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Extended Abstract

Objective: Today's world has experienced an unprecedentednstof urbanization, which, after its
continuation, has left a large amount of agricaltand forest areas to residential and industriedsand
other infrastructures. From the perspective ofidinelscape, the city extension shows the trendnaf lsse
change, in which the natural landscape, such asrysail, and plant, becomes an artificial landscapich

as cement, asphalt, chemicals and metals zonaddition to developing the physical boundariesitiés,

this situation has transformed the intrinsic teatuReducing the area of suburban terrains, degyatm
vegetation and increasing the surface temperaturgbian areas are negative consequences for inland
development, construction, and street transporigtwhas endangered the health of the environmeht an
human beings. Therefore, the feature of the preagetis the increase in urban population, urban
development and, consequently, the expansion of amélarge cities. In the present research, stieen
tried to use the spatial analysis tools of Geogaptiormation System and also to compare two migho

of weighted mean and Analytical Hierarchy Procéssnalyze the Land Compatibility for future urban
development in Shahr-e-Kord, as well as structanal developmental changes Shahr-e-Kord settlements
were evaluated and finally, through the capabditi¢ the GIS, we determined the most suitable ionat

for urban development in the study area.

Method: The study is applied and developmental researdlita method is based on the analysis of spatial,
field and interview data. The spatial analysisdasdd on distance and compression measurementfiusiCti
geospatial and interpolation methods in the Arc@S1.1 software. A database for baseline datajdiid)
basic maps of the topography, geology, land ustsatellite imagery of Google Earth. In order thiage

the goals, Google Earth satellite imagery, topogi@maps with scale 1:25000 and field studies wesesl

to determine the study area boundary. To this #rcombination of the above data, a broad range of
Shahr-e-Kord region where the city is located amal naturally, there is the possibility of its plogi
development, was determined as a study area. ®hibrd is the capital of Charmahal and Bakhtiari
province that is located in the geographical positf 50°46” to 51°1" east longitude and 32°1582e25"
northern latitude and 100 kilometers south wegheflsfahan city at the elevation of 2200M. In thext
step, based on the results of similar studies antparative studies such as Golany (1978: 83), Mefhis

et al (2017: 48), Dastan et al (1392: 37), Sarvaf €.393: 95), Mousavi et al. (1395: 75), Haté\wezhad

et al. (1396: 519), and experts' opinions basedy@wgraphic perspective, geology, geomorphology,
hydrology, climatic, infrastructure and facilitidand suitability, economics, access and commuioicat
routes in the study area; 6 criterions and 24 sub-criteria were identified, including elevation frotime sea
level, slope, aspect, lithology (Geomorphologyg tlistance from the fault and the source of pressiou
earthquakes (Seismicity), the density and distdrama the streams (Flood), temperature, precipitatio
relative humidity, average of wind speed, maximyreesl of prevailing wind and the number of freezing
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days (Climate), density and distance from Commuiunaoads, distance from clinics, hospitals, affic
higher education, elementary and secondary eduatiban green space (Access), and type of land use
and distance from protected green space (Land s#)e third stage, using Expert Choice software,
quantitative analysis of the criteria and sub-cddtg/as made to prioritize and compare their re¢atveight
with a pairwise comparison. Finally, by combinirige tlayers according to their weights, based on the
methods of Weighted Mean and the composition puieaf the Analytical Hierarchy Process, we pregare
a zoning map of the study area in terms of aretis aytimal criteria for the future development dfa®r-
e-Kord. At the end, to ensure the results and topare the two methods, the final layers of eacthotkt
were evaluated based on the existing settlemdrtee trend of this index be irregular, or its pErtage in
areas with a low proportion be higher than higtppréional zones, the map provided will not be sidfitly
accurate and should be re-evaluated in its results.

Results: The results of the geomorphology criteria showedt the slope is up to 199% varied and its
maximum extent is located in zone of less than%.7From the point of view of the aspect, the octedo
directions along the flat direction are observeliciv are broadly proportional to almost all aspettdhe
study. The elevation of the sea level fluctuatesnfiat least 1970 to a maximum of 2,870 meters,thad
highest elevation is ranges from 1970 to 2100 meterom the perspective of lithology, there ar® als
various types of conglomerate, limestone, marl, td deposits, among which the greatest extent is
belonged to the fan deposits of the new lowlantt& fEsults of the seismicity criteria showed that¢ is

no major fault in the region, and the distance friim fault change from 1485 to 16110 meters and the
distance from the earthquake focus fluctuates fid®89 to 42564 meters. So, the north and northwest
regions of the region are most important for theife development of Shahr-e-Kord due to having the
furthest distance. The results of the flood criteshowed that the distance from the waterway ia to
maximum of 5,500 meters and its density is up &5 2n/m2. So, the areas with the farthest distande a
the lowest water drainage are most important feurugrowth of Shahr-e-Kord. Climate criteria résul
showed that the temperature ranged from 6 to 12.5h€ precipitation was from 315 to 330 mm, theme
wind speed was 2.8 to 2.98 knot, the maximum spégutevailing wind was from 8.99 to 9.9 knot, the
relative humidity ranges from 42.8 to 46.7 percand the number of freezing days varies from 88%b
days. As a result, from the viewpoint of the eletaeaf temperature, precipitation, relative humidityd
freezing days, the central regions of the studg Aeve the highest importance. But the elemerdsefage
wind speed and maximum speed of prevailing wind, géastern, southern and central regions have the
highest priority. Access criteria results showeat thistance from the road is up to 10,200 meterad r
density is up to 0.55 m/m2, distance from the primend secondary education centers is up to 19900
meters, higher education is up to 22200 metersicatenters is up to 19900 meters, hospital iOg8t00
meters, service and office centers is up to 18y88€ers, and urban green space is up to 18,000 sneter
Since the proximity to these centers and their kigisity is desirable, the central part of the pturea has

the best land suitability for the development oaBhe-Kord. From the viewpoint of land use as yan ¢
see, farmland and rangelands are the most widelgl irsthe study area, and considering the type and
importance of productivity, poor pastures are ocbmsd to be the most suitable places for future
development of Shahr-e-Kord. Because the developofehe city in these land use has the least impac
on nature and the least environmental stress. ©ande from the protected green space is a maximum
distance of 22,300 meters, with the southeastmecthaving the highest proportion of Shahr-e-Kord's
future development. The results of paired comparg@wmwed that among the criteria, geomorphology and
land use with the weight of 0.383 and 0.215, reipelg, and among the sub-criteria, the slope and
lithology, with the weights of 0.133 and 0.132,pestively, have the highest priority. The incompiity

rate of 0.07, because itis less than 0.1, confimasignificance of paired comparisons matricesffeictive
factors in the development of Shahr-e-Kord. Theltef the land suitability analysis indicatedtthize

high and very high suitability zones have a goaifbumity in the Weighted Mean method and are gelhera
convergent in the northern and central parts obthdy area, while this homogeneity and concewoinati

the land suitability map through Analytical HierhycProcess are not seen. Therefore, it seemshbat t
Weighted Mean method is visually and intuitivelyttbe than Analytical Hierarchy Process. Also, the
results show that the very high suitability zonehwin area equal to 71.03 and 57.6% khv.57% and
14.3% of the total area), in the Analytical HietaydProcess and Weighted mean methods, are dedicated
45.66 and 65.99% of the area of the existing se#ld, respectively. Observance of the order amstenxte
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of an upward trend of the accuracy assessment indéralytical Hierarchy Process from the very law
very high suitability zones confirm the acceptatgisults of the method, while this ascending orderat
observed in the low and medium suitability zonethefWeighted Mean method.

Conclusion: In urban development desirability discussions,dfstematic and scalable assessment of land
suitability analysis has long been of interest égearchers, most of which have only an approach to
problem-solving. But the study has also added éaustlogical assessment approach to the problem-
solving approach, and its focus is more on compatire results of Weighted Mean and Analytical
Hierarchy Process based on spatial data for amgytand suitability for future development of Shahr
Kord. So that more comprehensive results can bairedad in this regard, which, if realized, impliesn@
precise decision-making. In turn, the momentunmefadvanced research framework, in addition tarsglv
the problem that identifies the desirable placesutifre development of Shahr-e-Kord, is based on a
comparison of Weighted Mean and Analytical HiergrBnocess methods. The advantages of this view can
be seen in its flexibility with regard to the mdi@vorable outcomes, with the least impact of urban
development with the environmental context andnasural attributes, and ultimately the reduction of
human and environmental issues. Site selectiolitsgndicate that an area of 128.72 and 184.74 (315

and 55.22%) of the total study area, respectivialyanalytical Hierarchy Process and Weighted Mean
methods has high to very high suitable for the rieitdevelopment of Shahr-e-Kord. These zones are
extending substantially to the central and northgaris of the study area. This consistency is dutbe
minimum of slope and elevation, freezing days, tredahumidity, wind speed, and the maximum of
temperature, sedimentary constipation, precipitatiaccess to educational and therapeutic services,
recreational services and communication way denaitgl land use type of poor and moderate range. As
result, the future development of Shahr-e-Kord tolwahe central and northern parts of the study has

the highest desirability and land suitability. tiplemented, it has the highest environmental suestélity

will result in the least encounter with nature amigimum environmental tensions, resulting in a tgea
amount of mental satisfaction and creates a mémtaitizens. Although the observance of the astend
order of the accuracy assessment index from theleer to very high suitability zones in the Anabyi
Hierarchy Process confirms the results, but thali®sire reasonably due to the high accuracy ofrthe
Weighted Mean the prediction of high and very hgylitability zones, as well as uniformity and their
concentration in the land suitability map. Therefat is suggested that these methods, along vtfitero
similar methods, should be studied in other regamalso the results of these studies should impared

with the results of the study, so that their effgartess can be studied more comprehensively amdctre

be selected the best method for further reseamdiohtaining more favorable results.

Keywords. Optimum Physical Development, Compatibility Ansll; Weighted Mean, Analytical
Hierarchy Process, Shahr-e-Kord.

ReceivedMay 06, 2019 Reviewed July 02, 2019  Accepted:September 30, 2019  Published Online March 20, 2020

Citation: Mousavi, S.H., Momenbeik, Z (2020Modeling the future optimum dynamics of urban deepment based on spatial
data for land compatibility analysis (Case studyha&hr-e-Kord) Journal of Urban Social Geograpfty1), 21-45(In Persian)

DOI: 10.22103/JUSG.2020.2003

References:

Abhishek, N., Jenamani, M., Mahanty, B (201@)ban growth in Indian cities: Are the driving fores
really changing?Habitat International, No.69, pp.48-W English)



4 Mousavi, S.H & Momenbeik, Z (2020) Urban Social Geograghy, 7(1), 21-45
English Extended Abstract Open access fultex paper in persian: DOI:10.22103/JUSG.2020.2003

Ahmadi, T., Zanganeh Asadi, M.A., Ramesht, M.H.,gisoudi, A (2013)Limitations and capabilities
of geomorphic processes in the development and piag of Khorramabad city Journal of Arid
Regions Geographics Studies, Vol.3, No.11, pp.19i84Persian)

Akhavan, R., Karami Khorramabadi, M., Soosani,@L@).Application of Kriging and IDW methods in
mapping of crown cover and density of coppice oadrefsts (case study: Kakareza region,
Khorramabad).Iranian Journal of Forest, Vol.3, No.4, pp.305-316 Persian)

Alizadeh, A (2010)Principles of Applied Hydrology31th Edition, Imam Reza (AS) University Press,
Mashhad, 942 page@n Persian)

Amanpoor, S., Alizadeh, H., Gharari, H (20113)cating Optimal Direction for Physical Developmenf
Ardabil City by Using AHP Method Journal of Regional Planning, Vol.3, No.10, pp%s3 (In
Persian)

Aminzadeh Goharrizi, B., Roshan, M., Badr, S (20A3fomparative Analysis of Site Selection Methods
for New Towns in Iran (from 1980 until 2000)The Scientific Journal of NAZAR Research Center
(NRC) for Art, Architecture & Urbanism, Vol.9, Na32pp.21-33(In Persian)

Bagan, H., Yamagata, Y (2012)andsat analysis of urban growth: How Tokyo becarttee world's
largest megacity during the last 40 yead®urnal of Remote Sensing of Environment, No.pp7210—
222.(In English)

Baz, 1., Geymen, A., Nogay, S (200®evelopment and application of GIS-based nalysiathesis
modeling techniques for urban planning of IstanbWetropolitan Area Advances in Engineering
Software, No.40, pp.128-140n English)

Dabiri, A., Monavari, S.M., Shariat, S.M., Farshch (2014).Cumulative Environmental Effects
Assessment of Nazar Abad County's Industrial Esttelran. Journal of Environmental Science and
Technology, Vol.15, No.2, pp.91-104n Persian)

Dastan, D., Vali, A.A., Ranjbar, A., Mousavi, S.20(2).Explaining the geomorphic forms and processes
in urban settlements of YasoupJrban Ecology Researches, Vol.3, No.6, pp.37ds0Persian)

Deza, M.M., Deza, E (2009ncyclopedia of DistancesSpringer, Dordrecht Heidelberg, London, New
York, DOI: 10.1007/978-3-642-00234-2, 583m English)

Ebrahimzadeh, E., Rafiei, G (2009)ptimum Locating of Urban Extension Directions byrfoyment of
Geographic Information System (GIS) (Case study: Mdasht City) Geography and Development
Iranian Journal, Vol.7, No.15, pp.45-{ Persian)

Farhadi, R (2000)Spatial Analysis and Site selection of School UsiGdS (Case Study: Elementary
Schools in Tehran Region 6)M.A. Thesis, Tarbiat Modarres University of Tefmralehran.(In
Persian)

Fokouhi, N (2004)Urban Anthropology,First Edition, Ney Publication, Tehran, 608 padésPersian)
Ghafari, S.R., Shafaghi, S., Salehi, N (20@jaluation of Urban Land Use Compatibility Using "&zzy

Multi-Criteria Decision- Making" Model. Urban Regional Studies and Researches, Vol. 14, p.59-
76.(In Persian)



5 Mousavi, S.H & Momenbeik, Z (2020) Urban Social Geograghy, 7(1), 21-45
English Extended Abstract Open access fultex paper in persian: DOI:10.22103/JUSG.2020.2003

Gilbert, A., Gaugler, J (1996Cities, Poverty and Urban Development in Third WariCountries
Translated by Parviz Karimi Naseri, 1996, Firsttiedi, Publication of Tehran Municipality, Tehran,
519 pages(In Persian)

Golany, G (1978)New town Planning: Principles and Practicelohn Wiley & Sons, New YorkIn
English)

Hatami Nejad, H., Lorestani, A., Ahmadi, S., Mohaad) M (2017).Physical development pattern
analysis of Khorramabad city using models Shannomtr@py and Holdern and determine optimal
ways to expand the use of Model AHFuman Geography Research, Vol.49, No.3, pp.51088
Persian)

Hosseini, S.A., Ebrahimzadeh, E., Rafieian, M., Moi., Ahadnejad Roshti, M (2016Monitoring the
dynamics of urbanization in contemporary Iran usinthe DMSP / OLS multi-temporal images
Scientific - Research Quarterly of Geographicald®EPEHR), Vol.24, N0.96, pp.21-3th Persian)

Jiang, L., Deng, X., Seto, K.C (2013he impact of urban expansion on agricultural lande intensity
in China. Journal of Land Use Policy, No.35, pp.33-38.English)

Jomehpoor, M., Isaloo, Sh., Goodarzi, V., Doosthz&aB (2017).Formulating Urban Development
Strategies with Knowledge-Based Development ApphoéCase: City of Arak) Journal of Urban
Economics and Management, Vol.5, No.20, pp.53d85Persian)

Karam, A., Mohammadi, A (2009kvaluation and zoning of land suitability for physal development
of Karaj city and peripheral lands based on naturi@ctors and hierarchical analysis process method
(AHP). Quarterly Journal of Physical Geography, Vol.1,A@p.74-59(In Persian)

Luckstead, J., Devadossb, S (2014)nonparametric analysis of the growth process aidlan cities
Economics Letters, No.124, pp.516-5(8.English)

Mahdavi, M., Rahmani, M (2011An Analysis of Housing Locations in Satellite CiseUsing TOPSIS
Method (Case Study: Saleh Abad City of Hamedahvironmental Planning, No.14, pp.165-1@5.
Persian)

Masoodian, S.A (2011limate of Iran, Sharie'e Toos Publications, Mashhad, 277 pgge®.ersian)

Mirkatouli, J., Kanani, M.R (2011Assessment of Ecological Capability of Urban Devairent by Using
Multi-Criteria Decision Making Model (MCDM) and GIS(Case Study: Sari City, Mazandaran
Province) Human Geography Research, Vol.43, No.77, pp.7%t8&ersian)

Mjarrad Kahani, M., Khahandeh Karnama, A.A., Sadegh Hosseini, Z (2014 )Prioritizing proposed
places of emergency stations for providing urbamsees after an earthquake using AHP (Case
study: Kerman city)Quarterly Journal of Enforcement Knowledge, VoN®, 8, pp.79-94(In Persian)

Mousavi, S.H., Vali, A.A., Ranjbar, A., Dastan, P0(16).Site selection of the suitable zones for future
expansion of Yasouj CityGeographical Urban Planning Research, Vol.4, Nmjp169-88(In Persian)

Mozaffari, Gh.A., Oula Zadeh, A (2008). Study and Analysis of Physical Development of 8ag and
its Future Optimization Development with the Use @fS. Journal of Environmental Studies, Vol.34,
No.47, pp.11-20(In Persian)



6 Mousavi, S.H & Momenbeik, Z (2020) Urban Social Geograghy, 7(1), 21-45
English Extended Abstract Open access fultex paper in persian: DOI:10.22103/JUSG.2020.2003

Pourjafar, M., Montazerolhodjah, M., Ranjbar, Eghii, R (2012).Surveying the Process of Physical
Development of Sahand New Town and Defining Apprigpe Districts for Its Future Development
Urbun Regional Studies and Research, Vol.4, Nph®B1-94 (In Persian)

Pourmohammadi, M.R (2012Rlanning for Housing, 10th Edition, SAMT Publication, Tehran, 164
pages(In Persian)

Saduq, S.H., Fahim, A (2018¥eomorphologic and physical growth of the city lit®iTuyserkan using
geographic information system (GIS) and digital gktion model (DEM) Quaterly Journal of
Environmental Based Territorial Planning, Vol.7,.Rlf, pp.121-142In Persian)

Saeidnia, A (1999)Green Book, a Guide for Municipalities, Urban Landse First Edition, Publications
of Center for Urban Planning Researches, Ministinterior, Tehran, 170 page@n Persian)

Sarvar, H., Kheyrizadeh Arough, M., Lalehpour, M12).The role of environmental factors in feasibility
study of optimal development of Malekan cifgesearch and Urban Planning, Vol.5, No.18, pA.B5-
(In Persian)

Shakoei, H (2004)New Perspectives in Urban Geographyol 1, 17th Edition, SAMT Publication,
Tehran, 552 page@in Persian)

Siami, Gh., Viseh, M., Rokhsari Talemi, S (2005%sessment of Optimal Criterions of site selectimin
Mehr Housing Projects in Alborz Province Using MuCriteria Analysis Methods of AHP and
TOPSIS Journal of Sustainable City, Vol.2, No.1, pp.@B(In Persian)

SinghBoori, M., Choudhary, K., Kupriyanov, A., Kdskiy, V (2016). Satellite data for Singapore,
Manila and Kuala Lumpur city growth analysisData in Brief, No.7, pp.1576—-1583n English)

Small, C., Miller, R.B (1999)Monitoring the Urban Environment from Space, Lamomoherty Earth
Observatory Columbia University, Palisades, NY, US@n English)

Tal, S., Pua, B., Tsafra, B (2003)rban land-use allocation in a Mediterranean ecotofdabitat
heterogeneity model incorporated in a GIS using ailticriteria mechanism Journal of Landscape
and Urban Planning, No.72, pp.337-38h.English)

Van Westen, C. J., Rengers, N., Terlien, M. T.ndl 8oeters, R (1997prediction of the occurrence of
slope instability phenomena through GIS-based hataonation Geologische Rundschau, Vol.86,
No.2, pp.404-414(In English)

Varesi, H.R., Taghvaei, M., Sharifi, N (2015patial Analysis and Optimization sote selectionlrban
Green Spaces (Case Study: Najaf Abad Cifgesearch and Urban Planning, Vol.6, No.21, pF5&1-
(In Persian)

Webster, R., Oliver, M.A (2000)eostatistics for environmental scientistéViley Press, 271 pgln
English)

Wu, J., Li, R, Ding, R., Li, T., Sun, H (201 ity expansion model based on population diffusiand
road growth Applied Mathematical Modelling, No.43, pp.1-1th English)

Yang, F., Zeng, G., Du, C., Tang, L., Zhou. J.,4.{2008).Spatial analyzing system for urban land-use
management based on GIS and multi-criteria assesstmaodeling Progress in Natural Science,
Vol.18, No.10, pp.1279-1284in English)



7 Mousavi, S.H & Momenbeik, Z (2020) Urban Social Geograghy, 7(1), 21-45
English Extended Abstract Open access fultex paper in persian: DOI:10.22103/JUSG.2020.2003

Yari Gholi, V., Zarrin Kaviani, A., Soltani, A (2®&). Determination of suitable land for urban
development using Analytical Hierarchy Process (AHRase Study: Zanjan CityQuarterly Journal
of Geography and Urban Planning of Zagros Perspectiol.8, No.28, pp.173-19Qln Persian)

Zangi Abadi, A (1992)Spatial Analysis of Physical Development Pattern kerman M.A. Thesis,
Tarbiat Modares University of Tehrafin Persian)

Zebardast, E (2001)he application of the "Analytical Hierarchy Proces in urban and regional
planning. Honar-Ha-Ye-Ziba (Beautiful Arts), No.10, pp.13-2In Persian)

Zhang, Y., Yiyun, C., Qing, D., Jiang, P (2013tudy on Urban Heat Island Effect Based on Nortizzd
Difference Vegetated Index: A Case Study of WuhaiityC The 18th Biennial Conference of
International Society for Ecological Modeling, Pedéa Environmental Sciences, No0.13, pp.574-581.
(In English)

Ziari, K (2005).New Towns Planning6th Edition, SAMT Publication, Tehran, 184 pagés.Persian)



