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Abstract

Today, the scattered growth of cities has led to the destruction of valuable agricultural land and the
inappropriate distribution of urban services, which has also causethstability of the urban environment. In
the meantime, Encourage land development using urban vacant land and deteriorated texture can reduce urban
sprawl and lead cities to sustainability. Therefore, the purpose of this study is to identify suitabléotaite
development of the infill development and prediction of the lands that could prevent urban sprawl growth on the
horizon 0f1405by applying inter development growth strategy. This research from the methodology aspect is
the descriptiveanalytic and categorized in the developmerapplied type The required data were collected
using library and documentary studies. Environmental, social and physical criteria were identifte2l in
variables. Then, by preparing the layers of each criterion, we eléfthe weight of each layer based on its
importance in the infill development analysis. In this study, the Analytical Hierarchy Process (AHP) was applied
by Expert choice software for prioritizing, the weighting of criteria and fuzzy multivariate anadgsgisl in GIS
environment for production, weighting, and fuzzy combination of layers were used. Finally, using the weights
obtained from AHP Analysis, the suitability map for infill development of uremia was prepared using Fuzzy
Overly extending in ArcGlS#ware and the exponential population growth model and land per capita are used
to predict the amount of land that could be effective for preventing urban growth sprawl using infill development
option. The results showed that from the totab®®2.6hectares of Uremia367.83(6.69%) of the land quite
suitable, 863.55 hectares 15.71% of land medium suitable1448.91 hectares 26.33%) somewhat
inappropriate,1721.25hectares 28.31%) inappropriate, andl1.61%(20%) are totally inappropriate and the
amour of land that can be increased by the applying of an infill development strategy for preventing of urban
sprawl growth estimated 8680000square meters in thik405

Key Words: Infill Development, Geographic Information System, Gamma Fuzzy Multivafiatysis,
Exponential Growth, Urmia

Extended Abstract

Introduction:

Today, the sprawl growth of cities has led to the encroachment to precious agricultural lands and
the disproportionate distribution of urban services that the, it also provided thefoashe instability
of the urban environment. In the meantime, infill development by focusing on urban vacancy lands and
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old and wornrout fabric for development can reduce sprawl urban growtterefore, in view of the
above mentioned necessities, tlasgarch was conducted with the aim of measuring the capacities of
infill development in Urmia urbart has been formulated in response to two main questibigst
opportunities and capacities does Urmia have for infill developma&nt?in the horizon 01405 to

what extent can urban sprawl be prevented by focusing on infill development?

Methodology:

The present research is descriptamalytical method and has a developmeisaaplied nature.
Various sources such as websites, books, articles, etc. haveibed to study the literature related to
the research.Secondary data were also obtained through documentary studies using the Urmia
Master Plan studies and other documentary studieshis research, AHP in Expert choice software
was used to prioritizand weight the criteria and from Fuzzy Multivariate Analysis in GIS Software
Environment to Generate, Weight, Fuzzification, Integrate and Overlay Layers and an exponential
growth and land per capita model was used to predict the role of infill developmergventing
peripheral growth in thd405horizon.

Results and Discussion:

In this research, after knowing the general principles of infill development considering the
natural environment and mamade conditions of Urmia urban and the Literature revaw studies
on the subject of research, determination of infill development indices in Urmia urban as a case study
was paid.These criteria are in the form of natural, social and physical criteria in the foridof
criteria (slope, slope direction, distaadrom flood path, distance from the fault, distance from the
river, distance from military range, distance from main roads, number of floors, age of buildings,
Quality of buildings, distance from educational, medical and green spaces centers, zoning) were
determined.The hierarchical analysis method was used to weight the identified criteria and sub
criteria. Weighting and prioritization of criteria and stdviteria were done using experts' opinions in
different organizations of Urmia urbaiccording to he results of this weighting, the highest weight
belongs to the building quality criterion. After that, the number of floors has the highest widsght.
inconsistency coefficient in this weighting(d€7. The basic layers related to natural, social and
physical indicators identified were obtained from governmental organisations, municipal and master
plan of Urmia urban.A then prepares, for extractioand new layers prepare in GEhvironment
done.The following related Information Layers were generatsihg digital information and GIS
databases based on the final weight of the criteria obtained by AHP hierarchical analgsis.
standardization of each layer was performed using fuzzy functions by Fuzzy Membership plugin in
GIS environment and Based this, standardized fuzzy maps for each criterion were prepénetis
step, Fuzzy Overlay Spatial Analysis plugin was used to integrate and overlap fuzzy maps created in
GIS environment and using three levels of fuzzy gar@r@ad(8 and 0.7), three laml suitability maps
were prepared for infill development in Urmia urban and among them a layer Qudtgamma)
indicating the capability and suitability of city limits lands for infill development and it was closer to
the realities of the lands of Urmia hain. selectedAlso in the next, different parts of Urmia urban
were identified as suitable and unsuitable lands for infill development using Intersect and Reclass
functions by dividing the land int® range completely inappropriate, inappropriate, paryal
inappropriate, appropriate and completely inappropriate on the map and the area of each was
calculated in hectares and square metés. exponential growth and per capita model was used to
measure the role of infill development in preventing urban pergd growth in thel405horizon.For
this purpose, we first calculated the growth rate between the y&Hrsto 2016 (1.1% and then
based on the growth rate obtained, the population of Urmia urbadb by exponential growth
formulaPt= Po (I + r )*'wherePt is the population of the destination year, Po the population of the
year of origin, r the growth rate and time interval is between ye&8%147people were predicted.
Next, using the population and per capita a8 §quare meters), the urban area swealculated in
140q51829d@PwWHr e met ers) ( ar e aFimllyphe rate of dgvalopraentdf p o p u |
the urban during the nedid years was determined by the above calculati@i29100Chectares) and
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also the amount of land that can be sigiered as reserve land by implementing infill developreuedt
there by reducing the peripheral development of the urban, an estiB&26600

Conclusion:

The results show that most of the lands of Urmia urban7@ré1%in inappropriate groupso
that, partially inappropriate lands with26.33% inappropriate lands with28.31% and totally
inappropriate with20%is dedicated to himselGuitable land group is also in the next category with
22. 396 that, compl etely suitalloe hamd6e.568 twh It lhe |
15. 69 WesphRIcsovedaycording to the final resul t, w
Urmia towards its center and southern parts, the land suitable for infill development is reduced.
Therefore, most compatible @suitable for redevelopment and infill development are located in the
northeast fabric and the least adapt in the southwest fabric and riverResiilts of the analysis
performed to predict the amount of land that can be saved by implementing infiiphegat on the
horizon of1405in Urmia urban and by doing it, slowed the peripheral growth of the urban, estimated
36809@®War e Tmetserasnount of | and indicates that st
urban growth and there by preventdwtloss of precious urban land, which is usually allocated to
agriculture to provide for the food of citizens, and so on and it also protects the urban environment.
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