Sl olKiseSiw (53 )40l 1 Sldllas ole dolilad
YRR bl (01 rl) ¥ o ko 10 0,93
YOYA 00X (SuigpSl (sl YOY0 -0 gl sl
http://jshsp.iaurasht.ac.ir
gy dlie
£8-0V€ . e

S28w 0995 49U g (8145 (051 B 9 (58w Dy (W ¥
(4w g Y yaub 389 390 axdline)

Sl ol o9 ply o8l dilyin 09,8 bl =" 0315y il

WAANYIYS 2y gy g ,U
AARVIARVAT Rl | PR TN by

DS

Ao Sy 9 pol sl 0l o (029,055 30 b CUEN & drwgi JLo ;5 (508 ;5 Lo @ i)
il P93 e (9ol (Amb pamawsST (35 ot 3l 9 (Elj (O] 4 I el 00l a0
0390wl Cliinl 1) susyl 33 o (i pinmy 9 AddS 45 Arowyd 4o dnrgi Ly (6 st Solind (guuTd —oils
I 81y o5 ol il g (£1y5 o0yl by ool U g drag )l (5 Rend iy g (g Bl RGB!
53 S5kt o s 3k B ola 1 IR0 +9) WLs VT 0,9 13 LOM Jaa ) 3 cban
Coa 398 s Jlo & bay o 0 Cowddd poliad 51 .Cawl 8390 (oo s Ol puts jlwdie 51 035w b GBS lo 8 puoiy Jobo g Y s
LIS atl o dpuslono b e (i ! 33,5 030issl ¥ i3 (o syt ot s (g &1 ] 61y A s
s canllne 3,90 o 031 53 o5 B3 g0 (S b S o e LTSl (303 AV (YL SIS L)
S 42 (55,9 (L)) Jad g plbn (635 30 SLrCuomd )3 (540 4l (211 Jadd g IS cuog )l e (1,1 (5528
VECE 315 o 0ab, (shrootes -l o el (45 050 e ) 0y s 4 (8 iy o5 | 5 0392 (pogale e 1,1 50
G599LiS (po1)! 51 U2 YAV« £g0mme 43 9 039 38] b b lw (w51, 4 LSS YT eA AT Jl 4y Cond o5 add 0 oyl
A Bl iyl el ol 51 e &S B il L

2o9)) 13 LCM o (o5 (ool s e 1) Slis 1505 (5039

:lio 4y dliwl 5950
ol (g00lKi55S (451 ydoliyy lelllo (drog)) s aslllan 3)90) (50 0395 & pb g (o£ly5 (Sl o oy fo i Ay (VWAR) by ol s
DIF-Faa (Y)\o

http://jshsp.iaurasht.ac.ir/article_672849.html

Email: robab.hoseinzadeh@yahoo.com s gune 08y g


http://jshsp.iaurasht.ac.ir/article_672849.html
http://jshsp.iaurasht.ac.ir/article_672849.html

aa ul:MU ©YE-£84 Y b)lm:} AL 0595 “f[w/‘;ﬁa@}ﬁvdxjdobf leltko Oee

3

LV RUP

by ol atils (3b) b (gt b X9, ABIS ()8 51 S (oo (S5 Lo 53 Lo 0yl e Sl (g I Gl 0590l
o 0 a5 05,8 o (S5 s 40 pdye doyd Yo N+ Jlo o (Pacion, 2009) cul 63 ol jorn duop> /0 il A,
Cunl (ga]y8 o by (Khan, 2007: 2) wb il as s £e 4 VeV Jlo U ogd o o 5 daw)y o pd FY 4y Yove
25 o S o 115 i e & 55 oy 0] 45 (5522 33 Sl opllasl Lol Bl i 395 (5355 4 o5
Syl &S S g g 305 ool dame y3b o050l wej )8 9 s A, (Garcia, 2010:198) cuul A5, ogu
loelS55Ss o (55,588 (slacllad Jsoo (Kristinsdottir, 2015: 29) el aslss o)yl yolso @l | laxoc;
2y b cplply S oo Sl (o3laidl )b g ity Cumbume p ged BB U pm Guiind b gl 3 oliag,
Cudgaome Cuslw g (g5y40bp 0 (BEL (b drwgi b a7 SMSUie Byl Sl 004 o dbul Mo I g5 50 o
5 ol g ditn Lagye b (6L iy g Sl (il g Camlacre 55 g (So9l 3 a8, b s,
Higgitt, ) Ll e 39y 0 (St b —elainl Bl 5 Cansjlame lais «(559liS (Shlp 53068 Sy b g oo
o g g il flie 1y GlEL 5 el ol b 15y Yoane (655US 4ilSam b 5 sloyged 5> (2004: 350
2 g ol g ogye ol L g8y 50 aeg)l joed 2l olyen 4 |y ond aitle sl )8 4 ol L 5 (2l
Sloj ol ) & (gygb 4 el aidly (clousSTyy g puyw D) o ol Lol 4SS (g5)5liS” oyl g b I (slel Sy
0l plp ¥ jad Colus 559 0jb 0 (J)le d .l odpwy HlSa) e+ Qe 4 OVIY I o Colus (VYY) dilllas 3)50
Sliwly 33 9 039 JoB B 38 ©ygo pp 3 b @y Wby cding)l o SLbI 3 GLEL g Cpége (O] 4 g b
b 29 algd 55 Spgene 98 Caliie GIEL g (6))sliS ©ofye (w3l o ZS L ST g abliced (065 Sl drwg Sl
2L 2l syt a8) cpl bl Scwl adlo Sl yile 1) b Scond oS Jos 53 dog)l (s 0 48 & Conl pl Jlguo
M) YL g5 @ deg b alplh Sewl o3g (ol gt pe (O] Cuaw 4 0 (DS L g 4B Cpge (£l)) xE
OS> g b > s jlame (55,1 b (LBl GRS e g g S5l opred oSl 35008 g (i o Cunex
3 @olatdl b (el 5 canjlazme I 6 S gle polaieo a bajred A3y (S Car plelid 5 Sly X9y oy po3)
B adlae 3590 (eoloste (sl Jlo sy ()] )8 Sl oy Canl 53958 opel (el g (2l)) (LS o3l
SRS b Ol (b5 g (il Gln ) e dn (e ej SSESS 5 lojlgale pglar jprb ol il 485
Cawl 48 )5 g0 Slglyd Oledllae dinej ol )3 0jgel &S 559k 4 (Tewolde & Cabral, 2011: 2149) cuwl 039435 (0
a5 o)Ll ) 3)lge 4 plg5 g0 oS

slaylgale pglas sy yaid Sl de ool (I pnj w0 by s Gl polaie 4 (Vo)) ooy 3o
Sl s &y Oy Bl S5 &S Wiy a5 ol 4 g 03,8 o3lizul Yo e A DAVD AAAD ARAQ e3 jlos 4 bogy e
@ oiagh ) (VF) len 5 (g sl 0392 (65)sliS (znem (slod it slacs p)lS 4 Lyl ys s g S
@b why i Gl claejl 3 awilp (Bd g 0 wlinte by il ade ol Gl Sl Ggie
Obles 5 plolga Casl 039: (65)9liS (LS > A8l edes g iy (VL AB) b (Al a5 300 L gk
Oweipe g Jlodde Sl eplpl Jlad Sy Sl Sia w5 )55 (Bl )l Sl b adlas 3 (V4VY)
Gho of+F guals gluoly VoV BAYY Gl fle oSl 608 Ol a5 Sy doei ol 4 .060,8 sl
2 otalel 3,550)" Glgis b mgly )3 ITAF) (Lm0 Adbioe ol Jlod 50 aslllas 550 (sla J K> il
8p0) 9 LCM (655 S b slailojusz dlojlsale slad (650 4 b Glese ol pted (o8 6 )8 Sy (g3l Joto
5 adhate (65,0liS Lsl)l g LS FIAS 4 WYAY Jlo po 4 YVOY j SeSie sblio a5 Wity e ol 4 "gS Lo
abiS 3l iy S48 b aSh Col aBls deume L & &lpe (w5 Kgy Ll ailasl ioliel kSe YeVYA & Hlss V04T
o3l b ool 6)8 s g aST L (6,008 (595008 oldd iomi img 50 (WAY) L Ken o liwgy 3,05 aelsl
(WWEY=Ivas) oloj alate 8 o Cawdd (glojlanle polas I oaltwl b (dreg)l 1(50y50 adlllas) dilojuis (gl o)lgalo yglas j

bl 5 ol ipsliS o)) oS sl ol 51 (Sl sins ol a5 3l J13 byl 3y9e 1) dnesyl e (oSl (S Sl



049 03 s — e g (oEly5 0Oly) S22 G e My

w2l g8 Ol gilwJle (IYAD) Slabw g ol (aad lanidly odd asle Lol 4 o o1y Sl op i b
3 e ol > sl ol 18 4kt (650l ol 3 4B plol i (gilySl glate @ 1y dregl o 390
63bj (Sopd S amdS Jlo TV (b )3 dag)l ol amd e (LS (g gt L3ges o3litul Cutd (slojlgale pglas
ol @Bl L3 WYAE Jlo )3 Y /YD a4 OYEY Jlo 53 adlllas 3590 dibaie JS duopd VIFY o] Cnlue oS ¢ ygbods canisl
Jlog cale 3y90 dxte (55ysliS (LS I (g 02 &5 apsb 4 0rd Gl sl lage pRalS L Gl
Sloj sbJss Y+ 2V) gy aidl oo dilato (nl ) (£l (oSl 029 4 dols (LS o 55 Sline 4 oS cunl 485118
el (S Jio 45 GIS 55 lej Ja (¥ Sy Jao (1 2l e s ol SlS 05,5 59 4 1 e (ol =
J) 5 Sama e (Bhatta, 2010: 109) cawl JUST)5 Jue 5 was aSed Jdo (b Jols b Jbo o ko yssslogi]
o ol (g 3,509 (S e i ) e oo adlllas g0 43S a3 odmy e (lgie 4 &) e
2 o JS 1y 05 e b it Slbli)l g Mloles el )lid ) de gosro i S clisre slayisdn (o blo)l  SeSs
(S CehS (Marg1969) 55 o 43,5 5 55 odsg e (g 4 (53 Slopinss o Sis ] (e b
(Shen, 2002) 15L bgsye (50 i S slo Shg 5 Slojlo 365 saile 355 = JLS1,3 slal 4 Kilg5 o

S o Wyl |y e 385 ] 5 Gy 0 45 55 55UsS olss g slinl aS Cal atims odmy e g 5
5 ll @ dagl Cile g Db rizmen g e cpl Jolse Il Glojls (ol S9)> (sadib 4l Sl ol
3929 O UsS 9 ot Hla OS] by (slapi s 3 o (ped 4 9 W)l dlly g Wgm o2 b (SUS slasid
o i3S (pl g B8 (o0 Cygo (ol £95 9 JS—b 4 0dmn el Sy oimd SIS Jalge e sla 28Ty 9 (S0
.(Doroseny, 1992: 24-25) sl o 3 (b 1 Oy 4 b jiSTs 4

ly yos 45 (0SB (dm M (60 (S yAaliy 5D Lcodtnmw oyl il a8 Shlasl Ly (ooMe)aF e ams jLsgl
30 by 9 0dmn e o 1) b &5 A8 S S 4 ()5 ol g0 o0 aalie (SSe i G lgie
Lyl o3l e 9 <8b 0oy (siliiel (o3 Ve and 13 Sugie 22 (g3 (SPieitail g (il o 0jo 53 (255
3929 W i ) g Laily) 3 (5 300e 9 0 oS el piw > Sogde 5 512585 )8 il rd 59y &
Sheolawl da Sy cpl S 0 Gl glacodgioe ol ply 0 9 (SBly Gle b Sy 4 o)l b (gg )b
Sy o Sizm ) S (AT L e o8 ool oo 0 il i 5 (o3, et o (o5l sbal3
od s Eodge S e S oo AST 55 asSen op> &S 4SS slen by (Pakzad, 2008: 480-483) »,5
Bl g b (5155 ole 48 (Jblo 5 55 s iliin las Shos 51 (olls s gaoms ol "a 8l lojl
bt g ea i ot s Shs s 4l den glaylib) wnny b)) 5l St 05) a5 Lol ol )
Iy pisSen ply @y 4 bygd 1 bo 550 @tdiS Jlo YO Job 1 a8 cusl ditne (Y++A) Lo (Jenks, 2004: 61) ¢l
P8 gsiie g wihdl g gl 0l 15 50 Cany )5 ols B claptune alie 4wl |y lojed 1S i e (o UL
gl ool 32 205 3529 10 Ko St (el Sl 290 sloatald g Slasenad Sl 51 255 9 o8 ol S oS
(Batty, 2008: 771-769) sl b yinS S jud blod &y 5 S layy dxaogs

Copmdg (s1r0ygd 13 ol =38 (i (J950 b s9) 2 (Sl =353 Culion )15 ) (Lol S50 5 425
—358 Sl S35 5 055 o 50 plte o sl (bt (Shg clobs —95 Sl 4y o0 e & - el 3
Jb e 5o Lol sl asl J1E Gld Cansdy SO Ll e S8 g ol S9)d sl obig 45s 4T uad e s lob
FBps SLSL i Hled |y jlsle JS abliee polie 48y hls & Gl plb 4 cundy gmes o (b
Gl S35ly50 sl 25y Jlo 3 Aoyt | g b e S S o8 1) 13 4 055 o ol )l NS
ot b 58 ol )5 ooy iy |y Lol Sl ] (K 0y ol 85 Sloj eped sl ciliie (gl e 3L A
5 Ol 43y Caghs &y e gl o Ol ol 4 Cundy (l 019)3 Sla ol pow D95 S Cundy Sy 3l dajes
&g & barye (llo =33 cuilon )5 )3 g9d90 Jol (Jb ol b 29800 cilie Ll )3 SLST sabi) cales 5
Sl 0555 5 85 Cal oyl oBly o] s a3l o T e 50 Loy cclosial 3 4y by e Sl Canss o g3 cgybol o]



IYAQ, biasls 03 E —EAR Y 0 lods V0 093 o usd sl00lKi55 Ko 5 seoliyy el 0¥

P S 4l o)l el a1 0)l5 3929 b olgy (nl S g oy plate 4 (Jja g (S CleMbl a0
sl 00 Jlonl (slogiums g9 5 45 2,5 0 258 & (5gmelS (Siludnnd JSS (s Syteby g Sl ojg>
(Batty, 2005: 433)

Slopiunn Gozen e (Silodend 3 )3l plyie 4 jojel (Joho gmlegl g gz Jole) (jlodnd slase
ol sla i Sl Sy ol 5,8 e )18 edlitel )50 (o ] (slagy s gt sle il g Glle —38 ety
Jolis a8 ] i dw i S (IS o 4 3yl (630140l Coles pians ol " g 5y400 1 colen (sla g
oo & Cal (Giluand sladie I lasgerme 5 ol oMb pluss 4 ilodend Glaptans I las goone
bl Ml s S (il |y 606 slo 2ligy g g 21T (glag s b 25l go 126 1y l52)a0l 2 o]
A3 e Bl lo ey 1y 13y93 5k g (ABly Gloj (ANl J S it S w23 (lag )l iz ln ]y 4l srodls Sl
Olabe =353 (Sl 33 (Aaibn U3 4 qomgngy ol b oS lallue S0 oo (V1)) JB 525 & 65 lo Jlo
b Sy ol il Goog LB > 4w I IS jobo 4 (gt (A8LS 03)5 (e ol 5k 4 lajeed g (IS job 4
ot Bysie (B m J8 5| Jglee —cle balyy polul  Glice |y b ol s w23 o (L5 &S (6 30ed (Sl
CaS g & Gogh 4 yl0)55 5 ey (I5 50 Cule G il sy et 3 S bolge | (ol g )5
i BUS p pgur At i BB pé b o sl Jd 4 4l ( B SleMbl g odls luis s 4 & s ]
082 53 30 SIS |y s Sl (S Gl 9 OIS L ol e ¢ Sodnlie odomy laplugw )3 i
ol (5308 03y (Sl )3 Sy Jud nl dgrg 5 ol (93,955 slaails 5T Loyl Ia iy el
(Shurjeh, 2016: 375) 35 0 dalse Cansis b (64 slo s star ST &S

Rl JTLY
el 1zl Lmools ay bt (gl el il (o 1 oSl 3lato § oS pils aalllas 55 Limgd Lbs
A el i ey Cols 5 458,510 0 o oylgale gl 5l odlaiul L VYR 5 \WAD AYVA oo ol (68
sleais jl o Google earth 5 _sla, 5 5l 558 sla Jlw lo GIS ladiss Jlw)jey 4 (gl Lad o (o313 o
goeal b odlil (dl ojlgale yglal wiin monai g (35 @y (o) sl dlate (lolid (gl VDL e (BS990
B 55 pgbuad 5 b plogl Sy Sl oS RMS (gllad 5 aylan (3055035 99y b Sy ) dolae 25 b (qwin
GAaib Coro (o (gl b il (455l Sl g b () (DIEl ¢ SgSis (3blis ¢ o (slaaing oS
030l s3] J158lp 5 Lasoes 13 o0 lysis o S 51 dalllan ol )3 o oolitsl < Solad moysSlo gy 5l eyl
9 by Ly @l ialed g Baiod 3)90 ol o |y (05 (ibg Syt (o OISl () Sl (5l ol 00
oS g a o tad yo d ol adlllae (pl )3 Jelod g o0 sl 03505 o818 (45 g (o5 Cpgo 4 il (Slaaids
ibwdda SRl (o ydlJl38le 5 53 as (gilodbe abl oo Olpn (ot Colod )3 9 RS Jaily (ilode (s
5l Ojle Ohasd (dagte Glpead 485 a5 )3 Jelge 0)5 Jleel (o gias (uas dSud (g 5l oolatnl b (e Ol
3j92 SLej 03l 3 Sred SlyS gy Cale )3 9 sl inio [She Sl Alold g wlidg) I alold ¢ Lol slaoly 4 (g o

85 Dygo VoVF Jlo slp b A5 (gt 9 45 (o) adlllas

1. Maximum Likelihood
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1. Maximum Likelihood



AR (ybianls ©VE —EAQ Y blows 10 0,93 o ] U0lKT3Sow 53 sboliyy CHlllso 0o

e

Gains and losses between 1995 and 2006

Agriculture lands
barren lands
Garden
residential

river

-6000 -4000 -2000 0 2000 4000 6000

PS8 olasl Vo009 1430 slalus (o dangl b (o311 (Shadisn 1y ¥ IS

SirgliS slaiess LS PV - adlllae 550 (Sloj aliold ) 45 8L )d (i sn jlage 4 d2gi b (398 SS (ull

ol 4 g Conl 0sd atwls Slel 1, YV § ol olopwo; 5,6 ) g conl oad 0dg33] )] 4 )l YSVE 4 anls’

WY 4S .l 039 GoSume bl a4 bl has ol (ials Jole odec a5 .ol osd 03938l  SoSume g o (slaaig
ol 0l s SeSume cadly dy SLL 1S YYY g b (glaipo; 51 S YA 5 (6555liS (sl o 5l S

4160000.00

Garden to river

barren lands to river

Agricutture lands to river

barren lands to residential
Agriculture lands to residential
barren lands to Garden
Agriculture lands to barren lands
barren lands to Agriculture lands.

4150000.00

ACCNORCN

Meters

12470 .44

Yoo 99000 JUo o 5 b gy 5 ol i JS ¥ SO



0.y 03 s — e g (oEly5 0Oly) S22 G e My

JG51 B 55l -

45 e ol 258 o0 (s (5:9L8S) SR S & (SSme Jo) o)l ST JUaT (98 il Jbo al yo 5
o 5 Sl 3 Sl 5 Cand o (g o bl i K £ 4 6y S e St i ] i 0
S 4 sy gyt 3l edliel b JE1 (g9 sl Juodgr amls (055,088 b b ool 4 b g )l8 51 D)
e JU] 5955 s3ldie (o)) sl s slls g (B0l slls omo (o)l Jolo a5 bl (e giae ras
Slm La Jaeyj dcsomme wlsuwl L Jao o ol 1y (OY-YA) oYL s Como b Jde ) ded p3 ol ) Jods L4
b o3y, 4 (dlojlgale polias 5l slacgazms o (aBly (glaosld jloslazwl b (Yoo JIVAAD) dpog)l (60 My (il
ol Jod B a8 dal wd 4 2o )3 YPIVY (g5l dund 8> b ploul cuddge b o

E rror nmoriitornimg
Tramirng RMMS — T estimng RMS

o_S51

o429
o.4a7
.45
0.42

2000 <000 S000 S000 10000

- Funmimg statistics

Iterations : 10000

Learming rats 0. 0O0D0s
T raining RMS D _4a4z28>
Testing BMS : D 4224
Aocurscy rate - T3 T2E

(MLP) (39 yiums g (& guirn (mars a8 Como b 551 € S5

Cubic Trend : All to residential

-0.13
-0.11
-0.09
-0.08
-0.06
-0.04
-0.03
-0.01
0.01
0.03
0.04
0.06
0.08
0.09
o.11
0.13
0.1S

B552) (ooled Ol sl g 9 Mg -0 S )

.

o) 0 Ul)ﬁ""‘:" L59§J1 )l Ls)"é"‘eb )“““°" 9 2980 Pgue u“’])‘ Lg)‘«')lg JL&»‘ B9) et S U@L" 099 JS‘“’
aalllas D)5 0 0390 0 35 40 0 (g Bblie JLanl 5 pusd oAb &S ded o et 358 Kb 4 dagi b A8 o el )8
ol aalllan 590 039350 b Jlowd o 0 )] b yinS o> g FAD

VoeT 93220 gl o s )8 bad (dur ol 9 145 -
o B e i JSb 53 a0l el 1) SIS 055, B s e sl (20 JBee e oY (58,5 L e
a p Lol bas G ¥V 4 ¥ I8 USG5 cwl il (gt badss ad |l SoSKiue 4y (o)l (g0)8 Gl
it 9 Ao Lt (2 g e (sLb digg 4 s 1y 0L 5 Jlein] o8 (sl digg oS 395 o odnliie SgSns (3blie



IYAQ, biasls 03 E —EAR Y 0 lods V0 093 o usd sl00lKi55 Ko 5 seoliyy el oA

15 Jlatsl oy A5l o 5Seme s (65,518 ol A5 Y 40 eyl i 5 el o 5D (o iy o Jloz]

.AﬂbuﬁJQ)yXA)5045Yh9)&$&ﬂ)A

Potential for transition from 4 to 2

Potential for transition from 5 to 2

SNDWUNSNAWONSNDWN=
DUWWWWWNNNNN= ===

Yod) g Voo Sloj sl ys ,Suusy d cilises gla WS Ly Y JSUG

Agriculture lands
barren lands
Garden
residential

river

Gains and losses between 2006 and 2011

e —
T T— 7628
= B7Es
2185
-10000 -8000 -6000 -4000 -2000 0 2000 4000 6000

JUS bl g ¥ o3 5 Yoo Ul o duogyl b posd (o1, iy o pusis A S

JHLSe YOAD 5 (55,58 (slaynj 5l LS 00FF adlllas 3590 Sloj alold 3 & by g oo (A) JS5 & 2255 L

4 SoSme sblie 4 g ,lSa AFY Slel 5 ke YOVA jlude 0 pb (slo o colus 4 g Canl o aulS Ll sloaigy
b5 isu 5wl 0ad Jad SsSume b 4y plb (sl e g lel jI (So g8 i cCanl ol 03938 LS ¥FAL 5o
Veof o o &S o p)lS lyuss JST(A) JSS 50wl s b SoSame Bl & jliSa Fede oleo (55,9li8” o)) 5]

g g0 03> L edly &y (Jlw B) Yo VY,



0+9

o35y — e g (5 (1)) 1T oy S5 R i

4160000.00

4150000.00

o

500000.00 5$10000.00

Garden to river
barren lands to residential
Agriculture lands to residential
river to Garden

residential to barren lands
Agriculture lands to barren lands
river to Agriculture lands

barren lands to Agriculure lands

IED

Meters

12443

Yod Vg Vool Sl oo o5 syl Ol pds JS A JSUS

Vody g ¥eoR laglo com s )5 Sl g 9 29 -
St g pad adlllas 3590 039000 3 p0 53 (60 Bblie 4y JUE] g s b &S 900 i 398 JS 4 a2y L
] 418 5 s Sl K9y 5y Jlod 50 45 (ygb sl aslllae 3590 039a5e 5y Jlowd oo 41 )] L yiaS

Cubic Trend -

Aldl to residentiaxl

N,

00000000000000
-
N

g )5 olod Ol pti S 9 Mgy ) ¢ S )
e Gblie ds (U o1yl ¢5559UiS ooyl (el ¢ FgSume ¢ o diger)

sles (oo oLyl Jole dw .0 pbsl e giune uas aSd &Y i gyt 5l edlatel b JWSl g5 (gils Jlo

b como L Jaop dan 53 gl o5 Jgds 800 e JUS1 (6950 (sildio (ol slp s sllas g el
DJLQA—«A’I l; (Y'\\ L;” Y. ';) dﬁnﬁ)l d)&w ..\M:) d)LwM d]).: LDJJ@);) 4:—94719 ul}w' l) JJ.A N ul.w; 1) (a;—v')&\/b

ds oy PY/+F il ands By L ploul Cuddge b a5 Wl 03y 58 4 (sloylsale polad 3l (glacgasme ¢ (ABly (sla 03l

ol Jgd B 4 del

E rror monitoring
Training RMS

O.So

— T esting RMS

o=

2000 <000

R unnming statistics
Iterations -
Learming rate -
T raming RMS -
T esting RRMS -
Sccuracy rate -

S000 S000 10000

10000

0. 0001
0. 4805
O 48043
52 047

(MLP) 19y 33 (sE gm0 (omrE a8 Cuo 2l 3,1 VY IS0



AR (ybianls ©VE —EAQ Y blows 10 0,93 o ] U0lKT3Sow 53 sboliyy CHlllso oY

OIS ) (Eguan (omas dSuws Como (3,1 .V g

G gls oojeel glbs Cowo bl Jso 25
AL Ara\i £EI¥Y SeSume 4 pb Sl
7¥5\0 VAT oFIVE SialiS a4 b ool
7¥Vve VAR /4. SSame & (659l sl
VAN VAISI Feley 529UES 4 ol A
VATV VAINZ £AI¥E b4 gjplis L3l
7¥f-0 VAR V. /f b ol 4 G

Vody g Voo gl o s )5 bl (g 9 )15 -
on B Ge ) JSB 5 a5 ol el 1) SIS N, B g S sl (29 JBee e Y (85 L e
a pl ol has b Y 4 Y IS S )0 cwl sdd (dgpade s 4d) | ] SoSue a4 oyl (60,8 Ol
2 ablyee ol o bl g amd e oLt (o] g e slading 4 s | 25 Jlatol 305 (sladigy Cul SSis 21)
=l a8 Y A b S has 0 il e b (Jlows 3blie Cond )0 Cuslio Cundg &S Canl )€ 5 (655 30 Cuond

Wb oo debdl 0y 3 oyt ad b &S Cawl o Byl o Jlais ] oy i Wdb o (SoSue Syl A (55558

Potential for transition from 5 to 2 Potential for transition from 4 to 2
£ “n, 55 0.00 3 - LT i 0.00
0.06 ¥ > 0.05
0.1 0.10
0.17 0.15
0.23 0.20
0.29 0.25
0.34 0.30
0.40 0.35
0.46 0.40
0.51 0.45
0.57 LEL
063 0.55
0.69 0.60
074 8
058 07
0.91 Lt

Yoo TN Y 5l )3 gSme Bbolin 43 55,5L85 1,) 5 b (1! B VY IS
il Colue s &l 4t glye 4 Yo S e Ll L 5 CA-  osliza
] colue Bl by 5 4l i lyis Lo ) 4 bld b § CA-MARKOV jSlas I solizsl |
A5 e Gl e 1 YYE b 5 el 4l g 1l S le 51 Jols

CA_MARKOV 2026 i

4160000.00

4150000.00

B river 500000.00 510000.00
[ residential
B Garden |
=1 barren lands

Il Agricutture lands

VoV Il 12 duogyl joed (o1 (62,8 Sy VYIS

Meters
12433.22




o 03l jcpms = 9 (135 Py A (o502 45 e 5

0)90 90 ¥ ‘y (yxo) uwy LSLQ’Q"M{ Ca.wog JAJ.») uw).:Lo ©)9d s le)J odel Cad 4 o) uw»y stbM )| odlazwl

Dy J.m|9> 2) c)w 4 u_.o‘)l gy ul)....uu \RA b4 JL» b« And e ul.mJ =% G)Lu Ll 04 ML?:A uJLo)

-2550.15 | &39S (2l
»beshl [ 192

-1260.12 <kl

ol aidlu 3blie | 3207.6
4416 | ol sle aigy
-6000 -4000 -2000 0 2000 4000

Dul)-u.'d Ol)',,o

S5 bl Yo YY) o Yo X ol o dvon ! oyl poesd ol,] gy €y ) € JS05

8 5 4

Reb Cumo peSaitar il Bl el ol 60 pllas > LS pae Con g il CojS e S 4 dneg)l o Cumer )
035 gt ye (#5209 sad 0aSTy Ay ol i g 00l landle blE ) (aSVL ol A, wx
b g culio Cad b S a5 (ol Lo 5 050l salo tmlS e 1 5 (5)lael g ceelj oolal W80 pas
01 3bj SLol b (slaygome ;3 03,58 (6) i el s ped o) 4 b5 S ol 093 g () SSE
o)) 51 S VYR cadllan 3,90 loj ol 3 48 m oo U5 VYVD-AD dhold )3 dnagyl s (odlyl 6 o2ylS Sy
Olyedl Cg g Bg) oy ol 008 had (o Bl 4 L IS YYY 5 b ) 5l kS YA- 5 (gj)0liS
Ol Ghsed Can g Flad b S50 50 e Bblie JUEl g s Gud & Amd e U @b Bl ()8 4 s )l
ol b g st 655 o acond 3 b 4 b (2l s 9 NS (398 (Sloj 0jb > Bl e 338 Jlead Ceows &,
Bgy YA Sloj 05l 50 bl oo Ay 03l yammo jd sV g b Glbl o Sl oy s Cal (6 y0d 4 (5y9liS
ol g sl ond has (s @bl 4 ol 5 ,lSe F0r &5 (5ol 4 Al (5ytin Cud (g0 4 (559l S]] bas
Ady Kg) adllas 3590 0)93 53 (b (oo Aol Cp Casw & (i CAB L g 039 ugele b BLLI 3 (608 S
Canb 5 G Jdd 4 g oad @Bly ol od alBdg) dlazel )3 ygoe ol & ] b ol atdly s Cyé o 4 44
ot b el g spred 5 4 0a] 3 red dmg gy b & Cusl g yad (s LB tere | (S L
YAV goazme 53 g 03938] odd bl ol 4 liSa YY-A AV Jlo & Cond &S o o L VFF 381 U b A,
A5 el bas pb ol a ol 5 aisu oS ond amls Slel ¢ o5)9liS Lol ) ,Se

Slobo g odlipad o (WAY) e 5 (ol Giagl sloadl b pob Singh mld (300 a4 2295 b cnlple
Ol 55liS slagme) (S L el Ay g ABloe guod dag)l ol B35 ()5 Dl pogad 3 45 (ITA0)
bl Gy e 4 & Cuwl w85 15 Sle g cal 3)50 At (6))gliS (S] I srmwy e 45 (b 4 0
=i ol B Sl pSele g b A8y S8 lp AShe adlate (l 3 (o)) g EL (oSl oy 4 ol
@i jl Zyl 0 (Sl e slajlo gedle Jl (6pSole 5 b laodgioe p i O)lla 238 (0 ) 5 e Sl
w0l 50 5 Silwadye il lp (e 9 (gl ol (IBloke dnogi)ped S5 ) d9290 b (L3N] I edlatl
JU) coyped o3gwd Bl (gilog 5 (Silure oS & sl G s Gl dme e R 038 )
b odlaal ST glopimgy sl e sy S 3l @ 4 el 0L ale gy el b o)l
g o Moy eyl Gudod 4 b ol dwalie 5 VL 595, b sholgnle



AR il 0V € —EAR LY 0o 10 0,53 ¢ e 100G Kow 5 by Colellno oY

References

Bhatta, B. (2010). Analysis of Urban Growth and Sprawl from Remote Sensing Data. Springer,
172 pages.

Batty, M. (2005). Cities and Complexity. Understanding Cities with Cellular Automata, Agent —
based Models, and Fractals. MIT, Cambridge, MA.

Batty, M. (2008). the size, scale, and shape of cities. Science, 319(5864), 769-771

Dorosney, B. (1992). Systems thinking method. Translated by Amir Hossein Jahanbegloo.
Tehran: Pishbord publication. (In Persian)

Fayzizadeh, B., & Salmani, S. (2017). Modeling of Agricultural land degradation due to urban
growth and development with Application of satellite object processing methods in urban
area of Urmia. Land Use Journal, 2(8), 177- 202. (In Persian)

Garcia, C.P., G. (2010). Urban Sprawl and Travel to work: the case of the Metropolitan area of
Madrid. Journal of Transport Geography, 18(2), 197-213

Higgitt, D.L. (2004). Urbanization and environmental degradation in Jordan. Sassen, S.
(Ed.) Human Resource System Challenge VII: Human Settlement Development.

Jenks, Ch. (2004). Architecture, Cosmic jump. Translated by V. Ghobadian and D. Sattarzadeh,
Tabriz: Islamic Azad University Press. (In Persian)

Joorabian SH., SH., Hosseini, S.M., Esmaili-Sari, A., & Gholamalifard, M. (2012). Monitoring
Land Cover Change, Degradation, and Restoration of the Hyrcanian Forests in Northern Iran
(1977-2010). International Journal of Environmental Sciences, 3(3), 1038-1056.(In Persian)

Kristinsdottir, A. (2015). Limits to Growth: Urban growth and environmental degradation in
the Capital area in Iceland, MSc. Urban Planning and Management, Master Thesis,
Supervisor: Helen Frances Lindsay Carter, Denamark: Aalborg University.

McHarg, I.L. (1969). Design With Nature (First Edition).The Natural History Press, 197 pages.

Kahn, M. (2007). Green Cities: Urban Growth and the Environment. Washington D. C.:
Brookings Institution Press, 160 pages.

Pakzad, J. (2008). The Thoughts of Urbanization from Quality to Quality, Tehran: Ministry of
Housing and Urban Development, New Township Development Company. (In Persian)

Pacione, M. (2009). Urban Geography: A Global Perspective. Third Edition. New York, NY:
Routledge.

Pourkhabaz, H., Mohamadyari, F., Agdar, H., & Tavakoli, M. (2016). An Approach to
Modeling Land Use Change in Behbahan City by Using Multi-Room Satellite Images, Land
Use Journal, 2(7), 187-207. (In Persian)

Portugali, J. (2011a). Complexity cognition and the city. Heidelbeg: Springer.

Rahnema, M., & Aftab, A., (2015). Placement of fire fighting camps in Urmia using GIS and
AHP. Geography and Development, 3(12), 153-165.(In Persian)

Roy, H.G., Fox, D.M., & Emsellem, K. (2014). Predicting Land Cover Change in a
Mediterranean Catchment at Different Time Scales.Murgant et al (Eds). Computational
Science and Its Applications — ICCSA, Springer. PP. 315-330.

Rustayi, Sh., Ahadnejad, M., & Farrokhi, M. (2015). Spatial Scale of Urban Expansion with
Emphasis on Land Use Change Using Multi-Temporal Satellite Images (Case Study: Urmia).
Geography and Planning, 50(18), 189-206. (In Persian)

Schulz, J., Cayuela, L., Echeverria, C., Salas, J., & Rey Benayas, J.M. (2010). Monitoring Land
Cover Change of the Dryland Forest Landscape of Central Chile (1975 - 2008). Applied
Geography, 30(3), 436-447.

Shen, G. (2002). Fractal dimension and fractal growth of urbanized areas. International Journal
of Geographical Information Science, 16(5), 419-437.

Shorjeh, M. (2016). New Views in Urban Systems. Tehran: Today's Managers. (In Persian)

Tewolde, M.G., & Cabral, P. (2011). Urban Sprawl Analysis and Modeling in Asmara. Eritrea,
Remote Sensing, 3, 2148-2165.

How to cite this article:

Hosinzadeh, H. (2020). Investigating urban Growth and Conversion of Farmland open land to the urban
masses (Case Study: Urmia City). Journal of Studies of Human Settlements Planning, 15(2), 499-514.
http://jshsp.iaurasht.ac.ir/article_672816.html



https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22Ian+L.+McHarg%22&source=gbs_metadata_r&cad=4
http://jshsp.iaurasht.ac.ir/article_672816.html

oYY o35y — e g (5 (1)) 1T oy S5 R i

Investigating urban Growth and Conversion of Farmland open land to the
urban masses (Case Study: Urmia City)

Robab Hosinzadeh®
Assistant Professor, Dep. of Geography, Payam Noor University, Tehran, Iran

Received: 15 January 2018 Accepted: 16 March 2020

EXTENDED ABSTRACT

Introduction

Today, more than half of our planet's population lives in cities. Since the last century, urbanization has
grown dramatically, with an annual growth rate of 3.5percent. Urban Growth is a process that in itself
cannot be considered an undesirable factor, which makes it pathogenic and into a negative factor, the
quality of the process and the way of growth. Growth of the city and the use of land today have a great
environmental impact, and environmental impacts can be said to have sustained contemporary
requirements.The transformation of agricultural activity and rural settlement in rapidly urbanizing
societies poses considerable environmental and economic strain. On one side are the problems
associated with urban development, the inadequacy of planning and policy to curb growth, the impact
of growth on pollution and environmental degradation and the challenge of defining and measuring
urban sustainability. On the other side are the impacts of urban transformation on the agricultural
hinterland and issues for environmental and socio-cultural preservation. In large cities with agricultural
hinterland, the growth of the city has affected Agricultural lands and gardens and accelerates the
destruction of these lands and converts them into built-up areas. The Orumiyeh city also has a rapid
and sprawl growth. So that in the period studied (1995-2011), an area of the city from 5212 to 10050
hectares is reached. In other words, the area of the city has doubled. Due to the high lands and gardens
around the city of Orumiyeh, this growth should be directed to the land infertile. The question now is
that which parts of the city have been most affected by the orumiyeh urban growth? Has this growth
occurred in non-agricultural lands or the expansion of the city has been towards good agricultural
lands? So, given the high rates of urban population growth and the lack of urban infrastructure on the
one hand and reducing valuable land, in cities on the other hand, studying the process of changes and
identify the direction of urban growth in order to prevent environmental degradation and reduce the
economic burden caused by the destruction of agricultural land and gardens is necessary.

Methodology

The research method in this study is quantitative and the logic governing it is inductive. To access the
data, first land use maps from 1995, 2005, and 2011 are prepared and processed using Landsat 5
satellite images taken from the American Geological Survey. To update the GIS maps for the past
years, Google Earth software and 1: 25,000 topographic maps were used to identify the area for
reference and geo-correction of satellite imagery. Geometric correction was performed using the first-
order equation with the nearest neighbor method and RMS error less than one pixel. And the images
were classified in 5 classes; blue zones, residential areas, gardens, open lands and agricultural lands. To
verify the accuracy of image categorization, the Maximum Neighborhood Method was used. In this
study, land changes modeling in the Idrisi software is used.

*Corresponding author: Email: robab.hoseinzadeh@yahoo.com
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Results and discussion

In this study, land cover maps 1995 and 2006 for analyze and detect changes in the region,
entered the LCM model. In this time, 1329 hectares of agricultural land and 480 hectares of
open land and 322 hectares of gardens turned into residential texture. The transition and the
prediction of the land use transformation show that the transformation of open land to
residential areas is most likely in the inner parts of the city. In the conversion of agricultural
land to residential, the most probable is around the city and in particular in the band axis.
During the period 2006 and 2011, in the conversion of Bayer lands to residential areas, there are
areas where the crisis is in the central and western parts and is a good situation in the northern
parts of the city. In converting agricultural land to residential land, it is most likely to be around
the city, which continues to grow more intensively in the West.

Conclusion

Land use changes in orumiyeh between 1995-2005 show that during the studied period, 1329
hectares of agricultural land, 480 hectares of open land and 322 hectares of gardens have
become urban texture. During the period from 2005 to 2011, the process of converting
agricultural land into urban areas has become more intense, and 4050 hectares being converted
to urban areas and this change of land use in around the city is tangible and more intense
towards the West. So, in the course of the study, the growth trend of the city has increased to the
west. While this axis is located along the ShahrChai River, due to its greenery and beautiful
nature, it is one of the most important places for citizens to spend leisure time which, with the
urban growth, will become urban zone in the future. The forecast of the city's growth up to 1404
indicates that, as compared to 2011, 3208 hectares have been added to the lands and a total of
3810 hectares of agricultural land and gardens have been reduced and part of this will be
converted into open lands. Therefore, according to the research background, the results of this
research are in line with the findings of Rustayi et al. (2015) and Fayzi Zadeh and Salmani
(2017), which are in land use changes of the orumieh city. And the growth of the city has been
compensated by the reduction of agricultural land, so that a large volume of agricultural land is
susceptible to construction, which means the destruction of fertile lands, especially the lands of
arable land and agriculture in this area.

Key words: changes of the urban growth, agricultural land, model LCM, Orumiyeh



