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ABSTRACT 

 

The urban green spaces, known as “the respiratory lungs of cities”, are deemed applications that their distribution 

and dispersion across cities are of prominent significance. The green spaces should sport such factors as facilities, 

convenience, and appropriate distribution across cities as well as suitable areas so as to play their roles properly. 

Therefore, determining an optimal location would maximize the efficiency of green spaces and their users are 

supplied with better services. That is why the urban green spaces should be appropriately located. The present study 

aimed to identify the optimal locations for developing new green spaces in the 3rd division of the metropolis of 

Kermanshah based on descriptive-analytical methods with an emphasis on their functional dimensions. For this 

purpose, such criteria as proximity to the residential applications, road networks, educational applications, cultural 

applications, proximity to rivers, the presence of sterile lands, distance from such items as the existing green spaces, 

workshops and factories together with the Analytic Hierarchy Process (AHP) in the environment of Arc GIShave 

been applied. The attained results demonstrated that the per capita of green space in the 3rd division of the town of 

Kermanshah was drastically low compared with the desirable and optimal standards. In addition, the manner of 

distribution, dispersion and functional radius of the green spaces based in the 3rd division indicated that there was 

no coordination between them and the status of this region in such a manner that over 20% of the population 

residing there was deprived of proper green space coverage. The obtained final map showed that the western, 

southern, central and eastern parts of the region were the best sites for developing green spaces in the 3rd division of 

the town of Kermanshah.  

KEYWORDS: Green Space, Location, Geographic Information System (GIS), Hierarchical Analysis Process 

(AHP), the 3rd Division of the Metropolis of Kermanshah. 

 

1) INTRODUCTION 

 

Today, it has become increasingly apparent for all specialists and managers that it is no longer possible to 

manage and administer the diverse affairs of cities through the traditional mediums. The significance of applying the 

up-to-date scientific and technical tools and models like MCDM as well as GIS in planning is manifest especially 

alongside the rapid expansion of cities and an appreciable rise in data that should be processed for urban 

management (Fazelnia et al, 2011, P:139). To provide the location maps and to evaluate the diverse regions are the 

useful applications of GIS for spatial management and planning (Collins et al, 2001, P: 621). Over the recent 

decade, the issue of locating the urban applications and services through applying MCDM together with GIS have 

become increasingly prevalent (Barredo et al, 2000, P: 23). Human beings gradually stay away from the nature due 

to the growing population as well as the development of urbanization, and additionally, the high population density, 

interference in the natural environment as well as creating man-made environments have more and more manifested 

the environmental, physical and mental needs of humans (Hataminejad, 2011, P: 26). To guarantee their 

sustainability, cities as the loci of activities and lives are left with no other choice but to accept such functions and 

structures that are influenced by natural systems. More to the point, green spaces as the essential and inherent 

components of cities play a vital role in their metabolisms. Urban green space is a type of application levels of urban 

lands with man-made plant coatings with social and ecological yields (Parizadi et al, 2012, P: 112). Therefore, given 

the ecological conditions of cities and their future development trends, green spaces should be quantitatively and 

qualitatively developed in proportion to the physical volume of cities (buildings, streets and roads) and the needs of 

society (in terms of psyche, leisure spending and health requirements) so as to have constant environmental 

efficiency pitches as active green spaces (Majnoonian, 1995, P: 45). The existence of suitable green spaces in cities 
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is deemed an effective factor in reducing the effects of urban development. The most important implications of 

green spaces for cities are temperature moderation, increasing the relative humidity, air cleaning and absorbing the 

dust particles and also their other effects have relative roles. Generally speaking, the presence of green spaces and 

their implications for cities are inevitable in such a manner that it is not possible for cities to remain sustainable 

without them (Saiednia, 2004, PP: 30-35).Sad to say, the creation and development of urban green space have 

always been faced with problems and shortages due to some factors that some of them relate to the urban laws and 

regulations and lack of determining the per capita of a standard green space, taking into account the tastes of some 

influential individuals in urban planning and some other factors relate to some opportunistic individuals, people and 

authorities’ carelessness shown to the urban green spaces (Mohammadi, 2005, P: 48). The ecological systems and 

bio-vigor of urban regions have become imbalanced as a result of such factors as the accelerating growth of 

urbanization, the domination of the industry based on new technologies, the tendency towards the mechanistic 

lifestyles together with the effects left behind due to the destruction of natural resources and vegetation, conversion 

of farmlands and gardens into urban constructions along with the increased population growth and environmental 

pollution. Similarly, Kermanshah as one of the metropolises of Iran is no exception when it comes to exposure to 

demographic and cultural changes and trends as well as various pollutions resulting from these activities. The area 

of Kermanshah is around 10,000acres with eight urban divisions (The reports of the comprehensive plan of the town 

of Kermanshah, 2006, PP: 10-25). Its third division with an area of nearly 1655 acres and a population of 165529 

people lies southeast and east of Kermanshah and holds twelve parks on different scales (3 parks on a proximity 

scale, 2 parks on a neighborhood scale and 7 parks on a district scale). The preliminary scrutiny indicated that the 

green spaces based in the third division of the town of Kermanshah with an area of 243134 square meters had a per 

capita of 1.47 square meters per person and considering the least per capita of green space per person which was 

three square meters (Shieh, 2007,P:179), this value was insufficient. According to the before-mentioned material, 

the present study endeavored to locate the urban green spaces using GIS in the third division of the town of 

Kermanshah based on standard criteria and eventually, identify the suitable sites for developing new green spaces. 

 

2) LITERATURE REVIEW 

 

2-1) Theoretical Bases of Research 

2-1-1) Urban Green Spaces’ Functions 

     Not only do the urban green spaces and existing parks have recreational values and are they regarded as suitable 

sites for spending leisure time, they also prevent the unconsidered and hideous development of cities. Nowadays, 

given the urban regions’ being cancer-prone, the presence of urban green spaces and parks is of prominent 

significance (Mehdinejad, 1993, P: 29). Using plants as the visual privacy, using tree planting as the protective 

privacy, using green spaces based on a suitable design for special social functions, using green spaces for creating 

directional paths could have appropriate applications (Laghaie, 1994, P: 9). In general, the functions of the urban 

green spaces fall into three major categorizations:  

  
2-1-1-1) The Functions of Green Space concerning the Physical Construction of Cities 

     Given the physical divisions of cities, the functions of the urban green spaces change and are physically divided 

into such different scales as proximity, neighborhood, district and region and some of the proportional service 

functions are incorporated in such divisions. Such services as infant parks, nursery schools and commercial 

constructions are deployable on proximity scales. On neighborhood scales, such services as elementary schools, 

commercial constructions and infant parks are deployable. On district scales, such services as secondary schools, 

commercial activities proportional to the district, sports applications and district parks are deployable. Such services 

as cultural activities, gyms, medical activities, region parks and high schools are deployable on region scales 

(Barooghi, 2004, P: 17). 

 
2-1-1-2) Ecological Functions 

     Some examples of the main ecological functions of the urban green spaces are biodiversity, protection for the 

environment, reduction of air and sound pollution, air moderation, adjusting microclimate, calming flood flows and 

boosting water quality, creating absorption levels for absorbing water and creating opportunities for the 

environmental and historical studies (Scottish, 1981, P: 2). 

 
2-1-1-3) Mental-Social Functions 

In most discussions, lots of stress is placed on the urban green spaces and parks as a very important approach that 

could enhance the quality of urban social life (G.Girarde, 1992, P: 25). The green spaces are capable of presenting 
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great deals of psychological and social services and additionally, serve as a factor which could play an important 

role in the vigor of new cities and their inhabitants (Urich, 1981, P: 2). Creating the appropriate sports and 

recreational venues towards keeping the health of human beings and the availability of these spaces for all urban 

inhabitants as well as creating calm environments across cities could act as important factors being orientated 

towards social and mental health (Scottish, 1981, P: 4). 

 

2-2) Research Background 

     The following are the performed studies in relation to the subject under study:  

In a study performed by Varesi et al (2008) by the title of “Locating the urban green spaces in Khoramabad-Iran 

using GIS”, such criteria as lying in sterile lands, proximity to educational and cultural centers, access to road 

networks as well as distance from the existing parks and green spaces were applied to prioritize the suitable sites for 

green spaces based in the region (Varesi et al, 2008, PP: 84-103).  
     In a study performed by Davoodpour et al (2009), the urban parks were located through Analytical Hierarchy 

Process (AHP) in the environment of GIS in the 10th division of Mashhad-Iran. The results demonstrated that the 

10th division of Mashhad was faced with dire shortages in terms of parks and green spaces in proportion to the 

existing standards and the appropriate sites were proposed (Davoodpour et al,2009, PP: 107-121). 

In a study performed by Rostami et al (2011) entitled “Analyzing the spatial distribution of parks based in the 1st 

division of the town of Kermanshah-Iran through GIS”, the manner of spatial distribution and the inhabitants’ 

possessing the per capita of such spaces were dealt with and such issues as shortages, the manner of spatial 

distribution, accessibility pitch and their strengths and weaknesses were examined. The results demonstrated that the 

1st division of Kermanshah was faced with shortages, but its inhabitants had a suitable access to such spaces 

(Rostami et al, 2011, PP: 50-69). In a study performed by Saberi et al (2011) entitled “Locating the urban green 

spaces and parks in Shooshtar-Iran through GIS and AHP”, such criteria as lying in lands with proper applications 

like sterile lands, proximity to educational and cultural centers, access to communication networks and distance 

from factory facilities and the existing green spaces were utilized. The results demonstrated that such applications as 

sterile lands, gardens and palm farmlands as well as lands lying around riversheld higher priorities (Saberi et al, 

2011, PP:85-95). In a study performed by Parizadi et al (2012) by the title of “Locating the urban green spaces 

(inner-city parks) using GIS (a case study of the 9th division of the metropolis of Mashhad)”, the appropriate sites 

were determined based on five main criteria (population, physical status, economic conditions, natural situation and 

pollution) together with GIS and AHP. The results demonstrated that the green spaces based in the 9th division of 

Mashhad were deprived of proper distributions and additionally, the existing green spaces would not answer the 

needs of the population-to-be (Parizadi et al, 2012, PP: 111-134). 

 
3) METHODOLOGY 

     

 The present work was a descriptive-analytical as well as application-orientated study. The research universe 

consisted of the 3rd division of the town of Kermanshah. In practice, lots of diverse criteria have been proposed for 

locating the urban green spaces considering the world standards and using all of them was not possible for locating 

affairs for various reasons and their selections were influenced by the conditions of the scope of study. In general, 

the more the identified factors match the ground realities, the more satisfactory the results of location will be.  

     In the present study, given the status of the city of Kermanshah as well as access to information; such variables as 

proximity to residential applications, proximity to road networks, proximity to educational applications, proximity to 

cultural applications, proximity to rivers, the presence of sterile lands, distance from the existing green spaces and 

distance from workshops and factories were considered for locating the green spaces of the 3rd division of the town 

of Kermanshah.  In the first place, the spatial database and descriptive data were created in the form of maps and 

statistics& information, respectively. In addition, a combination of AHP and GIS were utilized for decision making. 

Analytic Hierarchy Process (AHP) method was founded by Saaty in 1997 and its spatial usage in the form of GIS 

was applied by Oswald Marinoni in 2007 (Oswald Marinoni, 2007, P: 3). AHP relies on judgments (Whitaker 2001, 

P: 38). Additionally, its application does not require cumbersome mathematics. Therefore, it is easy to understand 

and could control both quantitative and qualitative data (Cengiz et al, 2003, P: 390). In fact, AHP is a 

comprehensive method for decision making concerning multi criteria problems (Tolga, 2004: 90).In the present 

study, despite the existence of some of the necessary standards in relation to weighing the criteria, the values were 

modified according to the viewpoints of experts towards adapting the values of weights to fit the real status of the 

town of Kermanshah and making the study more functional. Generally speaking, AHP method entails three main 

steps: 
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A. Binary comparison matrix production: This step uses a basic scale with such values from 1 to 9 for 

determining the relative priorities of two criteria. Of course, the values related to the binary comparisons 

should be expertly determined (table 1), 

B. Calculation of the weights of criteria1 

C. Estimating the consistency ratio.  

 
Table (1): Binary comparison 

The level of importance Definition 

1 equal importance 

2 equal-average importance 

3 average importance 

4 average-strong importance 

5 strong importance 

6 strong-very strong importance 

7 very strong importance 

8 very strong-extremely strong importance 

9 extremely strong importance 

 

Source: Ghodsipour, 2005. 

  
3-1) Introduction of the Scope of Study 

     The town of Kermanshah with an area of about 10000 hectares as well as a height of 1322 meters above sea level 

lies in the eastern section of Kermanshah province and is located at latitude 34° and 19 minutes north of equator and 

at longitude 47° and 7 minutes east of Greenwich meridian. More to the point, it holds eight urban divisions from 

which the third one with an area of about 1655 hectares and a population of 165529 people lies southeast of the 

metropolis of Kermanshah(Map No. 1). 

 
Map (1): The geographical location of the area under study 

 
Source: Statistics and Information Department of Kermanshah City Hall and authors, 2014. 

                                                           
1- It should be pointed out that steps “B and C” are calculated by the AHP software in the environment of GIS. 

189 



J. Appl. Environ. Biol. Sci., 5(1)186-195, 2015 

4) Research Findings 

4-1) Studying and analyzing the status quo of green spaces in the 3rd division of the town of Kermanshah  

     The 3rd division of the town of Kermanshah holds an area of 243134 square meters of green space and 

considering its 165529 population, its per capita was 1.47 square meters per person. By comparing this value with 

the desirable per capita of green space which was 20-25 square meters per person according to the standards of the 

United Nations and 7-12square meters per person based on the proposed per capita of Ministry of Housing and 

Urban Development (Davoodpour, 2009, P: 179), it became manifest that there was a noticeable difference between 

the existing per capita and the minimum conventional per capita based on the defined standards.   

Parks and green spaces had their specific physical divisions, backup population, area and functional radius based on 

different scales. Table (2) summarizes the standards related to population, area and functional radii of parks and 

green spaces on different scales of physical divisions.  

 

Table (2): The Population, area and functional radii of parks and green spaces based on the physical divisions 

Source: Habibi&Masaeli, 1999. 

 

As observed in table (3), out of 12 parks, 3 of them were on a proximity scale, 2 of them on a neighborhood scale 

and 7 of them on a district scale. The following table lists the number, area and per capita of green spaceon different 

scales of physical divisions. 

 
Table (3): the typology of the equipped parks in the 3rd division of the town of Kermanshah 

Row Park name 
Total area (square 

meters) 
The scale of the park1 

The radius of influence 

(m)2 

1 Abouzar Park 28748 district 700 

2 Yas Park 17640 district 700 

3 Besat plan 35500 district 700 

4 Sepidar Park 28000 district 700 

5 Pamchal (1) Park 34400 district 700 

6 Pamchal (2) Park 24221 district 700 

7 Baghrah Park Phase (1) 44000 district 700 

8 Baseej Park 9865 neighborhood 338 

9 Laleh Park 8500 neighborhood 338 

10 Sadaf Park 2680 proximity 235 

11 Noralmahdi Park 4680 proximity 235 

12 Nastaran Park 4900 proximity 235 

                  Total 243134  

Source: The reports of the 3rd division of the town of Kermanshah and the authors’ field observations, 2014. 

 
On the basis of the carried out calculations using overlapping analyses in the environment of GIS, 134071 people 

out of the whole population based in the 3rd division of the town of Kermanshah (165529 people) had access to 

green spaces and nearly 31458 people were deprived of a proper access in terms of the defined standards. In general, 

around 20% of the whole population based in the 3rd division of the town of Kermanshah was deprived of a proper 

coverage and considering the expansion of the city over the next few years, this value will increase. Map (2) shows 

the manner of distribution and the scope under the coverage of parks and green spaces in the status quo. 

 

 

 

 

 

 

                                                           
1-The term “Scale” entails several dimensions of area, service range, function and the existing facilities which could determine the scale of 

parks. 

2-A defined standard mean has been considered for the radius of influence in the present study. 

Scale of the park 
The number of users 

(people) 
Park area (hectares) 

The radius of influence 

(m) 
Per capita (sq. m) 

proximity 150-200 0.5-1 min 220-250 1-3 

Neighborhood  3500-5500 1-6 300-375 2-4 

District 10000-16,000 6-8 650-750 3-6 
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Map (2): Areas under and without coverage of green spaces based in the 3rd division of the town of 

Kermanshah 

 
Source: The statistical blocks of the town of Kermanshah and the authors’ calculations, 2014. 

 

4-2) Locating the green spaces using AHP model in the environment of GIS 

4-2-1) Providing the required layers (criteria) for location in the environment of GIS  

This step is a process that entails obtaining, adjusting and documenting data. The input data included such items as 

digital maps of land applications in the status quo and the statistical blocks of the town of Kermanshah in 2011. 

Such new layers as distance from the residential applications, distance from the cultural applications, distance from 

the urban roads, distance from the existing green spaces, distance from the educational applications, distance from 

the sterile lands, distance from rivers and distance from workshops and factories were achieved through spatial 

analyst in the environment of ArcGIS. 

 

4-2-2) Standardizing the layers for analyzing and identifying the optimal locations 

     In this step, the attained maps from the previous step were reclassified and new values from 1 to 10 were given to 

each of layers based on distance and values that they held in the location process (table 4). Some examples of 

reclassified maps have been shown in figure (1) 
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Table (4): Weighing layers in terms of distance  
workshops 

and 

factories 

rivers 
sterile 

lands 

educational 

application 

the existing 

green space 

cultural 

application 

road 

network 

residential 

application 

Distance 

(meters) 

1 10 10 10 1 10 10 10 0-100 

2 9 9 9 2 9 9 9 100-200 

3 8 8 8 3 8 8 8 200-300 

4 7 7 7 4 7 7 7 300-400 

5 6 6 6 5 6 6 6 400-500 

6 5 5 5 6 5 5 5 500-600 

7 4 4 4 7 4 4 4 600-700 

8 3 3 3 8 3 3 3 700-800 

9 2 2 2 9 2 2 2 800-900 

10 1 1 1 10 1 1 1 More than 900 

Source: Authors’ calculations, 2014. 

 

 
 
 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 
 
 
 

 

 

 
Figure (1): Examples of reclassified maps 

 
4-2-3) Presentation of the final map of locating green spaces through AHP model in the environment of GIS 

In the present study, each and every criterion was compared with one another using the viewpoints of 14experts and 

the relative importance of each of the pairs of criteria was entered based on their values and importance in locating 

green spaces. Then, the calculation of weights and the consistency ratio as well as combining and integration of 

layers were performed through AHP in the environment of GIS. Not to mention, the consistency ratio of the research 

data was 0.029 which indicated that the results were acceptable (Figure No. 3 and Map No. 3). The results of the 

weights of the criteria were as follows: 

 

 Proximity to residential centers: (0.2735) 
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 Proximity to road networks: (0.2058) 

 Proximity to cultural centers: (0.1551)  

 Distance from the existing green spaces: (0.1174)  

 Proximity to educational centers: (0.0893) 

 The presence of sterile lands (0.0721) 

 Proximity to rivers: (0.0505) 

 Distance from facilities and factories: (0.0.365)  

 

Map (3): Map of areas with priority for development of green spaces in the 3rd division of the town of 

Kermanshah  

 
Source: Authors, 2014. 

 
     Map No. 3 displays areas with priority for development of green spaces in the 3rd division of the town of 

Kermanshah in five colors. Areas with good and very appropriate priority lie in the western, southern, central and 

eastern parts of the 3rd division of the town of Kermanshah and the most areas of priority are located in the western 

part. 

 

 

5. DISCUSSION AND CONCLUSION 

 

The main virtue of GIS is its versatile evaluation and holistic analyses which enables definite decision-

makings within a short space of time and in the strictest form. Therefore, this system could help us a lot with precise 

and holistic locations of parks and urban green spaces. In the present study, some suitable sites were determined 
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through analyzing the mentioned parameters within the area under study. The results of the present study were 

consistent with the results of the studies performed by Varesi et al (2008), Danoodpour et al (2009), Saberi et al 

(2011) and Parizadi et al (2012). Studying the per capita of green space in the 3rd division of the town of 

Kermanshah quantitatively and its comparison with the optimum and desirable standards resulted in identification of 

the shortages of green space applications in proportion to the population of this region, even considering the least 

presented standards. The manner of distribution and dispersion and the functional radius of green space in this 

region indicated inconsistency with the status of the region in such a way that 20% of the population based in the 3rd 

division of the town of Kermanshah was deprived of green space coverage because of shortage of green spaces and 

their inappropriate location in this division. These results concurred with the results of studies undertaken by 

Rostami et al (2011) stating that “the green space based in the 1st division of the town of Kermanshah is faced with 

shortages in this regard”. The results of applying the combined model of AHP and ArcGIS for identifying 

appropriate locations towards development of green spaces in the 3rd division of the town of Kermanshah implied 

that firstly, the model has well been able to prioritize the scope of study in terms of the need for the development of 

green space and the goal of the research has been fulfilled. Secondly, areas of first priority were based in the 

western, southern, central and eastern parts of the 3rd division of the town of Kermanshah and the most areas of 

priority were located in the western part of the foregoing region. 
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