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Table 1. An Introduction to the Definition of Urban Sprawl in Articles

Sy
Description

é.».;.o
Source
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“Sprawl is generally not a suburb, but rather a suburban development without access
and open space. Sprawl is not a natural response to market forces, but a product of
subsidence and other market imperfections”

0HXus
Ewing (1994)
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Sprawl as a combination of three characteristics,

“I. sparse development

2. Development of commercial tape

3.High Extent of Low Density or Disposable Devices”

Y) Sug
Ewing (1997)
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Sprawl is “low-density development’ goes beyond the edge of services and employ-
ment, where people live, work, recreate, recreate and receive training, where they
live. Cars are needed to move between areas.”

O s
Sierra Club (1998)
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“The metropolitan area can be characterized as Sprawl
When land is consumed faster than population growth.”
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Fulton et al. (2001)
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Sprawl is a“process where the spread of development across the landscape is far
ahead of population growth.

Sprawl in the landscape has four sections: a population scattered widely in low den-
sity development; homes, shops, and workplaces severely separated; a network of
roads blocked by large blocks; And poor accessibility identified; and the lack of
well-defined thriving activity centers, such as city business centers and urban cen-
ters. Many of the other features that are usually associated with the lack of transpor-
tation choices, relative uniformity of housing options or difficulty walking are the
result of these conditions”.

0 LK 5 oo
Hamidi et al. (2015)
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Sprawl “occurs when the rate of land development exceeds the rate of population growth”

(Y’ ‘\C) u‘)&"bj ‘)JQ}....'
Sudhira et al. (2004)
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“Sprawl is a low-density skip motion characterized by unlimited apparent develop-
ment. In other words, creep is significant residential or non-residential development
in a relatively pristine environment. In every example, this development is low-den-
sity, and on the other hand, it is leaping to become a remote area, with many places

showing it to be infinite”.
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Burchell and Galley
(2003)
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“Sprawl is usually characterized by low density automated center communities that
consume a lot of per capita space”.
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Davis and Schaub (2005)

WWAA laee; Foylod VYo 90 ¢ awore pole dslilad
A



o6 )8 ek 10 (6 e B35 sl

ol "G, 53,98 slaailaze s oac polar i Layly s o o 5 ol a1 S e (b oS 5
Sprawl is *“ physical pattern low-density expansion of large areas under market conditions
Mainly in the surrounding agricultural areas “.
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EEA (2006)
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“Sprawl is characterized by an unplanned and uneven growth pattern driven by many
specific processes leading to the exploitation of inefficient resources”.

() )l
Bhatta (2010)
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“Urban Sprawl is a phenomenon that can be understood visually in landscape.The more
a landscape penetrates buildings, the more scattered it becomes. Therefore, urban Sprawl
represents the extent of the area that is constructed and its Sprawl in landscape in relation
to the use of built-in areas for living and working. The more areas built, the more buildings

scattered, and the less use, the higher the urban Sprawl rate”.
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Table 2. Location of the study area
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Fig. 1- Location of the study area, source: Statistical center of Iran

anllian 3550 dul (o ieitgy § U oy (5325 (S et (55 aw ST (512 00 o liiianl (5o lglo (5l guci ~ ¥ Sy
Table 3. Satellite images used to detect land use changes in the studied area Source: USGS
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Table 4. Land use of Complications
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Table 5. Comparison of land use change in Tehran-Damavand axis from 2002 to 2018
Source: research findings, 1397

Jlw 1986 2002 2018
Year
9 L“O;M} dﬁ)}f Ol o luo VWS o luno o 3 Coluno KW
D?I)J i:*(*j“s’ Area (Hec) Percentage Area (Hec) Percentage Area(Hec) Percentage
elapladl g SHS )
Urban or Built Up 3230.37 3.1 6253.74 6.1 12645.36 12.16
Land
I slais;
Forest Land 11833.83 11.38 11121.93 10.62 10825.38 10.4
&y
Range land
| 88693.29 85.22 85607.28 82.26 79396.56 76.15
°h
Road 314.82 0.3 1150.11 1.11 1336.68 1.29

b Jgiz g baids cpldwslie Loy 5 5 )lg ArcGIS 38l 0 53
OIS 5o sla s doyd g i el Caws 4 abls
ojlods Gl S 10 YAAZ Ve oV (Ve VA 0,00 s )0 0l

o o..\.;o] v.f
Lt (555 52 NS 53U e sloale 4 3iod ol 5
3 el s Bl Ans A o ool Casd 4 s 4 axg
Sloslo aslllae 3 )50 4>l y9700 (195900 9 JLLLd (A0S 5]
lo 5 @0, 8kae Bl 5l ol psaln (lims, b
uBl.: )LJS).) L}"}' @L..uj) uBLl as Ky ol 00 u;;é
CSle O g (srwg gl )0 pamade g (oS (ol
Slacre; glag e (ol (slagrio ol asbad askas 3,
09958 Caaud 5l ol golazdl olile a5 (65,0l aias)|
99095 5l ol ol | it 5 Lol g sl sl L]
gt Lo (nl o0l co &5 Sl by Jpaze (98
5 b lp a9 duaay Caws ) 05 ool g 55
e 3935 g, adldl (pl s 095 wal b il bl 50
oS 09 solagain (ol ot S 3 lalinng ) 0 Shos j3 595 5

S ot g comny S gt aiiil> (5 2uS emen

WAV (Gaios sloasil w5l

NG Glidlaals 5 Y AL YoV Slejoyge ooy
PV 2als g el pladl 5 (6006 ey )5 o0y
4>l o (M Glacre) saeyd VY0 5 by oo
Jol (Slej 0393 53 ol) byt Gl oans adlllan 550
Sl asly iolisl oo o /YA pg0 098 10 g doys < /AN
595 IS YA BN o 0,98 o o IS
Sz lae s loas o 5 Glalidlely g el Ll 65005
95l Slans )3 e 05 0o Sl oo Sy alS
Lo yo 9 (Ao (sl rn; gy 40l g slovjls s 2l
Sl Gl 5 5545 ey S @ adlllas 390 4>l
oyl claailais )5 ixio claols S o lacS 0 o3t g
¢ Sis ol ¢ 3,050 0T e bl s (s py3 508
g9 Corlans Bk sl il yoois ol e g ol dns
YIFAY 513A% o o axllas 3,50 40l s Lol (slad],

(VY USL8) ol 4l il33 ) YYFISA
2 3l ey gy 9 Lairae) 628 Sladdl angd 3l oy
(Sloj sloo g0 5o 0alidl Gt (gl ks ) 5 (5l ]
6l i ¢ Lo a8l dn_jzalS Lol b s (o) s anlllae
250 Sl IS 4 (S Sy JUl 5 (S e (sl el
Corlns SalS 5 iy el (gl 10 5 5 gl
Lo 4y 00l (gais Al slaaia Wl Y'Y 0,90 0 o WS

WWAA lwe; Foylod VYo 90 ¢ awoxe pole dslilad

'Y



axlllao 0550 x>l 53 Sloj edgammo ;0 K aSs Ay euds i (o) (e 9 o) (5 ) U oo luw -7 Jguar
Table 6. Land uses and land covers converted to each other in the time period of the studied area
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=l bl 5 72 e 955.26 1124.73
Urban or Built Up Land
K slage; .
Forest Land Rangeﬂi and 5119.47 271251
) 2.79 144.36
Road
celo Gl g s e
Urban or Built Up Land 4119.21 7823.43
& S e
Range land Forest Land 1234.98 3351.24
) 117 289.53
Road
ol pluil g (550 (e 0 0
Urban or Built Up Land
o, Sz slages 0 0
Road Forest Land
Er 0.09 0
Range land
5 S Sope; aS Cal ] Sl odl s 4 sla Ll bl Ly g oladl staes Koo clois! lial
L}"J"“w"'" ‘g}"‘]“'l‘“" ‘o)lo S.M.:‘)B‘ J.Sg) ul-*"‘“” w[m uL....J‘ (_Qf)lsj-*-h’-' Joﬁ“@g}“jg}"?ﬁbd)‘j)fﬁbo‘)m
slaling) 1o (S glare; g logi o as bgy o aS b s dngliie S (o0 WS o 3l Gl |y ey (iigy 9 e

Gom b 40 oolaiwl 090 p gual duw (Gl LIS aziew g LS B0 -V Jgus
Table 7.0verall accuracy and Kappa index for the three images used in the classification
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Land use Map provided Jls
Year
o el LU Az
Overall accuracy Kappa index
97.51% 84% 1986
94.63% 78% 2002
97.75% 94% 2018
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Fig. 2- Land use and land cover map (1986), (2002), (2018)
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Fig. 3- Areas of four land use classes in three periods

S st dIS slaais ) (S alie 4 a8 oS
Sloas g LISl 35 503 g (S e 9 (golaidl dnsgs mlas
Sy 5l g o)l LB ol slased ol 0 alaw o SYL
o Syl g buls a0 Cand 4 Sires
Lol 19,55 2 BN Gl s )9iS B (0 5 )99 3l o

allland g0 40>l 135 (1 3% )3 03292 55 gl slabins,

S A5 350 ol A5 Cnl e 55 S gl
S5l $lad 5 s> (gow 4y 5 el DI lbes
Sloasly cgycplil Casl gy ol (sollbsSus o yiion
St o3 SlsS] - anme g (golatdl - elaza Late
2% 9 Oy EolS wads yos Judoy Ll sl aisS ol yo

w‘ooywwbsbéuﬁé)ﬂasﬁu]

ARV ul:..wa) ‘fa)l.e.»ﬁ ‘\Va)j.b «‘5|a,,.>u f,l:- aolilad

\f



0010 )18 523l o |y g’ aie 5550145 950 g (0
S

VYWPO Jlo 50 585 ygubin P10 g0 5l o)) 185 pods S Cras
2 gedan Vo 090 ATV Lo j0 185 gudie MY 090 4
Sgaz o WA+ Jlw 10 185 jaudia VYY) 000> A VAL Jlw o
ool s o) sl oiems, VYAB L 10 15 ygulin VWY
5 oot Sibedi s adgl @l 5 VYYD 5 VYYD Jlo s
CF JSE)OITR0 5 V¥ ATAD o ol Lol 55 50 0yScme
Vs b bl 0 (Vo9 5 A) Joam s kel slaesls
St gd) aslllassyge axl olivg; L& nex
GRIFl g Jgs eaimsplas (Guon g wgles (xS
abce VY0 B IYFD an ) Lliwg, bl Cuxex
5 Ssysba o)l adsl (x> wo Laslidl wigy ol a5
Soy90 1o dslllass jg0 4l o oliwg, bl Comex 0
Jole cdp 4 A0-0e 5 Te-Ad AD-YD VO-FO
iy e F1) 5 VY AV SIA

oz 50 anlllas 8,90 anl bty Ll ab) 25 &l 5

T e =YV g VIV VA FIO 1) aid)le i 5 a4y 090

...x.;)b)l).'éo—\bMdeﬁﬁf‘)ejWé@%y}o
— 5 N S 0,Sugy 4 azgh g laaisy (38,5 eayal
(s2lomg) (SLoolSilgSin dnugi cnngi slas 2 4el 2 15 )3
(b b pllas slal 1 165 AN Ggele 5o )
axlie Jyld slapille b oS 5 golatdl - cloia]
&l (523, oy 5l (S wl ‘;oyﬂg oy el AL
el (5 et slalad o slaime S jgloty 5 ol
S5l lig; GOPL S Comez aaliyy (g 5 &y
5 Oy s 009 Ol e @ R RS Sey s
Coprazr iz 5 g il (K ety dag] o (s
Scelladasl e 080 9o (2l SlocslS
&y 5 4l Oa SN dSs (liws; slalad o (s
3 Jobs g ol g s 8l Blae jo was slacdl
LoolS 1S el 2 (g oy 9 (S s IS o 2l (slalad
5 Koz i) Gindigy ;0 (B 5 Sl )5 mlio
ligy (g S8l (58 e 3 eSO (9l (o5 0
DRy 39 glanlils g (gommyyef (FoSame Sl 030>
Ol 3 Bl g e (y3lge g cmnliin dmangs 9.5 o

L 1 1
WES Jlo Conasr LSSy \\_\
\\‘-\-.
. \
— . ) ~—— -
i e N\- SR
o
e-*
® . P .
b e o/ ® o
- . -
% Y 2 /% . . %
o [ ]
-
Lecal y -
P Y ] - . . -
860000 880000 £00000
* RAY 850000 560000 s0000 580090 850000 00000
®  TAT-YPY .
WAL Jlw Cumes  Saisly
@ veT- VAl g_ -a
. VAP - YAFF F - il g
[
. TEFY - VY. - é- . -§
. . L ]
[ ] asbies 5503400 L . ®e
4 b k
ok L B4
E /e T :
B ahad B - = . L ® e @ i
TS 4 ATES L AR lane E ‘ : g
N = */ e . .
@ §_ . @ _§
\ . ]
alel el e glaaals el e nQrs 55 2
Hilomater |
; T T T T T T ;
# &

ol )Lni}f,.o wools wlwl y:d5b Comos SuoS |y alds —F JsCi
Fig. 4- Distribution map of the population. Source: Research findings, 2019

WWAA laee; Foylod VYo 90 ¢ awore pole dslilad

'O



o6 )8 ek 10 (6 e B35 sl

Oy slaaidl bl prcalosgs 25 po gl e o yialS
0 e G105 5o Jos gl diniay (53Sy (eiaren 9
5 e S st g S9zee o) )
ol 5 ol Gralidl 1 o 30 g Cames ialdl IS
4 Comoz 00l (i 4alip (9 g &y (bl 5 poep g
Jeos Cimmen il ong: () 5 S (Sl (5LAS (G5
@B mlo s srio sl 0l g Comex 1) Go
oS orb laae sl o0l it et (Sl e sLS s9
GRS oy G )8 el oz (gl e 9 S o ol
6 Sl 98Ty bl ozl onls haus el oLl
4 )b iy 4l 4 (s 05 ¢ Edg0 Al 9 Dbl
395 o ¢ 250l Sgal i slagyglS )0 (50 — (Sl
Sgu g0 QT Sl oS cisSn o olad slas ol
.(Scott,2002; Shaficisabet, 2008, Zeng et al., 2015)

= O e Gipel g QLS S s S ey
60,Skag Bl 31 T 30l pes olionsy oilsd ol wishe
Sl aS gemei Cawl ol 65,80 Sal 4 g il
Tl 9 ezaio g (o008 oliwg, <8l LS )0 (g8 ol
25 aB)S Kb oSy glasle 5 cbe Sjgar (srms
PS5 5S m (ad g sl l b el (S
S INLU 5 (Lo slaire 9o po i 0 Lalinng; 0, Shos
ety boe o Fee g (siie Sl 1 5050 oo sl il
Ol il S yzmem soladl - el
(S o S8y otz lonial (6l ysS g (com) o
J& g oz 5 lool, 550 g Lol aSlds (Ll (3508 (g0l
Ol Gty ey (el 9 ran) (6 25y 45 095 o0
dgled G5 jemme 50 (Saio slrelS STy 4l )57 5550 5
O g se 4o A cpl Jab 0 0ul sloml sloS 0l 4
s 105 ousd 3 39,2l bl (Sxio Sy
Sty 9 oel¥l 4 9y 29,0, 0 )Ll (5205 5 gasy 5 3]
785 Sl sl 5 b gl (55 2S5l S
4 55 Ol5)glisS oo o 4>l 3 ey Caed (528, VL
o bl dilate wlos sl g5, 955 slage s,

g ot it (ol 5l diges & panl Lo ¢ ygags o009,

asile ooy araigles (liwyeed 1o o Jlo (e po 0,
ool Cowd o slajlal. ol o duoys VIO 5 VIV —O/F WY

Ol anlllas 8550 59 sl liw s jl Coma oy 255 3

0593 ALAT ABS 10 Corroz Wby 7 5 4S Sl S5 o
0390 (suro Slredld 4 ax g b Comen 0 (e ax i
il 6 oSz ok sl ol 0 YYABCIT- all O
° Samaz oailid lidl g 0l &5 09 Vb s g sl
P (srmb boes conlio Lulyd p (938l (ol LG
4>l labivg; & 505 LU (n 599 5l oaldsly ol >les
O e 4 ol (s 5 (o035 bl 4y aalllaos j50
b oo laliwg) (nl 0 Sue 9 ey Seond 009 )
OIS AT gl ol (oxbo o Camaz 2l
laling) g Lo e o) 4 agliw 5oed g 2 &2 leen 5l (26
$529S S imejs (sreb slagrie (38 Cows 3 slee ],
Sl jo g anils ol e 1) Sl ,oleas gliSs slx| 4
el 03,5 slol o it s 5 ol s LoelS S L

4 oy 9 O 3 S 5 ey S5 el 2 095
Sy oS 5 T gl (sloailaie ol o
) sl o5 5 5 5 2 les Comor (Ji 5 Jo 5 L)
el 03,5 e Gl e (S (9l slabiny) 9 41
o 5l e U gl (Slabiws) 25 45 (5 y9la
Dol ooy 285wz Ll yidon g il ot (55,5l08
gl el slalig) 50 5 el I T acl
Dgliiolimg) (golatdly eloizli nb s lac o LB,
Comaz Azl 5y aS 65k (VAP (LWl omnils) o
9 O Y50 g (Ggaly (5 30 0d I cpl edlad
33 olyam y (hie g Cuto slavaly )] yglme 55150 5,Skee
bl 5 Sl poznn 350 45 (los 1S (g aS” glaisS &
PSSR PRV VRO S er (T PO BRI S
5035t 500 (SMRolSTigSs pLES) 5l Slati iy it 45
slajle g colo 6lp ) (65,9088 slage; jf 5ol Ol
S (0 S (S9Sans yuf g (FoSemme

LT FY S 5l ¢ oni o (gliymn) gy (sl i 3,90 5

e VA Lo 5l simy Al YY 0,90 G j0 00y oy 0

Ol (i ((ommoB YYAV) YV YA JL B (el VWAY)

WWAA lwe; Foylod VYo 90 ¢ awoxe pole dslilad

\#



Ol b 4t (2 wgy 9 (6 e BUS o Slui A Jgo
Table 8. The number of towns and villages in the city of Tehran

&o= st bwgy b & e bl
Total Rural Urban
Eyoime OJ Sy Eyoime O Sy Eyoime OJ Sy
Total Women Men Total Women  Men Total Women Men
8737510 4389976 4347534 48989 22441 26548 8693706 4369551 4324155
Aiglod oyl w01 Liwg ) 49 (5 s B Coror S =4 Jgax
Table 9. The ratio of urban to rural to Damavand city
&o lwg, bli S e bl
Total Rural Urban
Egoie O) Sy Egoime O) Sy Egore O S0
Total Women Men Total Women Men Total Women Men
87417 35005 52412 9813 4643 5170 77507 30362 47242
o 3 Ol poels (2w ) 4 (6 3 DL Conror G = V0 Jgur
Table. 10 the proportion of urban-to-rural population in the city of Pardis
& tliwgy bl St b
Total Rural Urban
Eyoie O S Egore 53] Sy Eyoie O S0
Total Women Men Total Women Men Total Women Men
168648 82180 86468 16251 7504 8747 152397 74676 77721

D g0 Pgme [y sy § B e 6 )5 i
> sl

Sle e S 98 Sozge sl
a8l o8 g glaie yewlas glyil alax il Sla olai o
Lol arug 0 ol5ye ol gl G255 Mol

3

G i wily 00,5 39a ()T 40 55000 glalezs bl
@ (Ko GRS G0 42530950 (o0 Jeend Il i
A8l S (5 b o AabiB 5 oS5 B SisSr
Alwd A Gubizs ol o cils walgs o] sle el g
g Al 0 ynS waisS s § olulid ol o)
i laz oy 4 aS oldl g0 (5 e a, b woolidl g0
(D JS8) ol onls S8 gladgs asls 5 s asll
L .ol ools Ty S &b, )'l SEP A gl s aS
a0 il KT 5 an il mls Jdos 5 b))
pld ady g (SasSly al &5 <8l (g oo anlllas 094

2 o i) 9 g yo (rb wlie slaaigy 925
ST 3y sl ey DS 1sm sl srulio Bap 4>l
L (oS (sladali 5 lacanlws ()1 (9380 0l oo 10
S Sy Slag b ola il SlgFen (e ol
& O e 3l S gl 23U AT (e sl Sgls g e
aalllan 3,50 4l )3 (ars slageis aslllas (90 5 45,
S et oo Woly SIS 0 ks 000 ol ails )
6oL s 13U B o Jlo o bools drwg g Slas
Seod g )l glad mlBl g b (SO LSl
Sl et a e ol o 85wl ol glags;
Laoly annsgi ol 00l ()] g e 5 e sy « Lo s
A S9yd glad | Cumaz b ooyl ool 1, S oy
» el g cSle (35 dgaze Jo 4y g Wigd )l
A bl glse 5 Ol Gasg wsles (S5 g boa il
GRMT e (SO ol &5 ek S oS
ly shole g o0y Calo g ol slodanome sl g0

WWAA laee; Foylod VYo 90 ¢ awore pole dslilad
VY



s )8 35 10 (6 e o33 sl ]

IS 5 2l (5ol i8S 1,5 A0 o 10 53 0 pusl 0
et 0351 03058110 41 e 1o S g Lo ] S
degane &g dallla 5 )50 4>l )3 39250 (slaliws) yiivn
97 S Jsb ) (s, g &S atis gleelSigS
b i BelSisS ) s ol (g5 il azily
Laol yane by Loil5g, s ooy diile ass (slolas
S pgal oy alizee sloo,g0 oy b Casloosl> 4
o8l 50 Aigled — )15 jemme 4o odl Caws 4 (sl lgale
g S plrd ) g ( FosSTp @ azgi baslicnl o8

o3 slaplaizbo 4y el slaylesslo o 392> g0 alsld

aslllas 5 g0 4l 1o (535 (oo alonl onis lid a8

(£ JSs) el
Sl 3 ppaze dglos sels cdalllas 3,90 j5ora (SL ) 5
S 5598 550 e S s e 5,155
9 R Canl oSTike f g (GlAdigS g0 At ]
S aadly o IS g, 55 5 558 Jeba oy
JEYCW UL VRV X JOVS RN B L g SO kol ool ;38
S Syt g o (glasLs &g ol G55 (595 @l
Gl 0393 S I & ygums )] 8l 0y il o 05T %0

e Sgteine (Ll el (g9 JB slalad 4 az g b

Expansion

Linear Branch

Clustered Branch

G2 9y (6951 51 STl o S5 -0 S
Fig. 5- Schematic diagram of the urban growth pattern

Legend

(7 Case Study Area

= @ Pattern Of Urban Sprawl g

axdllao 0590 a>l )5 (5w g 35 —F

3 £l

Fig. 6- Urban Sprawl in the studied area

VWAA (e Folod (VYo 00 o dasme psls aoliluad

A



ooy scadly 4 ouds addllas 4l (gly onls o)las
Sl 093 33 Sanl )93 JouB BB Cmo g iS00
g sl g L b ek iy Yo - ¥ B VAAP
lagrey (e I ke (nl @Bly yo el (SoSane 12 g
Oy S5 Cobne a5 glisS sl a8 (e 3l (45 50
PN 4 1N o jo dos Y1l il ol 5 s 0
2o, VAP aiye Jb ne j0 00w, YooV Jlu o 0o 0
.cwlaily ralS as s /VE IS sla e g SralS
O3l aals s Ve AL Y oY Sleojoyes 0 o )i (pmen
oRelS g cabe Gladl s (68 (o) 6 2)5 ey0 7O
P LKm sy ey VY g aise sae,e £V
Sy 0y 33 ol Gl i (lie ot aslllas 3,90 42U
il ulidl asye /YA g0 0,98 40 5 do s /AN o
Gl YA VNS lej 090 sl o S okas
Sy 9 &0 5 GRIB ol g b ladl g 6 50 e
2 Cexez iy Gan Sl Wea S by RalS (IS
G idg asliy e slajle 5 cSlo 5 53T slaans
S ooy S )8 asdllan 090 4 3 oS po 5 (S
P e g S il g CSlu oy Sl Ll
5 b e bl e o 5 3,05 39,2l (sladibaie
ol j3me s 5,k 5l a4y s K ol
L VVFIAY 51808 Lo 4 anlllas 550 4l o Lo
5 g Jale Ll ool o o axil il VPYEIEA
Gk 3l ey ;3 S Ggelm slabins; slaJsos
G g Coxaz JUl 5 boely S5 o bool) aSl axags
by Sl olS SogSw )3 (SeSns il g (SSume (sLAE
Db Gls D Ggalym 50 (Jy Sensl 0092 (Sl
S glolivg) > S slacs) 5 (e ibisy S
S5 el Gload 5 S35 Sl g udlys
123,55 5y g Comoz g oo (bl caiog: )l 595
J975 4y g 03y it o] 0 (5,425 ol
00 s 5 ol (63,5laS 5,k g goladl 5,5 IS
5705 S b ol o5 5 IS ey 5

9> o LS oalid g, b cal alBiseS a5

SUlSel 392 Jdas amli 5,5 0 Sxio g FeSus Lyl
adls e J.d )‘ as L&soél.? 9 sg:j ‘u){»plﬁ Jole (SRGeE
Sl anlllas j57e Jobo 10 5 00isS 5 O jga (035 (555
@ azg badl oo sladsS 5 s 0ol j90 & jga (B3>
sy Taeze Ll L b ogz g jladl i LSl Gillas 05
Lgl.asojjﬁ ‘ L(aolf)lfj (o L;LQJJQ,Z olzq‘ o )‘| 4¢.>L3
U"j) L}*’ )‘ L)T (':u 44 9 ‘57u).0.s 6[&){)9 5[&0&.@‘0 ..\.A.:Lo
S5aS o) 5 (b rae (A Glos;
)5)) [EPvew) 6‘4.».:9} 9 ﬁSE'> OOL.S‘ )5.) 9 OJ..J).: ngi” L:
bl p5 6lsS el (pl aS o0l (s arme e slaaaly
5 o i 3l 6 ) ls oS ladas (o a5 Conl (guclunls

A azlye T (Sl 5 Lagte gl gl

=

S 325 Axpdid
slageie 49, (2 w0 B g D (S GBS 09l
P o St oS sladSie 5 hlee 5l (o (ol
S5 dngi 4z S1.39, o0 oy dnngs Jl 55 6l 508
195 el i 3,5 5Ly s T b nle g 4
G ilizes (slacz 3 e (Saied slaosgasma o]
S 3 Sl (g ) e g Sute ol g adly
28 b5l Gl aiges wisles B 5 2 DS 5,5 5
% 05 o0 plar |y S e sy lio 59
> e Ay 0 RIS S g sl e
dgaz 4 \WFO Jlo 10 185 jaudin £I0 dgux 5l aS Sl aao
Jlo 50 585 aadin Vo 0505 ATV Lo jo 485 audo MY
VYIY 5305 5 172+ Jlo yo 535 pgaben 1T/ o355 A YAD
I3l Y0 s )0 el o0eas) VY0 Lo 3 i cypabie
b o, 45 5,5 o)Ll lge (nl 4 (g o0 Coren @
Jomer Ol — a2l (ud (Saio — b Sonex
aib g Milop jl Jol> @l Cone (o) b - Lol
slaasis b o] Sledbl alio 5 glolsale pslas s
9 S xS Ay ool by ey Gy 9 Wy (652018

WWAA laee; Foylod VYo 90 ¢ awore pole dslilad

'4



o6 )8 ek 10 (6 e B35 sl

5 Se slajle 5 Clo Jl 6pS sl sl VoS o
5 alS Eo g Sl oY g (2 g 4 (Fako
O izt g (e b 9 Wiae) 6 )5 kS 3590
65 5l 00litl g8 12 51 o jlang los wigSisl s paane
o9 & 5l 6 S el g bl g el pailele LY 00l
OBl (gt anle (08 Sl e a8 oS g asli
Jom $xTolr GPB f laSas Sl 5 (oo 2
&5 (tlolid | g 0 Sl 65 e e Y|
OO aFeie o5 e Slae) il guove osliinl ¥ (e
Oy S S e (b (B sy Collas glacuy
A s Lonne ilir (slaenl Jlec 5 (503
S L (olad calie ) aalip wiejls 955 45

03l 31 o)) (sl 5 OIS RS 3550 )y dmo

] 00 U] wl.....nla LS"\"'"S

| ey o
Urban or Built Up Land

2Forest Land

’ Range lands

) Road

) Support Vector Machine Overall Accuracy
’ Overall Accuracy

' Land take

" Gabbled-Up

’ Urban Sprawl

! Assimilation / Integration
! Annexation

2William Whyte

BNDVI

4 NWBI

15 Alicante

“Random Sampling Method
17 Training Site

8 PCA

¥ Confusion Matrix

2 Error Matrix

2l Ground Reference

22 Accurate

Gk | i Gl el 005 g whaw )3 (5ra> 4
lalivg) 4 Conez 5 (BB 5 solatdl glaaxly zg)>
) alols K05 Lk 5 calls s o aially gdlye
9 Bz o) 9 g e (e 513,05 2 5 S
5ot g Dol 0575 5 2l 1 0 008 Lo, (laes
b drnngs 5 (NS 535 ¢ Lol 35 (nlys yiden
4 @l ol jiiny lagl 5 (5%eali 5 (3900 ol s
bl asy a8 sl o GbsS Gudzs ol o ool s
i 3l aes i 0 ilgh 0 )90 970 0 sl g Sl
L Slaan S 5 sl 970 ol 13 451, )T sagas Sl
ol 5 il gl 4l 158,50 YalS 039y baame
5SS slansly LS )0 (Mg 55 slaals yola ) 0
oo Soe S i Slag b (izmen g (Sxio g (i Sy
oz (515 09380 595 WS (pend ¢ (S sla Sl
9 Sl osniizn oo (ol (cogee SOl 4 ()l (Slox
O Lo G (S8 (olad il pleol (o9 4 Joe )
slotz] e oy S g Ladl o wor g ety
b @l cpl ol alS cpl 58l el 00 yels
9 099l SRl riores w0l by laey Gl
(Slas s)lw FSeSuw slaasly slawi eaiSTyy (oS
5323 o LS |y olS IS ¢ baasls 157 slaws mol58l 5.0 4
oM, SRS il 9 2La3 la 975 & gy o sla o) 2
Lo paic plaS g (ol 43 o paie oS oS S5l @y az g
el 055 2 (S ool Sl WIS oo S (6 i Sy
Lot 9 8y g e 45 0 (hled B ol o
il 2alS (e it s ey 500 4 S M0
S sl el oY glneladl g (g S Easlins 51 oyl iy
Lo Bl g5l 610,80 )90 i) cnl bl ]
oy ) met 9 b e @l 2 JLad s 4y
il aalyr o 0wy sloae ol Ao
Sl g labing) (obadl o Slose ;1osd o (uicron
swlss oo 4y el goladl— _elozal 5 lad Late
Sl 5 by Sy Laze Lad> (gl g0l )l
3 oliwgy rolSeigSun solaidl cloam ol olaf
Sty 5 slo Sl i L (6l g (o) 22 950 4L

WWAA lwe; Foylod VYo 90 ¢ awoxe pole dslilad

Y.



2 Discrete multivariate techniques applied to error
Matrix

Afrakhteh, H. and Hoji Poor, M., 2013. Urban sprawl and
the consequence on sustainable rural development (Case
study: periphery villages in Brigand city). International
Quarterly Geography Institution. 39(11), 158-185.

Ambatwati, L., Verhaeghe, R.J., Pal, A. and Van Arem, B.,
2014. Controlling urban sprawl with integrated approach
of space-transport development strategies. Procedia - So-
cial and Behavioral Sciences. 138, 679-694.

Anas, A., (1999), The cost and Benefits of Fragmented
Metropolitan Govermance The New Regionalist policies,
state university of New York at Boffalo, symposim of

Regionalism :promise and problems.142,2-3

Audrey, C., 1985. Longman Dictionary of Geography;
human and physical, Longman, United Kingdom.

Azizi, MMM. and Arasteh, M., 2011. Explaining urban
sprawl based on construction density index, the case of
Yazd city. Hoviatshahr Journal. 8, 5-16.

Bhatta, B., 2010. Analysis of Urban Growth and Sprawl
from Remote Sensing Data. Springer, Heidelberg.

Burchell, R-W. and Galley, C.C., 2003. Projecting inci-
dence and costs of sprawl in the United States. Transpor-
tation Research Record. 1831(1), 150-157.

Clark, D., 1996. Interdependent urbanization in an urban

world: an historical

overview. The Geographical Journal. 164, 85-95.

Cortes, C. and Vapnik, V., 1995. Support-vector networks.
Machine learning, 20(3), 273-297.

Club, S., 1998. Sprawl: The dark side of the American
dream. Sierra Club Sprawl Report.

%4 Binomial
% Land Use — Land Cover

&L

Davis, C. and Schaub, T., 2005. A Tran’s boundary study
of urban sprawl in the Pacific Coast region of North
America: The benefits of multiple measurement methods.
International Journal of Applied Earth Observation and
Geo information. 7(4), 268-283.

Deep, S. and Saklani, 2014. Urban sprawl modeling using
cellular automata. The Egyptian Journal of Remote Sens-
ing and Space Science. 17(2), 179-187.

Ebrahimi, A. and Taleb, J., 2013. Software Training in Arc
GIS 10.1, Diagram Bookmaker.

European environment’s Agency, 2014. Trends and pros-
pects, in a global contextt. Available online at: http://www.

eea.curopa.cu/soer#tab-global-megatrends.

European Environment Agency, 2006a. Land Accounts
for Europe 1990-2000: Towards Integrated Land and
Ecosystem Accounting (No. 11). Office for Official Pub-

lications of the European Communities.

Ewing, R.H., 1997. Is los angeles style sprawl desirable?
Journal of the American Planning Association. 63(1), 107-
26.

Ewing, R.H., 1994. Characteristics, causes, and effects of
sprawl: A literature review. Environmental and Urban Is-
sues. 21(2), 1-15.

Farzaneh, S. and Rahmani, A., 2012. A Survey on rela-
tionship between social capital and urban development,
case study of Ghaemshahr. Sociological Studies of Youth,
3(6), 109-132.

Fulton, W., Pendall R., Nguyen, M. and Harrison, A.,
2001. Who Sprawls Most? How Growth Patterns Differ
Across the U.S. The Brookings Institution Survey Series
on Urban and Metropolitan Policy.

WWAA laee; Foylod VYo 90 ¢ awore pole dslilad

AR



o6 )8 ek 10 (6 e B35 sl

Garcia-Lopez, M., Solé-Oll¢, A. and Viladecans-Marsal,
E., 2015. Does zoning follow highways? Regional Sci-

ence and Urban Economics. 53, 148-155.

General Population and Housing Census, 1986 a, 1996b,
2006¢, 2016d. Iranian Statistics Agency. Www. Amar.

org.

Gross, J.E., Goetz, S.J. and Cihlar, J., 2009, Application
of remote sensing to parks and protected area monitoring:
Introduction to the special issue. Remote Sensing of Envi-
ronment. 113(7), 1343-1345.

Haapio, A., 2012. Towards sustainable urban communi-
ties. Environmental Impact Assessment Review. 32(1),
165-169.

Hamidi, S., Ewing, R., Preuss, 1., & Dodds, A. (2015).
Measuring sprawl and its impacts: An update. Journal of
Planning Education and Research, 35(1), 35-50.

Haapio, A., 2012. Towards sustainable urban communi-
ties. Environmental Impact Assessment Review, 32(1),
165-169.

Hartter, J. and Southworth, J., 2009. Dwindling resources
and fragmentation of landscapes around parks: Wetlands
and forest patches around Kibale National Park, Uganda.
Landscape Ecology. 24, 643-656.

Hennig, E. L., Schwick, C., Soukup, T., Orlitova, E., Kie-
nast, F., & Jaeger, J. A. (2015). Multi-scale analysis of ur-
ban sprawl in Europe: Towards a European de-sprawling
strategy. Land Use Policy, 49, 483-498.

Hu, Z. and Lo, C.P,, 2007. Modeling urban growth in At-
lanta using logistic regression. Computers, Environment
and Urban Systems. 31(6), 667- 688.

Jaeger, J., Rene, B., Christian, S. and Felix, K., 2010. Suit-

ability criteria for measures of urban sprawl. Ecological

Indicators. 10, 397-40.

Jensen, J.R., 2015. Introductory Digital Image Processing
(4th edition), In Upper Saddle River. Prentice hall. U.S.A.

Kamila, A. and Pal, S.C., 2015. Urban growth monitor-
ing and analysis of environmental impacts on Bandura-I
and II block using landsat data. International Journal of
Advanced Remote Sensing and GIS. 4, 965-975.

Karam, A., Safarian, A. and Hajehforoosh, N.S., 2010.
Estimation and Zonation of soil Eroaion in Mamlou wa-
tershed (eastern Tehran) with Rusle and AHP methods.
SID. 71(3), 73-86.

Karol, D., Bawn, K., Cohen, M., Masket, S., Noel, H.
and Zaller, J., 2012. A theory of political parties: Groups,
policy demands and nominations in American politics.
Perspectives on Politics. 10(3), 571-597.

Kirieger, D., 1999. Saving open spaces: Public support
for farmland protection (Working Paper Series wp99-1).
American farmland trust, center for agriculture in the en-

vironment, Chicago.

Lawrence, K., 2012. Urban sprawl to triple by 2030. Sci-
ence Daily. 2(4), 384-423.

Li, S. and Nadolnyak, D.A., 2013. Agricultural Land De-
velopment in Lee County, Florida. Impacts of Economic
and Natural Risk Factors in a Coastal Area. 1373, 109-
152.

Ludlow, D., 2014. Urban sprawl in Europe: The ignored
challenge, http://eprints.uwe.ac.uk/10295, Technical Re-
port. EEA/OPOCE.

Mas, J.F, Kolb, M., Paegelow, M., Olmedo, M.T.C. and
Houet, T., 2014. Inductive pattern-based land use/cover
change models, A comparison of four software packages.
Environmental Modelling and Software. 51, 94-111.

WWAA lwe; Foylod VYo 90 ¢ awoxe pole dslilad

Yy



Messina, J.P. and Walsh, S.J., 2001. 2.5 D Morphogen-
esis: modeling landuse and landcover dynamics in the Ec-
uadorian Amazon. Plant Ecology. 156(1), 75-88.

Meyer, W.B. and Turner, B.L., 1994. Change in land use
and land cover: a global perspective, Cambridge Univer-

sity Press, Cambridge.

Morote, A.F. and Hernandez, M., 2016. Urban sprawl
and its effects on water demand: A case study of Alicante,
Spain. Land Use Policy. 50, 352-362.

Ostrom, E., 1990. Governing the Commons. The Evolu-
tion of Institutions for Collective Action, Cambridge Uni-

versity Press, Cambridge.

Parry, M.L., 1990. Climate change and world agriculture.
Earth Sacan, Routledge, London.

Pijanowski, B.C., Brown, D.G. and Manik, G., 2002. Us-
ing neural nets and GIS to forecast land use changes: a
land transformation model. Computers, Environment and
Urban Systems. 26(6), 553-575.

Potter, Robert B. and Sally Lloyd-Evans, 1998, The City
in the Developing World,

Harlow: Longman.

Paquette, S. and Domon, G., 2003. Changing Rural ties,
Changing Landscapes: exploring social decomposition
using a multi- scale approach, Journal of rural studies,
Vol. 19, No. 4, PP. 424-444, Canada.

Sarwar, M1, Billa, M. and Paul, A., 2016. Urban land use
change analysis using RS and GIS in Sulakbahar ward in
Chittagong city, Bangladesh. Internatinal Journal of Geo-

matics and Geosciences. 7(1), 1-10.

Rojas C, Moniz, 1., and Pino J., 2013. Understanding

the urban sprawl in the mid-size Latin American cities

through the urban form: Analysis of the Concepcion met-
ropolitan area (Chile). Journal of Geographic Information
System. 5(3), 222.

Scott, A., 2002. Urban Planning and Intergroup Conflict:
Confronting a Fractured Public Interest. Journal of the
American Planning Association. 68(1), 22-42.

Shafieisabet, N. and Khaksar, S., 2017. Ecological-envi-
ronmental consequences of urban sprawl in rural settle-
ments around the Hamedan city. Environmental Sciences.
15(3), 55-73.

Shafieisabet, N., 2014. Sprawl metropolis Tehran and
uncertainty periphery villages. Environment preparation
magazine. 24, 145-162. (In Persian with English abstract).

Shafieisabet, N., 2008. Tehran metropolitan sprawl and
unsustainable agriculture in the peripheral villages (1976-
2003): case villages’ area in Robat Karim. MS.c. Thesis.
Shahid Beheshti University, Tehran.

Sudhira, H.S., 2008. Studies on urban sprawl and spatial
planning support system for Bangalore, India. Centre for
Sustainable Technologies and Department of Manage-
ment Studies Indian Institute of Science, Sudhira.

Sudhira, H.S., Ramachandraa, T.V. and Jagadishb, K.S.,
2004.Urban sprawl: metrics, dynamics and modelling us-
ing GIS. International Journal of Applied Earth Observa-
tion and Geoinformation. 5(1), 29-39.

Taubenbock, H., Esch, T., Felbier, A., Wiesner, M., Roth,
A. and Dech, S., 2012. Monitoring urbanization in mega
cities from space. Remote sensing of Environment. 117,
162-176.

Tiwari, K. and Khanduri, K., 2011. Land Use / Land
cover change detectionin Doon valley (Dehradun
Tehsil), Uttarakhand: using GIS and remote sensing
technique. International Journal of Geomatics and Ge-
osciences. 2(1), 34-41.

WWAA laee; Foylod VYo 90 ¢ awore pole dslilad

Yy



o6 )8 ek 10 (6 e B35 sl

Verburg, PH., De Nijs, T.C., Eck, J.R., Visser, H. and de
Jong, K., 2004. A method to analyse neighbourhood char-
acteristics of land use patterns. Computers, Environment
and Urban Systems. 28(6), 667-690.

Wright, R.T., 2007. Environmental science: toward a sus-
tainable future. Jones and Bartlett, USA.

Zeng, C.H, Liu, Y., Stein, A. and Jiao, L., 2015. Char-
acterization and spatial modeling of urban sprawl in the
‘Wuhan Metropolitan Area, China. International Journal of
Applied Earth Observation and Geoformation. 35, 10-24.

Sl

D
o)

WWAA lwe; Foylod VYo 90 ¢ awoxe pole dslilad

v¥



o

>
W o)
o

o

Environmental Sciences Vol.17/ No.4/winter 2020

Effects of urban Sprawl on land use change in the peripheral villages of Tehran metropolis
(Case Study: Tehran-Damavand Axis)

Ashkan Mohammadi !, Naser Shafieisabet*! and Alireza Shakiba?
Department of Geography, Faculty of Earth Sciences, Shahid Beheshti University, Tehran, Iran
*Center for Remote Sensing and GIS Studies, Shahid Beheshti University, Tehran, Iran

Received: 2019.02.02 Accepted: 2019.10.09

Mohammadi, A., Shafie Sabet, N. and Shakiba, A., 2020. Effects of urban Sprawl on land use change in the peripheral

villages of Tehran metropolis (Case Study: Tehran-Damavand Axis). Environmental Sciences.17(4): 1-26.

Introduction: One of the major implications of accelerated urbanization is the spatial expansion of urban sprawl and the
corrosive of villages and peripheral lands that have been numerous in metropolitan areas. The irregular sprawl and exten-
sion of the Tehran metropolis into surrounding areas have led to disturbances and imbalances in the social, economic, and
spatial organization of peripheral villages. In recent decades, urban growth analysis has started from a variety of perspec-
tives. Over the past half century this phenomenon has been prominent in Iran. It originally took place in metropolises
and large cities, but gradually moved to middle cities due to the centralized policies of the settlement .The study area has
been expanding rapidly in the last three decades and has caused many environmental problems and rapid changes in the
economic performance of villages and the transformation of valuable natural resources. Therefore, this research intends to
investigate the manner and extent of land use changes in the study area by analyzing and accurately analyzing the phenom-
enon of creep and reducing the adverse effects by providing scientific solutions. Therefore, this research is intended by look
up and accurate analysis of the sprawl phenomenon, study the method and extent of land use change in the study area and

reduces its adverse effects by providing scientific solutions.

Material and methods: For accurate analysis of the effects of sprawl phenomena, descriptive and analytical methods have
been used. In this method, after collecting data contains Land sat satellite images with TM, ETM and OLI sensors and after
visual interpretation of satellite images due to the absence of stroke errors, cloud spots by using remote sensing techniques and
spatial information systems, the land use change process began in 1986, 2002, 2018, and divided into four residential and non-
residential construction, vegetation, rangelands and roads. After that, the supervised classification operation was monitored by
the SVM algorithm and the detection and determination of the sprawl pattern in the study area.
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Results and discussion: The calculations indicate that in the region of Tehran -Damavand, due to the crawling growth in dis-
crete form and in some points continuous, the most changes in terms of increase is related to the use of residential construction
9.69% and the use of the road 1%, that this growing trend has reduced the use of pasture and vegetation by about 9.07% and
0.1%, respectively. After field operation and harvesting of samples with two-frequency GPS receivers and introducing it to the
software, the classification of complications was performed by support vector machines with a mean total accuracy of 62.69%
and a mean Kappa coefficient of 85.33%. Most changes were related to residential and non-residential classes and roads and
in the study area, most vegetation coverings and agricultural land became industrial estates and recreational villas. This led to
an increase the migration from villages to Tehran’s metropolis, followed by the need for urban landscapes and finally fragility
and instability of environmental resources. In Tehran- Damavand axis, these changes have been made by various factors and

forces during its uneven spatial expansion.

Conclusion: In the study of spatial and land use changes, it is important to pay attention to which side effects are slowly
changing and which side effects change more quickly. In this research, it was revealed that the study of vegetation com-
pared to other lands had the greatest change. Therefore, if there is no precise planning and policies and continuous monitor-

ing to prevent this trend, there will be harmful and irreparable environmental impacts.
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