gualb w3l Jol> s -Y Jgu

YA Jle VAAA s aal
8
oo Cono oo 2 cors
oasSa g 25 0aiiS algs
AYIYY MY yana Yoo s
AQ/fQ AO/IAY ANIFF AFINE jiecs
AYINY AINF AR NATRIN Sistes
STARI INdAY4 \ATAN YEIvY &y
q-/f INZE VA4 AOIVY bl
AONY AY/ &S como
<IAY <IN~ LS oo

st Sl o S bl awslie yiores (Gl 0ol 00438 (6,0 drwgd Colue 4y g 0ol atulS
O Jguz) ols al

5 alols  Siwgn (JUS )8 am oS Colas loazin b alS ibg Olus ojle, Kol mls
werls g aSU 0 i arli g 4l oSl AT olaws deasd S o515 dlaan o 5SG0 3
a1 (V) Jsoz 50 sdal Caway aslllas 050 loj 5L 0 Fragstats ,330e 5 5l soliwl L a5 NDVI
@S olaed doaSd S o515 cblon o 2S00 5 5l dlold slaasins polas (V) Joao Gub .ol 0ulls
Y 258 13 oL 5 Sy ol Jlia 5o 45 oo il Gl JUS B oy 5 sl o515
ol a8l als

Y.y


http://pec.gonbad.ac.ir/article-1-733-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

VFeo Gl 9 3l (o295 0 louds (ot 0590 /LS ooy Comy j cblis 4yl

YAAA —Y A Sl ojl 50 LS pidig zbaw 50 Wdsmuw owjyp domdi -V Jgoo

s e Ju gloazio

YA YVAAA ort D30
fYvy Yvay aSJ olasws
Ve -IYF IR
VOIAY YY) g o) 55y el
VYIYA q/+q il o515
VY VA JUS 5 am
I¥ 10 gy el
AR VY- ¥ el Sl

() Jsoz 50 o] b g arale JuSa oy ailaie 1o Sgzge 23l op)5 Slik colus
SS9 Sl )5 Colun gy p 8590 Sloy o3k jo (V) Jgaz b gillae .ol ouds °°)BT

R 009 4}‘5.0 Mls L> &S)A 9 LK& Colaa 9 uw)‘)ﬁ‘
WS & (L1l () wlih coluw -Y Jaux

YA Jle VAAA Lo ) 6l dils
VY- V010 o
VereAQ \YAYAS s
V-OMY FY-F SpkeS
Yevvy V¥V Sy
Y- SAY 00+ - slo

S5 0515 lion 0 5005 5l abold ((Stwgny (JUS 8w aS) ol slaazein (058 slaarY
(M) sl S o ddlaie NDVI @Y ol jon 4 aSU s 55,5 2 li g ails o515 S olass doasy
Sloy o3k jo Slllas adlais JUS 13 oy doeiw 0uls 098, Y (V) S5 o .canl oals 4l )l (M) G

el oo ST YA B YAAA

Yo¥


http://pec.gonbad.ac.ir/article-1-733-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

03l Xl 39l g (79,3 Iyl

35°46' 03"
10000
T T T
51°21"33" 54° 08" 11"
-
© 36°58"41"
Meters
35°46' 03"
10000
T T T
51°21'33" 54° 08" 11"

(VA Jls . 18AA Jlo ) 5lalllne aibuie yo JUS 55 ouny s ¥ S
los Giali8l oley cltdS L dalaie (o JLS 3 dey doein jlade a5 ol aseioe beasds ol anglio b
OrSsoy 3l alols deasd S oST5 sledsw polie (A) B (V) sl glas .ol 0,8
o3Ls 5 4T (5 el (K olia s o 5 aidl (il ablo oST5 5 ales
aidlaio ;0 o) Gloww (Swgn dovw odd o8, Y (V) S jo .cuwl azil, el NDVI
aS 0l et bans pl awslae bcal ool ool Las Yo VA B YAAA Sloj oL, Slllas
ol 085 oy el loy csdS L adlais jo  Swgm doniw lie

Yeb


http://pec.gonbad.ac.ir/article-1-733-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

VFeo Gl 9 3l (o295 0 louds (ot 0590 /LS ooy Comy j cblis 4yl

Meters
35° 46" 03"
10000
T T T
51°21" 33" 54° 08" 11"

Meters

35°46' 03"

10000

T T T
51° 21" 33" 54° 08" 11"

(FAA Sl .o VAN Jlo i) lellla dilaie 5o Kiwwgny aidi —¥ JSU5

OrSuoy sl dold daasy S oS15 slodsmin ouls ges8, AY i 4 (8) U (F) sla s
dlio b e oo (Lzs YoYA U YAAA Sloj o3b jo Sldllae adlaie jo 1) ails oST5 g aslien
3 rSeoy 5l alols deasd S o515 sledsiw Jlade a5 ol asie (P U F &) bacds ol
a4 (A) g (V) o Si e ol a8l iol58l (log ctdS L ddlaie o a il o515 ¢ aluen
Slllas ailae )3 [, NDVI (alS 2utigy 0515 5 450 00 235,30 slvasins 00l (0098, 0¥ o 5
a5 ad asine (A gV USS) ek ool awlie b aws oo lid YoVA B VAAA Sy o3L po
asl gals by cndS b adhie 0 NDVI alS iig o515 9 a0 55 )50 slamin |lade

&


http://pec.gonbad.ac.ir/article-1-733-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

03l Xl 39l g (79,3 Iyl

]

r 36°58"41"

Meters
35°46' 03"
10000

T T T
512217 33" 54° 08" 11"

(YA J

;

Meters
35°46' 03"
10000
51° él' 33" " 54° 68' 1"
Lo 10 AN Jlo i) Slalllas dilaio 55 Wasd S oS5 adidds -
all
r 36°58"41"
I | Meters
35°46' 03" [ e ——
10000
51° 2‘1’33" " 54° {;8’ 11"

r 36°58'41"
I \ Meters
35°46' 03" [
10000
T T T
51°21" 33" 54° 08" 11"

(YA Jlo .o 18AA Jlo Al 5 allas dilaio 5o 4 luad (32 15500 3 51 alold 4l —8 JSCi

Yoy


http://pec.gonbad.ac.ir/article-1-733-en.html

VFeo Gl 9 3l (o295 0 louds (ot 0590 /LS ooy Comy j cblis 4yl

[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

il

 36°58 41"

Meters
[ e

10000

35° 46' 03"

- r
51°21"33" 54° 08" 11"

 36°58"41"

Meters

35° 46’ 03"
10000

T T T
51°21" 33" 54° 08" 11"

(YA Jlo 0 18AA Jlo i) Slallle dilaio 55 aplo STy i —F JSCb

- ;..:’*"é' @

Meters
35°46' 03" [ e ———]
10000
51°21' 33" 54° 08" 11"

35°46' 03"

10000

T T
51°21°33" 54° 08" 11"

(YA Jlo oo 1A Jlo .l 5 lallae dilaio aSJ oy 55 55 i ¥ JSC

YeA


http://pec.gonbad.ac.ir/article-1-733-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

03l Xl 39l g (79,3 Iyl

-1.00

i -0.89
T8

087

r 36°58"41" 056
045

. 038

T 0.2

e

. 0.00

; . 011

& 0.22

- = 033

0.4

. i 0.85

; 3 0.6

r . 077

35°46' 03"
———
10000

T T

51°21'33" 54°08" 11"

[ 36°58"41" 056

35° 46" 03" @
———

T T T
51°21"33" 54° 08" 11"

(YA Jlo .0 8AA Jlo ) Flatllao ailain ;o NDVIE a0 - A JSCo

LYYA B VAAA by o3b jo phaisle bl alS b lemw Olposs aiss wolys o
055y Sy (g 5l o alE (nl (A JS8) 90,5 4 ojlene Wiz (b)) by 5l ool
Sy90 Sloj o3l o a5 ablic @i pl (gg) p al angd adllae (pl jo colaiul 5,50 sl als

Aol eols uLA&J @L{bdﬁ O ygody asls E9 J.i.} QSEL"? L)“""’ﬁ" C.‘a...:)o ‘5:‘]“..:.: 2y

| acocgrgqr
36°58"41 [ axil juuis bl
Bl 5 e bl

Meters

35° 46' 03" i '
10000

T T
51°21" 33" 54° 08" 11"

Y.q



http://pec.gonbad.ac.ir/article-1-733-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

VFeo Gl 9 3l (o295 0 louds (ot 0590 /LS ooy Comy j cblis 4yl

& S Ao g Sy

gy Dlyeetd Ny oy 9 GilwssS sskaie 4 (o) Slog laazin 5l Lol laghy 5o
3 odel Caws 4y gl el eal eolal YVA B VAAM Sloj alols o lhaisle sl ol
JUS 3 an as) colie otz LS Sk oo cnl 5o eolitul oj5e slaaziw )8
S n el g 4l (ST asd slaw daasd S o515 colien (05005 5l alold (S
45 2 A plyige Al )y g dnnlie b el Ol yis Julos g oy 9 NDVI 5 480
Ol e o5 005y L2alS Ojpo ap ab Lyl o Glhaile plied (LS (g Sl Conds
Yo by oesl o odl Cowd 4y bl G5 sloais 4 axgi Lol ddlaie pl ) axwgd Wi,
Al (S ol by 55 VL pliee el wlls gz JB i LS iyl
sols Alodan ailaie ol sl JESo Sln Y8 Leld 5 oo bl 5,5 4 bgrye boas corluns
ol Colue I8 L Glosen .l ol o] 5o (o3ledlg oloss g eog K0 ,5 slows oy s
el a8l a5 @0 5 SRz (SN 1S e a5l s s et

Sl gy > ez (ks 5l (S S Colas Az (Dt ile ISST oy o
el 00l 0038 (6,0 drwy Colue 0 VeVA Lo o colun a5l el e (sloww
ol s el il Ligl3dl 6,0 claS) slas 5 o0d il s Lics Jlo &) Coms 08 Corlns
g odd awlS & g K> LS b colee 5l b colue (RIEIL Glojen aS ols
ooy onl @l Sl 00,8 o (Jop wig) (e g (I (LS b (SHLSs 5 el
laod 055505 dlols ad (S5 @SS (ST oS slaw (gloazin oue ke 45 dms e oLt
5 i AT iy 5o (K LS o ams o ol 5 03l S o 55,50 L 5 el
OHlan g ol> ) asdllas o olaisle JKa ibe Coluw rals ol ails cialS Wiy, o2 e
el adsm 30 haisle ol ylS Sl oad 00 yel liims ool o0 Al 35 (VYA4)
Ny, 5 00,5 byl Al Yo Slos ojl 5o e Sloww loazmin 5 4SS L) 25 alBog,
3,8 el 1) Rz Aty 53 polie (2alS

5 S oS o anse ol |y (S S 5 bl s oBly 4o ad o515 Sl
McGarigal et al., ) /,5en 5 JK 5 Saly 9)lg0 (pl sl alS by 10 (Siwgw Lials
e a5 alildS Sl e Sloww CoinS (59, g plnd] pas Wlosls 1,8 0l 5,50 55 (2009
Hilty, ) coul [138 50 505 500 slas )5 (g, 2 a5 Sl o g ooly Slaxl g (5 0 dnugs
BB loylsale yglas 3l oolaiwl b s jlae jlo oS sloasles olsie 4 loazew (et al., 2006
S99 s AL eSS ast alols ax o (Salman Mahiny, 2007) sws zl 5l g aslllas

Y.


http://pec.gonbad.ac.ir/article-1-733-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

03l Xl 39l g (79,3 Iyl

gl ge Dy oy Slopes Sl Lol )0 wslhe Jlle S0 alols 5 evg geS
Al b T (S 5 5 Of bl 5 50 Comdg S0 o o9 98 5l Glled (Siwwg a5 lo
g 5 g 5 IS8 ik 55 ale il a4z e Sl (e Sloa 5o alie laaS
L asy oled s (o] Gal3l b g 009 asllae Jole (Foy55 0z aled ol VL (Sigy
4 e Cond dmbe 09,00 YU o] Gl wp0 5 Comlea g 0580 yiden gelim b
Somd Syl g Sl Sl 5l baST Cundg )0 (pwlul B (59,550 wiles Colus
a0 5 wbiee Rl el gl WAL VL ales cpl azse nlnly o)l Gl oy a
SesST Jyal (bl 2 G Slown 55k 9 (Sl > e agllae Jole ailes o]
Bebon oo Slalorw 2ligy 5 Sy E95 9, 2 Ol SlacJled Sl ogugr b falS 4 e
aziw ol GLE Folo 5 Gadod ol jo colainl 5,50 slodasiw o) 5l odel Cavs 4 L
O 5 (5,58 ((A\VAA) (gogrus 5 00lj0g0m0 (ITAY) L Ser 5 ol e sloadl L oS ool
ol sl )5 @ Ll Kea o a5 (McGarigal et al., 2018) )5 3 J& 5 S 5 (1YA9)
4 slolgnle nglas 5l solatal b (VYAY) o, Sen 5 ol e 3,0 (gmod cilaiisls oLl bndins
ol 5o oYL Sl 5l baases a5 wisls olis g axsls y JUds bin b 605 Sl (o
SO 5 0315 Sgeme aiiwd 18,65 adlllas 0y50 (b o adhie cpl o (6,5 Sl ols
5 590 3l Lhoriw a5 wis )5 oMl g axllae lasin loolawl b 5 5 o 1y (60,8 Oy (VYAA)
og ) ey Slosms (ol lagsl 1oss g, ailyi oos 2ol 4 8L Sledbl bl
@l RS 5 GIS LS o o5 col grlae ey Slovs sboazin 5 (oS5 0, Gl 5 S
Slow Zumdy Gimiw Gl by, re 51 o bais was al)l 65530 5 Soslhe
Sogo ) dae Cordg U ogd solaiwl cunlie glaazus 31 il gls ol 5o Lol aiziie (e uo
SlS Ol &5y, byl L (VYAF) &1 (McGarigal et al., 2018) 54 ool lis sal>
22525 Jale 1 loaS) slaas 2ol divamin g 90 51 i 3l o0l b ol oo Ll adbaie 3|
bl s plogiagy wlilllas cnl pogdle 0,5 ol bl laazin 58 51 g el (e oo
Sen 5 wale ek ((VYAY) 60, 6,31 5 ey alox 5l canl a13,5 plonl Ciliss
«(Forman, 1995) :1e;68 «(\YAY) cwale 5 olals «(VYAQ) o, 5en 5 unle olakes «(VYAA)
Clive and ) 155 5 M5 «(Ndubisi, 2002) _...ls «Gergel and Turner, 2002) 5 5 J5,5
eisS g J& 5 e (McGarigal et al., 2005) ., Kee 5 JK 5 S (Teresa, 2002
5 <& (Mahiny, 2007) sl (Farina, 2006) L, s (McGarigal and Cushman, 2005)
5 Ul,e «(Gounaridis et al., 2014) |, Ken 5 was,ls5 (Baguette and Dyck, 2007) <ls

™"


http://pec.gonbad.ac.ir/article-1-733-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

VFeo Gl 9 3l (o295 0 louds (ot 0590 /LS ooy Comy j cblis 4yl

ksl aea a5 (Xing and Meng, 2020) X 3 iS4 (Borana and Yadav, 2017) glsb
100, i 1 ot ooliiul glaasin collls 5 SIS

se®i g Jsaws (Makhdoum, 1999) e 5l e solaiwl pae Lo & a8 sl Jls ,o
Sirey 58y (e 5l el AlBls (gl a4 g wigy haiile Gliwl o e Sl ookl g5 50
ooliisl o BT 4y azgi b s o 55 (nl 5| ladised (St ped danssi 5 55,5l g Moz
2l Cope g rylin jshiie @ ploj (b )3 ey Dl SSLD (o 5l e y0l
56 Ll 55T 50 a8 4 S el ilalllas (oo 6 )5 Dl (o) 2 e 50 sl (55900
3Bl i Gl 5 Gl eSSl ol 0l Cegjlame (055 50 Sl anugs
S50 s o Slonms Sl GCadgazme @ az gl pas Jodo 4 plasl e e
5 Szl eloe onummy Vil g b axeis )0 )5 Slpts 0B, 4 g, W) 9 03
ol A0S b GlapiinsST  gad S jlae Ol (g0 Sles

B (i 2lad )Ll Gl oo ee) e Slor laazmi jleslinul b ciS Glgs oo S ok
ool e S0 g ejpw Slowm 38ee 5 LSl Gl bL3 | sbml Gyl 5l 05 (oS,
59 2dl cews o1l S poe g (si,aabn jekite 4 o) e Slow (235 @ Ol So505S]
)l @b wasee wll (Jod B mls (gl 15 97adre Ged baazeis leolinal azs
ol (2L i Olpess Oldlas (o ols gy og Jed BB Sl caddlas (pl jo oo
Sl S5 (Sl Slalllas LS )3 Slalllae @ s 2 (392 @ 5 Ol S @ 2> (b,
S s

&L

L (mal)l s )S leis asgy (olos)l 50 Cmei e Sl slo G jt0 0 )8 AYAF L o 5]
0 Y drwgi g Lalas ol les Sbls adlate 160,90 aslllae GIS 5 590 51 iomiw ;! colazul
FA

)9-.24 ‘5@‘)‘ L;QLS w;.)s.ﬁ Lsu)))e .\\”’\& .‘5 6‘5).»4.9 «9 543& c.C su.)t’).ao.; C5) 5QLubLb s.rﬁ .‘ 56&-0}‘
ol o o3l s Sledol ailols g 590 51 Jiomiw (sloylgale pglai 1 oolawl b dng,l axls jo
AT Y b

b 89 0uias judul 055 50 (yao)pw (Slows o565 ples Judos AYAY .G (60,500 (5,31 .y ¢ 235
FE-00 Y ‘6,47?'7“ 'aj.l.c CCyR )y Sloww é”)ﬂbﬂ sleasw )l oolauwl

Y\Y


http://pec.gonbad.ac.ir/article-1-733-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

03l Xl 39l g (79,3 Iyl

‘5"1_|)')‘ Avasa .).8 “5;‘9_) Cl—u.uo P ‘)3YQ ‘.é 4@.{.%[_0 ul.o.l_ué ‘.& 56)l_w ‘Sl.a.cl.o_u)‘ “d 5@[).)

YFFTON XY s aoman (55515555

YA 8 Glom ¥ (ol o« SLES v (ol wo (ot v (o0l o) 8 ole lal
GIS jl oolial b ojlamosiz o3l gy Sbis 2 i bw e 0 Sl Gles L)
Vo)) gl 551955 5 psle

Lol 8 §5mpd (halSom el (Sl oolide cp pgatio e s o) € (eale plabe
Ll g, 5l oolinl b oylinds o) oblis slaaS) Seslodumn ol A YAR = cs0ly
AV-V ) ey e slaiagsy (CAPS) cbli> sancusll 5 obj)

el 5 a5 ol 1 (S )l Sl sy YAV b ggse T o ol s 8
slad (lgasbae biw gt ;0 GIS g 90 51 Lo 5l ooliiwl b ey Slosms GBS 100
AT SR L

A5 5 s Slores Slyeis Sloj -5 s AT g nle ol g elools
VY b @le psle 15 GIS 5 90 5l onis 95 alne Q5 16990 anlllas) (5540
A

l_3 P ).Q,wu)lf Ry (5L0.:.~J (_g)b.&b k_)‘).a.a.’.’ » Gl.».lyu AYAA T «805%wms T ‘oa‘)’ow
TN ooy Glalol (Koo potie 2 0SB b g (o oo Sloges (5351551 Sloo 51 o0lici
Ava-y.¥

03laul b (o) o gy 16 )18 Olyts (65l )IKET AYAY LG8 gmmay S el Sb 8 el o ol pae
MNF V) e Sl s slad (Jds ol s (63,90 asdllas RS 5 cavad pglas )

Baguette, M., Dyck, H. V. 2007. Landscape connectivity and animal behavior:
functional grain as a key determinant for dispersal. Landscape Ecology, 22(1):
1117-1129

Borana, S.L., Yadav, S.K. 2017. Urban Landscape Assessment Using Spatial
Metrics:A Temporal Analysis of Jodhpur City. Advance Research in Computer
Science and Management, 5 (1): 1-10

Clive, A. M. A,, Teresa, J. E. 2002. Testing landscape metrics as indicators of
habitat loss and fragmentation in continuous eucalypt forests (Queensland,
Australia). Landscape Ecology, 17(1): 711-728.

Fan, Q., Ding, S. 2017. Landscape Pattern Changes at a County Scale: A Case
Study in Fenggiu, Henan Province, China. CATENA, 137 (1): 152-160.

Farina, A. 2006 b. Principle and methods in landscape ecology: Toward a science
of landscape. 2nd ed. Springer. Dordrecht.

Yy


http://pec.gonbad.ac.ir/article-1-733-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

VFeo Glio 9 3mly (o255 0 ylouh ok 0590 /LS ooy Comy §j cbli 4y s

Forman, R. T. T. 1995. Land mosaics: The ecology of landscapes and regions.
Cambridge University press, USA.

Gergel, S. E. M., Turner, G. 2002. Learning Landscape Ecology: A Practical Guide
to Concepts and Techniques. Springer. New York.

Gounaridis, D., George, N. Z., Sotirios, K. 2014. Quantifying spatio-temporal
patterns of forest fragmentation in Hymettus Mountain, Greece a Computers.
Environment and Urban Systems, 46 (1): 35-44.

Hilty, J.A., Lidicker, J.r.WZ., Merenlender, A.M. 2006. Corridor Ecology: The
Science and Practice of Linking Landscapes for Biodiversity Conservation.
Island press. Washington DC.

Li, H., Wu, J. 2004. Use and misuse of landscape indices. Landscape Ecol, 19 (1):
389-398

Leitao, A.B., Miller, j., Ahern, J., McGarigal, K. 2006. Measuring Landscapes: A
Planners Handbook. Island Press. Washington D.C.

Lausch, A., Blaschke, T., Haase, D., Herzog, F., Syrbe, R.U., Tischendorf, L.
Walz. 2015. Understanding and quantifying landscape structure — A review on
relevant process characteristics, data models and landscape metrics. Ecological
Modelling, 295 (12): 31-41

Mahiny, A. S. 2007. Patch Metrics as Surrogates of Structural Complexity of
Remnant Vegetation. Geocomputation Conference. Ireland.

Makhdoum, M. 1999. Fundamental of Land Use Planning. Tehran: Tehran
University Publications.

McGarigal, K., Compton, B. W., Jackson. S.D., Rolih, K., ENE, E. 2005.
Conservation Assessment a Prioritization Systems (CAPS). Final Report,
Landscape Ecology Program, Department of Natural Resources Conservation,
University of Massachusetts, USA.

McGarigal, K., Tagil, S., Cushman, S.A. 2009. Surface metrics: an alternative to
patch metrics for the quantification of landscape structure. Landscape Ecology,
24 (2): 433450

McGarigal, K., Marks, B. J. 1995. FRAGSTATS: spatial pattern analysis program
for quantifying landscape structure. Gen. Tech. Rep. PNW-GTR-351. Portland,
OR: U.S. Department of Agriculture, Forest Service, Pacific Northwest
Research Station.

McGarigal, K., Cushman, S.A. 2005. The gradient concept of landscape structure.
In:Wiens, J., Moss, M. (Eds.), Issues and Perspectives in Landscape Ecology.
Cambridge University Press.

McGarigal, K., Compton, B.W., Plunkett, E.B., DeLuca , W. V., Grand, J., Ene,
E., Jackson, S.D. 2018. A landscape index of ecological integrity to inform
landscape conservation. Landscape Ecology, 33(1) 1029-1048.

YIf


http://pec.gonbad.ac.ir/article-1-733-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-08-30 ]

03l Xl 39l g (79,3 Iyl

Ndubisi, F. 2002. Ecological Planning: A Historical and Comparative Synthesis
(Center Books on Contemporary Landscape Design). The Jhons Hopkins
University press. Baltimore and London.

Salman Mahiny, A. 2007. Landscape Metrics and Erosion Risk as Two Classes of
Quantitative Indicators for Rapid Environmental Impact Assessment.
Agriculture Science and Natural Resources, 14 (23): 139-150

Xing, H., Meng, Y. 2020. Measuring urban landscapes for urban function
classification using spatial metrics. Ecological Indicators, 108 (2): 1-10

Zhou, P., Poh, K.L. 2006. Decision analysis in energy and environmental
modeling, National university of Singapore, 10 (9): 63-56

Yo


http://pec.gonbad.ac.ir/article-1-733-en.html
http://www.tcpdf.org

