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Abstract

Urbanization, as a dynamic process of changing the relationship between man
and the earth, is an important social and economic phenomenon around the
world. Although urban expansion is largely due to economic and demographic
reasons, it has socio-spatial and economic-political consequences and affects the
natural and biological factors as well. Mazandaran Province has also been
considered by immigrants and tourists due to its relative location and prevailing
environmental conditions. Such advantages have intensified the population
increase and the built space there. Accordingly, in this study, the trend of
population growth and space built in urban and suburban environments (suburbs
and villages) were measured from 1975 to 2020. In this analysis, population and
housing general census data were obtained from Sentinel 1 and 2, and Landsat
satellite images. The results show that, during the period under review, from 1975
to 2020, the area of the land built in the province has increased almost 3.5 times
from 20 thousand hectares to 71 thousand hectares. The annual growth rate
during this period is approximately 2%, which is 2.04% for the urban lands and
3.45% for the suburban lands. For the population, this ratio gets inverse, i.e., the
annual growth is 2.85 for the urban population and 0.75 for the suburban
population. The percentage of urban land changes was higher in Savadkuh with
44% and Behshahr with 39%, showing that the suburban lands had a significant
growth in these counties.
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Extended Abstract

1. Introduction

Urbanization is an important global, social
and economic phenomenon that is
happening all over the world. Urbanization is
essentially a dynamic process of change in
the relationship between human and the
earth. Eventhough urban sprawl is largely
due to economic and demographic reasons,
it has socio-spatial and economic-political
consequences and affects overcrowding,
rising rents and land prices, rising crime
rates, and the unequal distribution of
municipal services among city dwellers. It
also changes the structure of the ecological
systems and biodiversity, energy flow,
biochemical cycles and climatic conditions
on a local and regional scale. Today, coasts
are one of the most crowded and popular
environments. Coastal cities play an
important role in national and international
economic relations that have an important
social, economic, cultural and spatial
contribution to urban development. The
northern part of the country, due to its
favorable climate, is a suitable environment
for leisure and even living, leading to an
influx of immigrants into the sector and
mass construction. The identification of the
impact of urban expansion on land quality
reduction requires a comparative study in
suburban and rural areas. Population
decrease and expansion of built space are of
the common issues in rural residential areas.
This study investigates the land and
population development in wurban and
suburban areas from 1975 to 2021 in
Mazandaran Province

2. Research Methodology

In this research, according to the nature of
the work, descriptive and spatial data have
been wused. In the descriptive part,
population and housing census data in the
city and settlement during the periods 1975,
1990, 2000, 2016 and 2021 were used and in
the spatial part, satellite images and remote

sensing data were used to study and analyse
the constructed space during the studied
periods. A single level was required to
analyse the built-up lands and population at
the urban and suburban levels to calculate
these two criteria separately. For this
purpose, the country level was used as the
base level and the area of urban and non-
urban lands, the urban population density,
the ratio of urban population to total
population, the ratio of urban lands to total
lands, as well as their changes during time
were analysed on the country level.

3. Research Findings

The analysis of the lands built during the
period 1975 to 2021 shows that the built lands
in 1975 had an area of 10622 hectares that
covered 57% of the urban land and the rest
belonged to non-urban land. This amount
reached 26651 hectares in 2021, 40% of
which belonged to the urban land and 60%
to the non-urban land. The percentage of
land changes made in the urban sector was
2.52 and its annual growth rate was 2.04. For
suburban lands, these amounts were 4.68
and 3.45, respectively, which is more than
the urban space. In contrast, the urban
population has grown more than the urban
area during this period. The percentage
change in the urban population was 3.59 and
its annual growth was 2.85 while for the
suburban environment, the percentage
change was 1.4 and the growth rate was 0.75.
The ratio of the urban area growth to the
total land construction from 1975 to 2021 has
gone through a downward trend from 57% to
40%. However, in the same period, the ratio
of the urban population to the total
population has increased from 36% to 56%.
It should be noted that during this period,
the growth of the land area was 2.81% and
the population growth was 1.78 which is one
of the signs of the scattered growth in the
province level.
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4. Conclusion

In Mazandaran Province, the cities are
distributed in an east-west direction on the
Caspian coast. In the central and eastern
part, due to the vastness of the plain, cities
are more numerous and scattered than the
western part. During the studied periods,
the area of the built lands in the province has
increased almost 3.5 times from 20 thousand
hectares to 71 thousand hectares. This
growth was more in the suburban areas than
the urban areas. Also, the population of the
province has increased 2.2 times from 1.5
million in 1975 to 3.5 million in 2021. The
share of is the urban areas was more than
the suburban areas. The analysis shows that,
during the studied periods, the ratio of the
urban population to the total population has
increased. Also, the population and area
analysis in the urban and suburban areas
indicates an increase in the built spaces in
the suburban areas. However, in the urban
environments, due to the natural population
growth and migration from the suburban
environments, the ratio of population
growth was higher than the built lands.

Funding

There is no funding support.

Authors’ Contribution

Authors contributed equally to the
conceptualization and writing of the article.
All of the authors approved the content of
the manuscript and agreed on all aspects of
the work

Conflict of Interest
Authors declared no conflict of interest.

Acknowledgments
We are grateful to all the scientific
consultants of this paper.

Mostafa Safaie Reyneh, Saeed Zangane Shahraki, Keramatollah Ziyari, Ahmad Pourahmad. Spatial-temporal analysis
of urban and suburban lands due to population dispersion in Mazandaran province




19V B VY Sloiio ) Fe) gliamaj Y o)loids .9 0,95

D 4295 b (bl 9 s 1d (2Dl (Sloj - (2Lad Jul=d
ol liwl & iS5 Cuses (SaiSly

LRVeS BN o YIGJLU 2l u.obS ‘ *VL;).@.JJ 4.;&.:) RV IVU ‘4.1.3) L;JLQ.»o L;QJa.;a.o

-0bal 0l 0lrgd 081 ¢Sl Ll ye> 09,3 (5,353 (9ol !
olrl e ol o8l (il sl 09,8 Lusils

bl @hed ol 0Bty (Sl sLélye> 09,3 sbiwl

ol ol olygs 0Bl sl sldls 09,8 sbiuwl ¥

d 10.22080/USFS.2022.3898

(bl &yl
034&9 VFo Ciagusl VE
9 el £989 Jlo 5o plgz sl 4o 45 039 oLl g (seloizl pgo 8u3g Sy (adigd U g0
9 3bamdl oV @ it (54 GyianS 425 .l (o) 9 sl dlaly s Sl Ly sy 1Pt oboyanl
69 # 9 NS0 Sl (pwliw laill g (bad -(elaiz] glasely Lpid bl wwl (Symez Dbkl g
loglpd g (s CmBgo dlawlgdy o o3l Gluwl .l JIS)I i) 9 eado Jolge Pl e T
oxbaizlw sbad g Cusez Ginlél g 483 LB oSS 9 wh2lge a2gizjge Sl laso
5 xbaislw sbasd g Cuses sy 3 Ghegis ol 5o pulwl gl ol a8, i of 5o
L8 Glhadawsjge VFeo GAYOO Jw Sl (lobing) 9 Loyl anbl>) rgdlng 9 Gred lou=o
Jistion 8)lgalo yglas olpes 4 Suus 9 (w9ds (50908 (5 )losb s sloosls Lol )3 5.5 o
Jw 51 ) 390 5la0)93 (o 53 3850 Kl als . ad)S 1,8 eslaiuwlsyge Cawsid g ¥ g )
V) )l e Yo 5l ond ul V0 Ly i oliwl exbaisle ol caolue VFeo B 1FO0
s o8l sl 4l 30,3 ¥ L5 0)93 el ol Vb 3 5 - Cnnl 03any S 300
Cond ol ez gl a5 hgo ) .Cawl suoys Y FO (g bl (ol gl 9 3uo)s Y, oF ‘ojlgaals
ol o VO (gl Cagmaz gl 9 VA (6ye Camez gl WVl Ay g Cal puSey | GiS esbaisl o)
S 30053 YA U g g 300)5 FE b 0gSslgm sloglionsgd 53 (g ppud (bl Oluusi s> | by (00b] o (2lad
oot 0l 55 (2838 by (6,0l wdbl 3030 Lo 4 391 gy bi,gd ulw ;| 1 JS6S (st Capmox
LaaLls RUENRRIVES]

ol d9| 0 gl (5)35.3 CULwJ J'| fP v ).,\ab alsos*®

Sr S35 Susan tgdamo 63kung *
saeed.zanganeh@ut.ac.ir :Jael WOl 0lygs 6BS1s (Sl slblyem 09,3 Luiisls i uysT
SNYVFAMNAYY @ (el .ol

@ 4293 b (bl 9 s bl (Sloj - (2Uad Jalod 30l 453 3eml syl Ul CualsS (Sypad 4K) Spmane diy (o (silasas
obasilo Glinl oyiuws ;5 Cuses (SaiSly



file:///C:/Users/Farhad/Desktop/shahr/مقالات%20اصلی%20شماره%2033/saeed.zanganeh@ut.ac.ir
https://orcid.org/0000-0001-6947-7438
https://orcid.org/0000-0003-1307-436X
https://orcid.org/0000-0001-9135-4768
https://orcid.org/0000-0003-0224-5995

1Y B WY Oliio . ) Fe) gliamaj Y o)loids .9 0)95

az o J(Lei et al,, 2021) cuwl (55,9LiS §)l50
2> 033y ) (53550 Glolio 5> a3l (il g
0313 &) o (o dwdle g (50 dog> dblaio
Uipmd 66 (Roy & Kasemi, 2021) ol
cwp pliwe o) CudsS GhelS 5 s
Gl 2wy 9 bl Gble ) (Hulal
slosoly o sipge jl Su (Coluzzi et al., 2022)
slbad 4 jpd (gjlaslcmws (g gl
:CJL\Lwa.ba 9 L_G)'-\-.‘.‘é le.'zw) Cawl (_;).&wl)u
ngtfuuug) (§.|0L‘LO PR oAbz Luw LF"bIJl )35| .(\"0\&
Jizl glple wesise &) b S o
Gl Golo )0 (aliwg) jlulediz o)
olpety Sz g b (oLl L) o)l> 3929
U 1) iy, Haie a5 35S 50 Jos Jll o)
2bad Gyglxe Juday g 336S e Jaasd e
(8 Ablaswgi glopm W Cuws lagl
Ngiiso s GhgRiwd (5 liS  glage;
9 Cuxez uwolS yuxes (Doygun, 2009)
&l Olegioge 5l (So oasbaislw bad Gy
Lgl.asoli.’ijgs..u (k20> Ol s )M .al., 2021)
6lo)g:iS Ailiie Loy 85 Ol )5 6 reblay 9 5o
A3 dswgi Jlo ) gleyedsS g 039 le>
Ayl plds Cues s Lngf)f) Ll 059y
dolimg,  (Sxdngd  (wdigd  oblud
Carez (bad Rijgi Jolsiel 2dg) g (5525 by,
5l US.J 0jg 0l .(YeoQ ‘LS)."’))@ g9 Llgi slus) 30>
e Jlgw 0350 4293390 9 ES|ie lalaye
ko baidl lajly) ;o 0o G (Aol glo g
(stlodizl o 5 siSe l Mallpo g
SN &ugJJJUo.p,oUJUaSQUi@)Q (glaisl
5,553,8 Jlas 5l Uslow (g3basdl caplis a5l
ol U e Glas g Cmio (S
G3IB ldhez 5o b (Qlad A g Cusex
Oy lgo agyi el puizren Canliz ol 3950
Gblio  jidon (s @lp JLs slxl o
(Y1lmaz & g o0 (2o louxo 4 osbaislw
U az>gi L ,eiS (Jlb (iuso .Terzi, 2021)

doldo |

9 elizl pgo o Sloz b33y Su il
€699 > 1o lgz sl 53 aS odg) (glaidl
(s 35Sl Gloplin gus 093y iuld ol .l
o oposalinehB g iiced  lgise
Uiy (_;9§J| 2 wlbwl Olyusi a5 3bb (Sl
Sl 0355 slaal plgz sl 5o (ALl 68 9
Juol )5 (Suidiiyed ((Sudalayandi et al., 2021)
ol (205 9 Ol dlal) 53 s 1 gy 533018
Sl o (wlide (udippd Cumez dewgi b
9 S)i 4 Szl @ U b ol 6,08
(Song et al,, 13S0 i foiio U odlw i
2o 5l 3103 1 Lgi5 (5,040 (slobiad az,31.2021)

20y el s lesly gy 1) paoy o)
6P Gpas 305 FO (Cuses 300> B dLasdl
I8 loygi 5o sl sloj8 Ll sy Ve g
43S gloos b gyenlyl (Li et al., 2018) 1)l
(Johnson, cauwl a8 I, a>gisg0 Sy
shole iz g (I3 Mz 8339 S b 2, 20010)
UhyimS a8 (Cengiz et al., 2022a) cowl
il (samez g (oobaibl V> 4 ey e
6laidl g lad -Lelain! Glooly i Ll
o plodjl . auS 05 sloal diyjo siile (wlew
CogSaw e 9 lpolal aesd Glaldl s
2L Rajgi waliz g py> E55 piabl (iuds
osizen pd oSl gm0 e Oless
S 59555 U ) (S3oleS! slopiummm Lzl
wirl Oz (S 95 R g A@d0 S
2 (Rleogol lald g olesben loas,z
(Cengiz 3133 0 ,u5U (ldlaio g lxo Lulie
o Jolge cpl 5l 500 o et al., 2022a)
(Zhu et al., ol ypd oS )5 J85g o>
g SLaidl 3,198 595 b (Sitiippuds S1 (i .2020)
OOl bl aidls olyen 4y |y (Slglyd (g,9U0
damio b WLl ghly sadbaislu glocue)

9 b @bl 4 joli b (lauxo o)

@ 4293 b (bl 9 540 bl (Sloj - (2Uad Jaloxd 30l 45 30l gyl Ul CuolsS ( Sypad A5) Samune iy (liio (Shlasas
ok Glwl 6yl 53 Cuses ‘;.Msl).#




19V B VY Sloiio ) Fe) gliamaj Y o)loids .9 0,95

slocadled g Cusez (olad gajgi @8l 5 22>
S s GloSyme (gl 5l (S adilaio )5 o
P ez glbldled o jglhaie Sl e
» aS Cawl L_;.)L»a.'1§| L_;ng».JLvS ‘uj))'.) U.ul.&o
910l 31380 3G ey S s iyl
Olgicdy vlgicse |y (Sumez 9 (oLaill gloS,=o
b 53 Shi0 bt )3 @8 s ol Jolge
9 Cama> holS .(Zarei et al., 2016) «.§)S
5l S (PDLED) ssbaisbw bad (s
Zrae (g (F9Same @blio ;o il Dlegidge
s 5> Dgllasls £gibg0 Sy plgicay A4S
(Qu et al, wgdo BE oo 9 Ol Jols
oS g by Jolge Gayiee 5l Sy 2021)
DS Sl 50 oSl ol Dy2lge Loy
9 ogas sy )38l 9 @3dei giluo
(Cengiz et al.,, 18l 0 Glail oyl ;5 (g
lo,gd 9ol (2bad - 23S Joxi .2022b)
(528 sastio (gloaoly 45 ol 13055 (gl
ol 2l Glaaxe G g @dbaidl (claizl
(Dadashpoor & ol aisls olee 4 Gblo
OUS b oy 0 (5040 dog> i yiunS Ahani, 2021).
Of ) &5 950 (sttio (SISl Caaww 4 losgud
W S L Sz jsba (gliwg) lagu)lS
ol 4 & Ngbe b b slog)l
(Roy & Kasemi, siugSuo (soidlu 03930
) el labad (Yo¥e) aisldl .2021)
aS 2Ss0 dlxal8 oyl (Sgolay sbad plgicay
Ol 625 9 53 «(s3baiBl (iumox sloSiug
paw g elaizl (obaidl glopimm causp
wbad .l Gglaie loygd o L dewgs
2liwg) 9 e polic Llunjen b bl
A5 5l g 3l (pbgr Caele gl pasie
i 9 ume> sloShy (ol 6
)0 aS A pale Olusi Ghgsiws (clois
aid)S o )3 Vyusi @bl plgicdy udsds

2 Regions of change

ul99| OJI.‘)S (_gl)g L;x.u)Lm Jam tk,A.uJLIuo (5|9.Qgg.)'|'
).o| U.J| 45.)9)60 )l.o.wd.xwgs.wL;ogwl)S
Swgslw g pidw ol W phalge pgxo g0
(Dadashpoor & Salarian, <l oxud 6gul
PAE (G o pie gloass .2020)
W lojpd (So58 dowgi g sl bl o S
R O| U9_o|).u (SLQl.lAAJg) 9 u_QuJo LgLQLta_Q 69
Oliwl &igy )3 sl sloaas )5 aS lasgS @ .l
6ilwihg 9 (S9Sue sloSyed dawgi sl
C‘i.v.uug.: R (SJJ.A.U.U dgad L_g).e.uul).u GLmbas BB
buo 69, p dolse ol &8 S0 plwbis
lhe> )5 pgo Joloe I Su ol atdly =l
dowgl Guized 9 ) 9 b piuwgS]
Gl 9 e bl bp L g cawbo
O D90 e (lwgy 9 b adls)
9 s (bl GiinS Gy 4 < Lo eyl
(29 o.).iSb,g Gz U iy _)J.'S.">|.)),3 Cusos>
Eolo Jud ol jl g gy (2 LS ((Sopbé
LV) uchu.o 63)5*59) LJ L}».ﬁbg).J C)-.’.' W) 41'>|.>).3'
JoLQ_JuSqS.Q_JqJ Curez> g U‘é’|JI L)AJ).MAS )
rol> Guogly Ve 500 s bby 9 e
i riba 9 e Aol 5o yed 3y owyp
Oxzxos 9 ohadle pliwl ;> VFee GIVOL Jlw

Caowl UTPSI)JQMM)(MM

s (Pl ¥

SHba 9 (5o dmgi Y/
bl S Sl 9 S sloShy Jul
6l 69000 Joloe Sl (s e dowgi Jobo 53 (5 e
X.) 3900 Dgumxo (540 jlal dowgi (a3
sl Shg s olgi o (Huang et al., 2022
sy 385580 las elge jl (So sz
(Zondag & Borsboom, <awl ool 08
a2y Olgicds |y 395 lgise U ¢l .2009)
OLiS ga0) 0B S s plgiean b (pLad

! Population declines and land expansion

@ 4293 b (bl 9 s bl (Sloj - (2Uad Jalod 30l 453 3eml syl Ul CualsS (Sypad 4K) Spmane diy (o (silasas
ok Glwl 6pms 53 Cuses ‘;.Msl).#



1Y B WY Oliio . ) Fe) gliamaj Y o)loids .9 0)95

5ol slasi aS Cawl 6390 (53> U Lo 595,55
595 38 g ,lislw 45 (9555 Ll b babiwg,
G Ui 9 Sayes 033y Guib Sl L g s
bl g i) 3lod Goelo b gy ol &y
83030 lpl HgiS (A 83ytwS s (VA :Ye)
OB 833y b dunliie 53 4z )31 (oliwg, S
28 Jg -l 13)95 5 5508 Cusal I (s
b sbaidl glapsuilse Cagz 4 (>9S5l (B 0
sllopw bz sulai () Qlojpw 4l pllas)
bl I Came> obyz 9 (liwg) 9 b
2% e ) Lol ((Pgabuy lasgd 9 (liavg,
solS)lS g (gSums (slaslg skl Baa b ¢ya0)
sy a5 Cuwl ool Giulidl Jlas Jsio
oxd ) (liwgy GBS By (s SUSH
68 plas wxay ol Sl Jol> sely ol
3 GlpinS @ yzio 9 03,8 Jgai s |y ol
b 9 2L ol mausl g Lung, disuSplad

Vo :YVelY (o) Koo g wisg,81) Cwl 63

srd ol plwls Y, ¥
o Ol pgo glio jl (S aSial 4 azgi
ojlgale aub g )bl loosly o) 63,
P90 )3 sl sloy9o lojlgale pglad wuiwe
(H. Huang siwe (5950 (0obl Gindigy (2ligy
b ra ol zhicuwl disoj 5 et al., 2017)
robai Gl eslaiwl L eadbaisle  slodig
63830 )13 3929 ()l loghy, wlo)lgale
(Sun, 2011; Wu et al., 2019; Y. Zhang uile
(Wang et al., )3 s 5,509, <€t al., 2014)
(Sun et al., (30L) oubo (S, Jud=i 2015)
aS .(Shao et al., 2015) 90w, Jul=s 2017)
il 630 0)Ll byl I digad iz @ ) Jgsz o

03930 jl 2,1 4\ Janl globad ool g so
9 b Sz ol S b 33yls H18 (g laye
L azg L Jlb ol b sisSee by 2Ly
8510l g Cusmoz gow sy g wloSig
(JolS5 Jlo )3 Loils g plaioli (s59)98,90 9 (2liad
iblio iz pawyi by @lsliwl Ghy) zeo
(Mondal & Banerjee, 2021; .5)l3 3929
)0 o0 Ui Lad ¢pl .Mondal & Sen, 2020)
9 ULQ.MJ (_;Lan_,ua)s t(_g)')gl.&xs ngm.‘zo U.ml.i
(Follmann et 15> lo)pd (Siuse slosual,
Cu o le.asu.u.]b LS)-Q-“”')-‘-’ slolas .al., 2021)
sloge; GalS Joli aS aijglise Se29eu |y Jlaie
plaagS| o 55 g (i ) E915 RS (g 9LiS
sz, (Czekajlo et al, 2021) g s0
sladig) 4 yxie owhw g (e Klike
Ao o) bl Ssleiwl suid Jls )
2 b ol g alae 9 Gy Glogee) 2ib)
o) O3 Gl oS (L) ol gogs Guyiws
oy ol 3 0T (53901 g (i) E35 13 Cawd
GSaislos! 5l Al g Loy ol Jale 4w
(oal8l g Ll « S (38095 Jlio olgicay)
adaw wu=ex> GLalS L) (gobaidl- cloizl
C0p30 g (g ewpiwd o) CaSdle «(gy9ld
-seloiz | Jolge duuyiso ka5 43 cpols ooy 03
22 S50 S | pre) 68 Db (solassl
360 sl ) sl €95 e Jolge 45 Jl>
w3l glodlw ;5 (Bruno et al, 2021)
LSS vl 3 (liwg, GlosKiigSu
ol Gl S silosds Vg s alad - Sl

!transitional spaces

@ 4293 b (bl 9 540 bl (Sloj - (2Uad Jaloxd 30l 45 30l gyl Ul CuolsS ( Sypad A5) Samune iy (liio (Shlasas
ok Glwl 6yl 53 Cuses ‘;.Msl).#




19V B VY Sloiio ) Fe) gliamaj Y o)loids .9 0,95

A 9 1l GiyinS g s (o))l ghiiwl b baie o phagly | Jg=

Jilpys / Julkoxs / Jso
0 @y Ly (30 @it g VIIRS DNB o)lsals (sloosls I o3l
b sen yeo b ado ¥ (o ol 51 a8 L) s U pS (sl adib
A8l arwgi g lawgis d2uwgi dewgi S ddlais duw 4 g 6,5 Ll
gl ol )3 .GIS lauxs )3 Oluei jasdd Jao 3905 (430 paaudl
walizo glooygd o 1o (F90lr 9 30 Glolin )d ez Dl
Ll Sy Jlo )5 Sgohy lauos Cuoww 4 ez 3050 ol
duloi b PolA B VAAF Jlw 5| Cwsid 8,lgole pglad 5l ol
Spyia @15 0ol Jalos (LULC) bl sy 9 bl s,
Of dsgi Oloz g g GhyiunsS (o) U i 9 I35l (liad
.GIS JI)SIF)J (2lad loSo ke 9 593 I Glsuiw ‘ol.c_)|) Gl @iz,
gdie Siplaiol (el sl Cuamw 4 gl jSye I (hadi gl 2dg)
iy 3a3 BV (65550 G Camaz VolA B Vool laur b cruizeon
ol @bl

g sl priylidgis bl ghail sl Sl Sy slal Jlis &
.9 L_;.)..ud.o.do :Yu.a.uul.o Ls).af.sb (gd g ‘LSJlB [o.u)9§.]| )| oslaiwl

Glp UuRg 9 liso (loo)gd ;3 Cuwadd o)lgale glai I eslaiwl
Ao loodgaxe (Jlwlid uizxen (g 039320 (Ll
bl dnla sl 3V 8 slal g i loo)gd ) g dsangs
Fir slodulad olgise Daeaily 53 a5 0 Ol Glegly @l s e
Sl bl ol jlwdse 9 b sloSlag 5l 5E8 9
9 ENVI 1381055 5l eslasiwl b lagT (ijlag 9 lojlgale jglas dags
2> bty &5g5 U 9 (0l Uidigy slo S aipadil
9 2l elaiz (oolai8l gloaz bl (o) 9 bl labing,
Sl ol g bl 608 o Siunsod Olise ()2 g Gloro
loo) 039w 3elins g Liwg) (5)85i3,8 sloud)ls 30350 LD S
Ol b 598 )b dlaaly 9 (Simron 0y (65,988 sl g
1> Liawg) (ooll 55,8

U293y lgie

ol Ul e
2 156

slogSIl Jud=i
o 3y S
ERVL]

)lS_>9> ab:‘x’i.wl
398 sl
5l eslaswl b (g s
VGaos (350

b Uil

b s WVl
39Lai 1 eslaiwl
Cawad (Hloj (5w

P50 Joloe s
GRS Ohusi p
slaliwg, ol
Sy (6 0l

ohKen g Lol,
(Sudalayandi
etal., 2021)

S0 g Ol
(Cengiz et al.,
2022a)

ol g Kilga
(Retal., 2019)

ol 9 J
(Li et al., 2018)

9 Sl oy
(1Fo0) oS

slodigy ) glojlgale glai Julxi culze jl (So
5 oliml ) S glaw )5 iy, 5 e
Dlolw aS Cuwl G155 9 o631 VU pz> (oS
5905 B yo 0 |y JSno ¢l (GEES) epumil &)l JSo8
o wlolw ¢l (Ghorbanian et al.,, 2020)

&S Gl (ldles loosls Gbjlsy S préily
oulidio )3 o) plaw loesls Jul=igay s sy
(Gorelick et al,, ol adbdaswgi slo,luw
sloleale  pglai S esls 6oL .2017)

! Deep Learning
2 Machine learning
3 Google Earth Engine

@ 4293 b (bl 9 s bl (Sloj - (2Uad Jalod 30l 453 3eml syl Ul CualsS (Sypad 4K) Spmane diy (o (silasas
obasilo Glinl oyiuws ;5 Cuses (SaiSly




1Y B WY Oliio . ) Fe) gliamaj Y o)loids .9 0)95

FoghS ha Y (o0,85 Caswg b g j9dS Jlads
2 1y oS Colus jl 3003 ), FF 393> guj
Wl Jualio 35 sbys 4 b 1wl adbls
9 Obiows 9 5l (o938 s slogbin Wiz 5
G 9 W S iy @ oS g GUS Lol
UJ).'>T ovlwl o gliwl cpl a5l LS Gliwl
Dol OA linygd YY bl (oy9iS Olopmds
Oliwl Cusos . Cawl (63LT VEFO g ¢lumas WY
FYAFOVY 55 @l W0 Jlw (s losdsys Golaol
350, FY g (6 104 Gl 5 3005 OV aS Cuwl 405
w985 (g lad ) 331> LSgSuw (g Glolie 5>
loogol shls prizen (ol Ll Spo (Suws 9
Sl (6,35 Jime 4 Bgy0) Lgloye 9 Jaie
T &ls (e 9 Of g oyl g 4 S
69U glacalad I (S jusdiol> S g olgh
el s digy 2o Dl @ oS b g
b J=lgw o s YA (ol plhasjle ol
S V1 3las ol (aglos alB) yi0 OSVI G 35
° om0 1 ol glowT alaw Sl S glas)l o
MMAg)b\oooU\ooWM\o‘)lo\ooU
Vo 3l Gl clnliy 3005 B i Neeo 51 300
51 iaS gl s bl slayed I (FA9) o)
Lo gy iy | JSb 4 4295 1 .a3)l> 1,8 yie Voo
Fro @8l Gt puzen 9 ol glodilS o

olesdd 0aiSTyy luwl G40 9

Oxiges 9 lgagol  layielh A pdypmyiws
jl (Rledigad layxe g (3189155 (sle0sls dcgaco
presly o 5dglaie @ 1) ol 4 aiiuwe GEE bl
Gl Alize ke lawgi g0l lbad o iise
03,5 s SlSe Sy5 loosls Julexigay jo
ol 9 g (lwdiged  uizen ol
wulidio 5> (Sl loodls puusd g Jalxigay j=xi
dawgi loumo b sjloe il @b 51 1) S)i
(Kumar & .38 0 pold ©g o ixe az)LSy
b o)Ll YU )5 aS jgblea .Mutanga, 2018)
23 Olgie ) ol e, 8 lobw cnl Gl
Julsd o 5l gy oy s HUS slasls alaw
& oyllas (Perbet et al., 2019) ol S
(sl 5 Mo o 30) T 3032 g wlsdg,
osd disqw (ool (Beaton et al, 2019)
(Collins et al., 2018; Crowley et al., (1)
63a9Ls 2019)
595 3,8 (g, ¢ (Teluguntla et al., 2018)
3,8 395 50 5t Ol 1 Gudsd ol jo asol «
s ol dds dys o bl ol
(Liu et al., 2018; Patela et uwl (6aubaislw)
.al., 2015; Q. Zhang et al., 2015)

C.'JUg.;a_'zo Ls.\.ud_o_do

a2llass 90 63gis Y

G L;LmoLi:L)gS\m pol> Gusai dellas 6390
20 oliwl gl ccwl phasile Gliwl g edhm 9

(Ol Lol 3550 (Saun 9 Gughi 090 (5 loddipw) G 14dlpsy 9 4 baumxo )5 O Wl g Cuuman ¥ Joao

G Cuen A (b Cumez 3 | (4) pbby Cumes | (595) (6 Cusex Jlw
VQFoof 099699 \WFo Jlw
Y v £, 08 AISq q55VaF Yoo Jlw
¥AE F,AQ \Frasrq WPESS W5 Jluw
-, V¥ \, Y \WYEFYe \Yviawy \WYVo Jlw
o,Y'Yo Y\ \Vesqy \OSVAGA \WAG Jlw
0, \V9 \, VY \V9eAVA \VeAFFQ 1W9e Jlw
-0, 05V Y\ \WAYIF) \AQFYSEA Va0 Jlw
o,000) Y,0A WAV SW Y\OFVSY () 1Feo Jlu

! open source

@ 4293 b (bl 9 540 bl (Sloj - (2Uad Jaloxd 30l 45 30l gyl Ul CuolsS ( Sypad A5) Samune iy (liio (Shlasas
obasjlo Glinl oyiuws ;5 Cuses (SaiSly




19V B VY Sloiio ) Fe) gliamaj Y o)loids .9 0,95

Sy 339y of 5l s (Jg 395 piliél @b g (2liwg,
(5).0,.~u|)u sloloa=o B8 aS aisl ool Cuses

Oliwo 9 bl 9 G Caex (V) Jgaz o
2y Sl 630l VFeo GVFO Jlw I o Oljuss
QGMMJJ;QU\VFQGLQJL»JJW

(Olpa! ST 3550) ST sleaT adaw 51 £La5)l g (g blis olyen 4y ¢yylasjle olimwl e |\ JSib

ol gl .28 L8 Jalxisige ¢)buwgd
o)lgale (g gl iSIdgoy Sl (lail 0)9> F (g0
o)lgalo ;I VFee 6,95 (sl g (GHSL]) Cawsdd
5 gl Jalod e o3luwl ¥ g (SAR) ) Jikiow
al 03 plail ( GEE2) gzl &yl JSoS o il
laylso gz b)) Jitiow pglal (Slej (5w il
(DU sloSam) 00 35 Silg1)8 (539200 9 (Jo 5
Robai pza LualS lp pupw 3 dulxo o
93 9 2 dulo lagT Hlumo Bhail g Sl
0xSile (sloSm 9 Hlumo Blymil sloSuw pguas
o)l pgai gy ¢pl u.).wd.:.l:z.)bé.&o‘l'w)m
Ao > 350 gl (PUL3) (g ,0i o5l
sbai g (NDVH) alS (v sgbai s
oy s 5 (MDWIS) T iuigy 6y g\l
Sy glp prizen b (SlgS,0 ¥V Jsiow
@ (Reducer) o350l @b 5l adVlw ¢uS5bo ¢

4 Normalized Difference Vegetation Index
5 Modified Normalized Difference Water Index

e g, F
sleosls 5l S Caale @ axgi L Guagh crl )
O Cawl oaud eslaiwl (Jbad g ewogi
2 OSume g ekl (gl laosly (buogs
AFVe OO0 glaoygs o bl g 4o alaw
Uad 0 g Cawl 6aud oslaiuwl 1Fee g 1190 AVAD
Sl Glaasiaw sloosls g slojlgalo pglai ;I (pbad
slo asln glbad Jd=i g oy Sz 9
Jals gl 2l 4id)S )5 @y (10390 slooyg>
9 B glaw ) Cumex g ssbaisle Lol
S0 93 ¢l B ogy axlg o S 0 5L (6 by
s9laio oo A 3gkd dawlxe ol H3 SSET @
9 98 )8 Liue alaw plgicay oliwygd alaw
Grid 9 G bl Lolue plapasll
JS U (60 oz Sl (6 1 Cauaz eS|
9 bl JS 4 il Ol Lo g Cumez
daw ;3 Sl glesygs b s ol whuss

! Global Human Settlement Layer
2 Google Earth Engine
3 Potential Urban Land

@ 4293 b (bl 9 s bl (Sloj - (2Uad Jalod 30l 453 3eml syl Ul CualsS (Sypad 4K) Spmane diy (o (silasas
obasilo Glinl oyiuws ;5 Cuses (SaiSly



1Y B WY Oliio . ) Fe) gliamaj Y o)loids .9 0)95

ol Coluwe 3 o)Ll o] 4« olagbg,
S 2 gl Calise glooygy b saubaislw

Jdo Y 5l cwd s e .o aid)S LS
\TA..QS)J (@ ..XOT CA.U).)Q.) (DEMl)Lfogéj L;cl.é_'i)|

(w9 Of (alS (i) noal aw ol
69 » Swle Jlacl g (5050 Gbolio plgicay
9 .2 C|):>_uuu| (TUL?) S0 RV Ls‘bl)l &Glwl
L Uas gloduuSa 00 ol elaie 4 Calgs 5o
b e @bl Y x Y g yild Jlecl

.(Sun et al., 2019) 53 glyssiwl (FUL?)

ol o Cawl oaol ¥ Joam o ol pulo
bbb byl 4 bogaye 1Fee Jlu 5> (5,0
L)LsJLO.uJ 695.)|9,audglogg).o L)J).LOSQ)L&S..Q | AR
G Camaz eSS Guizes ol USe 1FO
L bgiye S Guidey S ead duwlxo
oS 9 )8 5 485 WP L g lw pli,gd
HBSe ;5 405 YV L oLl Gule ¢liw,pd U dogyyo - ) QLQIQLJ o
ol
Cuo> I“SIJ‘:'. 9 3 Cioluo 0N
9 Cuwd o)lgale laosly Jul=igdj=xi 5l
31 o3biiasl b eyl )l S8 pyiily 5 (fiiinw

(ol S50 9 Ulagls slodidly) phasjle pliwl loliwsgd b Cunez ESLI 9 G gad Caluo ¥ Jgaz

(S 55 429) (6o Loz SIS (HiSe ) (g Casluno
Jw Jw - Jle |l Jle

oo Jlo | 1FA0 Jlo | WA Jlo | ¥V Jlu | IPOO Jlw iyl :
Foo | \FAQ | WPAD | \FVe | 1FOO J J J J J Oliuygd | G,

\of oV qy A FA Yovs,seY | YYAs,FYY | Y190, VPF YA, QY0 \QeY, #Y S Jol \
1N% \oo M £\ g PYO9,5¥ | Peal,AVA | YAFH,FVE | YAeA Q0 \av, v JU Y
YA \#% \Ae \FY \AY VFOF,AB | VoA, XYY | OAY, YV | OYF,AYAY | YV, Q.Y gy Y
\24 Vv 124 oY 70 \WFY, Vel \e9F, FF) \o¥9, V) AVAYFQ | Be9,9.9F BS]L 84 f
[A)l vAa VA vy v \WYO,VAF | VY, \eFY | SV, AVVY 09.,VYs Ya¥F,arro sl [}
vy \Ys oV Vi FV YE Y YA\, YAS YFQe,\O) YFWe, Yy VOAY, V) ©lw 7
AY ras o9 eV Vof | WYV, VrYyY A7, 55¥) o\, YF 1,91V \7,YYO0 095 5lguw \
q\ VoV e 7¥F fo Y¥se,199 YYeA, N YolO,09A | YoFQ,009 | \0FH,YVA a8 A
FF fq o inn YF \WVYFE, VG | 1e9F, 7YY av9,Afo PW,NAY | FFO,FA59 )9 9
\a% A¥ VA £\ of MNo,AQ7 | 25F, VOV | Yo, Ve 7o), YFFV Y09,9A7) g \o
OA [AIN 9 Fo vy \FP0,AVA 1WA, \Voo, VIV \oVY, YAA Yy, asf ol )
FF ov oA Fo ¥s Qoo 11A) VY&, AVAY | OAV, FASY | FFY,AVEY VY, YY) SUTsgomo v
gl " iy AY lngl Fo¥, 5508 | OO,#99A FoV, 950 | YOO, FAVQ YO,5V55 \¥) v
75 A oY YA oA \#0F, A9 \Y\V, Vs eV, YA \o0%, AV | QVEF,YOvY vl \F
A} 70 7Y [AY v VFe,\VFQ oV, VFY | FVe,VVFR | FIF,2YVO 109, 0A0A Hlog> 0
vy \Ve WA Vel ¥ Y'¥e, AN \VA, FFEV \OA, YA \QY, 05V AV, OFA oBgl8 \&

SE s Ve 03 PR SPQSEYY | OFRAFel | FAQ,YESG | FYR,00IF e, FIOY

3 Final Urban Land ! Digital Evaluation Model

2 Target Urban Land

@ 4293 b (bl 9 540 bl (Sloj - (2Uad Jaloxd 30l 45 30l gyl Ul CuolsS ( Sypad A5) Samune iy (liio (Shlasas
obasjlo Glinl oyiuws ;5 Cuses (SaiSly




19V G VY Oliio NFo) ¢liamej Y o)ladds . 0,95

Y\ vy Yo gl o 109V, YeA | 9o, 0AVA | VAV, QYA | £V],0Y99 | YVH,VASY SUT wle

Fv [AYd [AY4 oY AV YoV, 00V | 12O,YAVY | \OF,9FF | \FV, VPV VY, AOFO 39,935bw
v oy oY ra 9 YY9q,YesA 1OV, FAY \Fe, V1OV \WA,ABGY | MWV, PAVe & josmw

¥ \F& \A\ \qy \FA \FQ, FoV'F 09, Y Fo¥ FY NPV Fo,YesY Y, Yy o 095 5lgum
oY 6V Yol w9 FAA FYY, e YF Ad,FAA 9,777 Y9,00A) 7,0ANQ s, WS

(Uhog3 sloaisly) VFeo GAFAD Jlw ;I rgbbu 9 s red dislu ol ddds ¥ JSb

(ol 330 9 Ukogl sloaidly) b Caumoz b dunlis )3 b (POl GhyiwS lise | 13505

@ 4293 b (bl 9 s bl (Sloj - (2Uad Jalod 30l 453 3eml syl Ul CualsS (Sypad 4K) Spmane diy (o (silasas
ab3jle bl oyiws 3 Cuses (SaiSly




1Y B WY Oliio . ) Fe) gliamaj Y o)loids .9 0)95

2 eyl a5 ()8 Gl 4 Caud @S 38 o)Ll
§| ol b s osyind obu (Su,b LS
058wl S Sps gl a5l L8 Jole
Cumoz b gy bl G olse o
alaw > it AUl b puizes 9 b
VoHbged o ]l eadd awnlis  liw,pd
Rlp Lyl Cumez g (6 3y &S loglinn g
alon 5)l3)95 b, Jolsio oSl I
9 -9 09Slgu (gl ()l pguingy (b «Jol
b uelly Glopbnygd Jilde dads >
Ay aS 35yl L8 . g g Uivgeme LT wle
el cawliiol oz 38 b logl 500 (o)

GO0 0)95 (o (2liwwg, 9 s re80b) (e
Jlw o sadbaislw (ool .l 630 )i 1 Foo
30y OV a5 cuwl S VeFYY &Jb | gATA
ol Sl g pue (Ll o g (g (O
QSLM»J" |6.)».:.&U) )L}S«.ﬂ) Y;;a\ Q:I\F°° ‘JLUJJ.) dAc
.\Ja)_) ;" 9 (5).@.’:) UJbl)l .\.;o)b F° JI.\.E.O C)!’«I j'
odolin aS )gjooLo.a: ol (5).(;;»).».{: Ls‘bl)l
GO 9 63 Ul 5 s Syl g0
oz bw Ls‘é’l)l 9 g Sl iy [oSbJ =90
k_f))'.’l LSLQM jl 45 k:au.u' OJ.A‘:(J Ol:i.u)l ( pm"' S J O‘.’.I ).\
6w 9 4S8 (b (ol 1y olgise Gl ol

S0 9 Uigh laiblh) ((waz Caow) bl (o0l b dunlio 5 (Cuwly Caow) g ol GhyiwS ¥ jlag05

Cawoz JS g (640 Cusex> O,
Ol S g Glw,gad 10 (5 g Cusos duuwlo
S5 pae b 35505 o3dos plin Cases JS @
My Mgy paises g9 b lume > Cuses

slopbiwyed o Jud=d el o La0aud awglée
o LT pulie 9 pwelle uubly «ppuiadls puual,
Sy gl ol GiuS alixe glaoygs

ol 01g) 6)‘9‘“‘")4-’ u‘bl)l

@ 4293 b (bl 9 540 bl (Sloj - (2Uad Jaloxd 30l 45 30l gyl Ul CuolsS ( Sypad A5) Samune iy (liio (Shlasas
obasjlo Glinl oyiuws ;5 Cuses (SaiSly




19V B VY Sloiio ) Fe) gliamaj Y o)loids .9 0,95

2 Ddgde (liwgy 9 (Jgelm lalauxoe @
Cumes> G logluw,gd SST 5 F Jgas
Gl (rihm 9 (2liwg)) Cusex S @ (500
QS Cawl Gl @ gy \Feo G VOO o5L
208 g ppuugr (welle uol) slogliw gl

Ao [ 1y Cawd ¢ 50

9 by e U Cad ) g Cuses
louss 53 (S35 sloaudls 3o 0 olis (oliwg,
Sloxs Wb mlaw (led glocuod pb
slooKigSw Cumezr LIz uzge g el
Sy &9 wgdlaidl sy gliawly 5> 00l (ol
9o 45 2bse Uil po IS J2 g Cuses

O o a3l 9 5o lagomo 1> Cagmar 355

(01! Sl Sy ySumo 9 wods (5 laddyw) Cusen S @ (g ez Cawd g (500 Casos F Joa>

Caso JS 4 6l o S

(95) i Lo

Jw - dw e J Jl Jw Jw Jw Jw Jw |
\Feo Was | WAL Ve [ fATA \Feo Va6 \WAG \WVe [LgATA) Ol £
o, VY o, W o, 0N o, 0FA 1 o, FIF | YEAYAS | YESYQAL | YeVFAF | \FFA9Q VYAYS Jol \
0,8V o,V | 0,00 | o, FOF | o, WYV AYASY | VeBOVA | YYVIAe | \VeeAQ | AAYSS Jb Y
o, VIV o,V o, &N 0,8V | o, FAQ | \WWFWef | NIVFYe 1eFArq Véehe F1#9¥ gy ¥
o009 | 0,0\ | o, FYF | o, FYD | o, YA) VoVold) AFVEV YOLY AIRNN Indduy RIS F
o, VYO | o, YOV | o, VIV | o, VoY | o, 5VF | FYVOF OFVIY LIRTATAR Frras | YAQQA Jaualy o
SSVS oSO o5l o, OFA | o PV FYAAVE | FIFOP | VSFEFY  WIAMA | VEAS | gl 5
oo | 0,00F | o SF¥ | o,0F0  o,FAO  YVPV) | YOSVA | YVSS® | 1A0SA | WEYY | ogSslaw |V
oVel | o8P o SE | oSef  o0el | PYFYVe | PIOYAe | \AFeAl \WWIFFA | SA5AA pdaiE | A
S FAV | o FSV o FOV o FFV o, ¥YS 09909 | OFFIN | FFAeA | YAVYe | \OVAA )95 9
SFFY o FeE o FEA o VYV o Fel  SYVYA | OOSVE | FFAAV | PSSeY  VAFFE pde | e
o, FYY 1 0,089 | 0,000 | o, FYO | o, YAV | QFASY VOV OAYO) FYsQv | YFaFA bl )
o, AV | o, ) | o, VYV o, ¥] o, \%) L L P VA i PFIVe \VVss AYES SUlsgam0 v
IAYS °o,O\F o, FF o,V o,V vyyag 7299\ FAQY LRATAY \eAoF (¥ W
o, V5O o, V) °o,OF o, 0F 0,0 | 1e90VF | AYYQY QVshe wavve o wrrg ovglly \F
o, FVE | o, FFF o, Feld | o, YAF | o, QY | V955 Yo\rs Y9e0f YEEIY L VFasY Hlug> IA
o, 00F | o, 0FY | o, FVA | o, FYH | o, Y'VA  YYYYe YIvayY \AVYe \OYFF Vool ol8l8 \5
dn 0,81 | o, fe | o, OYV | o, FOV | FeYYY YAOF YEFQY Yolas | WArF | USOga0,8 \V
o, OAY | 0,08 | o, 0N | .,V | o, 08N | YRV Ya¥e0 YoVl YoqFV WEFS | sUT Gule \A
V7 YA b SR AV o, \%) o, \A q¥F9qFf qYeA ANY VAGS ldndy 39,935k 9
o, fYs | o,F10 o, FIV o, YAY | o, YIY A¥o¥ Ao¥o A4y PAAs Y1A9Q & youw Yo
09S>lguw
L7 AN A A YRR o/ A SRR V) o O B o qYfq AV Aoy9 AVY. Fav o |
o, FON | 0,08V | o, OAF | o,¥VA | ., YAV | 19FAV \WFe) nar\ v Yave Cad)US Yy

bl s U w8)S L8 Ghaiuwsyge
U.J| .)9.uJ 4.uul:>.o stﬂcmu).p,w S bw
8 S Loy L g [ol_xS )0 230 ol Cawd
Bh) ol ga.]l.c L#Ua»g)gegol)ﬁ@bblﬂgfeﬁ

b @ sl ol s O/ Y
)90 b onbaisly ol ol YU s
Colbwo Gl ol )3 @S 18 Julagdy ol
(2biwg) 9 (6 0l) (5390 30 Sabaizbuw (L)

@ 4293 b (bl 9 s bl (Sloj - (2Uad Jalod 30l 453 3eml syl Ul CualsS (Sypad 4K) Spmane diy (o (silasas
obasilo Glinl oyiuws ;5 Cuses (SaiSly




1Y B WY Oliio . ) Fe) gliamaj Y o)loids .9 0)95

ol Caws eSS 8 L8 asgisyge (o 6955lgmw ypuings 09S3lgw (sl liw g
U'L.mls gl 9 ol§9.l§ ‘695_)|9.w slogbiw g > Lm(_;.sl.ﬂ Slasy UA.\.Q[S OT e a5 ol ¢ b y g
w|w|36)_&ow Mja)ugwugm;wwg

(o3 saidl) (bl JS 4 6 pad (o0l Cass 3 (6 1 s (Dl uolina & Jgazr

Ul US @ 6 bl o (USe @) e eé (Dl umlino

Jw | Jl | J | Jle | Je Jlw Jlw Jlw Jlw . .
oo P90 1FAG Pve ras UM e 1FAG 1#Ve oo | OB A
¥ | ¥V o F) | o FF o0 OASV,AV | FASe,AF | FIFe,AO | YVEY,F¥  \FAQ,VS \
o ¥O | o FF | oV | oFV | o FA | S109,QF  FAVS,YE  FFFAAY | FIFLER | YeVRor | b Y
000 | oS o V¥ | o NO | o,Ad | \FSS,Fe | FSLVE | MIEAL L WOF L YAVY g v
¥ o OF | o056,V e85 | VIFOFF | VePV,AY | AVENXL | VOV, PV VSOV ol F
053 | VO | oWV | oA oA OO VEE,SV | \AS,OF | VEANe | V¥ ool o
o ¥F o FV | o,OF | oOF  o0A  OFYQ,FS | FVSL,FR | PPPLYA | YeFSNL | NO9,AY | ol 5
oFA | 003 | oAl 5AY | oAY | FSLV) | Se,VO 1,59 ¥, Vs VY agSslgw |V
oFA | 0OV | 0,00 09 o090  YSYF,0e  1099,VE | VFPY,Ve | \FeF,eF | 1eVA,L | LedeilE | A
SFY | o FO o FA | 5,0F | o,0A  YAFE,FA | AFO0,A9 | leeV,AF | AFOYE | FAV, P I q
A | o VE o PV ¥ o,¥A | PAFe, VI PleOFY | WVeF,FY  \FVF,AY | Qesef | piigs o
oFF | o FA | 0,01 | o,0F  oFA Y150V | VEVE,YA | WFLAA L QFAND | FVees bl 1
¥ o P o FF o ¥e o VE | VIVLYF  AEVR,SN WAV,Qe | 1ePO,FA | OVe, SV sbisgeme | IV
YA | o FF | o FA | oF3 | oFF  \ON,AY | VeF,¥A | FFEYE | FVI,AF | FS,FQ t >
o) o SA o NY | oVO | oWV | VeFR,AQ | OSW,EE FPLFE | PO FA | \SV,ee | Lugle | F
SFF ¥ o FF | o FF | o FO | 1OVO,0F  AOFNS | SYE,VS | OPAFA | 195,9A | Llugs | O
¥V | 09 | VY o VF o VE | OF3,VA | YL,AR L SY,AL 05, YS | F)eV REATS 15

o, FF | o, | o, 0F | o,0F | o, ¥F vas,ss o\, VE Y9, e\ YVY, Ao WE 20 US0ga0,8 \V
o, OV | o, 8Y e, 80 o,V o, V) Nav, fo O\ F Fo¥,qA ¥rYyv, vy W e SUT ulee \A
o,/ \F 2,19 o, Y\ o, YY | o,F | WAV, Yo V1%, o) OAO, 5V OVA, R \Fe, IV 39,935k 9
o, & | o) o,V | o, FF | o, FV Fol, ot YY.,qV \A%, %9 \VV, Qv Y, FO & youw Yo

09S_>|9.u)

o, YV | o, ¥V 1 o, FO | o, | 0,00 | YAH,YO \Ye, %\ OA, V¥ Fo, YV YV, Y'f Y\
Ls] &

o, 7Y | 0,89 o, A\ 0,9 | o,AD YYA, VO YV, A\ N Y, ve \,oF o) US Yy

> LA Aty Cuuwd 9o ¢l dwnlis @ sk .
g ’J . ? UJ i )3 Cue> g Casbue Auwléo O, F
9 63w U.;ol)| Casluo Olui Vg £ Jga

0301 (5 plmy 9 (50 loumo SUSES A Cuses 6}9*”')-*—’9(5)-9*“10-&0
ot oaddislw (ool Olhusi sopy Ll Cuos ) Judsd )3 a5 (63190 yigr S lp
9 Vof of &Vl sy &5 9 ol YOV (5 g0 oyl ol @ eadbaislw (ol S Guizen g

@ 4293 b (bl 9 540 bl (Sloj - (2Uad Jaloxd 30l 45 30l gyl Ul CuolsS ( Sypad A5) Samune iy (liio (Shlasas
obasjlo Glinl oyiuws ;5 Cuses (SaiSly




19V B VY Sloiio ) Fe) gliamaj Y o)loids .9 0,95

2 Sl 0390 V,AO (T &Vl sy g ¥, 09 (5 g
9\, F Olusi 3oy (sj.gml).ula.ao wlp 45;;”9

Cawl W FO 9 B/ 0N Sys @ (gl (20b] sl

Ll 0397 0, VO 3y &5 G (g Ay 650 el o (5,00 o

Cue> \.Jl).u.v.: Jo)d o] @il (5).0,.w|).u QO

(Uhogs slaaisy) VFoo JINFAO Jlw jl sadbdisly bly Oluuss § Joaz

. bl
Olyaas Olya0 . .
) 53 daubaislw 5 ozl (sl
AVlw 3y 25 Whasi suo)d Gvos Jlw
@) \Feo Jlw (S ) \WPOd Jlw
(S @) \Feo
(LS
Y,of Y,ov 1oV, Vo YEoN, OA \e5YY, YV G
Y, Fo 1722 POV NA FEFEF, AY aeYY, sy Gl
Y, A v, oV O\Fo, Do vivag, £ Yo100,9) Js

(0Ll Lol 3550 9 Ghagly laaisly) \Fee (JINFOD Jlw jI o Oludi V Jgaz

My g sops | B0 Jus bk glise | b Cumer | o Cumen
GVlw GOl i \Foo Voo WOO
Y, A0 v, 09 [T\ Pa YIQFVEY 06990699 D
o, YO \,f PaAqqF WAV S VaFeos Gl
\,VA Y, ry IRTANRTAYY A NN \OAYVEA JS

9) Camez JS U (6 Cumes ol o)L oo
03wy Juoyd BF U 3003 V¥ 5l g Cuwl Giulidl @
o buwo 3y 3L ol ol )55 @4 o3V Ll
VA Cusaz 3 g 3u0) VA sadbaislw (ool)l
9 89! UriS glaailis ;| N 4S5 Cawl 639

ol OL’i.w| a.|a.uu PENTLD) o_\.15|).4’

¥ ldgad o) 2 (o S 0)93 O o (54
) i 32350 Ol Zalo . owl 630 e ys
Jlw 5l eadaizslu ool JS U (g Coluw
g Caawl 03,5 (6 a0 |y (g gy Sy VFoo 15 1FAO
P aS Jb o s 3oy Fo 3oy OV

0.60 0.57 0.56

O 0

0.55
0.50
0.45
0.40 0.36
0.35

0.30

1370 Js

1355 Juw

1385 Ju

0.56
0.54

0.40

1395 Js 1400 Js

G Caslus 2y S 9 (g Cumes Cuas duglio YV loges

@ 4293 b (bl 9 s bl (Sloj - (2Uad Jalod 30l 453 3eml syl Ul CualsS (Sypad 4K) Spmane diy (o (silasas
obasilo Glinl oyiuws ;5 Cuses (SaiSly



1Y B WY Oliio . ) Fe) gliamaj Y o)loids .9 0)95

ubw L.SI)-.’ 9 Al |)|.> IJ Cusos> dS QG
9 olgsg ‘095_)|9.w (_glmul.«.w).g,w PR s o
VolS ol US @ b (ol Cas yping
Slge SSI 55 se50 plis aS Cuwl alils
Blobo (s piyiuses g, (Jobuw logliuwypd
Ll b logliwgd ple U Cous (g g0
O Ol ol ) ) Glauso Jolge 1506 olgi o0
oo lxul ) aS (292 buw .35 osalin Gy
9 k5|a.».’>.o u.wLm JaJl).w as ol C):!' 39‘“’L$°
9 &J95 =90 jlidjg0 =ulo golie 4 (owyiwd
&awg (2> 85 5o oligSuw (SaiSly
jlql;olél.;l,gng).@{Iu_él)Jalpc\%qulom
00) Caasd (5392 Vb (paiczan .2359,S JSub g
9 c\.’:bfi‘ié_u Gl y6e g lailgo « g 8.\9.\:2‘) 3
3950 azg0 (50 lolauxo pl>sjl g (egld
)quLm k_A.AAQ ).|a_) )‘| as Lg).p,wb.u Lgl.mbéé
dLA£| LQUT » Ls)ias \_J)Ua.J 9 U.u|99 9 .\JJL)
9325 18 1S5 9 plzlgo axgis,90 9 0
Cuoyd ol 5l ohKlew 9 Slwguslu Hhsuais
UJ‘ ©9) N IJ )LngwLuJ )S)..O.J 9 O.))S oLl
9 i L;)Laa.’i§| aé).aa |).3)' Aidd 0 )|)§ FYPY:)
St S (HPB lojwyys puizes
sl W90 pao) oael )l b lolasmo
w290 il glluse o jlwgesle
2590305 6 )18 s (55,9l slogyao) 9 0
Ui.«.mls g0 Caudg Q,.gl 309 1 J‘ngcbl.w
o2l @ bbgy o Jleisl (ualS g (5))9LiS (sl
2> 6oliS B g Sl (B e L
Py (g Vg0 S 4 Jgdue plais b Gy
S0l @ g g layxe glodile 4 azgi b logl
2 Olpla g0 loygl ol sigs (S35 g ol
L)M.:|)_f-)| o35S Lbw Lshzal.léé LS)-(’H“-")—‘-’ lem]a.gxo
2 L o35 sy ol b cawliie Cuse (Jg aidly
Blo ) (Jg @il ol loygd 4 Oyzlgo Sl

GS Aol g (gARe> §

9 (Rudhs> CumBoo (6 SUSH @ azgi L layg
9 EJLuo VW) ‘u_cLo...u>| 9 L_g_\L;a.'i§| ukl...p,w
BShe 4 o> ooy > @)lad Cusdge
Cado Jolge oyl 3929 352 J2ad pgo (Sumez
g0 4 (Rliwg) @blio jl Cumez L3> g0
ol ol .l gaidg0 ron lygds ;o Vb @S
S g loliwg) Cumex GuolS e ricen
WSl (liwg) sloolBiigSun Sl (gl b
Ohusi Sl jglasn uee U ol osd
6r0b) el 9 b lauo (Sloj -(lad
9> el Ghoghy ol (ol 3509, (Rbuwg) 9
Jul=isy90 pgo Jolge I ooz g iolus Jole
ol gl S laigd 4y aiblise Gheagly ol o
& ,05 Cume> g Cusluwoe l)35jle ¢liwl lo 1o
1Foo 5 1FAQ AFAD AFVe AFAO 8)55 O b
LS.)JSl).g ohalb Glwl ;o ol s auwlxe
LLS > Gt B 6025 Dygar dosgd
Ul ool oS 33 by (ol
Lo @S> (S8 U a3 b (B g 555y
e sl i (SaiShy g sl Ll |
Casbuo (W) HD)90 L;La;o)ga uJo PRI SUSVIT-)
3lg 05l V0 Lu,ds ol exbaislu (ool
).) 45 k:au.ul O.\.A.u)) )US.Q )'}Q A 4..) )L}S.Q Jljm Yo
bl ) (6 >3 51 den bl >190
g oad plp V¥ pliwl Cumes uzes . Cawl
=lo 5l b oyl pgw a5 Cawl 63y 1Feo
S 9 (sl Sz Judod .l (g bl
o ) 30 plit Cuses (S 4 Cuses
IS U el Camez Coud (o) 123590 looygd
Ol s Juloxd .l Gl > )3 Capsaz
WOO Jlw 5l gredhm U (5 ph o Cand
ng.]l? ‘).uml) (_SLQULUUU)-&UU .\lb.)uo UL».U \Foo Uy

@ 4293 b (bl 9 540 bl (Sloj - (2Uad Jaloxd 30l 45 30l gyl Ul CuolsS ( Sypad A5) Samune iy (liio (Shlasas
ok Glwl 6yl 53 Cuses ‘;.Msl).#




19V B VY Sloiio ) Fe) gliamaj Y o)loids .9 0,95

dwgi oy @ aS (YobY) oo 9 Slg=
ol 6390 gunod 3813, (g gl g (g

Afrakhteh, H., Azizpour, F., Ramazan Jornbyan, M.
(2012). The Impact of spatial flows on rural
sprawl process (Case study: Solaiman Abad
Region). Physical Sacial Planning, 1(2), 9-24.
[In Persion]

Afrakhteh, H. (2020). Urban peripheral spaces:
Patterns, factors and consequences.
Preipheral Urban Spaces Development, 2(1),
1-18.

Beaton, A., Whaley, R., Corston, K., & Kenny, F.
(2019). Identifying historic river ice breakup
timing using MODIS and Google Earth
Engine in support of operational flood
monitoring in Northern Ontario. Remote
Sensing of Environment, 224(February),
352-364.
https://doi.org /10.1016 /j.rse.2019.02.011

Bruno, D., Sorando, R., Castellano, C., Vanessa, C.,
Gallardo, B., Jim, J. J., Victoria, M. L.,
Navarro, E., Comin, F. A., Alvarez-Farizo, B.,
Castellano, C., Céspedes, V., Gallardo, B.,
Jiménez, J.J., Lopez, M. V., Lopez-Flores, R.,
Moret-Fernandez, D., Navarro, E., Picazo,
F., .. Comin, F. A. (2021). Depopulation
impacts on ecosystem = services in
Mediterranean rural areas. Ecosystem

Services, 52, 101369.
https://doi.org /https://doi.org /10.1016 /
j-ecoser.2021.101369

Cengiz, S., Gormis, S., & Oguz, D. (2022a). Analysis
of the urban growth pattern through spatial
metrics; Ankara City. Land Use Policy, 112
(January 2021).

https:/ /doi.org /10.1016 /jlandusepol.2021.
105812

Cengiz, S., Gormiis, S., & Oguz, D. (2022b). Analysis
of the urban growth pattern through spatial

s by dawlgy gued glbuxe
s (gl slolaixe I Wyzlge 9 Lo
Ll i oaubaislw u_;bu U Curez W)

(YolA) ohlee 9 (J Ui b puegh o
(YY) o)lem g Lol (ForY) olSos g wlopus

:&lo

metrics; Ankara City. Land Use Policy, 112
(October 2021).

https:/ /doi.org /10.1016 /j.landusepol.2021.
105812

Collins, L., Griffioen, P., Newell, G., & Mellor, A.
(2018). The utility of Random Forests for
wildfire severity mapping. Remote Sensing
of Environment, 216(June), 374-384.
https://doi.org,/10.1016 /j.rse.2018.07.005

Coluzzi, R., Bianchini, L., Egidi, G., Cudlin, P,
Imbrenda, V., Salvati, L., & Lanfredi, M.
(2022). Density matters? Settlement
expansion and land degradation in Peri-
urban and rural districts of Italy.
Environmental Impact Assessment Review,
92,106703.

https://doi.org /10.1016 /J.EIAR.2021.10670
3

Crowley, M. A, Cardille, J. A., White, J. C., & Wulder,
M. A. (2019). Multi-sensor, multi-scale,
Bayesian data synthesis for mapping
within-year wildfire progression. Remote
Sensing Letters, 10(3), 302-311.
https://doi.org,/10.1080/2150704X.2018.15
36300

Czekajlo, A., Coops, N. C., Wulder, M. A., Hermosilla,
T., White, J. C., & van den Bosch, M. (2021).
Mapping dynamic peri-urban land use
transitions across Canada using Landsat
time series: Spatial and temporal trends
and associations with socio-demographic
factors. Computers, Environment and
Urban Systems, 88(December 2020), 101653.
https://doi.org /10.1016 /j.compenvurbsys.
2021.101653

Dadashpoor, H., & Ahani, S. (2021). Explaining
objective forces, driving forces, and causal

@ 4293 b (bl 9 s bl (Sloj - (2Uad Jalod 30l 453 3eml syl Ul CualsS (Sypad 4K) Spmane diy (o (silasas
obasilo Glinl oyiuws ;5 Cuses (SaiSly



1Y B WY Oliio . ) Fe) gliamaj Y o)loids .9 0)95

mechanisms affecting the formation and
expansion of the peri-urban areas: A
critical realism approach. Land Use Policy,
102(December 2020), 105232.

https:/ /doi.org /10.1016 /jlandusepol.2020
105232

Dadashpoor, H., & Salarian, F. (2020). Urban sprawl
on natural lands: analyzing and predicting
the trend of land use changes and sprawl in
Mazandaran city region, Iran. Environment,
Development and Sustainability, 22(2), 593~
614. https://doi.org/10.1007/s10668-018-
0211-2

Doygun, H. (2009). Effects of urban sprawl on
agricultural land: A case study of
Kahramanmaras, Turkey. Environmental
Monitoring and Assessment, 158(1-4), 471-
478. https:/ /doi.org/10.1007 /s10661-008~
0597-7

Follmann, A., Willkomm, M., & Dannenberg, P. (2021).
As the city grows, what do farmers do? A
systematic review of urban and peri-urban
agriculture under rapid urban growth
across the Global South. Landscape and

Urban Planning, 215, 104186.
https://doi.org /10.1016 /j.landurbplan.202
1.104186

Ghorbanian, A., Kakooei, M., Amani, M., Mahdavi, S.,
Mohammadzadeh, A., & Hasanlou, M.
(2020). Improved land cover map of Iran
using Sentinel imagery within Google Earth
Engine and a novel automatic workflow for
land cover classification using migrated
training samples. ISPRS Journal of
Photogrammetry and Remote Sensing,
167(July), 276-288.

https:/ /doi.org /10.1016 /j.isprsjprs.2020.0
7.013

Gorelick, N., Hancher, M., Dixon, M., Ilyushchenko,
S., Thau, D., & Moore, R. (2017). Google
Earth Engine: Planetary-scale geospatial
analysis for everyone. Remote Sensing of
Environment, 202, 18-27.
https://doi.org /10.1016 /j.rse.2017.06.031

Huang, H., Chen, Y., Clinton, N., Wang, J., Wang, X.,
Liu, C., Gong, P,, Yang, J.,, Bai, Y., Zheng, Y.,
& Zhu, Z. (2017). Mapping major land cover
dynamics in Beijing using all Landsat
images in Google Earth Engine. Remote
Sensing of Environment, 202, 166-176.

https://doi.org,/10.1016 /j.rse.2017.02.021

Huang, X., Wang, H., & Xiao, F. (2022). Land Use
Policy Simulating urban growth affected by
national and regional land use policies:
Case study from Wuhan , China. Land Use
Policy, 112(May 2021), 105850.
https:/ /doi.org /10.1016 /j.landusepol.2021.
105850

Johnson, M. P. (2001). Environmental impacts of
urban sprawl: A survey of the literature and
proposed research agenda. Environment
and  Planning A,  33(4), 717-735.
https://doi.org /10.1068 /a3327

Jozak, A., Lotfi, S., Nikpour, A. (2022). Analyzing the
impacts and consequences of village
annexation to cities (A Case study of Amol
city). Preipheral Urban Spaces
Development, 4(1), 25-46.

Kumar, L., & Mutanga, O. (2018). Google Earth
Engine applications since inception: Usage,
trends, and potential. Remote Sensing,
10(10), 1-15.

https://doi.org,/10.3390 /rs10101509

Lei, Y., Flacke, J., & Schwarz, N. (2021). Does Urban
planning affect urban growth pattern? A
case study of Shenzhen, China. Land Use
Policy, 101(November  2019), 105100.
https://doi.org /10.1016 /j.landusepol.2020
105100

Li, X, Zhou, Y., Zhu, Z., Liang, L., Yu, B., & Cao, W.
(2018). Mapping annual urban dynamics (
1985 - 2015 ) using time series of Landsat
data. Remote Sensing of Environment,
216(July), 674-683.

https://doi.org,/10.1016 /j.rse.2018.07.030

Liu, X., Hu, G., Chen, Y., Li, X,, Xu, X., Li, S., Pei, F., &
Wang, S. (2018). High-resolution multi-
temporal mapping of global urban land
using Landsat images based on the Google
Earth Engine Platform. Remote Sensing of
Environment, 209(February), 227-239.
https://doi.org /10.1016 /j.rse.2018.02.055

Mondal, D., & Banerjee, A. (2021). Exploring peri-
urban dynamism in India: Evidence from
Kolkata Metropolis. Journal of Urban
Management, 10(4), 382-392.
https://doi.org /10.1016 /j.jum.2021.06.004

Mondal, D., & Sen, S. (2020). Methodological

@ 4293 b (bl 9 540 bl (Sloj - (2Uad Jaloxd 30l 45 30l gyl Ul CuolsS ( Sypad A5) Samune iy (liio (Shlasas
obasjlo Glinl oyiuws ;5 Cuses (SaiSly




19V B VY Sloiio ) Fe) gliamaj Y o)loids .9 0,95

Dimensions of Delineating Peri-urban
Areas: The Case of Kolkata Metropolis.
Environment and Urbanization ASIA, 11(2),
183-194.

https:/ /doi.org /10.1177 /097542532093851
9

Patela, N. N., Angiuli, E., Gamba, P., Gaughan, A,

Lisini, G., Stevens, F. R., Tatem, A. J., &
Trianni, G.  (2015).  Multitemporal
settlement and population mapping from
landsatusing  google  earth  engine.
International Journal of Applied Earth
Observation and Geoinformation, 35(PB),
199-208.

https:/ /doi.org /10.1016 /j.jag.2014.09.005

Perbet, P., Fortin, M., Ville, A., & Béland, M. (2019).

Near real-time deforestation detection in
Malaysia and Indonesia using change
vector analysis with three sensors.
International Journal of Remote Sensing,
40(19), 7439-7458.
https:/ /doi.org /10.1080 /01431161.2019.157
9390

Qu, Y., Zhan, L., Jiang, G., Ma, W., & Dong, X. (2021).

How to Address “Population Decline and
Land Expansion (PDLE)" of rural residential
areas in the process of Urbanization:A
comparative regional analysis of human-
land interaction in Shandong Province.
Habitat International, 117, 102441.
https://doi.org,/10.1016 /J.HABITATINT.20
21102441

R, J. V. C. I, Huang, F., Yu, Y., & Feng, T. (2019).

Automatic extraction of urban impervious
surfaces based on deep learning and multi-
source remote sensing data q. Journal of
Visual ~ Communication and  Image
Representation, 60, 16-27.

https://doi.org /10.1016 /j.jvcir.2018.12.051

Roy, B., & Kasemi, N. (2021). Monitoring urban

growth dynamics using remote sensing and
GIS techniques of Raiganj Urban
Agglomeration, India. Egyptian Journal of
Remote Sensing and Space Science, 24(2),
221-230.

https:/ /doi.org /10.1016 /j.ejrs.2021.02.001

Shao, Y., Li, G. L., Guenther, E., & Campbell, J. B.

(2015).  Evaluation  of  Topographic
Correction on Subpixel Impervious Cover
Mapping With CBERS-2B Data. 12(8), 1675~
1679.

Sojasi geidari, H., sadrossadat, A. (2015). Analyzing
factors affecting land use change at rural
areas of Mashhad’s urban fringe. Journal of
Rural Research, 6(4), 831-856. doi:
10.22059 /jrur.2015.57360

Song, X., Feng, Q., Xia, F., Li, X., & Scheffran, J. (2021).
Impacts of changing urban land-use
structure on sustainable city growth in
China: A population-density dynamics

perspective. Habitat International,
107(November 2020).
https:/ /doi.org /10.1016 /j.habitatint.2020.
102296

Sudalayandi, R. S., Srinivasan, E., & Kasaragod, G. R.
(2021). Urban growth analysis of Tamil Nadu
state, India using VIIRS DNB night data
during 2012 and 2016. Remote Sensing
Applications: Society and Environment,

23(May), 100559.
https://doi.org /10.1016 /j.rsase.2021.1005
59

Sun, Z. (2011). Estimating urban impervious surfaces
from Landsat-5 TM imagery using
multilayer perceptron neural network and
support vector machine. Journal of Applied
Remote Sensing, 5(1), 053501.
https://doi.org /10.1117 /1.3539767

Sun, Z., Wang, C., Guo, H., & Shang, R. (2017). A
Modified Normalized Difference
Impervious Surface Index (MNDISI) for
Automatic Urban Mapping from Landsat
Imagery. Remote Sensing , 9(9), 1-18.
https://doi.org,/10.3390 /1s9090942

Sun, Z., Xu, R.,, Du, W., Wang, L., & Lu, D. (2019). High-
resolution urban land mapping in China
from sentinel 1A/2 imagery based on
Google Earth Engine. Remote Sensing, 11(7),
1-22. https: / /doi.org /10.3390 /1s11070752

Taleshi M, Azizpour F, dolati G. The Impact Analysis
of Spatial Flows on Physio-Spatial
Transformation of Peripheral Villages (Case
Study: Peripheral Rural Settlements of
Karaj Metropolitan, Tankanan Shomali
District). JHRE. 2019; 38 (166) :79-94 [In
Persion].

Teluguntla, P., Thenkabail, P., Oliphant, A., Xiong, J.,
Gumma, M. K., Congalton, R. G., Yadav, K,
& Huete, A. (2018). A 30-m landsat-derived
cropland extent product of Australia and
China wusing random forest machine
learning algorithm on Google Earth Engine

@ 4293 b (bl 9 s bl (Sloj - (2Uad Jalod 30l 453 3eml syl Ul CualsS (Sypad 4K) Spmane diy (o (silasas

obasilo Glinl oyiuws ;5 Cuses (SaiSly



1Y B WY Oliio . ) Fe) gliamaj Y o)loids .9 0)95

cloud computing platform. ISPRS Journal of
Photogrammetry and Remote Sensing,

144(February), 325-340.
https://doi.org /10.1016 /j.isprsjprs.2018.07
.017

Wang, Z. Gang, C. Li, X, & Chen, Y. (2015).
International Journal of Remote Application
of a normalized difference impervious index
( NDII') to extract urban impervious surface
features based on Landsat TM images.
February, 37-41.

https://doi.org,/10.1080 /01431161.2015.10
07250

Wu, M., Zhao, X.,, Sun, Z., & Guo, H. (2019). A
Hierarchical Multiscale Super-Pixel-Based
Classification Method for Extracting Urban
Impervious Surface Using Deep Residual
Network from WorldView-2 and LiDAR
Data. IEEE Journal of Selected Topics in
Applied Earth Observations and Remote
Sensing, 12(1), 210-222.

https:/ /doi.org,/10.1109 /ISTARS.2018.288
6288

Yilmaz, M., & Terzi, F. (2021). Measuring the patterns
of urban spatial growth of coastal cities in
developing countries by geospatial metrics.
Land Use Policy, 107(April), 105487.
https://doi.org /10.1016 /j.landusepol.2021.
105487

yousefi, A., molaeih, N., rezaei, P. (2021). Evaluation
of the Physical and Environmental Factors
Affecting Land Use Changes in Rural Areas
of Rasht. Geographical Engineering of
Territory, (), -.

Zarei, A., Dadashpoor, H., & Amini, M. (2016).
Determination of the optimal land use
allocation pattern in Nowshahr County,
Northern Iran. Environment, Development
and Sustainability, v. 18(1), 37-56-2016 v.18
no.l https://doi.org,/10.1007/s10668-015-
9620-7

Zhang, Q., Li, B., Thau, D., & Moore, R. (2015).
Building a better Urban picture: Combining
day and night remote sensing imagery.
Remote  Sensing,  7(9),  11887-11913.
https://doi.org /10.3390 /rs70911887

Zhang, Y., Zhang, H., & Lin, H. (2014). Improving the
impervious surface estimation with
combined use of optical and SAR remote

sensing images. Remote Sensing of
Environment, 141, 155-167.
https://doi.org /10.1016 /j.rse.2013.10.028

Zia Tavana, M., Ghadermazy, H. (2009). Land Use
Changes of Peri-Urban Villages in Urban
Sprawl Process: Case study: Naisar &
Hassanabad Villages of Sanandaj. Human
Geography Research, 42(68), -.

Zhu, X, Qian, T., & Wei, Y. (2020). Socio-Economic
Planning Sciences Do high-speed railways
accelerate urban land expansion in China ?
A study based on the multi-stage
difference-in-differences model. Socio-
Economic Planning Sciences, November
2019, 100846.

https://doi.org /10.1016 /j.seps.2020.10084
6

Zondag, B., & Borsboom, J. (2009). DRIVING FORCES
OF LAND-USE CHANGE. In 49th ERSA
Conference, August, 1-16

@ 4295 b s 480l 9 (340 (O] (o) - (2Uad Jaloxi 301 y93 302 (535 Ul Caol)S (Sypad AS5j dpmane iy o Sl
obasjlo Glinl oyiuws ;5 Cuses (SaiSly




