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The emergence of new cities can be attributed to the significant increase
in the population of urban areas. Over the past two decades, numerous new
cities have been established in proximity to the country's metropolises,
with the new city of Sahand serving as a pertinent example. The primary
objective of this research is to elucidate the physical development
trajectory of Sahand, utilizing Landsat satellite imagery spanning the
statistical period from 1373 to 1401. To this end, satellite images
corresponding to four distinct statistical periods (1373, 1383, 1393, and
1401) were acquired from the Landsat 5 and Landsat 8 satellites. By
applying a band calculation function to the images captured by the
Thematic Mapper (TM) and Operational Land Imager (OLI) sensors, the
physical changes in the urban fabric of Sahand during the specified
temporal intervals were quantified and analyzed. The findings of this
research indicate that the physical growth and development of Sahand
commenced in 2013, at which point the urban area encompassed 282
hectares, representing a 28-fold increase since that year. In the subsequent
decade, the urban area expanded to 570 hectares, reflecting a 100% growth
relative to the previous decade. Ultimately, during the final decade under
review, the urban area reached 850 hectares, exhibiting a growth rate of
50%. Notably, District 6 of Sahand, which constitutes approximately 35%
of the city's physical fabric, emerged as one of the fastest-growing regions
between the years 1393 and 1400. Moreover, a statistically significant
correlation was identified between population growth and the physical
development of Sahand during the statistical period from 1380 to 1400,
with a confidence level of 0.95 (P_value=0.05) and a correlation
coefficient (R) of 0.91. Consequently, the regression model fitted to the
relationship between population growth and urban fabric expansion, when
incorporating the projected population density following the
implementation of Mehr housing policies (which anticipates a population
of 185,000), suggests that the area of Sahand's physical fabric will increase
to 1,181 hectares in the forthcoming decade, indicating a growth rate of
38%.
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Introduction

Urban growth in recent decades has profoundly influenced land-use changes in urban areas
and their peripheries. Cities are shaped and expanded by a multitude of forces and factors,
including social transformations, demographic shifts, economic developments, and
technological advancements. As populations increase, economic activities and investments
inevitably accelerate, prompting fundamental transformations in the physical structure and
organization of urban environments (Vahidian Beigi et al., 2011: 108). Although urban areas
occupy less than 0.1% of the Earth’s surface (Lee & Baik, 2011), the majority of the global
population, approximately 6.6 billion individuals, currently resides in urban regions (Miller
et al., 2013). The phenomena of rapid population growth and urbanization, along with their
consequences, are irrefutable. Cities, adapting to their evolving roles and positions, impose
new forms of social life both upon themselves and their surrounding environments, thereby
impacting climate, agricultural production, public health, and various other aspects of life.
Urbanization transforms natural landscapes into anthropogenic land uses and alters surfaces
with distinct physical characteristics. Changes in land cover have significant implications
for local atmospheric and climatic conditions (Shamsipour et al., 2014). Zandi et al. (2019)
employed a Markov chain model to analyze the growth and development trajectory of
Neyshabur city, with a particular focus on earthquake risks up to the year 2030. Their
findings suggested that the southern and southwestern directions are optimal for urban
expansion during the forecast period. The primary objective of this study is twofold: first, to
elucidate the trends in the physical growth and development of Sahand New City over the
past three decades (1994-2022) utilizing Landsat satellite imagery, and second, to propose
a regression model for simulating and estimating the city’s physical expansion in the
forthcoming decade (2021-2031). This regression-based estimation takes into account
Sahand New City’s population-loading policies and aims to clarify the relationship between
urban physical growth and population absorption over the past two decades.

Material and Methods

This study utilized Landsat 5 and Landsat 8 satellite imagery (sensors: OLI/TIRS and TM)
from path 168 and row 34 across four distinct temporal periods: 1995 (1374), 2005 (1384),
2015 (1394), and 2022 (1401). Imagery for the month of July, characterized by minimal
cloud cover, was sourced from the Earth Explorer database. The spatial resolution of these
sensors is 30 meters for the multispectral bands and 15 meters for the panchromatic band.
For the initial two periods (1995 and 2005), imagery obtained from the Landsat 5 TM sensor
was employed, whereas Landsat 8 OLI/TIRS imagery was utilized for the years 2015 and
2022. It is noteworthy that Landsat 7 data was excluded from this analysis due to the SLC-
off error. To assess the physical transformations in Sahand New City over the four decade-
long intervals (1995, 2005, 2015, and 2022), band-based remote sensing indices derived
from the OLI/TIRS and TM sensors were applied. The urban texture index was computed to
delineate the area and periodic changes occurring within Sahand City.
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Results and Discussion

The current study employed Landsat 5 and 8 satellite imagery to investigate the physical
expansion of Sahand New City over the past three decades. The analysis revealed that these
satellite images effectively captured the city's developmental trends, achieving an overall
accuracy of 70% over 28 years, along with a Kappa coefficient of 0.74. The findings
indicated that Sahand New City has followed a consistent trajectory of physical growth from
1994 (1373) to 2022 (1401), with a notable acceleration in the rate of urban expansion of
approximately 50% during the decade from 2014 to 2022 (1393-1401). A significant
observation is that the most pronounced growth occurred in the final decade leading up to
2022 (1401), in contrast to previous studies on remote sensing-based assessments of growth
in metropolitan or mid-sized cities (Asadi et al., 2020; Akbari et al., 2019; Ghobadian Nejad
etal., 2018; Mahmoudian, 2019), which reported more uniform or slightly fluctuating trends
over comparable periods .During the 28-year period analyzed, the physical fabric of Sahand
City expanded by 850 hectares, with the majority of this development occurring after 2006
(1385). Regionally, Zone 6 of Sahand City, which contained approximately 35% of the urban
fabric by 2022 (1401), exhibited the most rapid growth during the decade from 2014 to 2021
(1393-1400), with a 52% increase in urban infrastructure. Given that the primary
development objective of Sahand is to mitigate population overflow from the metropolitan
area of Tabriz, population growth has served as a significant driver of its physical expansion.
The fitted regression model demonstrated that over 80% of the city's physical changes could
be attributed to population shifts over the past two decades. Furthermore, the study
underscored that to accommodate its estimated population absorption capacity of 185,000
residents, Sahand necessitates an additional 38% physical expansion, raising its total urban
area to 1,181 hectares.

Conclusion

This study demonstrates that Landsat satellite imagery is a viable and effective tool for
detecting trends in urban physical changes. The urban expansion values obtained from
Landsat imagery exhibited a strong correlation with the population growth of Sahand City.
A significant relationship was established between population growth and the physical
development of the city during the statistical period of 2001-2021 (1380-1400).
Consequently, the regression model developed to analyze the relationship between
population growth and urban fabric expansion—after considering the proposed population
absorption capacity of 185,000 residents under the Mehr Housing Policy—projects that the
urban fabric area of the city will expand by 38% over the next decade, reaching a total of
1,181 hectares.


http://dx.doi.org/10.61882/jgs.25.79.12
https://jgs.khu.ac.ir/article-1-4199-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-09 ]

[ DOI: 10.61882/jgs.25.79.12 ]

3 & rrea-vyr s b L
YOAA-BITA :‘5/-(‘2}# el

https://jgs-khw.ac.ir/

AR ez
2@ (LTI

i

Cawaad ‘5|o)|9.:bl.o e )‘| oolaiw! b wogew o> By Lg..\.:JlS Arwgd Mgy (oW )y
"ol (555003 Langen BT (g s silro B 50 150
z.shargi70@gmail.com :aeblly . oyl sl ¢33 s ¢ codawl 13T oLEULIIS 33 yud’ Alg (63l yeds 0955 (8 5SS (5g2xiinils )
2Ol g) x| oMl S13T oLty ¢ x| a1y (6 yloxo § (63l e 0955 ¢ J giumno 0 kinmns g5 .Y

mostafabasiri@iau.ac.ir :aoll|,

Shr_md@yah00.com :4ebb 1y .yl y1 ¢33 35 ¢ ooDewwl 3131 oLKLGS (33 i Alg (g5 luws peid 0955 ¢yl SLiws .Y

oS> alio wleMb!
Ol 29 LM (o 3w 9 8l 4 Wider (Fwly &Blg 50w gbe el s i
Arwgl HouleS (G e IS (g0l s (GO0 Wi (Sl ol Sl ABS 95 (b yo (il gy dllie
Gz ] ol Bud .Cawl Oylg0 (! 3l GlAiged diguw was b A4S W0 )8 lawy
2955 A0 (gl s 31 (S (ylghedy g W02 e (AL Arwgi Wigy (6 3Lw ST redl yo &b
Ly oyl 30 bl oo AFNNFYY 6 5loT 090 (b cawad sloylgnle pglas 3l solisw! b VEV-ANA
90 51 o) g WWAY AYAY AFVY o bl 0,90 F (gly shidysn (slolgnle s alai foc! Sk &L

29l 59, Gl Sluwbre @l Sy @ly2l b oS 351 A 5 & cuwadd olgale VNS

o A
Sy el (b o xb <l oS Wlpuis ol OLI 9 TM (glreuixinw o e
T e . . . ; VEeV /AT

Oyl @i (pl gl s )5 Elppuiw! g dwle digow el e 53 (o) 129 )50 Ll g 6
D) ]

Il el 33 Consl o0k £ IFAY Sl 51 igens s GdlS drawgi 3 iy 45 O3

VE-N/-QUVE
Voo o) SO b el coluo 5 ATAY Lo Sy s a0 50 Lol tawl 0591 9 399 (5 0l VECE/) e

b el Cobuo (bl and 5o Culed 58 g damy HLSB BV 4 L 480 & o (5000

SITAY aps b e @blo op olid y 5l s oo plais| 895 |y i oS 1ojlgunds
A0 Glaweb! Fhaw 53 o gre (Swod SO 4Gl @ azgi b Cawl 039 Pl JRVRE Y-
SV A skl 0393 (b Sy (SIS Arwgd 3 Caprar by o (P_value=0.05) o °)‘9‘°‘f
9 ooz duliy (s 00 0010 (3l FgmawsS 5 Juo 1 (R=0.91) w0 ,5 51T 1Fee 6:;:::

Jlasl 51 o et ool ol spdyamer 0 S8 b ol Bl wy
39 e ol (GadlS b Cooluo a5 00 yLiS (L3 138 YAD) je0 (ySmeo (g Cauwlw

A B9 a0 (guwo 33 A Wy S b sduw y LS NWAY & ouss | ans

3 oolainl b diges dyaz 0l (GOl dnnsgy g,y oy (VT F) Lags (Lol (655003 g ¢ ctlran (g pmas oy o B, sobswl
FAF-FYe (V) YO (ol pale g0, 5 Clidy cawdd Glojleals glas

http://dx.doi.org/10.61882/jgs.25.79.12

ulfwy © 'Q‘)‘?r.’. us"))‘?’ olKisls :].‘.’.\U



https://mail.google.com/mail/u/0/h/1f06lk9g0rgjq/?&cs=wh&v=b&to=z.shargi70@gmail.com
http://dx.doi.org/10.61882/jgs.25.79.12
https://jgs.khu.ac.ir/article-1-4199-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-09 ]

[ DOI: 10.61882/jgs.25.79.12]

VFeF Gl VA o)lads ozl g Connwr Jlw (2 bS]tz psle (6051) 1 Oliini’ g pui FAA

doddo
Ml jl o a5 50> b Gl po b pas slossay G iete 5l (Ko Sedid pa oyl b ] o g 059l
SN0 > Sy b g 2l Hoba Gl Somez VA (3 Bl 0 (Sie I 1B o0 e 0 S
Sl oo, YO Lo 50,80 o )lhe can 31 io a0 YAY' . Lo [0 585 0,Lle G 5l a5 (g gboay sl a8l jiul58l
TV Ve Jlo joao,0 1 5l cdl il ol Cumez 5l Sa e Jlem Ol @l Comez S0 85k
Ay dad aS 09, o0 Ul ol o ) dolet w0 FY 4 VY Lo B ogd co (s e 9 0o, Yoo (0 Ao 0
586y 20100, 502 5 58) am0 &) arwgi Sl )0 sloy5iS (b (> oRst 5 G (P1P  Curex S
2 St Gyl iz S5 50 5 anwgi )0 GloysiS 0 Sy le et s (Rl ) Gl sleans
22 3) 32 a3 Slar ey 5 il ol ol b alad o ol (2 555 050 Blannst (slo 5
D9 oo yaetd (golaidl Lyl i g Comen 0l o g Boes (6,0 dnwgd S yus g 0, GlagSI (V2 VY ()], 1S
L 5 s (Sapd sloosgame o (b af el pglis 5 gy (gl s (Sused g (VY o) 5 L)
ol S1s YA (Ken 5 Ghogarme) aily oo Gl (S 5 (o8 Lo 5l sogas 5 (B slacaz o ol ol
(VN7 Ghlen g oyl delosl cad (500 (9590 9 Jolaite (So 38 dmmgi 2Bl delipn 0 g @ S,

2L S i 3l o 1) 055 BLbl S5 (slagiany it 3 slaans ;3 itingd 03, 4 azg b
N5 a2l on S 5 455, S s el 5 lnged 53l o o g Ln e nizma il 13
Comaz o5 Gloj j0 igd oo (555 50 (3 Ld (8 lagysly 5 goladl Dl (e glaglralr (sloiz]
Ol yss (hgPciws b jped ol (lojlis 5 pllas 5 by oo damsi Co s a0 )2 Y (5 Il s g Cdled il (al38)
QS oo JLil 1y cpey gebans 5170 /Y 5l e paiid et 3blie (VoA Y- )] S 5 (Ko losly) wigd oo (il
5 ko) A o (S5 o5 e Bolie 3 50 b I 48 (i o ks FIF) e Smer sitn WY V) (Ko 5 D)
5 oty Sl sladuay o jed 5o T 5 (8l sl 5 (et 5 ez QLS 0S, (VY (e
21y eleizl (Saij 5l slejl JB il wiled S lay a5 (s> Cuadse 9 (i 5l (59,m 4 Lo 1 conl pALIST
ey soges bl «g5ysltS Y5 ame gl bapl BT aS S o e (s sslimy slodd g 055
oS5 b gob ks 5 Sl Gl slog )5 & (grmrb Slajlledz i o i e | 18,5
30 ome slgmgol 5 g5z Ll oo Sl el Sla i By 50 S 5 S S5 e Dlite (S5
Slodog> 4 Comd (6 lmm D9l Lo g 2 S 50 (Sl Al 5 )8 3l sladns )3 ATAT (e 5 500 cone)
ol as asl ol degm 5l o dz 0 dim 0l (0 Ol az 0 lawgie 0000 )5 Caw Laglds Cpl w00 )5 oy oyl
AOYAY L g 500 lolu) 05 o bl byed Syl pliz pb @ oasay

gl g (e Dl (Gt lp a5 Cn e se0ilime eSS g Slojlgale pglas ) eslin ]
a3 g oley S b g0l ytoriw albejuis laools jloolaiw T ojlo 1) ce s (i a5 0090 2 )] 658
Oyl S lizee Sloj slooyg0 jo o anlie b s 90,5 pladl 511 slas )5zl einl &y cons (g5 oo
OYAV e 5 00l (cad) 0,5 b 5 Glotend |y ST slodlo glp e 0y 5 (23l

S35 g e Dlegd g0 3l (SG 0)lgen slo,lsle pglad il eolitw Il (60l drw 55 5 Ol uss Aig,y (g5l S T
5 wboy Cdo b aS Cuwl 00,8 ool 3 1) (Sl 1l (6,905l omiw slas,slid Cd i o | aliBes laie a8es j50
Sl 355 (il BT dnsss (s3sgeas 5,5 Gl |y gt S dnasgs 3 S Ol it SIS
Gotli sl ool Th ogS ol s 00gaome oo )l il gy Oyl 9 (g e A g o Hp A (VF0)) )8 5 o>,
Smn oI VY LY Jlo slas ol las adlas pl gl aslo n A gV cavadd Glojlsale yolas slaasl
Jade YeVe Jlo 0 5009 2o y0yioghS FYO L plyy o] polie Yoo o Jlo 10 a5 & gm0 cpl ay cailails  oiol38l 0,


http://dx.doi.org/10.61882/jgs.25.79.12
https://jgs.khu.ac.ir/article-1-4199-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-09 ]

[ DOI: 10.61882/jgs.25.79.12]

F14 OLSeR 9 B | ... jf ooldiw! b ciguw ik puis (Gt JIS sl Ligy oy p0

Ve¥e Jlo 9 5 @permeskeS VO L pln Vol Jlo g iayesiasheS VAV Loply o colas Yoo e Jlo 0 a5 050
E70 —2bl )53 o0 piz 4 Sloj 0,90 (nl Ol )0 a5 (ST Fete Ddlige @0 sk VYT L
Jlw 0 @y rieskS YAV @ Yoo v Jlw )0 auy0,200kS W88 5l )5 e 13b cou o] colinns a5 cul dilaie
ke anwgs 3,805, b ot (Sejed dnnsd 658l (omy 2 2 O F 2 0) (LSen 5 (g3l ol il falS Y- Y
Ay d bgre ol (S5 ol 3o )0 YT o0 aS ol i adlllas ol gl sl Olgsiles ps :anlllass g0
e (L 4 g 039 (g ey S3bim ) 97ed (65503 Jelse i 10 4l (Sujd dns 55 do 13 FY 5 Conex
Slade atlioo b 0uiSTn 5 (Bl Anng p (LS S93 AU (ul g 0o eI K03 elge 4 o Comer e
Gl Lyl 00505 ¢ 5o 005y 0y saies las a8 aib co +AYY L pl 5 20 Jlo &l Olsaile i (G) (o9,5]
G VEVY i (H) o9yl Slgls ggemme 409 S005 iz ol o0lidl 35l Glgailie oo o o Jlu oyl yo a8
9 Juloo anlllas 4 (\YAA) ) 1Sa 5 (6,81 0 Lo s ol 0aiSTyy ol [, S5Ls VIVAY s LN(N) jiSTos lade
(VYYVAIFY sl Jlo (b) BeSlo o puomi 5 alojiiy (slojlgnle pgla s jlolinn Th sgel o oed [yt 5 by
S9kiS ol g lels oguasme a4y bgype AA BV (gla Jlos ;o cyuss oy it a5 ol lis aslllas ol s aussls
WAL Jlo a5 e WWAO Jlo jo bl caw T asdl, a8 VYV Lo caws 4 WWAA Jlo jo ub co il el oog
Jlo a4 caes VY0 Jlo o bl el azdly, 2alS VWY Jlo cos 4 VYA Jlo jo &l e Colus ool aidly yiol58l
19 5 et 2 VEVA OYAA Y0 Slos o3l ¥ b 3o cpizmad o | 425 15 (6 puSa > a3 1FYA 5 VYAA
dgaz (6 )8 I VEF 83l 0 g5l o i bl pas el oa b 4Bl w slrodgase 4y bgype ag IS
RGN PESUUE B A R S PTG

29855 L B8 e 00255 Jhe ol L i 5 4 dams 5 5 03 Sz sl e 4 TN, 00 5 (555
G (5 o o 3 i Sl 45 85 61 Sy ) e gulis izl A48 JLu b ol o bl
Sloslatwl b (5B jad (Somd drwgs oo i 4 (VYAD) lSen g (gosl .l 355110 3590 0,90 ;0 14 dmwgs 51y
G Colse VWAP 5 \YAL OTYVA Gl (b as ols ol asdllas ol ol asslo  (slo,lgale gl —ai
g o T (o y slaaisle 4y ol ol G0 o a3l ol g il olial BB sy cad aiSle slaosgass
AUY) (5555t S Glapn; g EL (o ;0 VVFIAT) oo aisle o |y Colis a5 5 sbas tus | ool Lo | dal ]
adlas 4 (VYAY) (28 g 0l5 Lol 0,5 walss oss (o )0 AA/AY) &il 1o 9 (0o ,0 AIVY) LU sla gy (as )0
2ka 5 30 Ube) 5 ol Sblagil lsoliin] b alS sy DS gy 50 o1 b 5 Sl b (Sajed dam s
Alu Voo, S (b LS VWVE [V SIVYAA Lo jo i Sl a5 ol lias aslllas ol ol aisls 5 slo lsale
G, LA e o il Colus wiles 8L Lylps plasslis casloanws ) YYD Jlo ,o LS YVYYD-/YS &
5 BLS idie o515 a5 05 (L NDVIE a3 ls Jbjl aci salgs (LSe YPAY/OA L ply goms,0 VA/TY
o b (LS g 5 055 (BT Jibg Egemme A 597 el (pwgmatne (L2 Wg) S STl 1t e
4 WY Jlow o Jlaie cpl a8 Jb o wl 00gs S PAYAXY L 10 \WWAA Jlw o NDVI a3l 5l al ol
Dbl oo 0,90 ol o oLS ibigy (gamo o YV als slixe 4 plaS cwl oo S Iy alS LS FYAY/TY
aslo o) 4 olil 5 oLS b g LS YA paL YD B AYAA lo Jls oy aS ol ol iagh ol
Jooleiw IL oo Slej- olad s s ab ;) g5le Jow g Gl a4 (Y+)19) el g gl o Loads bous oo
g VoV Gl Jlo ;o iy as oy Colun a5 sl ol addlae ol ol aissls yy Soleaailsss 5 Jolw (sUlegsl
3 St il anl alE B, by d sle i o Baac e iaskS VAY 5 grye stk VoA Yo ¥
adlas cpl ol Ao 655 G e SOy ouls ale Gl (o S S 4 (V-TY) o, Sen
bl g oo mpm YoYe LYV e ol b ol jo Ly 5o Gows oad osala o LULC &l s a5 ols oylas
ol 08 Jons oad a5l Gblio 4|, LS by 5 b slocsess


https://geoeh.um.ac.ir/article_33415_546f4e61cc23c03a5efbc27604a118d1.pdf
https://geoeh.um.ac.ir/article_33415_546f4e61cc23c03a5efbc27604a118d1.pdf
https://geoeh.um.ac.ir/article_33415_546f4e61cc23c03a5efbc27604a118d1.pdf
http://dx.doi.org/10.61882/jgs.25.79.12
https://jgs.khu.ac.ir/article-1-4199-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-09 ]

[ DOI: 10.61882/jgs.25.79.12 ]

1FeF Gl VT o )laid oy § Connw Jlw (2 Uit pgle 0 U5 Oliini 4y i fY.

Voo Jlo b g ,tse 0888 5l ool ans g0 Job ;0 50 4 blo 5l e Jboud colus a5 sls lis S
Sl 50 (o) Gibig 9 S5 Dl (il adlllas 4 (VoY) ol Se 5 (Sobds o) walss LiSa VYO &
i S 8l 5t addllae ) s azsls,, CA-Markov g5l Jos 5 GIS s 5l ooliiul b las Sl wmsS
ol 0355 (ot 9o y5 FIAD) 6y Ll a sy LS VY-V F Y AAL Yo A gla i b LULC sl
il 6, YVFED ial3l game by S VEAAD 4 Y+ YA Jlo b o (65lotund s 99, 00 izl a5 Jl> o
VWWAY Lalls olab) b slacme; 5l ool ao,s g o aunlgs LI sob aslw sblic o] ans g0 Jgb o
B Gl (slsl Baw ol wipls hod GeSue 615 4 g paiay (LS YO el olil) alS s 5 (LS
sgbas 3l osliie TL OV E V-V TYY) 5l ams an b oiges da> 08 6odlS dnw 55 g 0, Wy, g5l IS0 T Yl
5z e ol S e 8 s 35T 5 3l e sl (S S5 Je S il G 5 s 0 slo g0l
§ i 20> Hd ) Canex (L Cnliw 4P b (Se )55 95000 cnl Sl VPN 1T ) s ans
ol 00gs 3l ans 90 b o s pdcames by b oS 0l o LS g5l K]

b b9

axdllaos ygo adlaio Cupxdgo

a5 S8 jehitedy iy am 99 Lo o8 an | (55 bl )T sl 5o s B o3l (sl st 5l st 20> 4
2 el s S Sl 55 (kS Ve alold )0 0l (nl Snex o) pe & (2555l 9 S 0 o3Il i
S5 3o it Sl 50 302 (5o el (9B 51 00l aal b (g5l e 5 Sne S )l59 S9— 1 VYFA Jls
oS ol JLSa \YED sgum ph nl 4 atil plazsl Lol as el 805 Glul 3T bl s oSl Gl b
7 oldlm> Job odgamme jo ol (pl ol o0omuo (V) UG j0 4T jgblen cow Toals adlg digew 055 asels ;o
a0 0% 5z 3o VY L addo O gax 0 YV oy Sgumme 10 9 (B,—0 Job 480 VD gax 0 FF L aado ¥ gax o
ool (555 e ol o 8ly 35| Sl sed 555l 8 e o i ek Yoy Jlad e
ATV GhlSon g jhaz)00) Conl 0sd @Bly gl 038 9 b g pud S yolome Dbyl (9 2 48lp0 52 5

46"00"E 47°00°E
2l it

38°0"0"N

37°30'0"N

45°30°0"E. 465007

(0,155 1 ac) axdlland jgo ddbaio (o LSl 2o CozBan (V) JSCb
o3 plil o9
L YF o, g VPA L3S o)leis 4 (TM g OLITIRS slasaiziw) A 50 cawad slojlgale polad 5l Gudis ol 5o
o2l 35 45 (Vs olo gly (VE-1IY-YY 5 AFARIY 10 (OFAEIY - -0 LOFVEI A48 cgla L g ol 0,50 ¥ (sl


http://dx.doi.org/10.61882/jgs.25.79.12
https://jgs.khu.ac.ir/article-1-4199-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-09 ]

[ DOI: 10.61882/jgs.25.79.12]

Yy OL&e 9 3% | ... j/ooliiw) b digw by ppuss (s l5" drawsgd’ Wigy (i 30

ol elad pigds;,laus,5 a1 Earth explorer osls ol 5l ceils o935 pmolas jo (Sbpl (ibg op S ol
slalo (g (o) 2090 ol 0)90 ¥ sl ddlioe e 10 Sisleg ,SSLasly j0 5 10 Ve (S, (slaaily o lnosizein
o lsale yslas 5 Y-YY 5 Y10 glaJlo ol 5 0 ool TM odizeias O Cowad o lsnle jyslas 51 ¥+ -8 5 1290
SLC- slhas 0939 Judo 40V cawad o lgale (slaools 5l el [S3LLs 50,5 solawl OLITIRS ooszuiw A cawad

oS eolawl OFF

REVOWIRERE BVR TR L FCIPove P W C]
sle o oo )y poyg0 Al Ve 0,00 ¥ (b aigw o - galdS Ol pss 6}LN)MT &l Gudzd opl jo
23,5 00l TM 3 OLITIRS sz 39 (50l Slawls (5,905l o (a3l 51V YY g V10 Y-+ 0 1340

u\.nb)f C‘W‘WW&“:)BQ u‘).a.uu5u.’>Lm.A 56)% uﬁl.v ua.‘>L~u c\.....ul.?bol)j

TS e WS o Jlo i Jublii (a3 L (g 3Ll
& oud Jood slacdl b oas jlusesbe slacdl o5lu K51 5 gl sl sl s 2 0ns Jlo i Jolis (el
obsS 3o B0gole zoadob jo oad lo s be blis 0,8 oo )8 osliiw 19,90 slojlgale niglad ) 5l st WIS
2S5l oo g oo 1)) 590 40 a5 Il 0 a3l (NIR) 05 50,850k 4y s (5 5L wlSasl SWIR)
(NDBI) (6505 <l ouds Jloy asls -1 abagly Cobulys il ool s 5o 00y eily 99 oyl o omes ,8,
50l oo caws 4 BU (08 b 5,00 als o] ¥ alS pig asls 50,5 7,5 b e 5 00 A bxe
el 00 a51,] (g pes 0I5 0 Jloyi Juolis asls —) ala,
S 3l oad Jloy Jolis (a2l (V) alad,
NDBI = SWIR=NIR/cu 1k 4+ iR

0 F LA s ad 5 50 Wb (TM oaizins ) & o 4l 45 45 s 16555 30,30330k0 ail SWIR (1) alal, 4o
D Wb A Cewsst) 1o 5 F Wil B o) )3 45 sl 335 30,8050k NIR a5 o 1o ol sy o0l laazsl JUIS ol
Slp A g0 cavadd Glans slal 59, 3l 5 2LS Gidg ool Jloy asld dalsl jo sl oad cols plaiz! ol «
00,5 sl (V) il abal) (olol g S0 003 039050
BLS g ool Jlo i Jolds (el (V) ala,
NDVI = NIR=RED/\1R 4 RED

Coles o e T ol pasee F b A s o jo g ¥ Wb O casod ;048 Cew | s 0 o lgale 30,3 0ib RED il
oAl 5l (BlS b g gl ) Ce T Ol 457035 (o0 d Lo (1) alal ) © 90 0 63068 23 (6,01 (a2
S ond Jloys by

e IS 8l by asls () el

BU = NDBI — NDVI

T P cmo 59
el ol Como g gy 5l 2LST ( egbg0 DLeMbl g4 1o 5l oolaiul 4oy
Sl paiged CoaByo by alali Ve 5lond aldgh (6,00 Sl a5 loal & (e sl 5 b)) sl G cnl 5o
Yo &yl U565 polar jloslaiwl b Boliai & jgody aladi Voo ol ol oolainl digus 5ol 09gd0me (6 s S8l 00

! https://earthexplorer.usgs.gov/
2.Normalized Difference Built up Index(NDBI)
3 Normalized Difference Vegetation Index(NDVI)

4 Accuracy assessment


http://dx.doi.org/10.61882/jgs.25.79.12
https://jgs.khu.ac.ir/article-1-4199-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-09 ]

[ DOI: 10.61882/jgs.25.79.12]

VFeF Gl VA o)lads ozl g Connwr Jlw (2 bS]tz psle (6051) 1 Oliini’ g pui Fyy

Vo ipl pandeid Cors (s Cono gl Colgs 10 050,58 Gl aigs el ouds jluscsle sogase 1Y YY L
or ALl oy D LS ol Sl Sl i )0 1285 L8 e glal jo CusSge
Slass s U s jilo Lol Jhad olic x5l (S Cd0 050 5 ool (6 4 <l onds 0dgi sloaiss Coxo
O 3A wuly) wl oo s @) (F) ddal,y 3b b JuSy JS

S cos (F) ddal,

1
0OA = Nz Pii

ay Lhs jwsle Jol hd olie gax X B« iulos] sloJuSy sloeasN o IS < 850A «(Flalal, 1o
Ll g ls jlccwl ax g3 90 gandnd s anglas a5 Sl o IS o L.JLc (S B e ly sl pl o

bl 5L s le ams e 55 line |y oud ganaieb casysb sl Sy LIS (asls (g o 05 o ooliiul
LB oo (B) 4,

P0 _Pc

Kappa = x 100
appa =

A wuly) asb oo HUail 550 33165PC 0ol cvalin S ;o PO «B) akayly jo a5

504 89 o] Sl AYYY Jlo olo 3 10 8 casaid TM saimins pglai (63, » oods Jloy (b <8l Laslis ol
oo ooguze jo lgs il ool el Job g S Jlews Oyge A ig el 03gdoe 40 (St Bl Jlo ol
2 Sosbar ad olelid el Sk el o8 Jlod ;5 (gogamme STl s g wipm D (0 og )3 g
Sloreds «awl LS U,0 ply a5 g 14l 00ga5me pgad 5l JeSo VoV o0 L VYVY L ol g Jlo oyl
9y 5l ol osle a6yl CBb Colus NYAY Jlo olo,> s am ans o Lol talds ools audeld (g e <l
5 Lo}o& St 8l o ol po sl ansls ol ) AYYY Jlo & s 4295 BB O yg0 4 ) Cawsdd TM 003
aS Sl 00w 5 LS YAY & Lo (pl 50 gyad Sl Colus Cawl 00,5 b ) digew i oy i oo
g.,\.‘il).\.w)duj) &5) Avay JL..J (% S ARS 4O Ll ‘w‘o.)yﬁ).g) ‘_g)_»‘).:\l)\\.\.w)uj)bs\vvv JL..J A Conn 3
L (29 L;La:ui;:}q).go})l.c..\.;.g‘d.;).e‘_&&):l_uj Jw Q_;" 30wl ails Pl A i gD (6 4D
)JjLa.: 65))| IR ooladamg).er» &.AL’ coluw e‘_JLw LJ"‘ )b o] °°)5W‘J“)“W)'Q"“L;e)“ L;LQOOBW
Sl oo e Ve ;SO AYAY Jlo o Cani a5 Can losgs S OV« plp A s 0] OLITIRS oo
pslai g, 5l oads ools jasid g ed S8l Colus AFY Jlo ol 3 ey gy 0,90 SLL avs o Lol rams o
ALl pglad yieS Slid b oigew a4l (solS A gl &g, a5 09 )] 55k daze A s OLITIRS oo
AR 4y Sl A5 G| 0duws ;LS AB - 090 @ ()05 30 pglal Ll p digu Loz o b Colus Jlo opl jo .cwl

el 0353 95095 (0,0 B arwgy S LIVAY Jlo w3

5 Overall accuracy
6.Kappa coefficient


http://dx.doi.org/10.61882/jgs.25.79.12
https://jgs.khu.ac.ir/article-1-4199-fa.html

195 Mgy () N

LS dew

<

-

OhSed 9 8 | ... jf ooldzw) b wigw s

fyy

meTee N[ YT Q e 1710 O Y

TETee I\ YT Q
7 Y i mpfo e 9N KIS T 0 ST SR e o e 9N EI o M oL a-

<67 b B e o aee QYN S o0 M Q-

46°12'0")

IYAY Jle oo

-
i

<
=
b

3
=

46°7'0"E

NuDBSLE .Lr-ﬂ,hmin NithiSolf NuO£9SeLE Nubh95oLE NuDESE-LE $5cLf NuOTFSLE NulFSolf

[ 60-2T-5202 uo Jraenyyshl wo.) pspeojumoq ] [21'62°62'sBlz88T9°0T ;104 ]


http://dx.doi.org/10.61882/jgs.25.79.12
https://jgs.khu.ac.ir/article-1-4199-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-09 ]

[ DOI: 10.61882/jgs.25.79.12 ]

’f‘f‘;l&«..o)‘;yq oylois oy g Conews Sl whﬁb»p}lc‘ﬁd):)l)’umqﬁb

FYF

i
A
5
=
s
&
i
&
5
z
z
o
&
£
i
5
<
g
e
b4
b
=5
r

TSN ITSEINN

s 55T e L

46°5'0"E 46°6"0" L 46570 8"t 46590 46°1 U‘I)L' 46°11'0"E 46°12'0"1

VeV Jleols s sl MLC o ol ganaids o1 oSl (>g >
A cewadd OLI ooz

SIYVY 090 b A 90 cawsd OLL s TM slaosimiow pglai 51 & soioms Sogew Q30> ped (G5 drungs Wig, (V) S

e el asli gyt 3l soliswl b 1F+)

SIS 8L VF Y BATYY Lo 5l x50 s YA 6,30 o cog ga 0asd (1) gz 0 45 ysboslan
e Bblie b dage olfals o0gue )3 j2a (oS arwsi (b Canl 0391 5 29; (SIS AT D) SO L s 02
615 piged alais Vo 5l osliies | osd 1y2) onbes s (gla il s | 428 5 alonil Sglite (glaclit b digen
robad s slend gl lsid wdl loaty IS cono a5 55 1 Shy wip 505 8Ll (Bolad ons
ol IVE ply 50 barss () LI oo 9 0o 0 VY ol IS jbods pw) 100,50 A5 F (slooyee o A 9 O conadd
omilie Bl glolsnle 25l (55, 5 o ] yiasl (SIS (gladigy a5 it o] Sl e luie! gl Lt oyl

0)90 b A g b Cawadd OLI § TM slrossizrion pglai jl Z stimmo dogew &3 05w (G0l drungd &l punti (1) Jou>

St 8L sl gl 2! 5l oolaiw! L YF-VYYY

Syl Cosdly b

1000

800

600

400

200

- a5
YA« YAY
Ve NG
' fa Ad-
- YAV

1373 1383 1393 1401 </V¥

Q2 3 g %:

TS 3 3

).
\YVY
YYAY
yyay
ARSI
&S Como
LS ey

IS 5l ae 0 YO sgas g oz 05 VP L Gl 5l S jsbas w0l o 00u0 (F) UK 0 a5 joblan

JLCARTITRRUL IS CY S

ab ol oo ls 18 ah ol Fasl [0 g was 0 ool ST o ,eh 2l

Al fpego oo HISCaT (6,0 8l 51 (LS V0« ) a0 YA 8,5 5 0 b s 0 Vo asl ol 48,5 1,8 o0

WY s M0 38,55 50 bt & 3 i g3 T 5 Y (Pl ablige i b el o0 85T (50 2l Ll
18 55 oads ST 6,08 il corlie 28 00 Ll 5l pylez 5 pges solSilr 5o wiiges 548 Corlos 1 S


http://dx.doi.org/10.61882/jgs.25.79.12
https://jgs.khu.ac.ir/article-1-4199-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-09 ]

[ DOI: 10.61882/jgs.25.79.12 ]

YO OV 9 B | ... jf ooliias] b g e pies S5 a3 i sy

z
3
@
H
R
-
z
2
o0
%
in
£ .
g
-

3T256'0"N  37°56'30°N  3T5TOUN

A

3 3 2 i Y x { : =
46°50" 46°6'0"T. 46°T'0"F. 46°8'0"TF 46°9'0"F 46°10'0"F. 46°11'0"F, 46°12'0"y

3TO54L0MN ITESPIONN ITESSOUN ITISSIONN

it e o195 35 A 5 8 Camnisid 3L 51 gyt o ksl (SIS Sl ekl b o8 (PSS

LAFe) g \WAY AYAY AYVY Sl o5 F jo digs 00 B Y 2o 5l plaS o 10 (6 0—3 <8l dnwgi Wi

o8 IS cpl jo S jsbjlen ccwwl oals &SIH(F) IS5 &g 4 gl a5 0 )5 aule sloylgale pglas 5l colaiul
Ll 51 AFAY Jlo U asl plcasloog digs 5ol & alas bgs o (60 b ol ) OLLS o i 098 (o0
Jlo 5l sms o090 AT ams o Ll Ceolazalas g b (215 nlo L o)l sime Sglis (a5 dnns 55 i
Sl Coline a5 5 5bdy cowl 08 )5 oy (GadlS dnw g8 0l (Hlgi plo 4 Connd etz Sygo 4 V) BIVAY
O 0, o b gl o, VF ) Jlo o )iSa Yee @ )b 1AV 5last cpl 50 VAT Jlo [0 ol IKaT (g 000

R 0092 99y (SO

350

- = - \:\.3_>L' \"c\.,...>l.i W“wl.‘

300

250 —_— el

200

3 150

100

50

1373 1383 1393 1401

-50

Ko s S Y 19 30 A 90 Cawadd pglad 1 wew e 00l 15wl (oIl drwgi g Ol i Wig, (F) SO


http://dx.doi.org/10.61882/jgs.25.79.12
https://jgs.khu.ac.ir/article-1-4199-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-09 ]

[ DOI: 10.61882/jgs.25.79.12]

VFeF Gl V9 o jlows iy § Gt Sl (2Ll pi> pale (600,15 Coliins’ ay i ¥Ys

Oleeblmhan ;5 )3 soe (K o SG a5 0l plin s Boiodd (nl @l i 48 dnw 85 gy S sl

ol 0929 (R=0.91) s 1 )13, j0s opl Comes Al g g s 505 anw o5 oy (P_Value=0.05) - /a0
) a8 Gl dangi Wig) le a5 S e ool B 1) Bl (nl /20 Gliebl a3 s e (e
b digm b Comez 58 (0 0n3 (V) Jgoz j0 &5 jsblen 0,5 (ilo Joe s (nl (Somen w9, Slpts ulal
Gl 0,0 b, SO L g cawlodw, ,a5 L VWY 1 Fe e Jlo j0 a5 Cenloog a5 i YF oo ol VWAL Lo

] 0093 g 19,
1 A3 53 o Wiyt (SIS GO 3 Captorr Sl gy (V) Sy
JSaA 5 0 Camatt) sl jl oud gl penl colos Cones Ju
£0 Vo WA
YAY YEo.- WAD
fo- Fore yra.
£ AYD- - TN
AO- VYWY Voo

Al 8 ol 698 Slied 5w B (Sloysd (Sraz Sl G o 00l 5l (g S5 50500 e

gy 3o yd A il e el oI Axwgi Gl 5 05055l allie (lyieds g b (erez Sl 45 09
L) 3 onl Srducene Codib IS Ly oad ools (A5l Jae el oS el 1) S 08 0 a3
4 dige e 0 Sk oS he Joe o e [ ENAB S e plp oS (e (S 0 ladaw Lo Jloel (0905 Ll
Al aoles 959, s, YA Ll58l SO L GLSa AD ) VP ) Lo 09290 a4 Cond a5 diewy alss LS VYA

Ao Gz dudy bl Ao el dxuigi 99 (s 12 00 0010 (5l (G ) Juke (V) Jgur

o ypolie Joe sladalse
LA  Pearson Stees cus
A \ R s e ey
YA ' Intercept
> A W R ==

& S Ao
e I3 (ot a0 a0 e 5355 51, 5 5 2S5k 5T S5t 5 S8 el 3 s sl et an
3 S 690l o OLl 5 slojlgale yglai jloslanw] ailos,S lawy dawwgi b gl S (g0l ;0 o> gloy0ls
G Dl i 50 (02 )l (65 Dl Gl 5 g5l I8 Tl a5 s | la by (0 5abpo 4 5 0 i
Sl 5 S a o 1y g T o9l dagl lad 8o LS o gl nl celio oy JIgi a5 oo o2l 1 6 05
5 St G (VoVY (St wl 035 (645 lra—o o ol Sealins 5 a0y (aly (Lol g ooee
o fsale ol 31 oslital b s o g 88l b S g gl A, 51 a5 (60,0, 45 ol oL (V- YY) S
ot Ay 6o y5l il 1A 5o gz g5 bl Slyead (650 comm s slooles sl Lol b et ool oty e
sl 655 el ama ¥ b bl gk 4 50,8 bl olatel b |, Eost) (glolsnle ol it
O Cawasd sloylgale yglal a5 ol 00ud Gulou (pl H0 Dgr Mg WA gl patie A, lo A 5 O Cewadd sloleals
o, Ve gl e YA IS Como g p)ansS Ko T diges duas 14 dew g Qg diiwilys 495 BB CBs LA 4
Sl oD VF) BAYYY Jlo 5l aige sz b 45 ol a5 Buios el gl IVl IS 6LlS ey
SIVAY ams 50 0t sudl w25 cnl Sl a5 SewTod S JLSo | (odlS dnn 95 W9, S 0)lgen (o ) 23590


http://dx.doi.org/10.61882/jgs.25.79.12
https://jgs.khu.ac.ir/article-1-4199-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-09 ]

[ DOI: 10.61882/jgs.25.79.12]

fFYV OL&e 9 3% | ... j/ooliiw) b digw by ppuss (s l5" drawsgd’ Wigy (i 30

Ve 0,90 b aS aul plo 8 13 haioe b gudss ion (pl 0 a5 4298 B aSS 09 0s,0 B0 dga N TN
P al B TIF) @ it 5l ams o 0 ) (e yid o ige a2 b A o 50050 Jlo
Ohlen g oDl a3 ploxl Slo slojed b b DI 0 ) (5590l v (53,1051 0590 40 a5 Sliios
oS Ol 5 L L Al G bs Wy, (VYA Logeme ATFAY (] K g 015 Lold AT ()], Sen g (5,511
MO+ o ) oL o s (ol il aS ol asei s dls YA 0,90 (pl (b 20,5 sasli s g kel 6,98 (b yo
Gl oy Bld 5l casl 00 YWAD Jlo 5l o & b e lajlu gl (pl sdes jidu a5 04 odds g9, 5,L8
3wl ools gl 095 ;0 VY Lo o) spw (s C8L 5l oo ;0 YO 890> 4S Sigew 4l £ Al aS ol edud
VENYAY ano 0 axl cpl 10 (60l S8l px a5 (g sbds Wlodgy VF- - VYAY 4o b jpd le o polis
oz sy S xS sl S S A g8 e lol Boe aSif gl b ac L odgr axlge (oo 0 OY 08, o L
S Sob Cow Todgr sl (nl Il dn 55 odae Slagpl i o 5l (o Come 0B ) W Tosg 32525 02 D
Sl aats Golwlyy g oz 0t I Sl jlao o Al s 0and o3ls A5l (Soe S5 S olsl
ol 69510 rdytumar byl oS L aS 0 00 Bz ol )0 sl s BB 10d (oSl a0 90 (erer
GaJlS il colue a5 510 55 550 (gue,0 YA (05 dangy SO @ 5Ls ol ool eanl 145 152 YAD g0 a5 0l

A LS VYAY @

OB olbsde
o9 G Jeol 51 (59
anla ] dan 0l 8,50 £ad9e (nl 5 Wilodged Cule) sole (Eagh cnl el g bl jo 1, IS Jgol o Baiasss
olf..m “3.; &S)L.Zm
s slaosls Julow 165 0l 3 Luges g (s ymmr (hlas (3,0 )05 gs (515 4t o B, o dmodls (55l eex
Sl R bt 9 5y (hlaan ¢ By
sl US4 Lo 85 asbobb 5l 2 p5cis dllie o o Baiay s S jLiw
dosls (5lel Juloigas 125 «lawloe alil dosls (55510,5 5 iole;l plowl dadiges (55lwoslel § argi @ 8,0 1,0
Al g3 iem A gl g Sl yss g oo
@l USRS g sy ioigi plxl Ul Ol gl Ak aslpbl sleal) sbiul i par ilaas
dlis g5l 2l 5 Sl Dol
Alio oil g anlllas o idgh ol imgh >k j0 oS i sl bl elive sbiwl : Lol (65 08 Luga
&8l o)l
S, mdle o)l dllis pl B aag g
Sb s>
) Jb ol irgh o)


http://dx.doi.org/10.61882/jgs.25.79.12
https://jgs.khu.ac.ir/article-1-4199-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-09 ]

[ DOI: 10.61882/jgs.25.79.12]

VFeF Gl VA o)lads ozl g Connwr Jlw (2 bS]tz psle (6051) 1 Oliini’ g pui FYA

&bw

pobai loeolaiul b BB il (SO drwy dwiien (VYA des il feeelpl (68T sl ol
RE-FVAON - o olisb 3 y40b sl lgale

ke jhoolaial b sgiie o8 A7 (i 5 Jeod (OVYRA) ) (grome a5 1 lom ) ) el (655
AFF VFA (DA« larome S blie g Lilim (0 FYAVFeF sla Lo ) 355 e 0 0 5 ailojuiiz (sl lsale

a5 3,55, bt a8 i (55t (VF ) Ll o 5 g, (5 s 03] 1l (53052
. 10.22059/jhgr.2021.323421.1008298 L.l sLl i sla g colsniles o ranlllans jge 1331,k
doi:

Ol s Sl Rz s 2l Gds 5 ol Ay (o OYAY ) e 60l 50 Oleled il B e Lol
FYoYOF (YY) bl i 4y

Y£-04 :(V)f? su_x.uJa ‘_gl.d‘)o 6"’%}“‘“5}’ ‘Q9L§.Lo S9=> Ja;lf..:

o9, )| oolarw! b G.H)‘ ‘_g)..‘)lf u‘l,.u..x.: ‘_g)lm)&“j YYAY) Dgette S (gou ) po G?b ‘)L_.:u ‘oo|)' Ls,a_»._e
VYAV (i (6l ki oolojlans ecSuilogy (olo imlod el o5 1! (63,50 anlllan |5 b sl

oolaiwl b o2lS idigy Ol puss a3, 0 Qi ).ul; 9 5l el (SO 58 dawsd (VVAY) Lo podle M8 ¢l g0 55 Lol

(1) Gl DMl g (5,10 paddi qwiige (rig s (sole a0, cslojlsale pslai g (5l Gbs, 9 (I Llegil
OY-5-

9 ‘5‘0)‘9_6& ).:9[.44 )‘ oolaiwl Ll ‘SJLGS - 6&.4..][5 U‘M ‘591..:))‘ (\\”‘\/\) Oy H9 “}:.a.‘.:y ‘_g)L\) “).A.A.A UL’QM
ole aslilad Ldlia wolisle 5 508 16050 dalllas 055 (slaJsha 5 355 ke (sl ruoeis (oS 55 (b5, 65,54
AYYF YN Vel nl obdlis ozl

6.5‘) Uiy Sl ypaasS 5 (5 4 drangd gy AOVFY) Lo jaes glle okl IRV PRV =) ‘5:[4;&
uLC)Ua‘ L5“M'®5)" _L5A.1-C aolilad A 9 Y Cewdd ‘_glo)‘}.lzch ).sta; 6Lm.\;L d,d.].: )‘ solaw! l; oﬁfﬂl ).Q,.: LRPRE
AR ARAR AAEAR A D) A PRVURIRN - JErS

ashaie Lol (6 ) oS 1 ol e (Sopd dewgd FILOTA) . SOE nulias taesl s g UL o Lol
M-8 (DF olasl Ll i 0 5 la 5,55 cidghm ode (saolilad O

Wil 2 aST L Gelis (550d anws (smiie 5 s3ledoe 2y OTAA) Lo putie ss3g0 4555 1 lo>, (5055
AP (PR (S sblie Ll clallas

Akbari, E., Zandi, R., & Kalateh Maimari, R. (2019). Analysis and prediction of Mashhad city
expansion using multi-temporal satellite images and Markov chain (During the years 1379-
1404). Geography and Environmental Hazards, 8 (2), 149-166. (In persian).

Asadi, A., Akbari, E., & Shafeii, N. (2020). Predicting the physical development of Qaen city using
satellite images. Spatial Planning, 10 (1), 67-84.

Fayyazadeh, B., & Haji Mirrahimi, S. M. (2008). Detecting land use changes using object-based
classification method: A case study of Andisheh Town. In National Geomatics
Conference .National Cartographic Center. (In persian).

Ghobadian Nejad, M., & Fallahi, G. (2018). Physical development of Shiraz city and its impact on
vegetation cover changes wusing cellular automata, fuzzy method, and satellite
images. Promotional Scientific Journal of Surveying Engineering and Geospatial Information, 9
(3), 51-60. (In persian).

Lee, S.-H., & Baek, J.-J. (2011). Evaluation of the vegetated urban canopy model (VUCM) and its

impacts on urban boundary layer simulation. Asia-Pacific Journal of Atmospheric Sciences, 47,
151-165.


http://dx.doi.org/10.61882/jgs.25.79.12
https://jgs.khu.ac.ir/article-1-4199-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-09 ]

[ DOI: 10.61882/jgs.25.79.12]

Fya OLSeR 9 B | ... jf ooldiw! b ciguw ik puis (Gt JIS sl Ligy oy p0

Mahmoudian, M., Ziari, Y. A., & Sarvar, R. (2019). Evaluating physical-spatial changes using
satellite images and a combined method of Markov chains and cellular automata: A case study
of Kermanshah City. Geography Quarterly of the Iranian Geographical Association, 17 (62),
104-122. (In persian).

Miller, R. B., & Small, C. (2013). Cities from space: Potential applications of remote sensing in
urban environmental research and policy. Environmental Science & Policy, 6, 129-137.

Moghami Rahimi, F., Mazidi, A., & Ghafarian Malamiri, H. R. (2022). Investigating urban
development and land cover changes in Abarkooh city using the integration of Landsat 7 and 8
satellite image bands. Geographical Information Quarterly Sepehr, 31 (121), 127-141. (In
persian).

Nazarnia, N., Schwick, C., & Jaeger, J. A. G. (2016). Accelerated urban sprawl in Montreal, Quebec
City, and Zurich: Investigating the differences using time series 1951-2011. Ecological
Indicators, 60, 1229-1251. (In persian).

Netzband, M., Stefanov, W. L., & Redman, C. (2007). Applied remote sensing for urban planning,
governance and sustainability. Springer.

Parizadi, T., Mirzazadeh, H., Asghari, R., & Karimi, A. (2021). Investigating the pattern of urban
physical development with an infill development approach: A case study of Miandoab
City. Human Geography Research. https://doi.org/10.22059/jhgr.2021.323421.1008298

Sasanpour, F., Ziaeian, P., & Bahadori, M. (2013). Investigating the relationship between land
use/cover and thermal islands in Tehran. Geography Journal, 11 (32), 256-270. (In persian).

Shamsipour, A. A., Azizi, G., Karimi Ahmadabad, M., & Maghbool, M. (2014). Studying the
temperature pattern of physical surfaces under different weather conditions. Physical Geography
Research, 46 (1), 59-76. (In persian).

Vahedian Beigi, L., Pourahmad, A., & Seifoldini, F. (2011). The impact of Tehran's physical
development on land use changes in District 5. New Approaches in Human Geography, 4 (1),
99-111. (In persian).

Wu, J., Jenerette, G. D., Buyantuyev, A., & Redman, C. L. (2010). Quantifying spatiotemporal
patterns of urbanization: The case of the two fastest growing metropolitan regions in the United
States. Ecological Complexity, 8, 1-8.

Yang, X., & Li, J. (2013). Advances in mapping from remote sensor imagery: Techniques and
applications. CRC Press.

Zandi, R., Zanganeh, M., & Moghaddam, M. (2019). Assessment, modeling, and prediction of urban
development in Neyshabur with an emphasis on earthquakes. Geographical Studies of Arid
Regions, 9 (36), 16-31. (In persian).


https://doi.org/10.22059/jhgr.2021.323421.1008298
http://dx.doi.org/10.61882/jgs.25.79.12
https://jgs.khu.ac.ir/article-1-4199-fa.html
http://www.tcpdf.org

