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Figure 2: Altitude map of the studied area
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Figure 3: Slope map of the studied area
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Figure 4: Satellite image of the study area during the years 1992 to 2022
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Figure 5: Land-use maps of the studied area during the years 1992 to 2022
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Table 2: Land-use area of the study area during the years 1992-2022
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Figure 6: Map of the residential areas of the urban and peri-urban zones of llam during the years

1992 to 2022
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Table 3: Evaluation of the development process of residential areas during the years 1992 to 2022
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Figure 7: Map of the developed areas of llam City during the years 1992 to 2022

6 7S doms

.12-\))) H)’\J*ZML» asls ;;<'.'.J:'9 Wj:u?é.)l.j_) d&ﬁ)}bﬁ*ﬂw‘uw‘ warW‘*}éﬂgﬂﬁ v.:.a.;y
-@.J}meéj‘}j}ﬁ)}ﬁ}jjjb)‘uC,..N‘A.LZWklimﬁu:.wh}bﬁgwumﬁsbbmd‘k\)‘jw(aﬁé‘jw;b
@ wbey dr gloslgale 5glad leslanad b Zagss cpl 5o e Coodl a5 L a3L ol e S50 anu g8 S (3L sl

axwss ool o &jjly)yfj Jnlfﬁ}wl ol 4.7;'-|>J._1Y'YY G Y44y L;Laa‘_JL..;uJa); r)@\,@,&‘;ﬁ_ﬁ drs 35 CareB 9 o) 2

419



O Ol 5 eal e

W33 Conny w00 kS VT AAAY Jle 53 Slalllas 0350w  ASE S (> ol s elad il 0l Lo S
I SAE e U P PWERN KR SV PRLZIN SYADVINCI VR P34 S FRL I TS QPTG (W A PO PEC
Sl oo ol o g S35 s 5 o kS AT B XYY GARAY (cladle b s oDl (5 a8 4l 5 (5 48 03 5oms
Sl Sl 0351 43 nl e f ek 5 8 Gble by e (KB a5 Ols 0 7 e 45 ol 0l Sk 301 e (S axe
Sl (S a3 el ) 5 s e S S s B8 g 5 GBS et ol o 31U g
b anm s Sl s 53 |y ol 1 adlate (535055550 55 Camdy oS Sl 3ls OLES sl s il ¢ peme ool 0L
55 3 Vb Joily oS e ek 5 3,5 bl cadlate (63505555055 Conds 4 a5 b e LSl andls (O]
S5 SFome IS 5 Sl el e (Kb ane s L) B e 03Vl by el lals OIS > aler Sl ank 2 bl

5,8

‘;‘.})-ﬁ

S e Sl S s S L Bl

e @23 5 g5 Ol (gl il 55l ajf@.ﬁgum ol plasil 3 48 Als e el dlas O 5

@l:.o

Ls\e)‘}hta _)-iﬁ\""-; )‘ ealazul L» JAK’@)&.@ J"\)‘ u_i.ija Za..ﬂj: .,\.;j) L;’Ll))‘ (\i'*) REVE SO% LL;{J-A ‘vla,&‘ ‘w“'ﬁ‘f‘.
https://doi.org/10.22111/qdij.2023.44445.3483

e e Gble G aly el (S ana s Ky 2l (V80 )) LelS ¢ elal ¢l a5 (6l thn semnn (Sl @®

04—V () 1\ (s ol bl g (5] i
https://doi.org/10.22067/GEOEH.2021.72169.1101

arw 5 SIS 015 sl S s LOYAY) e (g e il oSl tm o lede ¢l SL5 S OLsl @

CNOYSIWA (O) N e ilol (3l Ol gl (83550 w500) S1aKs ot Aol b S5l (68 e b (e
https://www.sid.ir/paper/510280/fa

Shiliz Slsss 4 Supd ane s S5 55 Sacussdee (YA) il ooy Shasliol 525 ¢ 2l,®
https://sid.ir/paper/185011/fa .ov-¢\ (v)* « <k

FAC AL c(i)i ‘L%N Q/jkbr.d A_ij:wLa éj}j}ﬁ)}ﬁjj} C}m L;.]él..ﬁ JLQ.G‘ » Lf":"" L;\.«:L..La_}.}al;u J;_"vjj
https://doi.org/10.22059/jhsci.2018.252694.341

420


https://doi.org/10.22111/gdij.2023.44445.3483
https://doi.org/10.22067/geoeh.2021.72169.1101
https://doi.org/10.3390/su13073740
https://doi.org/10.3390/su13073740
https://doi.org/10.22059/jhsci.2018.252694.341

=

Volad Qo33 V800 Slg e bl Jauls, 5 sl o

Sislsisasis sla yiag (o3l o 163, 5m anlllae) Jamn e 5 S350, 50 55 5,00, ASU L a8 S0
https://doi.org/10.22034/gmpj.2020.109536 A-Y+\ (V) 4 (S

S s5 Glap i DL LOTAE) o e Lo fl5 etz LSS (s OLLI®
NV (Y)Y e el s Lilar s S anes glageep
https://dorl.net/dor/20.1001.1.20085362.1394.26.2.10.1

slalas (b anw g L, oLl O808) L lage ((Sho e OIS tolis 5 (63l 0 t5dge (sl (5 im0 @
03 e sla tas g (D) ed ia) e anlllas) Jame Sl blie 4 s Sla S glas s s sl el
https://doi.org/10.22034/ermr.2025.63620 .£0-0A ,(4)\ « sl o5 slo s ols

(o] 201 J S glalKaly 5 andllas sla s o8 e Gble U3 se 585 Sl bl (1149) e O3S
https://www.gisoom.com/book/11628118 .-i Vst

slagali jo oo sla ia s (Olilys) adlae slaling; 165,50 anlllas) and Ol blie ol 55 Jlia S bl
https://doi.org/10.22034/ermr.2024.63510 .oV-V+ «(Y)) « lews oS

https://doi.org/10.22111/jneh. 2024.47298.2004 Y 0-F+ (SYNY «_awb Lomes bl 3 o Gblis

Caon szé.w W)J Ju'}) ww (\Y""\/\) ‘;Lf—ﬂ.n\ ca)bu.»\.:.& Ao ‘LSJ@"*’ LN cdlél?uf ‘UJ_‘J;.J Ld\?-.\w‘
cleSb/ Lf":'Aj/:" —JA.L& aolid2s (ulﬁjﬂ ;@-‘:" IS0 A.QJUQA) MU)JM;_- ﬁ)L.a_? )1 oalaul L; kﬁ‘JﬁToJJ&LZA &LM
https://www.sid.ir/paper/253137/fa. V=11V 0V +) YA c g s Ll i

L e S deil= 5 (6 s 83 5dme ewiig 3 Ol b5 (VYev0) . (,Jé.sl (ool ! Eviuﬁ (el o3 (G aue ®
ATV ANYE ey s Llds adme bl e EIG Bs, 0 Sl eslad
https://doi.org/10.22111/gdij.2025.50205.3692

https://www.amar.orq.ir.Pu Ol sl e swmer 3,155 .(1740) 528 LT 55 0@

9 LAJ@.J: Lfi'ﬁfi‘e wji Ls"Li))‘ (\VQ/\) L‘.’.) 46.&.&.“:4&:@ fab}n ‘&JL”M:JS L;:_}Ju“)ﬁ SNy nuttjbng HEE o8 cQL.€_<».
‘M-@NQ%&“(CM;&;:LS)))‘ axdllae) LCM Sl eslinal b S350 585 50 835 a8 siae bl Cas 4 3 208
https://doi.org/fal0.22111/JNEH.2018.2194 va-o¥ .(v+)A

AYONEY (V)0 (s gd (sl (slél i (gla iasn asgas Gble Jlesl L T RNy
https://doi.org/10.22059/jurbange0.2017.63213
LAY (V)0 (ged eler] sldlix 3B Gk 5ol S8 Jdew Jae s Gl L sUT 5 e
https://doi.org/10.22103/JUSG.2018.1961
Lo YAN (oo L LEET OG5 05 Sinmdases dexr 5 o daee (34l 5 53 (6558550 55 (VWA) il (S sae
https://www.gisoom.com/book/1377494
¢ Asadi, Masoumeh; Heydari, Zahra; Emami, Kamiyar. (1401). Evaluation of the physical development process

of Poldakhter city towards flood prone areas. Journal of Geography and Environmental Hazards, 11(2), 174—
159. https://doi.org/10.22067/GEOEH.2021.72169.1101

421



https://doi.org/10.22034/ermr.2025.63620
https://doi.org/10.22034/ermr.2024.63510
https://doi.org/10.22111/jneh.2024.47298.2004
https://doi.org/10.22111/gdij.2025.50205.3692
https://www.amar.org.ir/
https://doi.org/10.22111/jneh.2018.21943.1317
https://doi.org/fa
https://doi.org/fa
https://doi.org/10.22059/jurbangeo.2017.63213
https://jusg.uk.ac.ir/article_2189_398339bb20e348eca74d8165c6fae264.pdf
https://jusg.uk.ac.ir/article_2189_398339bb20e348eca74d8165c6fae264.pdf
https://doi.org/10.22103/JUSG.2018.1961
https://doi.org/10.22067/GEOEH.2021.72169.1101

3 Ol s esal Aot

e Batty, M. (2005). Cities and Complexity, Understanding Cities with Cellular Automata, Agent-Based Models
and Fractals. MIT Press, Cambridge Massachusetts, 15(3):115-127.
https://www.scirp.org/(S(czeh2tfqw20rz553k1w0r45

e Dewan, A.M.; Yamaguchi. Y. (2009). Land use and land cover change in Greater Dhaka, Bangladesh: Using
remote sensing to promote sustainable urbanization. Applied Geography, 29, 390-401.
https://doi.org/10.1016/j.apge0q.2008.12.005

e Ebrahimi, A.; Maleki, S. (2023). Evaluating the Process of Physical Development of Residential Areas using
Satellite Images (Case study: Hendijan city). Geography and Development, 21(72), 166-177.

doi:10.22111/9dij.2023.44445.3483

e Ganjaeian, H. (2020). Geomorphological hazards of urban areas: Study methods and control strategies.
Entekhab Publication. https://www.gisoom.com/book/11628118

e Ganjaeian, H.; Hosseini, S. J.; Hamidi Kermanshahi, H.; Shahjamali, M.; Mirakhorli, A.; Zahabnazouri, S.
(2025). Geospatial assessment of suitable areas for residential development along the Makran coastal strip,
Southern Iran. Asian Journal of Geographical Research, 8(4), 247-264.
https://doi.org/10.9734/ajgr/2025/v8i4333

e Ganjaeian, H.; Nosrati, M.; Ebrahimi, A.; Ghisarian, S. S. (2025). Assessing the vulnerability of villages in
mountainous areas to natural hazards (Case study: Villages of Oraman region). Journal of Environmental
Research in Mountainous Regions, 1(2), 57-70. https://doi.org/10.22034/ermr.2024.63510

e Ganjaeian, H.; Nosrati, M.; Ebrahimi, A.; Ghisarian, S. S. (2025). Assessing the Vulnerability of Rural Areas
Against Natural Hazards (Case Study: Villages of Oraman Region). Environmental Research in Mountainous
Regions, 1(2), 57-70. https://doi.org/10.22034/ermr.2024.63510

e Gholamalifard, M.; Joorabian Shooshtari, S.; Hosseini Kahnuj, S. H.; Mirzaei, M. (2013). Land cover change
modeling of coastal areas of Mazandaran Province using LCM in a GIS environment. Journal of
Environmental Studies, 38(4), 109-124. https://doi.org/10.22059/JES.2013.29867

e Goudarzi, M.; Soltani, Z.; Ebrahimi, A. (2024). Evaluation and analysis of the physical development trend of
Gotvand urban areas toward flood-prone zones. Natural Environmental Hazards, 13(42), 15-30.
https://doi.org/10.22111/jneh.2024.47298.2004

e Gutman, Garlic.; Janetos, Anthony. C.; Justice, Christopher. O.; Moran, Emilio. F.; Mustard, John. F,;
Rindfuss, Ronald. R.; Skole, David.; Turner, Billy Lee.; Cochrane, Mark. A. (2004). Remote sensing and
digital image processing, land change science: observing, monitoring and understanding trajectories of change
on the earth’s surface. Springer. https://link.springer.com/book/10.1007/978-1-4020-2562-4

e Hook, Janet. (1385). Geomorphology in environmental planning, translated by Mohammad Jaafar Zamardian.
Samt Publications. 296 p. https://www.gisoom.com/book/1377494

¢ Javadian Kutnai, Sara; Melmasi, Saeed; Orc, Neda; Morshidi, Jafar. (2013). Development of a model for
evaluating the ecological potential of urban development using the network analysis process (case example,
city planning). Journal of Land Studies, 6(1), 178-153. https://www:.sid.ir/paper/510280/fa

o Leta, M. K.; Demissie, T. A.; Tranckner, J. (2021). Modeling and prediction of land use land cover change
dynamics based on Land Change Modeler (LCM) in Nashe Watershed, Upper Blue Nile Basin. Ethiopia.
Sustainability, 13(7). https://doi.org/10.3390/su13073740

e Liu, Y. (2012). Modelling Urban Development with Geographical Information Systems and Cellular
Automata. The photogrammetric record, 12(2): 235-247. https://www.routledge.com

e Mohammadi Dehcheshme, M.; Ebrahimi, A. (2026). Evaluation of the Amount of Subsidence of the Urban
Area and Urban Periphery of Jahrom using Radar Interferometric Method. Geography and Development,
24(82), 193-210. doi:10.22111/gdij.2025.50205.3692

e Mohammadkhan, S.; Ganjaeian, H.; Shahri, S.; Abbaszade, A. (2019). Predicting the trend of urban
development toward hazardous areas using multi temporal images (Case Study: Marivan City).
Scientific-Research ~ Quarterly ~ of  Geographical Data  (SEPEHR),  28(110), 107-117.
https://doi.org/10.22131/sepehr.2019.36615

o National Statistics Center. (2015). Demographic report of the cities of Ilam province. https://www.amar.org.ir

e Nayyeri, H.; Ganjaeian, H.; Amani, K. (2018). Evaluation of Environmental Indicator of Perimeters of the
Land Suitability for the Development of the Sarvabad City by Combining Two Models of Network Analysis
and Fuzzy Logic. Journal of Urban Social Geography, 5(1), 49-62. https://doi.org/10.22103/JUSG.2018.1961

e Nayyeri, H.; Salari, M.; Ganjaeian, H.; Amani, K. (2017). Geomorphological Assessment of Land Suitability
for the Physical Expansion of Sanandaj City Applying Restricted Areas. Geographical Urban Planning
Research (GUPR), 5(1), 127-145. https://doi.org/10.22059/jurbangeo.2017.63213

¢ Negahban, S.; Ganjaeian, H.; Feraydooni Kordestani, M.; Cheshmeh sefidi, Z. (2019). Assessing the physical
development of cities and extending to geomorphological prohibited areas Using LCM (Case Study: Sanandaj
City). Journal of Natural Environmental Hazards, 8(20), 39-52.
https://doi.org/10.22111/jneh.2018.21943.1317

422


https://www.scirp.org/(S(czeh2tfqw2orz553k1w0r45
https://doi.org/10.1016/j.apgeog.2008.12.005
https://www.gisoom.com/book/11628118
https://doi.org/10.9734/ajgr/2025/v8i4333
https://doi.org/10.22034/ermr.2024.63510
https://doi.org/10.22034/ermr.2024.63510
https://doi.org/10.22059/JES.2013.29867
https://doi.org/10.22111/jneh.2024.47298.2004
https://link.springer.com/book/10.1007/978-1-4020-2562-4
https://www.gisoom.com/book/1377494
https://www.sid.ir/paper/510280/fa
https://doi.org/10.3390/su13073740
https://www.routledge.com/
https://doi.org/10.22131/sepehr.2019.36615
https://www.amar.org.ir/
https://doi.org/10.22103/JUSG.2018.1961
https://doi.org/10.22059/jurbangeo.2017.63213
https://doi.org/10.22111/jneh.2018.21943.1317

G

Volad Qo33 V800 Slg e bl Jauls, 5 sl o

e Rezaei, Parviz; Ostadmolek Rudi, Parvaneh. (1389). Geomorphological limitations of the physical
development of Rudbar city. Natural Geography, 3(7), 41-52. https://sid.ir/paper/185011/fa

 Safari Namivandi, M.; Moradi, F.; Ganjaeian, H.; Maleki, M. (2025). Evaluation of the Physical Development
Trend of Urban Spaces Located in Mountainous Areas in Relation to Environmental Hazards (Case Study:
Ilam City). Environmental Research in Mountainous Regions, 1(4), 45-58.
https://doi.org/10.22034/ermr.2025.63620

e Salari, M.; Nayeri, H.; Amani, K.; Ganjaeian, H. (2017). Locating Suitable Directions for Kamyaran Urban
Development through a Hazardology Approach based on the Application of Geomorphologically Restricted
Areas. Environmental Management Hazards, 4(4), 419-436. https://doi.org/10.22059/jhsci.2018.252694.341

e Salari, M.; Nayyeri, H.; Ganjaeian, H.; Amani, K. (2020). Assessment and Prediction of the process of
expansion of residential areas with Geomorphological Approach and Environmental Management (Case
Study: Paveh City). Quantitative Geomorphological Research, 9(1), 86-101.
https://doi.org/10.22034/gmpj.2020.109536

¢ Shafie, N.; Javid, A.M.; Irani Behbahani, H.; Darabi, H.; Hosseinzadeh Lotfi, F. (2023). Modeling land
use/cover change based on LCM model for a semi-arid area in the Latian Dam Watershed (Iran).
Environmental Monitoring and Assessment, 195(363). https://doi.org/10.1007/s10661-022-10876-1

e Siavash, s.; Shakibafar, Mohammad Hossein; Zare, Gholamreza; Rahimi, Hojjat. (2014). The effects of
geomorphological landforms on the axes of physical development of cities. Geography and Environmental
Planning, 26(2), 164-147. https://dorl.net/dor/20.1001.1.20085362.1394.26.2.10.1

e Tewolde, M.G.; Cabral, P. (2011). Urban Sprawl Analysis and Modeling in Asmara, Eritrea. Remote Sensing,
3, 2148-2165. https://doi.org/10.3390/rs3102148

423



https://sid.ir/paper/185011/fa
https://doi.org/10.22034/ermr.2025.63620
https://doi.org/10.22059/jhsci.2018.252694.341
https://doi.org/10.22034/gmpj.2020.109536
https://doi.org/10.1007/s10661-022-10876-1
https://dorl.net/dor/20.1001.1.20085362.1394.26.2.10.1
https://doi.org/10.3390/rs3102148

