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Figure 1: Location of the studied area
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oslizal b (T ) Jlo gloylsals g pd gl nlS comla— Jodr Slesliul b (1488) Jlo glo,lsabe 5 suai glas S comlow—0 Jod

Jlazsl Sl 5y, 5 Jlaz>l Sl 5y,
Table 6- Land use area using maximum likelihood Table 5- Land use area using maximum likelihood
Cles Sl
. . s $ L
G kS bags 2 ol G S St
AN 5 3SKns
. =
VY4 Py o
AOA/AA 5
VAT o cr
YA ol ees A ol s
YYY/00 N i VYYYY/AY =3 oS
Yi4. wilaa S AfAY i IS



http://geographical-space.iau-ahar.ac.ir/article-1-1828-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 16:18 IRDT on Wednesday June 10th 2026

WAV (licusy FFolach aauaa Jhu (bl ia SLds ohia g5 sale dolilind 174

! 1o by, 5lesbial b (YAVF) Jla (lolsale psmas slacs S combonV Jpis
Table 7- Satellite Satellite Image Usage 2013 Use by Maximum Likelihood

Cobew
o kS L)l ol
VAAA 3Kt
ARVA S
YoV RO
YYYANVE =2 LIl
viq. ailas S

45\)‘@;‘}-‘)1:5 > axllas )90 Ls)LoTo)_gé)J ébéﬁ)lf)\&iﬁéwkﬂaj Co-luws (/\ J)J\?))J

NGO P W
LAL;J..U\S ol J:._JJ—/\ JJ.\’
Table 8- Land use area change
J Sl comlas s J Sl colus s Jlo 5l ol o5
(Y+AY L 1a4Y) (Y AT L Yerr) (Yors 144Y)

Ay G FeskS Aoy G kS Ay Er oS 8 el

\YY/AY VoVAA AAY VV/NE ACVAR AAVat s

—\VAY —VEv/e VY —0V/07 SARVIA —A4/0 &

YY/Y4 ¥4/ AMe YA/LL Yo (RVaN ol Goosles

Y —E,0A -yny —YT/AN /8N YaNy RS YeA

G Gt G o Coles oS sy Y (G 4 aBl i 0 S0 s e
sl 8 s glaais sl sl L Arc GIS )lj-é\p.} b 55 )8 b Gl ssd ailbe SsSs
LAQ,;-L«.A} €3 Jg.&) .,\:.S‘}J (\OHY—V'““} Yoo Yo )Y (Yo-Yeer) JLA) 09 4w D u;j.(.w.ﬂ “ ‘_;:).«<.W.AJ¢.G

(A Jsdr) 4o 5 aloes m e eslS e


http://geographical-space.iau-ahar.ac.ir/article-1-1828-fa.html

VWAV (lieas) FFojlach adand Jlu «abidl o (SLdd i g5 ale dalilad

\V

J47400°N

-
& i s o 3 ) fri
o Pt St s ) | | s
= Pt S &

N A M NN
1y L

>

34°400"N

3IS'0'0"N

3L°200°N

48°20'0°E 48°40'0°E

487200"E 48°40'0"E

V4qy-yees N

A

2 Pt o ol f 3 St
-,4;\_‘-_.}._.

$250 B 10 W N
T L

3IS'OO°N

350N

34°40'0°N

347400"N

Yooty N

A

P ey il 5 feS
® i ot Mg N et

W 1§ v up

[ETTE T - -]

48" 200°E

4400"E

48°20'07E 48"40'0"E

48°200"E 48°40'0%E

3ISTUN

34°400°N

Downloaded from geographical-space.iau-ahar.ac.ir at 16:18 IRDT on Wednesday June 10th 2026

S by S ph A S Jd glaallizt S
Figure 4: Land use change from residential to nonresidential

(mr 78S oo ) G55 & G55 b 608 5 mlas is -4 Joi
Table 9- Land use area change from residential to nonresidential

DL ngg‘)lsﬂ,:ij ol
(084Y-Ye o 0) bl

DL ‘5}:)5]::.&5 Co-lew
(Yoo oY T) cladle

33 S e Colew

(VA4Y-Y 1T claln
Bl e g

(r skS) (2 Ao skS) (g 7o5kS)
q8/AL VYo g8V S5 s (o3 5 2D 355l
OVALY Ye/ho YA .

S e

1o Sl b S b -
5 okl Sle S s CA die 5l esliud L aldS Comdy w0 g b LS k8 L) e n S
IS b o5 S s ol abol pm OIS 018 s bl Ol (b Jalo 0 055 0 s e
oS 428 (0 JK2) s et s e S 5 kol SHL ) balol ol esle 1 Aol (s e
Sased 5 VP Jl Gl odd i e 48 LS o e LSS YO LYY 2l Jlesl U ST o5 gl 5l

CMA\ °J~—~:"\jb‘ (-\ Jg.\;))b L;,éb‘ Lsf)ls“;‘)‘.‘.ﬁi:


http://geographical-space.iau-ahar.ac.ir/article-1-1828-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 16:18 IRDT on Wednesday June 10th 2026

VWAV (lieas) FFojlach adaad Jlu « bl yha SLdS oui g 5u- ol daliliad

A

High - 64.8349

Low: 0

o 581 5 Aol (6 sl 5l ol (7 oslr 5l Aol (@ g (o2 S5 55 2 5l Aol (Ao IS
e b 9 (5

Figure5: a)distance from thecenter ofthe nearest urban object b) distance from the road c) distance from the park d)
distance from the attraction centers And) image of the slope of the area


http://geographical-space.iau-ahar.ac.ir/article-1-1828-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 16:18 IRDT on Wednesday June 10th 2026

VWAV (lieas) FFojlach adand Jlu «abidl o (SLdd i g5 ale dalilad WY

48°200"E 48°40'0"E
W1992 W2000 @2013 2030 ¥ e s ihomg 2 g
1400 -
1200 - o
] - £ z
- 1000 H e
3 B 2
Z 800
‘”}j: 600
3, 400 - & =z
» g g
200 % g
3 3
0 ot -
it S e S s AN R
A :
SN £ 48°20'0"E 48°40'0"E

2 6 s s Sl ged 1o (W) Tl gl 0dd e Bl (5,08 428 1l S
Figure 6: (a) Land use map predicted for 2030 (b) bar chart land use change

sl agd polal SBs ) p-

53 5 el ol aloes IV WL adle sl gl Jleasl STas iy LS o s 5 IS G slie
Slp s rl Come 53 b skl bl el sy TAY (VL adle poles 5l p JS G e
&b .(Hassanpour, 2013: 371; Mirzaei Mvsyvnd, 2011: 97) <ol o L5l O o bl sl
Sheslizal b o) 68 5 ALS iy ghuaid 53 Jsd MB Cons Olpe (p5pS Opokl U
Sy Come 4k ol 4 a5 L a5 «(Khedmatgozar Dovlati, 2011: 74) ail e TA0 o)l sale s slas
hg oS US o Sdpie Ol i 4 ar g bl Jsd BB bl ol sl Jlezsl ST
JA/ N (Yorn) JAYNY (V4A0) sladle sl LIS o oo Clguie oY U)ol i 45151 Landis 5 Koch
Gloaib glaazs L (Y JS2) NDVI glaais amslis b fpizeen ool odd L300 Jle TA0/T (YY)
(Kt 3bLe) NDVI slaaiss U T (55,5laS ()8 aid a5 ud asiie (F JK2) o=l iSTas ol

Ml-vdéﬁ“}w ‘5.)\.‘.’4.&..19 B qu.‘I}-‘ j‘S‘J}- kfi'j-) C3 LsLijgﬁ JJ‘J C».E.!Ua.ﬁ a.l.;n.kzjj;

S5 G Sl Ol kS ) 2
FAMR Jsles) doss TANY Olpe & (Yeor §18AY) badle o SsSeme bll (A sis) & ax g U
Jolas) doss WA Oss 0 GsSmn o) (VY B Yoen) Gladle oo 4l I3 (o pm e sk

Dien & G55 3L (TOF 6 VAA0) sladle oy IS Sbar 5 ol aly (50531 (s e e kS VWIS


http://geographical-space.iau-ahar.ac.ir/article-1-1828-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 16:18 IRDT on Wednesday June 10th 2026

WAV (licusy FFolach aauaa Jhu (bl ia SLds ohia g5 sale dolilind wy

s etle G LR (Carex il 3B Js o S el sl 5 (CU,« e skS VA VAN Jslas) Aoy \YY/AY

S aabis gladls ol 33

6 Y0en) Gladle b s mae e shS A0 Olie 4y (Yorr 6199Y) cladle o il (A o) & a3 L
a Sl (¥ 6189Y) ladle o S bt ol 4Bl (28 pn 2 slS OV/OT Dlse il (YO

(&Y&S)é})jm‘j e a8 S8 Al s 4 oS ool anl 2als GJ“J':")'L:S VeV Ol e

(;\.w\ a.);.: LAJLW U"‘ DL

=35 G SsleS 68 Colas Sk -

Ve sles) dos YO Ol 0 (Yooe B YAAY) cladle o 3 ol cosleS (A Jsus) @ ax g5 L
Jo a8l il Sl (e me kS VAT dales) don VBN s (6555LS 5 (aalsdl (e 2 5kS
YAEE Jslee Ol 0 ol (ou3laS (YOIY B Yors) gladle o cnd badle opl 55 o <Vs5 Cands
4 s Sl Bl el (a0 e shS YYAY doles) dopn YAV Oljs & s (505l 5 SRl Bl a2 5lS
ORI Comer Gles o3k pl 03 (B Sl 4 ekl bay laslBes b)) Sl edd LaS 8 &)
4 edg olel o SVHE Cands s (nl 5> B Sl edd St 28 slse Sl s Ay e 5 LG
3 okt Sl (535S Sl 5L 30 O el sl Kos Gk Sl sl 1Al s Sl bl s
6184Y) gladle w ol ot Sles oL cpl 53 ol gooslaS (il e a5 os S i didate
DA Ol s w3 $300WS 5 Shl3l (mrse e sk WYY Uslae) o ps YA Olge 4 0T s3u0lis (VY
W 0t bS50 4 5 el Bl 1A e e kS

It 5SS RS -

G3a3LES olS G 3L (YA AF B YAAY S YOIY B Yoo (Yoon 6144Y) gladle b s (A Jsds) 4 ax 55 L
JbS Sl o S e QUL S VYTO (aje e b S RE/Y il Sl b i 5 4 300LES 608 (0

.C.A.w‘e.)‘.) u..oL,a.?:-\J)}a\.:b J}im.éﬂ\.:djg.w.ﬂﬂ& LSJ.:)S)“\.UL;

Sl 0093 Gl G S8 2K pusp -
e Olten soul ojs= o8 bl CA Jie (il 0 1S2) 3 (VoY) Jlo (gl sl i w48 40 455 L
o Sl Ghle ey 5SSt @8 B Sl et Gl dils o b (6 gt ann s 6l L
bl (Jle 0 a5 b gt Sl g8 axwss Gl Shs ol b gble a5 bol 5l asl e s Ca
2 sl ol o pad s el 0dBan Sl 50 (656 s Sl el DL B idled 5 Jled
o ladlad] mslaw (Y07 51944Y) (boaS ol ol Kl (0 JK8) a4 ams b (Vo7 5 144YY) o5 b


http://geographical-space.iau-ahar.ac.ir/article-1-1828-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 16:18 IRDT on Wednesday June 10th 2026

VWAV (licusy FFolach aauaa Jhu (obdl i Ldd s g3 sale dolilind e

O 3 S S Sl Gl b pl 05 remen g dalgt US4 ), adkie &J SoosleS ol s

& S 4o

kel Sl lem Oles sl o5 s cilies a8 i Olpe s (5 Omm oshea Sl lasl o
SsSas e YV Sl o3l SO b s ol 0l el s 2 el Cod Gl yale
Haghighi Zayedi et al (2013) Fathian <Rasooli et al (2009) lig=s BB Lol eas i 4y, Olomes
e bl LB 5 wlis g 00,8 eolinal Jlazxl Slas Ay, 5l s Ha and Hong (2014) s et al (2013)
Zahediet <Rasooli et al (2009) wlidss 45 condl 4l Jials o5 ol 53 0 2 Cdl Lol iass
Oromed Lidewy 355 Slallas Gble 5o plie w4 QLSlidS 5 50 Fathian et al (2013) <al (2013)
4 sls QLIS (536 by 3 esliud L Azari et al (2012) Clides mls cod al el s (535l S
Ol b amlis LB 5 alie LTI mls ol 4l 1l aalllas 3h5e Sles o3l 53 simsliS Sl
4(,.:...:L ails aslS s el S a5 Ol s vijiy- sesat > S Oledbl oS u.ali..:u NGIUP V-] P
03 Sy Jalse 88 a5 5 JaS L edul 53 el axey (S8 sise 53 e S Srotel el
bl gl oS Lol 51 ol sdd g Ll 058 @ e 5l andlas 3,40 a4 oedl andly (e o
SOt A 3§ ab s SELE SV rl;,;.}l sble cpl 53§ el dnwyd (Lol (S s anuw gl 53 o450

s L (Y0¥ s e


http://geographical-space.iau-ahar.ac.ir/article-1-1828-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 16:18 IRDT on Wednesday June 10th 2026

WAV (licusy FFolach aauaa Jhu (bl ia SLds ohia g5 sale dolilind 17

References

- Azar, M., Ahadnejad Reveshty, M., Kamelifar, M. J., Ranjbarnia, B., (2012), "Land use
change detection of Maragheh city and its implication for agricultural area and the orchards
by using the multi-temporal satellite imagery”, Journal Civil Enginer Urban, 2 (4): 154-158.
- Abd, H., Alngjjar, H., (2013), "Maximum likelihood for land-use/land-cover mapping and
change detection using landsat satellite images: A case study :south of Johor", International
Journal of Computational Engineering Research, 03 (6): 27-33.

- Ahmad, S., Muddassir, S. M., (2014), "Digital image processing of remote sensing satellite
data for information extraction”, First International Conference on Modern Communication &
Computing Technologies , February 26, 2014, Nawabshah, Pakistan,4 p.

- Asghari Zamani, A., Ahad Nejhad Roshani, M., Khalvandi, A., (2016),"Study of land use
and land cover change in Lighvan watershed, East Azerbaijan Province", Journal of
Geograghical Space, 53:57-76. [In Persian].

- Cunningham, M., (2009), "More than just the Kappa coefficient: A program to fully
characterize inter-rater reliability between two raters”, SAS Global Forum, 242 (1): 1-7.

- Dadashzadeh, S., (2005), "Extracting and evaluating users of Hashtrood city using satellite
images of spot”, Master's degree, Faculty of Human Science and Geography, Tabriz
University. [In Persian].

- Doski, J., Shattri, A. I, Mansor, B., Shafri, H. Z., (2013), "Change detection process and
techniques”, Civil and Environmental Research, 3 (10): 632-635.

- Fathian, F., Morid, S., Arshad, S., (2013), "Assessment of land use changes using remote
sensing technology and its relationship to the river flow (Case study: East sub-basin of Lake
Urmia)", Journal water and soil (agricultural Sciences and Technology), 3: 642-655. [In
Persian].

- Haji Norouzi, N., (2006), "Prepare and analyze land cover map using data from remote
sensing (RS) and geographic information system (GIS) (Case study: city middle)", Master's
thesis , Faculty of Geography, Tehran Tarbiat-Moallem University. [In Persian].

- Hassanpour, M. M., (2013), "Mapping land area of Urmia pass Qushchi images using
Google Earth and GIS", Third International Conference on Planning and Environmental
Management, Novamber 26, 2013, Tehran University, 10 p. [In Persian].

- Haghighi Zayedi, B., Jabarian Amiri, B., Ebrahimpour, R., (2013), "Study of land use
change changes in lahijan city using remote sensing techniques and software IDRISI ", Third

International Conference on Environmental Planning and Management, Novamber 26, 2013,
Tehran University, 9 p. [In Persian].

- Ha, M., Hong, J., (2014), "Land use change detection in the north central region using
remote sensing data”, International Journal of Engineering and Applied Sciences, 5 (01):
20-29.

- Hegmatan Water Consultant Engineers, (2004), "Feasibility studies and surveying the
potential of utilization of surface water in _Hamedan province”, Volume 8, Summarizing the
Report of Studies. [In Persian].

- Jing, M. A., Qiang, B. I., Jingxia, Z., Hongmei, Z., (2014), "Using cellular automaton to
simulate urban expansion in Changchun, China", Sensors & Transducers, 169 (4): 159-164.



http://geographical-space.iau-ahar.ac.ir/article-1-1828-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 16:18 IRDT on Wednesday June 10th 2026

VWAV (licusy FFolach aauaa Jhu (obdl i Ldd s g3 sale dolilind \vr

- Jahanshahi Nokhandeh, H., (2006), "Detection of land use change in Gorgan city using
remote sensing data and GIS technology (2002-2002)", Master's thesis, Faculty of Geography,
Yazd University. [In Persian].

- Khedmatgozare Doulati, M., (2011), "Provision of land use map using principal component
analysis _based on satellite imagery (Shafaroud region)". Master's Thesis, Department of
Forestry, Guilan University. [In Persian].

- Manandhar, R., Odeh, I. A., Ancev, T., (2009), "Improving the accuracy of land use and
land cover classification of landsat data using post-classification enhancement”, Remote
Sensing, 1 (1): 330-344.

- Mirzaei Moosivand, A., ( 2011), "The changes in land use Rangland at different times using
satellite _imagery and GIS in city Khalkhal’, Master's thesis, Factually of Natural resource,

University of Mohaghegh Ardabili. [In Persian].

- Nordberg, M., Evertson, J.,, (2003), “"Monitoring change in mountainous dry-heath
vegetation at a regional scale using multitemporal landsat TM data”, AMBIO: A Journal of
the Human Environment, 32 (8): 502-509.

- Paradzayi, C., Annegarn, H., Matsika, R., Erasmus, B., (2008), "Field surveys for biomass
assessment in African Savanna woodlands”, International Geoscience & Remote Sensing
Symposium, July 8-11, 2008, Boston, Massachusetts, 7 p.

- Rasouli, A. S., Zarrin Ball, M., Shafiei, M., (2009), "Application of satellite imagery in
order to detect land wuse change and environmental impact assessment”, Watershed
Management Research, 83: 1-11.[In Persian].

- Rahdari, V., Melki Najaf Abadi, S., Affcari, Kh., Abtin, A., Piri, H., Fkhyrh, A., (2011),
"Monitor the use and land cover changes in our wildlife refuge, during the years 1365 to 1388
using Satellite imagery and geographic information systems ", Iranian Journal of Remote
Sensing & GIS, 2:70-59. [In Persian].

- Rezaei Livari, V., (2012), "Application of remote sensing and geographic information
system in quantitative changes of quantitative characteristics”, Master's thesis, Faculty of
Natural Resources, Tarbiat Modares University. [In Persian].

- Sala, O. E, Chaping, F. S., Armwsto, R., Berlow, J., Bloomfiled, R., Dirzo, E.,
Hubersanwald, L. F., Huenneke, R. B., Jackson, A., Kinzing, R., Leemmans, D., Lodge, H.
A., Mooney, M., Oesterheld, N. L., Poff, M. T., (2000), "Global biodiversity scennarios for
the year 2100", Journal of science, 287 (1): 1770-1774.

- Soffianian, A., Madanian, M. A., (2011), "Comparison of maximum likelihood and
minimum distance to mean classifiers in preparing land cover map (A case study: Isfahan
area)", Journal of Water and Soil Science, 57 :253-264. [In Persian].

- Vahidi, M. J., Jafarzadeh, A. A., Fakheri, A., Sadeghi, H. R., Moghadam, M. H., Valizade,
Kh., (2015)," Analytical evaluation of spatial-spatial extent of urban areas and its impact on
land use change using GIS and RS (Case study: Shiraz during the period of 1987 to 2013)",
Journal of Geograghic Space, 45: 75-100. [In Persian].

- Yousefi, S., Tazeh, M., Mirzayi, S., Moradi, H. R., Tavangar, Sh., (2011), "Comparison of
different algorithms for classification of satellite imagery for the preparation of land use map
(Case study: the Noor city)", Journal of Remote Sensing Application and GIS in natural
Resources Sciences, 2: 15-25. [In Persian].

- Zahedi, S. D., (2013), "Study of land use change in Gheshlag Dam basin using remote
sensing data”, Third International Conference on Environmental Planning and Management,
Novamber 26, 2013, Tehran University, 8 p. [In Persian].



http://geographical-space.iau-ahar.ac.ir/article-1-1828-fa.html

