ITAY e VA g0 lowi o Gl gLdl i b pidg5y
YY-0F .pae

S0 SLras 900 418 5S35 b (051 (5 39315 g (g3 Ol gk (5 s yIRGT

(LU 55 a0 288 390 saxdln)

HonlS olSl> (508 (552900 5 Ly 09,5 Sloslil 7 JiS yea sie
Ol ol (0l (s5y0b 5 g Ll a5yl Wlid)lS s e
IR0 ol (8 (532p40b 2 g Ll 0l ol )5 - L3 old )y e
Uosde Sy ol GIS g 590 51 Liomiw Ayl wlids )8 blis ssesdlie

WANVYY : ol anb WAV cdlio ol

(XS

o Col 03,91 3929 1y (aal o b ol (o558 9 iliseo Slaif 3 Slea O Sanwgi
P8 Gy ool odlails (g)I3 5050 jlme wgyle 51 1) b cdlwlgd i b diwlgd oLl
55 g3 ol 05 (w0) S0 ) Iyl b Ol puds gy a1 s & ol AR1S
(ol Ologanad Wilo (2 B Jolgs jglne (Sliwgy 9 yand BIbI (55,0liS (s
9 Sl 5550 slomus (el (Gmmgi jUid g 413l (slog e 0T (5 yglcrd 5 (T35 3, filias! )3 yuuits
@ U il io3s (nl )3 3,155 o0 Sl 32 (5559l G imej (539U p3 (U] 9 GBres U
3 Ol Ngy by (AN 9 (G5 )0WS 61 gt g1 5 e (I S
oA 00t (812 I3 R 2 o s S 5l ek (559U g (M Bblio (e
IRS-1D @ ylgalo Y+ ¢V JLw LISS I pglas 5 )5 s (5009050 43 (1,5 Ol pmdi 30 o
5 6 Olpdi (A C3 )5 1,8 o3l 5y90 cdllaio Cawaid 8 lsals 142Y Jo TM 4
sobad iildy sW,l381e 5 ylgieds ENVI g ERDAS (sb,l3810 5 51 saliiw! b ailiin sy
31 o3l U b aied Wil O] sailbobw b330 5 Hlgicds Arc GIS g ojlgale
9 @3PS (Sl el 0¥ (G S5l (S Jhogadly 9 (owia Blod I cawlie (sl yo!
oS g ol i (maned gl G158 SS9y Sy I §) Slpdi Judod
B 15 wyp 3pe B Jiad ekl (5 3,504, 5l odlil b ol (slaailze
2P S8 e Gl 5 51 GBS e g Bble o 3 GUES Glagl I ol (slaaidly
Hod Cl g g Slacmej 4 bgrpe Olpd (p i (gam 503, 55 9 039 Jl (g0,
@ o 2Ol b S5 sl (B 90l (6505 B g Sl Gpidlons g Jlows 3 (85

3413 (5 iy Sl (Bblo (] )3 e @ oly93 LU (IR (sly 5 (jlnledia 9 (5,988

OB s o 85 5 s ARS-1D jugliad o o506 sddcgaso o dly) 430515 i 20005150l

E-mail: G_katouli@yahoo.com SANTVVOVES & Jghus oliam g *



IWAY e ¢ VA 50,k ¢ sl sludl i s yidg3 ¥

3

Aol
=l g el (il die @ Ll Lo Lol g o5 8l e )d (6)5liS st o Sl il oleS Tz a0
5 6ol Joelos Gl wdmy o iiSon 3l (glaom ccanl (o) ElS Slyd e o5 (08 A5 o
sl yhos Ay sy (Mallinis & et al, 2011, 312; Thapa & Murayama; 2010, 74) 555 o Cows
llad Coy 50 Comge Laidl o ghyiwS 9 0, o=l s &bl)l 3l ool (gogud 1> (6 puSauin Ol pust Coge
Hosseini & et al, 2010, 10; Yu & et al, 2011, ) a8 o )b 295 yliie S5 511 o a8y @ga5 o (y50lp
@l 5l s godgaome (LSl 5 1o SLbI og)50 Bblie (USLo (e (30 lude 13 39290 5,5}l (600

.(Mottet & et al, 2006, 297; Street, 2007, 133) cuwl alius oyl 5,1

QLS 1) b sy e (sl 1al)3 S g i il ol o 1) age (1 e (55,588 )
So39sST sy, ol (Mougeot, 2006, 2; Diaz-Caravantes & Sanchez-Flores, 2010, 413) »,ls
G S oo Ly a1y Sl ey sl oY gl 5 SLIS o oed Sl g0 slaalold 4 ) e
e Sl s b 559k bl sl (6500 aly s (slailony Cupde (> 9 13 el g 0 (S5
(Mougeot, 2006, 65) 34 00 4y 555l b cysej )l o lgicds woyiias &5l ] g 30 00 25 S

5 (Wyman & Stein, 2010, 332) glailaio 5 (sobaidl ¢ clan! gdnwg > iids 5 Sl (63,8 s
Schulz & et al, 2010, 437; Ayala-Silva & et al, 2009, 565; ) 5)l> g Lid oo Slpss ypimed
U Comla s (godpin bl oLad gdawes 4 1 3SU (554 Co pie e () o (Nagendra & et al, 2006, 98
bsly el 3 2 ol 1y gl igele 9 o a5 oSl gosial 5 (3958 o (o908 slacnlias 5 @bl Wil
(omn (613 i g i sl gy il ealimul il anily JLasl 5 |y e olas JyuS lp aY ol aub
2313 955 3p50 ) 3 S0 5 B slasba g 3] 655 5 0395 culia Sbj stz 5 29 iplej ey
@ looladl U 6 pped Jilae alos ) eciliseo (sladine; y> 48 sl SleMbl g baodls Lol xie o9 jI Lioxiuw
O3ed 2laby; 5 Ll ie LMl pis Ly ol cuS 5 5 290 o3l (xeb (slabams 5 lojluiledy
S35 B9y b (s b5l 0 ol B iliien B ol ganog )l gl (apmlio Sl g3 (slaas gore

El-Kawy & et al, ) 5, a_ionil |y p3¥ polis ol (sl 995 opess oais] )3 1y y0ud ()5 55 prmne lgs cdmusgy
2011, 483; Szuster & et al, 2011, 525; Rozenstein and Karnieli, 2011, 636; Bhatta & et al, 2010,
96; Gandaseca & et al, 2009, 167; Dewan & Yamaguchi 2009, 391; Hui-Mei & Zhi-Yuan,
2009, 92; Pelorosso & et al, 2009, 36; Tayyebi, 2008, 1037; Rahdary & et al, 2008, 113; Serra
& et al , 2008, 197; Shalaby & Tateishi, 2007, 28; Firouzabadi & Ghanavati, 2007, 135;
Sl 3 e Jolse i b polaie ol 4 (Kelarestaghi & et al, 2006, 34; Rasul & et al, 2004, 220



Yo &3 lracgecme 43,9, b (oly) (1) 9 (oatdny Oyt (5L S50

Copde 9 Colin (gl culio slaylSaly (905 g (60) i Y5 1 oo Bblie (4l a4 g0 ()8
2,8 pladl 6,8 il s
o)l 5l alols g ojluil bl p ¢ S (sloj slajllode 5 (65,9liS ol po (b)) s (gl () 0
Sl 5> adllas 5)50 gadlaie SlbI )3 (i0j ) 5 (2L Lidey > Jeolid Sl g (64 ordadle
g adlale ) Lo )lS @l s gatal) wyp pgd 4 cdm 4 WYE Lol gl €558 0 S 09 catddS

5 Fhe
g Lol olwl 1 (s (sladSlos g el (oLad g S1e (bl s ped (B )8 sjay2alip
)8 a5l jskaie 505 Glo & amd o LSS ) (e siptelip Lol saiud g Cusl (608 dnele slajls
o959 Lacs b st e (lid (ailolo Culin e )3 (pmej Spae 55 (35 Ao ot (o3|
(¥ AYM (65b5) sl sy slapllas b 5 50080 L gl 3l

Pelorosso & et al, ) siuws (yoj pdaw (Sl )5 Slyuss o pnte dlasjl o Bl 60yl 5 (iidigy Ol s
5o ) S = (i glaaild ) (Bl o ey (58 g (olibyy S 5 I jaed g 53 (2009, 53
Cygopd g 39 00 pll (Siwnla oS (Rolando & et al, 2010, 414) cul caj bae cindg )3 yuss Jolge
e ) S gy ol 31 A dlgs i el G lae S 3 Slae ) S 5 (55 4 e JpuS
S iyl sl Sl eslinul el (Bl (ganwgs JpiS 5 (oS ) dine odlitul (95 )90 53 )
ol (SASyy g oy slo b)) s ped slalad (i yaaliy b byl 5 bl o etes 9l (o2

odas ygbdy o 11> Cun baomo (S5 (Smogi sloofgy oS (glodtS BT doay oo L)
sbaasly cods (L)l (o o)l g5 ol ol 25 0)50 Jidin sl 08 I (Il 5 S8 gai>
S il glas )8 sl (8] @lie @V gine Janass (50)lyd couwlio (3l p5) 84 g (Jaecin;
O S5 GinleS o g lanbo 60 slrofey o aecum ) byl 2)5e 3 058 b 425 3900
T Gtalod (e 0l 2l laiyl £95 ol ol s Sl illato 5 ole Jpol iy Lol el a8 5
(FA OYAD ¢ S5 yome g 03l oanl ) il il |y 4l g e bamo o boig )8yl I (o3 amocans

9 ok lod 4 B (3lhae (6503l 9 (5 pSojlal Bllao 5 (s Sl b )3 W5 oo (SHSTn (b))
o byl e 53 el 03,85 joh S g 028y (Bl (shrgi b b o (S g i Bhaie (loa L) Ade
JB > cidizes gblie dajed (e 53 ASlgi e n Shg ol & Cunl (o0 A Sl (Shg (nia (o5 sammlie
(Bhatta & et al, 2010, 732) xg dunlia ,50150 b s o sl cilisen (slaplej 1o b oyt Ko



ad b 2,90 ‘545.'43.»
bl D9 m 0350 allais g (il (i) 5 (sloil (oolaidl oo Slhe jlilnls Glil S0 (IS5 e
Cons (slpdny ABIS (glaand ;3 98 (5 yaed (585w pllas e Lo IS 2ok IS 53 00D A (sl )
{FY AYAY ( Jgi8 o o) ol (506 (5L Grgy0 oS o 59058 5 035

o390 )3 o (=l )13 )18 Ly s I gyt VOB Lalgie gli5)) ) il (8 (i )3 (GBS e
a8y )18 5l ogSans) Jlad saials o (Jlod (ope Y22 ¥ 5 (8,5 Jobo OF° V) ol (5ye 5 Jsbo
I8 Jled gyl g03la yglone )3 &S Cunl S oty Clels)l 4 Bpdia 5,5 10l (29> 5 el
Slso 3l b (mpesn 5 9 slapise Cleli)l g odg yudy ool cpl dlaiel 3 el GBS 5 A0y )l

(VY ATVE ool o i lg) (V goylod JSU8) 3980 gme e (] 3 e Semwgs l oo (S0

T A
5% =
|
) RS e &
LISS 111 ™ p W& 1
\ I.: n X
1 A
\ «w e
) “«.’ — > ? )
-t“\ . R T - ki \
* = u%\ h >74 A~
0 ya (
LS 4 4 e
v / Shas o T
12 ¥ A v Km % A
p— — *

YooV JUo IRS-ID LISS I pglbas (VYAR ;) (oMl (650008 (oo Sa jd )5 55 s Ciadge (duids LY JSUG
(YA o (529 i (2 Ldlin lojlus 9 YTAD ¢juiS 159 sl (Gai auie) Cwatd 5,192k 144 Jlw TM 5

5 el laelid 15 5 e ol 48 Amd e i 1S 5 5,5 cudd i3S ok gl sy
P VOY JLo 3 55 2 0TV laso 5 2l ssbio plosiz) cols ¢ csord ol Sl ol

JLw 3 o o) Cimes Gl oty 585 VASYYS & 10 Caxes Hloud VWYY Jlo )0 g Coxes 425 VEVSY Dgus



vy &3 lracgecme 43,9, b (oly) (1) 9 (oatdny Oyt (5L S50

1 50) Sl sy 55 VAN« g a5 \YRFYe a WWFO-VD (gla Jls (b g 0350 55 AMTY 95 ) \YOO
Oyl Slol 38 50) ol oy 485 YEAYYS 5l Lo 4 g asbly 4ol YWAD Jlos )3 Cizes (i3l ATV OYAY ¢ Jgi8
—AD sl i s imen ialidl a5 ArDVE ggemme 5l amd o Ui b ol Clren V55w (WA
b 055 e Cran Gl ) grge sladygly s imd e LS5 o2 lee 1y 4 DAY dlass YYD
VoA OYAR placs) dawy dnlgd V¥ oo Jlo jd 485 YFVADA o3, 4 &b adly (63,900 b g adly aalsl ST (ol JLo

DS S5 6 ped ooy Sl M GLolE I mwg po o (Lmer (i cpl B8l L cul (1B, (VA

S5 (09
sobas LS 5 aiailes (o)lial ailen ( oLdlas CleMbl cdibobw bz 13 90 iomiuw slaodly jl eolai!
Meaille & Wald, 1990, 449; Treitz & ) el Jshito e Lisban 5 ol csrnylS lymsis oyt 5 035

[(etal., 1992, 445; Yeh & Li, 1996, 81; Weng, 2002, 277

Gupta & Jain, ) sl ()l Slyuss wyp sl slolonle slaodls bjlp (o zdUl g oyl 5
5ol st csorgiona 3 {VFY AYAR «lSas 5 (s 35 2005, 1806; Banzhaf & Netzband, 2000, 2
s Lol YooV L IRS-ID LISS 11 (glaish L o (g lanle 1421 Jlo TM (slasily plésl aul3 ol
el G5l slayltle 5 &S ENVI G ERDAS (clajljble il oslatul b dilaio (iulgy 9 5 0) Sy s
31 canlio sl oSl 51 o0lital b .15 o3lel  oldl i el sailolis )33l 5 gt ATC GIS 5 sl o lsale
el Canddy guej JuSy /Y dgds 4 05 pll p3Y (ol 6,555k (S ytagadly g wdin bld

) il wad b lus (Sl g LaolagSw o (e) Lide 9 52 Elgl s Gl 4 2 2 Sl
(ClS s S (SR 55,5LiS) oIS i 53 syl O cnl sl g a8 eolisl ganadlo I ey deslie
oty j 5 oximis (52 Bl &5 Casl ol (Bgy ol Sy 50 sanaib (K> Gl ( JB e red
sy () 33 55 on wl33 1y i MBI JalS aile 4 g 0y e (3 ieS 42y lojaiz sl o
el g ool s 35 g Shol (sloadlie Lo g gl 3,85 sloisdgy 31 S 5 s )8 s st Sl
Jace 3 ol Al a8 a0l sy (] ) (o gl b b oolitul (5306 (sladgacno 4 ,S0) b ol (slaadlze
Sliles 5 oS5 5l ()l (gn)lS Dy gandl (nledyd g sl o 03l (LS (V g0 led JSD) (oosrie

ol Cowddy Cilises SeMbl ¥ ()88 wa g0,



YA

9> )b ygas Jol &b pgas

robal S ey slallad (pwdin oual g oy

'

olal 3,8 Slaie ob

v

s 3 525 Sl

v

Lol g (G, oLl (g9) p ol sloadle Jlod

v

S @l Sl p «lys > Coge pglad )

'

A 4

gkl o L)l

b gl cllSS Jhgya pglal anailb

A 4

Jol &b pgas

azi c8y ;)

S38 srasgome 413,509, b Ol i (owy 9 (900 Jo .Y SIS

WAR (55,50 tain



4 &3 lracgecme 43,9, b (oly) (1) 9 (oatdny Oyt (5L S50

sl g Cou
Mobasheri, & Sadeghi-) cowl sue; Jsu8 blas jl edlatwl ¢ pwsian ollas plool (6 ytel)b e 59, oy 5 Jgliie
L (VFA OYAS (], an 5 4y L) VR ATVD (35 5 camls Naeini, 2008, 620; Moradi, 2008, 5;
Jlo pgas ¢ JpiiS gdlais V5 el L g oad plogl yyslat sl yiiS dgay wlilas ERDAS J58l0 5 51 oxlisl
O VeV Jl pogmad 31 )3 Uee LAY Jlo gl cpgeal 4y pgead Gapbo I s 245 @20 (o) VooV
Sl luod (0 S35 b9 Uy 9 Sl 4250 Jbeys (b sladblas §l gl Claisie Joas (sl a8 2y
(siwoj JuSay /¥ 3905 RMSE 48 15 osliil o0 laiseonn ol 3 b fuSy olidey clods)d sl
ATCOR3 g, 5l esliial L pgaas 93 y o (6 ned] Slousuas < pglas (jlocslbaibums | iw el cavday
. pledl (Coppin & et al, 2004; Tan & et al, 2010, 718)

Laailga cyogliat o 5 3285 b cilojiir ygead slaosls JS o ol (slnadle Jubos liles Jlos] 51 50
— bl e ol (slaadlge Sl alye 3 183 e i |y Syl 50 Sy 85 W sy
WA doloee Llodile yuss oy &S bl ob g Wlatdl Gl 5 dble (gly po ( uillgss

S9b g0 0133 ol o g (S5 ol 31 ol (sloeilio 15 032y jolis iee o5 F 5 Y (goled JS5 0
SleMbl i d93g ko Wlgs oo & laeSa iyl |y SleMbl 1oy AY 485 51 i 3l sadlye 53 cusyay a5
ol slaailze Jdow )3 o Lal Lailyy wlol p an3 b a8l @l I Sliis SleMbl (K5 (sailze 5 1k
3 p9s g Jal slaailye sy b iyl 1y Luilsly oy i o disen SleMbl b bl ps S5l claadlse

WLpd oo inled |y Ol s SleMbl oy by oand g (32,85 j9lal

oy pmalde

- N

oy molie

B

PC1 PC2 PC3

PC1 PC2 PC3
b sl

s ailpe

ol y29lad 5 Jols (glaadlze )3 0509 pialie F USS o, a5 ol 5l Jols claailze 3 03y prolie Y JSu

1. Root Mean Square Error



IWAY e ¢ VA 50,k ¢ sl sludl i s yidg3 L

Parra & et al, 1996, 1753; Hedge, 2003, ) 555 o 'y &lyis ¢ 656 Cigs algy ) d35 b yugus
spmge SNl 5 il bl 1 orsen @l § oy (slite JIKl 6315 it )3 cigie ol 4ol 51 (22
iy @l (Jha & Unni, 2004, 2547; GONg, 1993, 24) 395 adlitl lyusis (55558 el (so,by

29 iy ) (go)lad (gela) Billae Wl oo il

if0<x; <Ls 1
if :Ls< Xi<ave (% —ave)/(Ls—ave)
. . u(x)4 ! () gk,
if ;ave<xi<Hs (x; —ave)/(Hs —ave)
if :Hs< Xi<255 1

Wgd o iy brdilge ol Fotunn gllae &5 oo jielyl :ave 5 Ls Hs

(S 9 sho ) Syt o Xi Juy gt (slaie) 423 - (X))

SLmdegerma (5355 5 ly Sl o 5 B2y bl pgd 9 J3l slaadlie )3 39290 ML S 5 4l
P93 9 Jol clodilze 13 «lymss 13 Cigde b ol (£ysps Cigis @b Ciuym ol 5 a5 ool o oxlizul )6
2 ol slaailie > Ol CLeMbol Sl s s pgd 9 J3l soatilie jr9las oS giuwes 4 25 |
QU iy g e Sl dg)ly (e S5 45 2980 il (Sl 3 Cdgee @b il )18 pl)S g sdllo
Pl st (Sl 5 s (JAs cla i)l 4 395 b oad db @i slisl el )3 oS 0l ceslio (458 cgae
3085 sadlye 3l ol Sgtann 3o & Col Clpueis Cguds @l ol 9 ()i ol 4 bgrpe slaadlle

55 e o

0< Xj <97 1
07 < x; <127 (% ~127)/(97 -127) o
127<x <165 200 T (x ~127)/(165-127) G J3) sadie
165< x; <225 1

0<x; <115 1
115< <130 (% —130)/(115-130) ) )
130<x <145 00 7 (x ~130)/(145-130) GBS pg> sadlle
145< x; <225 1

L Olypass 0 Cogie @b jlade ST V20 9 VF0 5 (10l (ko WWe 5 WY ¢ J8l0s S5l VYD 5 QY olacl
L;l_mu'zf;p el g 4 393 b Ol 0 (656 Cogae ml wd ) paddy (Cuwl i Gl bl 4 &g

25 it 25 SR 0D e sl & biyye

1. Fuzzy Membership Function



¥y

&3 lracgecme 43,9, b (oly) (1) 9 (oatdny Oyt (5L S50

0<% <73

73<x; <132
132<x; <188
188< x; <225

0<x; <100
106 < x; <132
132 < xj <156
156 < x; <225

1

| (6 -132)/(73-132)

HO0 = (x, ~132)/188-132)
1

1

(x; —132)/(100-132)

(x; —132)/(156—132)
1

Hxi) =

s Jl gail

e 33 sl

Jol L;c\_éfgp i Sy 5 &S W o abql\olm.is P Cogas s (s ) Cogac Hlade s 3l dn

sty 3] ols 3l (seile 93 )3 Clyts & bgpye Cguie gl o Sl Y gojles (sala) il o 220

L;c_\_x_mdL.f;.} S 0 ool d)‘lé L;Lasc\.c%:gm 5 u..f).’ uubs & 4>94 l., RS & s ub...uu u”l“’ LS‘)‘? ‘u.u.’

A_u;u_a ruﬁs_,.a.c ).»9L,.a.’ do.}_.::g,‘_.s).» ncM]a..o‘cb |) U )JMBMUBM O k/S?.A.AC IR ) g,uS).; )L\.o.a

CM; j =[s4(X)i=12]

{5 90 soylos (sl JSU5)

(¥ ok,

Bl prglad ol ghadlge Chgis pglal cuS 5 5l Jols Ol i (G B JSS

1. Change Membership

2. Fuzzy Combined Change Membership Image



s p39bai ol (ailge Cdgis molad cuS i 5l ol Wil puds (gauids & JSuS

SIS el o )l Sy g sho (i (5 ladie Ll ol b > )1 &S o I35 3050 53 9 3900 55
S 5 owled 3l ol e d)lse ol > oyl s (Wang, 1990, 196; Hedge, 2003, 22-25; Hansen, 2003, 2)

{F 5T ot csela) J 51 Le h  ) p 45 €6,5 S (6 slaa yo
wce=Min(up, ug , tic ,-.) AND &6 3,Sles - (¥ sk,
e =Mix(up , ug , pc ,--) OR 36 3Skes —¥ (¥ sl

A ppai b 4l glp cigas e T a1y

B ppai b 4l glp cigas )l T il

)1 S g b om i palie & Slhes > (ighs polal 4 Sl Cledbl s ikl
b ool AND Sy pilsd Sl

b sl e 5 30)8 pglaal 2 PCA (il | dols Gy gadd csiar A oV sojlad sl S
ol K05 g yho pdlie ol ki SO g o o b S oLy, slads > canold Ll ;> a5 aad o ol
aS cowl (bl a4 bayye G s Soo5 polde 9 W) 1) @lyoss o yieS b dtdly Olyuss oS canl (bl&S 4 by ye

ol a1y ©lpuss oy i



fy &3 lracgecme 43,9, b (oly) (1) 9 (oatdny Oyt (5L S50

3 B Slaghy, 5 1 ool Ol s Y S
ol (wadse Jod g

2 Sl Jloe! b 2lag Ol paadS (S5 - A JSUS
SHEAND a5 (il U (5) JSd 5 (8) U

BN (/1 >=0and#1<=25)74=1 black
S i (/1> 25 and #1 <=50) #4=2 red
mmm— i (/1 >50 and 71 <= 75) 74=3 blue

 Eco— if [#1>75 and 21 <=100) #4= 4 white

ssbas J5l sailze o5 5l ool @lyis SleMbl oS 5 il sdel Canddy lyuss (adids A (goyled S5
hmnlio 5 Ly 51 48 Canl S yidie s SleMb 5 ool cdlze 95 a8 5 e amd o L |y et Gy
Jo0 g e Ly 3285 (Sla g e 4 el ol (Stsen (cw) 0 9 (2lidy) oz )> @jgi pl)S g
st Ol SleMbl (clujl 4 W5 o oS o i GleMbl ol 1 oalital ol otal Cawdas Lol (slaailye
5 (0--V0) 5 (Y0-0-) 5 (+=Y0) dcials JLag (S (sl 3 Aol &l oMbl yiay tolod (gl 8 S8
Sy oy S5 ol )3 ool 0 0315 (LS Mt g9 0T 503 ol Jolid el s oK) o > (VO 4)
boyo b 092 )3 9 (65098 slagme) 4 bgapo (8,5 5o € 5 lgen (slaimej 3 b Jled 9 Jlod 1
el iz 930)8 Sy
shgly CadlSS gan abl Sl Glgiear o) il ookl gogud 5 S Elgil MBI el Simgd ol
Jlas! Jloy aisr Jime wbol 2 a5 = (MLC) (ganails by Gy ¢ jbsy (el -5 ooliswl '(SAM) Lads

ey 5 35 (oo sl (b slacl b badhe G agly poll jr - 85 (o Joe M (Qldy) sladz )

1. Spectral Angle Mapper
2. Maximum Likelihood Classification



IWAY e ¢ VA 50,k ¢ sl sludl i s yidg3 Al

(D Csabasly) 2945 o odumtiw a5 3590  Wige] (sladiges (sla JuSly Crdse 4 Cams day Sy SIS
D ripi
080 = ——— (0 gak,
230 i 2
>oric> pi
i i
A 3y90 (b gas g @2 b gae (i sgli= 0
& yo b B3l =T
Richards, 1993, 315; Lillesand & Kiefer, 1994, 750; Jensen, 1996, ) JSo b o5,/ =p
.(283; Foody, 2001
L dgdioe dlio ;31 gie b (ol calolS o by ab oo ol Ko g jho o (Stued oy
ol p a8 olpd 39l Candar b &S Bgd o b5 (gpals ilsk 4 lmesls gl sl canals I ool
o3laiul 390 Lanojg s plul (co,byd s pS mronad g o anliy 55 codel Canddy il yuis (gaiss Sl 1 (V8
o8 syl 5y9e ailojiin slojlsmle yglas jl ond dlgs Ol (Gl B3 g Cdno 45 sl p3Y 0,5 0 )5
i ol canS OleMbl 83 g cdo 4 slezel by (YOF AYAD wlyssle sLu & et al, 2004, 2391) 5,5
3lodd 48 Jlw 93 50 polia j ol Olyoss (adis cdus 9 8> b5l sl )b ol sbadp)lS )3 e
Y 5 ) soslemds Johin) ad plool €83 o5y g gl yscinl Sl pas g Olyosi sbdiges calllas 390 cailaio
w0 dinlw 5 (g oyl ((5)lisS (i JALM; (2l e)l8 Y il ead oL sla yoily g plol

el Consdy /ALY oy cwiilSicwd ¢l K g pb o)) (30 a8

13) Ul TM 19 gaiaaih sl ua ke ) Jgoa

oo | US| S bl | JB o | SR | Cudliws JRe | il | R Y
SY/-f ¥ _ ) Y » . ” "
e | _ ' " ) " v S5l

r " } ) A w - - cublcuw JKis
av/vo oo - - oY - N - -
Yo Y¥ - A _ _ B s 5 o
Voo [N g (N4 - — _ _ _ S5 sl S
- AD o5 Yy dOY Yo VEY ¥A s
- - Voo AV/AY ag/+\ /¥y A/VY sel5y o»fA:Jyg,&..o

WAL (50,155 s xe




fo &3 lracgecme 43,9, b (oly) (1) 9 (oatdny Oyt (5L S50

Yool Jlw IRS-1D yypas guivaiib cld s 5l ¥ Jgo

A oo || S bl | oy | SR | cubiows SR | SildS | el B
A V5 - ¥ WY ¥ - VY. %
A y¥. - - - 4 ¥y v¥ &5p9liS
Ad ¥- - - ¥ Y - Y sl sy S
a0 Yoo - - VA B - - K>
A A+ - \a K - - - B e
M \Y- Ved Y 5 Y - Y 5500 slae )8
- NG Vb v YYY av Y. VA Js
- - Voo a3 A 5. Voo AY oS gy o

WAR (55,05 sasie

o ady b oplpli sl Joas 5 Jooo Jbo 50 ailate S > (o8] (b 9 s )8 £95 S nl 4 255 L
2 LS L il e yoxie dagsp)lS 51 (S5 3 Coline Gl b (ials dags S IS colue (o s
allas )90 gadlaio )3 o)y 3)9 e SR A (e S Sl fas gyl ab daled 505 lag )l
o 4 i s cilise cdle b ol 45 sl o 0305 lis (g0 leud JSib 55 (b 9 c5gbiS < JSi2)
i i 0ed 5 (65)sliS 4 e (SR 4 (65)gliS b 4 (5)psliS 50l 4 S
3] a8 i 42 306 )08 b 65,9158 4 0 )8 s Wilo s a5 ol 31 3 Jos o (Jlomes
1S gyl oo YS! g s )3 e 5 I o das ety el 53 dgrge Blanl & drgs by cplplty 5 o
RS o S s Jold i)y (Sl g A 01 1S5 5 (aweluns j 55 5l g 0392 Jgene sl
W8S )8 gy D50 Ve sosledd JSB Ballae e 4y (65)5LiS 5 (550l 4 S

7 N\ 7 N

EaLED ()

«5309U8S (52,15 A ot oo Ja e Y o JSUS dw B (e Sl Gl gondd s A JSU
andllao 350 (gailaio )3 e 9 S PSS & (55,9WiS g e (SR (55,5

9 yaay LgLJbJL.w ).:91_Aa) Lg.k_uw ng 9.) y‘»\wmd” )' 4\5 w‘ u.’.\ol.o.: J9J.> Y do)l.owa Jsb

5 5 ol Sas (glaeaS 5 plad o &5 455 ¢,Shas 1) ! oel sty Crosstab Slas 5l oslizsl Ly ¥+ -

A o sl (6dm9d Jgdn Oygods |y A



IWAY e ¢ VA 50,k ¢ sl sludl i s yidg3 e

YooV 192 bdlu ;5 guivdib 5l ey 519l (Gaunlio .V Jgun

4 5 o> SN . . - s | 143
o ey | o | RS | il | URe ;ﬁ’ oy
ASAF.D <IVA ANY . AR -I5Y ASA-[5Y 1503 slacs S
Y5 . 05 V4 INAYA Y-aV/ayY ~[OA Ji»
SEVEX /AF WY/ F . YEa-/-Y | YVRIOF YIVO SiaskS
FYYY.YY VI8N YAYY/SA VAVY/YO YYO/YY ¥a/AY VV/5Y JY)
VALY Y . AY¥/AQ . OAN/EY YYY/V Y Y/vY UIB o0
WYY YY/5¥ SYIAN - /Yy AYS YY/\5 V/AY CaslS Cund L}io
Yyyasy Yo/a¥ FYA-/OY VAVY/-Y Yave/-o YAYY/YO ASAQJAA )L“&m & Jf o>

WAL (555 tee

Slre S Sl 59y laj)l e olire Glyisr ol )8 il Alold (i S0he (salne 4 4255 L,
Ol @l & 4b (guaib (oIS i 5 aalllas 5)50 (sailate (Y- - VVAAY) loj (50y93 ) Sz g (5l
ol 0ads 031y HLES VY B VY (g0 jlows (sla IS5 jo
WYIEY (o 0jluil (1 586 (65)9liS (608 Sy (S )3 487 dmd o0 LS F (go)lad Jgi> (sl
ol 039 S a0 )d VIVY Jolre 03li5) (1 55 )50 b puiedd (oMS sl Ol yais a0 )d OF/YD Jolro Sy g
03] 0S5 g Ol Loy AY/VY Jolee Sy 35 lg EYNA 031001 1 5o 68" (K (60,8 )0 (pimen
R 25 iSu Sl cpl gidey S a5l a8 ol 039y st duo )3 AUTY olre JuSy sy YAFY/VY
Gl 02 &y 55
PO goled Jodr a2 b o jlalold o (K 6jysliS lasp)lS b oy dail) (o s0m
VAYY (65)5liS” (6305l s Jlade cppds 5l (g0 FYF/YE Lalogio (salold )0 a5 dad o L calisee (gla WS
VOV yoly 60 S )0 i oy g Gl 0390 S WS 50 Sy sy ¥ A S (60,8 g JuSls 25lg
et e g Aol Sbjl 5l Sied jlade pioted g o sdalie (bl Loy S Cul JuSy 15l YYEY 4

Amd oo Ui yiste 93 cpl o |y ()bline gadlaly <JAY 5 <A s o po 4 (K g (6550l slags p)lS




¥V

&3 lracgecme 43,9, b (oly) (1) 9 (oatdny Oyt (5L S50

Colabid (o311 b Sin 9 (55,5UES (o5T,] Jrssh a3 e F Jgan

B | (55,9L8S (52515 o3Il | (55,9l Oyt duo )3 | (IR (552)5 o1 | (IR Ol kS Moy
) WY/PE OF/YD SY/\A ar/Yy
Y SYE/-Q FAIAY Y5/ ADIYF
¥ VYYAVS 1A VS¥IVE fNf
¥ Y- V/EY sy A0Y/f4 YE/-A
s FYAY/0) YY/FA VYS/-0 Yo/A
5 M50 V/YY YAFY/\Y a/¥¥
VAR ¢ olS.05 S5 e
Fe 532)8 3 dhold g (IR (65)9lS S5 p2)5 et ke B 9o
LD R (52,8 31 dbold S3sgWS (62,15 pudS IR (2,8 et
FYEiS VAFY Yo-A
VYAY/NA \OFY YV&Y
YY-a/50 AYY AYFY
YAYS/AY Yo AYY
YNa/vs [\\Y4 v.q
FYoV/¥. VY V¥

WAL (555 s asie

P 3l alold g (6,8 (gojlul o yglme @lgi I ookl b las )5 s g 4555 5 Juol> (slaaidly o)
bbbl (Sl g Lol & (S35 olul 2 S 5 (65,9LS (BD] s g 59 ol o b LS

e 95 e 4olS S ol e 5l cod il 5l bnolSigSan 1 (585 alold by g b e ol

Gl Sprg8 Olsad (gojlus) 3 pday i aBe clsad (o] cus py (S 5 (65y9liS () Sl
0 9 VY Loojlonis (ol JSKi)
(P9=S Agy saabdl g S0 bald Pecull Cyae ) (558 sasgee Jdou il ol glaasl wlel

(FY/Y ¥ AMY) e pas YoV g VooV Y sl Jlo (sl IS g (6550liS e youd (sbog 3yl oy JWES] opemw
o LialS g o e gl idl (gonimdLis 45 A3 dnloee (YAIA 5 YA/F SVIY) o (VEIY o YE/A XYIV)

(VF oylens JS5) canl Y18 9 O/ i 45 iy o] slroygd ulo IKx g (g5y9liS ooy,



A

T

g

bre, o R oy R v

, e o e e B .
& i
H 1 £ B
Z < 3 i
: et ' .
: i
v v e rves e o ar- :
2 9 2 L) 3 3N e [ I
113 vy

3,90 gadlaio (oM (gualb ¢ 5 Al VY S
(Yo eV Jlo) anlllee

5,90 (gadlain (oM (gwalb (¢85 Al )Y S

(Y449 Jlw) axtllas

s FWes B YWes T Bmer W meos s
2 * C 2 Viemes EEENEN OOEE .
1 ze a0

6 e &y o sl 5 o IS5 gblio NP S
Yo¥e Jwo

3D OB,5 e jl Aol o ylis ga¥ Y JSS

WAR (55,05 sasie

45 1
40
35 1

30
25171 s
20 A B siyeles

15 " e
10 17

0 — T ?

Je1991 Ju2008 L2020

( I 3ble Colmo do)d Mgy (gdmmlio V& UKW
P (50790 yd s § (53,9

U joed 42 s s 515 51 ke (53,908 Bblia .10 IS

YoV Jlw

WAR (55,155 saste




4 &3 lracgecme 43,9, b (oly) (1) 9 (oatdny Oyt (5L S50

5SS Bblin (drwg 45 oddcage o)y (oliwg) Canle pidn a5 haex 0y HUS )5 (6008 A5
S 4 adate (S35 g adlate BLLI ) (650d 3blie 3929 oizmen NS (S9)hn M S om0 4 S
S99 4o 435 L il 03y oy 3y90 loj (50093 3 5SS (506 (Smg 2 e ySd Jalse ) (s,
Slybl s (x5 5)sliS sla )l has Ny doj (e slajluleds g @lie (65)5liS ©of o slage;
e S4B Ik sy Gaadls sty 3 55y e 4 bl S5
9 LS VYD i ¥V Jlo b ()5 0 Colune 03,88 1o o2l 9 (Sl sonpliow & 295 L
Shaws )3 Cimon 35 o3 9 4y j b Jolge 390 s cldeay Lol ool salss ol 1y ial58l st FY/VA
o1l sla b 3 ous ailis (ol 4 (JSix 5 (650l (ol i 4 bgsye Lol (Bly pB) s o Gblio

g dalss (635l P8 5l S il yeny

8 5 4o
ik b5 g lapasls cimle b oo slaypdS’ y2ier 3 ¢ Jlyel potde dajted (8l 35S b1 s 518 L
Lo i (NS agmex o51,5 (ialS Gl (slalad paw (ali8l al lagye) Gill 0980 035 4
Bl S 3)90 53 el olpomey o joes (BBl by S Cunl (2ol dlexjl ¢ eloinl (035 ol 5 s
2 OV00 Jlw )3 6 p)LS ol Canwg oS slaigSa )5 o)L (ollas ()8 cabonl ol 4 (o5 o0 )5 e
=28l S 3 500 0)lge 1wl bl il i8] & pe e FYROYY/S 4 AYAD Jlo )0 5 009 & y0 e YAYA: + Do
5 6153 5 pladl 5 (oDl OB J dny e agie bl 5 Soms 5 (5005 (613515 sl lSaly (IS
BAYA Jlo J1 0555 b o)l ey 03l (ygmneS )3 48 lipuan Lulsly 45 claigS 4y sl (b e
yidi 48 @bl )bl Ol «lipae ol 4 3 b s ol 1S FOO I i conl odel Cavday \WAD
2 Y gime Syl Co e any s e il 03l (55, (MK Gble 4 K035 5 g sdas 3
e s R (6398 = L )LS sl (252 YL gy © s 0liplal 3 ()95 slaefs
2,5 )3l (55 jaed (Bl b ytaS p ool g Lo, pléal g L slapye

5 smlS ©lilad gojlul bl s mlgs (slojlgale pslad SeSay Sl (g5loj)l slagby) 5l oslizal
Al g pylS aline § vt Gl 95Ul 9 359, (e 9 (w2 Sl GIS Lo )3 (66 (loas oo
Sy 5 Oyl )3 Loy ol sl dudo jlows Cologlusl (3)lse 4 (65)5liS Slaimes Jids 9 (25K
ool goolitl g ey talel ool sl cpans g yolas 3551 3 9 205 Aslraan  Zaal o jed (sanwgs

sl sl eyl i Sl e o) elaeills ;]

1. Sprawl



IWAY e ¢ VA 50,k ¢ sl sludl i s yidg3 be

5 7% Jelse S 5 L g 09 0 00 dlpo il 5 035208 Slilllas plodl (ol ST galat calllas
@ledie Glgie (e K05 sl Shg g slor] o (golatdl (gl yiie dojl (6 1) i )3 jloyl8 slaite
D1 dmwgs |y e 5VL T8

2,5 Bl Q5 paed od (opaely g (diate (B8 lp Ty abasleiin Glyies b

aibaito ) Jistio g (Lal ()55 eloial (slaadle als b ol 350 Glgteds oI55 e aSlox 51 -
(saianj > ©loladl oS 1y ()L Sasbiyy (3295 e Madlolr g 00 (S350l (S (2 el pkae
53,15 (bl @y9)5 (sl (o g ol gailato 3 05294 <] 3 Slogcdle 5 IS 5l o) o
oyl s 36 Ay §) Sty sl 35S 5 A 3y90 Aol LT bl by anlie L) 5 o5lizil (3,400
T gy Mg (ghghiS SV e 55l 8 L | wlie CELB o o jrd (godgame (JSix Gble 5 (g5psliS
bl LolS555o g (50 (seamogs (sLmofgr 4 bogrye ()5 CloliSl b 9.5 o Sladig it 255
255 Pl 385 5 5l slags syl

P2 et s oglladls )BT (ko Jilis 4 g 10 (SIS (samgs (gl die g5 sl gl -
g by bas 5 dlols oyl il aand gz siwe Jolse p2938] 0] llllas 3 b sl p3Y sl slacdlss

Ded db gl 1 asecin ) s (oolaidl  slunl Lolge p LS 5 (bl sbhasis

Xbe

Alavipanah, S.K., 2007, Application of Remote Sensing in the Earth Sciences: Soil,
University of Tehran Press, Tehran. (In Persian)

Avyala-Silva, T., Gordon, G. and Heath, R., 2009, Use of Satellite Data to Study the Impact of
Land-Cover/Land-Use Change in Madison County Alabama, American Journal of

Applied Sciences, Vol. 6, No. 4, PP. 656-660.

Azizi, Z., Najafi, A., Fatehi, P. and Pirehbavaghar, M., 2010, Survey Estimation of Standing
Volume of Forests Using Data from Sensors LISS IV Satellite IRS P6 (Case Study:
LiraSar Tonekabon), Iranian Journal of Forest and Poplar Research, Vol. 18, No. 1, PP.
143-151. (In Persian)

Banzhaf, E. and Netzband, M., 2000, Analysis and Evaluation of Nature Space Potential in
Peri-Urban Spaces Using Remote Sensing Data and GIS, ISPRS, Vol. 33, Amsterdam.

Bhatta, B., Saraswati, S. and Bandyopadhyay, D., 2010, Quantifying the Degree-of-freedom,
Degree-of-sprawl, and Degree-of-goodness of Urban Growth from Remote Sensing
Data, Applied Geography, Vol. 30, No. 1, PP. 96-111.

Bhatta, B., Saraswati, S. and Bandyopadhyay, D., 2010, Urban Sprawl Measurement from
Remote Sensing Data, Applied Geography, Vol. 30, No. 4, PP. 731-740.

Borengasser, M., Hungate, W.S. and Watkins, R.L., 2010, Hyperspectral Remote Sensing
Principles and Applications, Translated by: Alavipanah, S. K., Minaei, M. and Nasiri,
H., Noorbakhsh Publication, Tehran. (In Persian)



oy &3 lracgecme 43,9, b (oly) (1) 9 (oatdny Oyt (5L S50

Coppin, P., Jonckheere, I., Nackaerts, K., Muys, B. and Lambin, E., 2004, Digital Change
Detection Methods in Ecosystem Monitoring, a Review, International Journal of
Remote Sensing, Vol. 25, No. 9, PP. 1565-1596.

Department of Agriculture, 1991, Guideline of Land-use Maps Preparation Using
Interpretation of Satellite Data, First Edition, Tehran. (In Persian)

Dewan, A. M., and Yamaguchi, Y., 2009, Land Use and Land Cover Change in Greater
Dhaka, Bangladesh: Using Remote Sensing to Promote Sustainable Urbanization,
Applied Geography, Vol. 29, No. 3, PP. 390-401.

Diaz-Caravantes, R. E. and Sanchez-Flores, E., 2011, Water Transfer Effects on Peri-urban
Land Use/Land Cover: A case Study in a Semi-arid Region of Mexico, Applied
Geography, Vol. 31, No. 2, PP. 413-425.

Ebrahimzadeh, I. and Mojir-Ardakani, A.R., 2006, Urban Land Use Evaluation in Ardakan-
Fars, Geography and Development Iranian Journa, VVol. 4, No. 7, PP. 43-68. (In Persian)

El-Kawy, A. O. R,, Red, J. K., Ismail, H. A. and Suliman, A.S., 2011, Land Use and Land
Cover Change Detection in the Western Nile Delta of Egypt Using Remote Sensing
Data, Applied Geography, Vol. 31, No. 2, PP. 483-494.

Firouzabadi, P. Z. and Ghanavati, E., 2007, Digital Approaches for Change Detection in
Urban Environment, Journal of Geographical Research, Vol. 21, No. 1, PP. 132-145.

Foody, G. M., 2001, Monitoring the Magnitude of Land-cover Change Around the
Southern Limits of the Sahara, Photogrammetric Engineering and Remote Sensing,
Vol. 67, No. 7, PP. 841-847.

Force Arm Geography Organization, 2009, Map Topography: Scale 1:50000 and Image
Satellite, Tehran. (In Persian)

Gandaseca, S., Sabang, J., Ahmed, O. H. and Majid, N. M. A., 2009, Vegetation Assessment of
Peat Swamp Forest Using Remote Sensing, American Journal of Agricultural and
Biological Sciences, Vol. 4, No. 2, PP. 167-172.

Gong, P., 1993, Change Detection Using Principal Component Analysis and Fuzzy Set
Theory, Canadian, Journal Remote Sensing, Vol. 19, No. 1, PP. 22-29.

Gupta, K. and Jain, S., 2005, Enhanced Capabilities of IRS P6 LISS IV Sensor for Urban
Mapping, Current Science, Vol. 89, No. 11, PP. 1805-1812.

Hansen, H. S., 2003, A Fuzzy Logic Approach to Urban Land-use Mapping, URL:
http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.100.9030.

Hedge, S., 2003, Modeling Land Cover Change: A Fuzzy Approach, Thesis M.S in
Geoinformatics, International Institute Geo-information Science and Earth Observation
Enschede, Netherlands.

Hesam, M., 2010, Environmental Impacts Sprawl in the City of Gorgan, Thesis of Master
Degree, Tehran of University, Tehran. (In Persian)

Hosseini, A., Shabanifard, M., Rashidi, M. and Saiydzade, M. R, 2010, Distribution and
Determining of Urban Sprawl in Kerman with Emphasis on Kariz Water System,
Physics International, VVol. 1, No.1, PP. 9-15.



IWAY e ¢ VA 50,k ¢ sl sludl i s yidg3 oy

Hui-Mei, H.A.O. and Zhi-Yuan, R.E.N., 2009, Land Use/Land Cover Change (LUCC) and
Ecoenvironment Response to LUCC in Farming-Pastoral Zone, China, Agricultural
Sciences in China, Vol. 8, No. 1, PP. 91-97.

Iran Statistical Center, 2007, Golestan Province Statistic Books, Iran. (In Persian)

Jensen, J. R., 1996, Introductory Digital Image Processing: A Remote Sensing Perspective,
Englewood Cliffs, Prentice-Hall, New Jersey.

Jha, C.S. and Unni, N.V.M., 1994, Digital Change Detection of Forest Conversion of a Dry
Tropical Indian Forest Region, International Journal of Remote Sensing, Vol. 15, No.
13, PP. 2543-2552.

Kelarestaghi, A., Ahmadi, H. and Jafari, M., 2006, Land Use Changes Detection and Spatial
Distribution Using Digital and Satellite Data, Case Study: Farim Drainage Basin,
Northern of Iran, Biaban (Desert Journal), Vol. 11, No. 2, PP. 33-47.

Lillesand, T. M. and Kiefer, R. W., 1994, Remote Sensing and Image Interpretation, John
Wiley & Sons, Inc., New York.

Lu, D., Mausel, P., Brondizio, E. and Moran, E., 2004, Change Detection Techniques, INT. J.
Remote Sensing, Vol. 25, No. 12, PP. 2365-2407.

Mallinis, G., Emmanoloudis, D., Giannakopoulos, V. and Maris, F., 2011, Mapping and
Interpreting Historical Land Cover/Land Use Changes in a Natura 2000 Site Using
Earth Observational Data: The Case of Nestos Delta, Greece, Applied Geography,
Vol. 31, No. 1, PP. 312-320.

Meaille, R. and Wald, L., 1990, Using Geographic Information System and Satellite
Imagery Within a Numerical Simulation of Regional Urban Growth, International
Journal of Geographic Information Systems, Vol. 4, PP. 445-456.

Mirali Katuoli, J., 2002, The Process of Supply and its Role in Iran Urban Development
Case: Gorgan, Tarbiat Modares University, Tehran. (In Persian)

Mobasheri, M.R. and Sadeghi-Naeini, A., 2008, Using IRS Products to Recover TETM+
Defective Images, American Journal of Applied Sciences, Vol. 5, No. 6, PP. 618-625.

Moradi, H. R., Fazelpor, M. R., Sadeghi, H. R. and Hossini, Z., 2008, The Study of Land Use
Change on Desertification Using Remote Sensing in Ardakan Area, Iranian Journal of
Range and Desert Reseach, Vol. 15, No. 1, PP. 1-12. (In Persian)

Mottet, A., Ladet, S., Coque, N. and Gibon, A., 2006, Agricultural Land-use Change and its
Drivers in Mountain Landscapes: A case Study in the Pyrenees, Agriculture,
Ecosystems and Environment, VVol. 114, No. 2-4, PP. 296-310.

Mougeot, L., 2006, Growing Better Cities: Urban Agriculture for Sustainable
Development, International Development Research Centre Publication, Ottawa.

Nagendra, H., Pareeth, S. and Ghate, R., 2006, People Within Parks-forest Villages, Land-
cover Change and Landscape Fragmentation in the Tadoba Andhari Tiger Reserve, India,
Applied Geography, Vol. 26, No. 2, PP. 96-112.

Parra, G. A., Mouchot, M. C. and Roux, C., 1996, A Multitemporal Land-cover Change
Analysis Tool Using Change Vector and Principal Components Analysis,
Proceedings of IGARSS’96 Symposium, Lincoln, Nebraska, Piscataway, NJ: IEEE,
Vol.1, PP. 1753-1755.



oy &3 lracgecme 43,9, b (oly) (1) 9 (oatdny Oyt (5L S50

Pelorosso, R., Leone, A. and Boccia, L., 2009, Land Cover and Land Use Change in the
Italian Central Apennines: A Comparison of Assessment Methods, Applied Geography,
Vol. 29, No. 1, PP. 35-48.

Plan and Architect Iran Consulting Engineers, 2006, Comprehensive Plan of Gorgan City,
Tehran. (In Persian)

Rahdary, V., Soffianian, A., Maleki Najfabdai, S., Khajeddin, S. J. and Pahlavanravi, 2008,
Land Use and Land Cover Change Detection of Mouteh Wildlife Refuge Using
Remotely Sensed Data and Geographic Information System, World Applied Sciences
Journal, Vol. 3, No. 1, PP. 113-118.

Rasul, G., Thapa, G. B. and Zoebisch, M. A., 2004, Determinants of Land Use Changes in
the Chittagong Hill Tracts of Bangladesh, Applied Geography, 24 (3), PP. 217-240.

Rezai Banafsheh, M., Rostamzahed, H. and Fiyzizadeh, B., 2007, The Study and Evaluation
of the Trend of Forest Surface Changes Using the Remote Sensing and GIS, A Case
Study of Arasbaran Forests (1987-2005), Geography Research Journal, Vol. 62,
PP.143-159. (In Persian)

Richards, J.A., 1993, Remote Sensing Digital Image Analysis an Introduction, Germany.

Rolando, E., Caravantes, D. and Sanchez-Flores, E., 2010, Water Transfer Effects on Peri-
Urban Land Use/Land Cover: A Case Study in a Semi-Arid Region of Mexico,
Applied Geography, Vol. 31, No. 2, PP. 413-425.

Rozenstein, O. and Karnieli, A., 2011, Comparison of Methods for Land-use Classification
Incorporating Remote Sensing and GIS Inputs, Applied Geography, Vol. 31, No. 2,
PP. 533-544.

Schulz, J. J., Cayuela, L., Echeverria, C., Salas, J. and Benayas, J. M. R., 2010, Monitoring
Land Cover Change of the Dryland Forest Landscape of Central Chile (1975-2008),
Applied Geography, Vol. 30, No. 3, PP. 436-447.

Serra, P., Pons, X. and Sauri, D., 2008, Land-cover and Land-use Change in a
Mediterranean Landscape, a Spatial Analysis of Driving Forces Integrating
Biophysical and Human Factors, Applied Geography, Vol. 28, No. 3, PP. 189-209.

Shahkohi, 1., 1999, A Look at Natural Outlook of Golestan Province, Sepehr Journal, Vol. 10
No. 37, PP. 15-23. (In Persian)

Shalaby, A. and Tateishi, R., 2007, Remote Sensing and GIS for Mapping and Monitoring
Land Cover and Land-use Changes in the Northwestern Coastal Zone of Egypt,
Applied Geography, Vol. 27, No. 1, PP. 28-41.

Street, P., 2007, Land Market Forces and Government's Role in Sprawl: The Case of
China, Cities, Vol. 17, No. 2, PP. 123-135.

Szuster, B. W., Chen, Q., and Michael Borger, M., 2011, A Comparison of Classification
Techniques to Support Land Cover and Land Use Analysis in Tropical Coastal
Zones, Applied Geography, Vol. 31, No. 2, PP. 525-532.

Tan, K.C., Lim, H.S., MatJafri M.Z. and Abdullah, K., 2010, Land Surface Temperature
Retrieval by Using ATCOR3_T and Normalized Difference Vegetation Index
Methods in Penang Island, American Journal of Applied Sciences, Vol. 7, No. 5,
PP. 717-723.



IWAY e ¢ VA 50,k ¢ sl sludl i s yidg3 o¥

Tayyebi, A., Delavar, M. R., Saeedi, S., Amini, J. and Alinia, H., 2008, Monitoring Land Use
Change by Multi-temporal Landsat Remote Sensing Imagery, The International
Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences,
Vol. 37, No. 7, PP. 1037-1042.

Thapa, R. B. and Murayama, Y., 2010, Drivers of Urban Growth in the Kathmandu Valley,
Nepal: Examining the efficacy of the Analytic Hierarchy Process, Applied Geography,
Vol. 30, No. 1, PP. 70-83.

The Country Ministry of I.R. Iran, 2005, Basic Map Political Divisions, Tehran. (In Persian)

Treitz, P. M., Howard, P. J. and Gong, P., 1992, Application of Satellite and GIS Technologies
for Land-cover and Land-Use Mapping at the Rural-Urban Fringe: a Case Study,
Photogrammetric Engineering and Remote Sensing, Vol. 58, PP. 439-448.

Varaste Moradi, M., 1997, Modeling of Land Use Changes Making Use of Multi-epoch
Images and GIS, Tarbiat Modares University Press, Tehran. (In Persian)

Wang, F., 1990, Fuzzy Supervised Classification of Remote Sensing Images, IEEE
Geoscience and Remote Sensing Society, Vol. 28, No. 2, PP. 194-201.

Weng, Q., 2002, Land Use Change Analysis in the Zhujiang Delta of China Using Satellite
Remote Sensing, GIS and Stochastic Modeling, Journal of Environmental
Management, VVol. 64, PP. 273-284.

Wyman, M.S. and Stein, T. V., 2010, Modeling Social and Land-Use/Land-Cover Change
Data to Assess Drivers of Smallholder Deforestation in Belize, Applied Geography,
Vol. 30, No. 3, PP. 329-342.

Yeh, A.G.O. and Li, X., 1996, Urban Growth Management in the Pearl River Delta, an
Integrated Remote Sensing and GIS Approach, The ITC Journal, Vol. 1, PP. 77-85.

Yu, W., Zang, Sh., Wu, Ch., Liu, W. and Na, X., 2011, Analyzing and Modeling Land Use
Land Cover Change (LUCC) in the Daqging City, China, Applied Geography, Vol. 31,
No. 2, PP. 600-608.

Ziari, K., 2009, Urban Land Use Planning, University of Tehran Press, Tehran. (In Persian)



