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1. AWMSI: Area weighted mean shape index
2. AWMPFD: Area weighted mean patch fractal dimension
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1. Cl .Compactness index
2 . CILP: Compactness index of the largest patch
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! ROS Ratio of open space
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! Area weighted mean shape index
2, Area weighted mean patch fractal dimension
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! Compactness index
2, Compactness index Of the largest patch


https://jgs.khu.ac.ir/article-1-2617-fa.html

Downloaded from jgs.khu.ac.ir at 13:30 IRST on Saturday November 2nd 2019

N plad b SO e x5 Lo g b o8 (Sl - (2Ldd (50 ol g e

shals ol S90S lie g Cowl 0dl 0aiS Ty g 00 S (le) jg50 4s Lol Cl 00y 00,08
ol a8l

DS on Soyd atli by, el So (S0 Gl 65 o3Il sl pes s,
I plos oS 4SS 00 5555 (9588 Gliee LS gy cnl 5o &5 wBL (oo (CILP) aal
22l (o e el

hlizo sl Jlw )2 031 st (51 45 (0 555 Foyd Ll () S5

) (Sopid a3l ls (IS j5b 4 oo (Jgord cnl sl Slelone 5l ol s 4 ol
o5 P30 050 ) axkd (18,5 (59,88 Glie he) (nl 50 &5 Dl (I b S (pe
Jlo ol 51 Ll CIAYE Llie o +/Y-V0) amo oo bt |y sl 0,80 & o il
ol 5 NYAY @ g ailiS palS w g, jed Lol ankad  S0,88 e w4 VPO
5 S Slabd pled 5 4l J5 (59,88 line o0 45 C8,F am Olg (o0 ey (50 090
@ Sl 23S S @ g) oy 9p5e sl Jlo 0 ped (ol askad (59,03 Gl oo
Omb F928 4 () SO o oo Sed) 0L (F0,88 L len et SO Sole
2 gy g zaly Jdo ogm plas el osls coals g oSl s (S5 conl) o Cood)
Sk oo 0 Gl )3 et Sl b (B AT osasy 0929

JH 2l el (olad ol oS LSl gl )0 9590 (2ldd SO e el
o0 58 dmlne 3550y Gy JS b dslie jo 1) 5L slad £ 5l jasls sl
el 0y iy 523 (ROS') Gl (L 59 plyie 4 (piman Jlins el amo

! ratio of open space


https://jgs.khu.ac.ir/article-1-2617-fa.html

Downloaded from jgs.khu.ac.ir at 13:30 IRST on Saturday November 2nd 2019

AF 7l YA o)lods (@203l Jluw (2Ll pole (60 )15 Clidiond 4y 25 vy

2 2l 65 Jglaz g b aids 5l asly sl ojlsale yglad 5l ol (nl jo 5L slad # 5
b oo s ol Bl gla b

Glizo g Jlw 0 03 w5 3L gLad &y ojladl (V) JSC&

S 0y50 )0 e galr glo b 0 b (Bl Gl sl asi y Jslr 5l e

Jaie s 0,90 4 ;o (U5 ek a4 aS cul ol 1 Sl oald clils il
pyede alie LYo 4 aS alils 09z g el ol S 0 g0l eal by, g JIB slalad
5 50 e e g gl pol)] G 4yl dxwgl g jle g Cle ( olalad s 09
5 4tk Lo a8 gylol gl jo el iy (hay ed il 55,5l sl e b b
28l (o VWPV Jlo 5o ned S5 waod ol g5k 4 bgaye )l et (L2 )8 gz
e Sl e (ke Sl 009 VAL D d9u> oed cnl 5L sLad g5 Lo cnl o &5
S Tk 5 Sy abp 297 peple Cul sy (o S5 (I glalad 1) el oy
Al Ve g ale O 3 2w) VWYY g \YPP ola 0,00 0 JB sbalas i ol oy
o VTV Lo 55 ao,s YA 5 VPFF Lo o oy YANY 4 g il il (o,b
30 a3 Ye/fY a5 ol oo sl ooldl 398 ial38l o lgs ae 090y jlade pl o,
abip bl @ atdl o) (0 VWA Jlo (o 05 08 oall 5 lr b (ninse
25k balad ojlail ogl Blaxd 108 cnl 5o il e 5l oslittul )0 oS (5,00 85 5 63,
(22)d TYIVO) aas (oo (JLaS 2ol (15 090 & Cnad (oS ()2 9590 0,99 (2 s
3 2k B la ey ploa b5l sLad 55 e ogy0 den )3 535 s ovalin 4SSl
lad piloz G dga> pal> o 0 a5 50k 4 Cesl o3gr YU L addllae 850 el


https://jgs.khu.ac.ir/article-1-2617-fa.html

Downloaded from jgs.khu.ac.ir at 13:30 IRST on Saturday November 2nd 2019

VW lad b O e 5 Lo g b 08 (Sl - (2Ldd (5 S ol g e

&l sl Caglsl Wlgs ooyl S50 9290 Sloine (al 5 ol ool g JU 500 0
255 18 eolaul 550 el ol o S IS

o515
oo ools Hlas |3 Jloges jo aS jgyel 4 4Bl 5oy el e @S| Oloss a5y,

ST gl gl OYFO Jlo) 90 sl & aisdS o a5 cwl cllae opl [Silo ol
e S oS15 &gy a4 Jlo ler Ll sl 00e(LSe o a5 V¥Y) oYL L
Ol (pyeS @ w3l sl Jlo jo a4 (g9 a4 el 009 S oy dtwgn g ails
Ol ez S a8 Y Sl aS15 mpe GRS sy Gl ey (o0 (S 50 54 TO) 955
a5y b dmlie )0 ped Colae g Sy @y 03 Gl GlaS GBS 50 58 TO 390 (o
B ol 4 oy ey al Sl 4 casl 00 Sl Caxex sl 5 Corex

O3 R 30 (Furo o |5 Olpudi slog05 (1) JSB

Lajged 5o o8 sl deg> Oliee Ghoms ln olene 0515 ol i Smex o515 et

9 938 (o0 melalS Shrez @515 5 54d 35 e 5l alols Jule g0 (sl o olae e
sl p(Ingram, 1998) s ,5 1,3 ol 5,60 VAYY Jlos yo SN dawgs ,b opdsl
bt ot b Gl ol o3l Ll ol (oo 2015 (gl @ 3550 51 e o515 (aS LS
GRS lad wab iy (gelm 4 S e 5l cud (telS Sul j08 e all (0 e LS
G 53 e gy (o (BT g (Bl STy plea b ol (6l deg 9w 4 i S


https://jgs.khu.ac.ir/article-1-2617-fa.html

Downloaded from jgs.khu.ac.ir at 13:30 IRST on Saturday November 2nd 2019

AF 7l YA o)lods (@203l Jluw (2Ll pole (60 )15 Clidiond 4y 25 ¥

£5 31 e ol o3 L JS5 amt jo 5 OVARNYE o G505 03y 5 s o
Ll 085108 (6551

lesd GRals Sl AYVO Jlo ln 05 b 50 (Somez o515 cod St (o)
il p e el ool sl (Shs sl (2elS Gl Ll ol 508 gl 4 05 550
2l e Ll 2 45 03 4 5 g0 08 oo Sl pd gldd g temexr Jg6 5 danss
o jsbiie 3oz el olae siile (Ll 5 Lol 00 ablol sla bl 5 b sl
SVl e 015 5 5 Sloas — 5 sl Elad 35 a5 Bl &y
5 NS oo5 Gt @ D 5 S egkS Sy 9995 aloli U (oS5 o3l cl el )55
— i alab g £l 5 5 gd 355 5l T Aol b eVl oST lien
G A S (Seal (I8 o515 0o SeS al (oe S Comer oS Sleas
Lol ol ol g Slel sgzg cde @ yo s (635 50 sl

LLR Smoother c LLR Smoother
120

x3
X2

Caown) WAL Jlo g (G Caoun) IWYD Jlu )0 03wl Samos o515 sl Hloges (VYY) JSC&
JLw Q&m.os uug.b (SOFE G)Lo.&).w 3 C)M)LOT uuLw‘,.g e.\;')lfa' h.»ay Pty b)) (Cawly
(ArcGIS 138 oy 50 0u plml Glawlxo g \WAD (ol 0! )Lo.i 3% )Lo‘i AYAD 9 \YYO by

0edlS 3 0,90 wlen 5 (e o YU Lloged) VWAL Jlo o o150 ol Sloged
3979 093 93 (nl (rm (ewgmine Slpis Lol ams (oo (LaS 1) gl @0 55 50 51 ST
hres 2al5 4 55 0 35 e 5 ol jes il plea ST el ATAD JLo po o)l
ot bz ol 0 YL L axgi bl flled o9 4 jloged jo aSilis g cl alilis
kS’?'A‘)*’ d-bl.uo 3o JL..» ‘))‘ o 4.....” RO PR S u.,.:olf 4.33)90b; o8l g,&).wdu ‘QS‘)J
ardl b deg> 4 Suo5 (g6 alold o gl 4 aidly falS ol ojlail b bas ol el
Sl STy (L5 jeb 4 S wix je sl [Soes 4 ol 4 S o b (ST 4l
aolio b S Jsb 4y .o,)l03 03 3blis ol i o2l sl gl Lol el ol 3l


https://jgs.khu.ac.ir/article-1-2617-fa.html

Downloaded from jgs.khu.ac.ir at 13:30 IRST on Saturday November 2nd 2019

YO (bbb SO e o p S Lo g b 08 (Sl - (LS (5 S ol g e

P34z S1aS 08 605 A Ulg (o0 gods 4 VYAD JLo 5 VTV Jlo jo o515 ot
Ul 30 o515 s 2l s Syl 4y azgi b Lol sl 039y olS oST5 opd 0,90 30
O s GlS sl Glis 0g3 cunl 0090 VYYD Jlu jo o515 et 3 i Jlews YWAD
S0y 9 VO-AD ams ;5 b dg) (o (Bl S 9 STy SRl (ol (6l deg> (o
2l (oo (Ggalrm Sblie jo b XSl

e shlo 093 16 el Sl b g (0 (B 1S (oS 0,8 Waliae SIS g gg)lo
Y ST oS Ly - i G| el Sae bl o a5 Al e Slite 65
- (COIS at Sawe 5 iz I 5 atr oy 5 STy ¥ 5 (as b )l b
Towson University, 2010)

LTy on i Gloy = olad o8 alysy aziliz SN 5 )lo slo Jao 4y 25 L
Olsl ol 035 s 51 (ol (BB 1S T £g A 12 05 ek S Alie Joe (0
a5 b osls Glis ez 50 o5 09 SIS glad ATy b o515 05 AS ples g9
0515 L Sl 009y 03,88 5 (ST el S 90 plaaz &5 ALBAS 0 0n ped Al péyle
oS5 5 5l oo el o] go s (508 S g oy Lol VYFD Jlo yo e ;o a5 1Y)
Olnl 585 e Ve Vb et G F o815 05 4 ojgpel 5 0gd ALl Dad 4 0l )l
WY 5l STy m e (mlS aigy ol O Lo o[BS 0 & YO o515 L) 0gd Jious
e ol 5 Sy gy 05 51 Ol S 50 8 YO sgu i ol p)lez Su a8
GRS (o) Ay (ol @ el oog Sl Cumez lajls 5 Cumez 00, L anlie o
@ o Yl et sle )5 Wl el a8l B g JB il &
ol 0y 093 (o ;S @uye o Yoo Sl e

b 9 S)ly (B (s (B STy ped g5 @S oS (B STy Joe p ogdle
Ny sla ald 4 (IS Sl oalid] 5Ll el cpl S g wB) W9, ) G b SO
I S a5 wes (e i 4308 sla 090 )0 3 el (B AT g ud,
G 50 &S Celodgy (B0 g — (258 Jled Suz ) e b )l @ L
o 0 wre Gy Sl aaall 0l ames 5 Qldelog oS5 (06 Jled
@ op Oyge sla Jlo 50 0 ped S g o Sl bdes el g Lo S ol 5 )5
IV Caxax b jol (3,80 gz 50) bowes 14l 50 a5 Sl 0090 g0 0 (51 05l
OTAD Jlo yo a5 VRYVY Comam Loy o opé Jlad 5o ) aanls ;o8 5 VYAD Lo
S a Ll b a0 g 00 o wd s 5 e sj alad Sl plesl o5 08 5


https://jgs.khu.ac.ir/article-1-2617-fa.html

Downloaded from jgs.khu.ac.ir at 13:30 IRST on Saturday November 2nd 2019

AF 7l YA o)lods (@203l Jluw (2Ll pole (60 )15 Clidiond 4y 25 g

S 41 Bl 53 o ol e 515 S e s el g 6l 0 i e
abis VF g (puald g boex 03) 5ed dw Slgn w5l g Sep slaling) g oS
bl s col] oold ol )90y olie > L] ond bl bl e slo el 4 oliws,
KR PRV R W ‘Smlm—l 9 0bT ST woblogese bl pai bl PEgoS Wbl gage bl e
o590l biwg, cnl 5l oS jo 0h sl (Sojed g oIS o & baliwy, (ol Giwg i
Wl oads aisliss 9 (6 )AL 055 Sliwg, pb lad 4 LB oS Wil oals s (ol 5 (6l Ao

D3 el 30 00l pleol slaliwg )y g L ol CuxBgo g pU (VYY) i

lo ans ;0 b drwg g 0d) (ol s (B0 iz f Jlod) s (nl 4l

dawgi 9 Ay Wy, Lol Cel a8 )5 O j0 i (pl )0 el (ByeS (n i 5 00 i
@lg) 9 6 Py dealS)n Cuz 0 arwg 4 o)l Colls pd anddS guS
30 9 0 (555 e Blbl o 00,8 o canlin ) aldl (o aSile ol iy Gl
Jlod Sz 3 o5y 4 0l 1B 500 sl g vy (naiz B (nl GBS 5 0D e
450 A 90 (waald 1oy ;0) 05w alabi ()5l 5l oalisS alold j0 a5 el 0y
30 B IYA Comam L) L3S 508 5 YA Jlo )5 5 RAVA Cumax L) )5 54 pb
S et onl (B 5yaS lie 9 el sloje azsliz a5 Wil 138 (A (5 Lo s
aD e o5 s 5l (Sir bagem 5 aaals sla el alen 54d 90 (nl S5 (g 0583
@f Jed = (B g Sax b b b (bt b @ b o b w5 (g
bl a5 (GWSEe 5 02 aleS 0 5l 590 Jlees 608 STe i alols a5 b alys
oilidl Al palS & el ol 88l 5l S g iy walgs 1) wils s L Jeb
257 b Slopmds J5 51,3800 5 )l sle el a5 wiled aiSL an ) 28l walys oo


https://jgs.khu.ac.ir/article-1-2617-fa.html

Downloaded from jgs.khu.ac.ir at 13:30 IRST on Saturday November 2nd 2019

YW lad ol O e 5 Lo g b 08 (Sl - (2Ldd (5 S ol g e

PR 9 SRS g ab) Ll it Ggdo Gl el degeme pj aSl s 0 Ol 0B
ArS o8 g 3 Ceoms 4 Lo ygd (l (B 00 g dwslid (ood (ol 5y0 o (LS
Sy A ool iy jo 1y el g0 cpl plesl g Jlail Jlil ol 90 Gol G 2 030 50
el o leds 0l @"—‘9«3‘5 Arwgd yreo el 53 LLE 0y o0 YU S0 san yo
@ f Jled )3 (g Wil 48513 Ll 5 (65,0laS o ey e &5 ol
Elgl cisS 5 pols J o b caond ) o Glid aix G,k 5l Ol gy bl 4 a5
it STy el oolidl Bl po 05y A (g et (B8] 5 lS g STy pew g4
A el by a8 el (Vo ATVY (S5e50) ol aid drwgi ) g 4y S g dis
0 Dy Sudes | fase glhd o g ol alS drwgl APy S g A Ojg0
3590 0,90 ydol jo aws oo lis gl ojlsale yiglad 5l ead puw i o Al 4SSl o,
S 50 SzgS ankd g0 5 Sn g ol axkad o (pm) axkad an Gls 3 b (om)
o s sl 0,50 ;0 Lol 0gr oo JuSCis el oo ooly Lales aids ;0 0,5 K5, b as (]
3 Oladad alold oo g 04d o0 iS>gS Olakad ojlusl 1 Kloo o codd yiiny Slalad oluss
sle S g Slakad olaws VYFF Lo )0 S gy Oy50 £90 0,90 40 .ol 0l Jion ob
2 OopS 1 lid 093 aS i b 5l H90 g 0oLl o delad VO 4 4l ool asle
29a roge 50 Cewl oad ool lid e 8 SO, L add jo a5 o) 0l e g asliy
gl Ceoms g rens 45359k 0 b (o0 bl 02 5l S @ BS g 0B) sl o)l9ale
o2 5h el caips S Olehad slass ol oo oy Jled g Cgin Ceow 4 lores
S 1 4 bge a5 (sl olgplo gl ()5l )0 ) (o0 &SI VE 4 g @Bl 38
as) 5 Oladad slaws aSSliz a4 0)ls dslsl lien ol A0S plod 0l 00,5 o0 b
Wb oo Giali8l axdad YA 4y askad Y 51 o sl
Slizo o 0,90 10 Wlakad ool g alold « ppuds Olakad Slowi O3 et Cmwg (V) Jgo

Colae Slakad alold .Sl ol Silo olass Sy 0,99
dzlad oy 25 5 shol aslad ot Olalad Siladad g

VoY \IA VY Y VAYY VYof

AAREY Y/4 \tid VO Yyev \Ye#

YA Iy YIY \¥d \2444 1Yva

a7f. 4 an YA WWYAT | YYAQ



https://jgs.khu.ac.ir/article-1-2617-fa.html

Downloaded from jgs.khu.ac.ir at 13:30 IRST on Saturday November 2nd 2019

AF 7l YA o)lods (@203l Jluw (2Ll pole (60 )15 Clidiond 4y 25 YA

g el 005 SV ST (gl)lo aidS (o aS 05 el ol s sk sle adl aS ol
Lis o515 05 ey G0 4 0jgpel wanl 039 03,8 JUdl 1) (S5 (olad edgue
— ol 08 8 e @ oy ol | Ol (om 85 a0 s b Sl easSTy el

el gy (B 2S5 g 00 S S8 @y 03,08 IS8 5l el cnl S

2y o o el 5 SIS dnegs 5 ady 4 e e Conaz 4, 5 el L

Oboy Jobo yo Lo g (oS g oy )8 9 JSb Lol 00,5 (o0 00933 Lo g Cunsg 9 Coliwe
£ Eroge lawe (prod a5 0l (0 Dgliite 20l (9ol 9 ardle it o 3 )3
slad pid 655 ojlil g gy sl lie (nl o 0yl (e vgz 1y b Sloj - b
b jlxs 5l 5 0595 Jloz & boe o slo)l9ale niglas sl canlllas o550 03900t w3 et Sloj —
aS 09 opl Aol s o soliiwl Ll 4y abgs e slo Jgo,d 9 olad slo S b
e ol @ (Slojm (ol GitnS 5wy sl ojlgale gl jlonsl Cony glo aiis
odls ol U a Soop als YO 0,00 SO ,0 el (ol Colus a5 (6958 4 a0 lis
o o1 g JRSE (S0,88 (oS e (( Shazmn (g GBS (nl )0 0dd oy p LS
33 Al IS8 (Sazms Gliee (I ok 4 45 (e (s W05 (oo wnl ) Al
Bl halS Co3S e sl 00y S sl 0y90 y0 ol Sz 3l b Sl 2ol J>
e (o Sl a8l gl pp  Fo,nd il edd jeo Saws | b e o iou
Gl i Saomo g 6y oo aisle glo oS g Dledad olaws 1ol58l 5 ogdle oS
Oy el 00l iy 5 Lol askad | Gladad alold 5 Soen jl Oledad alold ¢ 0l
b, 5 oolaiwl M g JB& slalad  )le a4 conl ouls ity oo 5L lad ojlail b Jslss
Oeizred S0 S92y e (P edgazme (193 9 I sla iFu ;3 0jgpal ol eud
a5 6978 A el 00,5 oy JialS Gal 4y ;31690 Wiz 0 0l Simes 1oST5 lee
WAL Jlo o LS 50,85 YO sgas a4 VWA Jlo jo ,LSe o @ WYY 51 (ST ol
STy S0 a4 05 5ol (oS g 0l aS Gl £909e ol aaled pnl des Ll oo
aeliy azsliz a5 Coul 54 il 5 (Seeli lo (i )0 00,0 Dab a5 a0 A
Jlo 5o lad pb 5 JS& ol g saptonil b (ol (by5eS o J5S @l


https://jgs.khu.ac.ir/article-1-2617-fa.html

Downloaded from jgs.khu.ac.ir at 13:30 IRST on Saturday November 2nd 2019

YA olad b O e o) Loy paed o8 (Sloj - (2Lad (65 ojlil g i

5 5 bebali 1) 5o (nl 430 5 5 iz g (b IS8 5 2L selys bl g ST glo
olyod 4y g, g ;b Sl ol OMSie g Jlas 095 (pl a5 8,5 wslys 5 as

il asles
dalo 9 &l

&9 9 Gl ©lmdd Julod (WWAY) 35w wxl g Lojaeal 30k igimp 2n )
(oled Lo alzms o) pw Sl lidlo )0 Olitd b v LAY S
AE-YY (£ Y o Lo

Ol s Sl jLasl (g e (L1 30 85 LA (VYYY) s SoSi Y

Sl eoliiwl b 32y e (Samor b o515 STy Juoxd (VWAY) Jow) (SL5 Y
OF o)l ¢ pian 5 o Jlo « 2LLax lo Jrags alne (g kel (G 0592 b3
VO 6l Jlu rSammo 3 95 o090 (5 slonds s (VTAD 5 VYY) oyl Ll 55,50
AFAD 5

Barnes, K.B., Morgan, J.M., 11l, Roberge M.C. and Lowe, S. (2001).
Sprawl  Development: Its Patterns, Consequences, and
Measurement. A white paper, Towson University.

Ewing, R., Pendall, R., Chen, D. (2002). Measuring Sprawl and its
Impact. Smart Growth America, Washington, DC.

Galster, G., Hanson, R., Ratcliffe, M.R., Wolman, H., Coleman, S.,
Freihage, J. (2001). Wrestling sprawl to the ground: defining and
measuring an elusive concept. Hous. Pol. Debate 12 (4), 681-717.

Hardin, P.J., Jackson, M.W. and Otterstrom, S.M. (2007). Mapping,
measuring, and modeling urban growth. In: R.R. Jensen, J.D. Gatrell
and D. McLean (eds.), Geo-Spatial Technologies in Urban
Environments, 2nd ed., Springer, Berlin, 141-176.

Harvey, Robert O., and William A.V., Clark. (1965). The Nature and
Economics of Sprawl. Land Economics 41(1), 109- 117.

Herold, M., Hemphill, J., Dietzel, C. and Clarke, K.C. (2005). Remote
sensing derived mapping to support urban growth theory.


https://jgs.khu.ac.ir/article-1-2617-fa.html

Downloaded from jgs.khu.ac.ir at 13:30 IRST on Saturday November 2nd 2019

AF b YA ojlods (o0 3b Jlw (oSl i pole (60 3,15 Oliudxy 4 i Y.

Proceedings of the ISPRS joint conference 3rd International
Symposium Remote Sensing and Data Fusion over Urban Areas,
USA.

Huang, J., Lu, X.X., and Sellers, J.M. (2007). A global comparative
analysis of urban form: applying spatial metrics and remote sensing.
Landscape and Urban Planning, 82, 184-197.

Ingram, G. K. (1998). Pattern of metropolitan development: what
have we learned? Urban Studies, Vol 35, No. 7.

Longley, P.A., Mesev, V. (2000). On the measurement and
generalization of urban form. Environal Planning. A 32, 473-488.

McGarigal, K., and Marks, B.J. (1995). FRAGSTATS: Spatial
Pattern Analysis Program for Quantifying Landscape Structure.
USDA Forest Service General Technical Report PNW-351.

Song, Y., Knaap, G.J. (2004). Measuring urban form: is Portland
winning the war on sprawl? J. Am. Plann. Assoc. 70 (2), 210-225.

Torrens, P.M., Marina, A. (2000). Measuring Sprawl. Centre for
Advanced Spatial, London.

Tsai, Y.H. (2005). Quantifying Urban Form: Compactness versus
‘Sprawl’. Urban Stud. 42 (1), 141-161.

Wassmer, R.W. (2000). Urban Sprawl in a U.S. Metropolitan Area:
Ways to Measure and a Comparison of the Sacramento Area to
Similar Metropolitan Areas in California and the U.S. Project
Paper. Access date: 13 February 2005.

Wilson, E.H., Hurd, J.D., Civco, D.L., Prisloe, S. and Arnold, C.
(2003). Development of a geospatial model to quantify, describe and
map urban growth. Remote Sensing of Environment, 86(3), 275-285.


https://jgs.khu.ac.ir/article-1-2617-fa.html

