
JOURNAL OF CURRENT RESEARCH IN SCIENCE (ISSN 2322-5009) 
CODEN (USA): JCRSDJ 
2014, Vol. 2, No. 6, pp: 646-656  
Available at www.jcrs010.com             

ORIGINAL ARTICLE 
 
 

 

AN ANALYSIS OF GREEN SPACE (PARKS) USE IN DIFFERENT DISTRICTS OF SHIRAZ USING VIKOR 
MODEL 

 
Parviz Soleimanimoghadam1 , Saeed Amanpou r 2, Somayeh Gholami3 

1. Assistant professor of political geography, Payam Noor University of Ahvaz 
2. Associate professor of geography and urban planning, Shahid Chamran University of Ahvaz 

3. MA student of geography and urban planning, Payam Noor University of Ahvaz- Member Assessment 
of department in Nikan. 

Corresponding author: Somayeh Gholami 
 
ABSTRACT: Having all urban districts enjoy public uses and urban facilities is considered to be one of the 
urban planning objectives. The distribution of urban green spaces in urban districts is also an important 
issue which is being investigated by urban planners. The main objective of this study is to analyze green 
space (parks) uses in different districts of Shiraz city using VIKOR model. This study is theoretical-applied 
in nature and the methodology is descriptive-analytical based on documentary and library studies as well 
as using available statistics. Results of the present study show that there is a significant difference 
between various districts of Shiraz with regard to having green spaces, and the distribution of this use in 
Shiraz has not been done equally. 
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INTRODUCTION 
 
The most important effects of urban green 
spaces are their ecological functions that have 
made cities significant as human society’s 
environment, and have fought against adverse 
effects of industry development and false use of 
technology and have lead to the increase of life 
quality in cities. Proper functioning of green 
spaces has a lot of positive effects on countries’ 
economy. In this regard, planting trees properly 
might have a remarkable effect on energy 
consumption in buildings (Bahadori, 2008; pp. 
4-10). Le Corbusier knows the existence of 
urban green spaces as very important and 
believes that nine out of ten urban space units 
must be green spaces (Mohammadi et al, 2012; 
45). A green space in Iran is not a new issue but 
environmental sustainability is a new subject 
whose advantages depend on using it 
extensively in a macro level. One way of 
achieving environmental sustainability is to get 
familiar with the importance of green spaces 
and taking it into consideration in line with 
achieving the criteria of sustainable 
development (Ajilian, 2013; p.1). VIKOR method 
is one of the most efficient multi-criteria 
decision-making methods introduced recently 
(Ekhtiari, 2012; p.176). This method is applied 
to optimize multi-criteria issues I complicated 
systems. VIKTOR method determines a ranked 
set of choices according to contrary attributes. 
Regarding the importance of green spaces in 
various dimensions of citizens’ lives and the 
necessity of fair distribution of them in different 

urban districts, the present study seems really 
essential. This study deals with spatial analysis 
of green spaces in Shiraz through the use of 
VIKTOR model. Hence, after determining the 
amount of green spaces in the districts as well as 
green space per capita in each district, the 
districts are going to be by VIKTOR model with 
regard to having green spaces. 
 

RESEARCH OBJECTIVES 
 
The main objective of the present study is to 
analyze green space (parks) uses in various 
districts of Shiraz. Moreover, other objectives 
such as studying current condition of urban 
green space uses in land use system of Shiraz 
districts, investigating and analyzing shortages 
and inconsistencies of districts’ green spaces, 
and trying to present a model of equal 
distribution of green space uses at urban 
standard levels are going to be fulfilled, too. 
 

RESEARCH METHODOLOGY 
 
Regarding its objective, the present study is 
descriptive (descriptive-analytical) and applied. 
In this study, the existing theories have been 
used for the practical use. Since the 
classification is done based on researching, this 
study was done through descriptive and 
analytical methods. To conduct a descriptive 
research project, the researcher does not 
manipulate the variables, and since no variable 
is manipulated and controlled and just the 
collected data is described, this research is a 
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descriptive one. Theoretical discussions and the 
research literature were obtained through the 
library method by referring to books, journals, 
and theses as well as using the internet to find 
some articles related to the subject, finding 
related data through related sites and offices 
including municipality, Department of Roads 
and Urban Development, and Statistics Center 
site. In brief, the data collection instrument in 
the present study was organizational 
documents. 
 

RESEARCH THEORETICAL BACKGROUNDS 
 
Urban spatial and main structures have been 
completely changed due to the dispersed, 
unorganized development of cities. As a result, 
the unit structure in the cities has disappeared, 
and unreasonable, inappropriate concentration 
of facilities and services in different parts of 
cities as well as economic-social urban 
development has made unequal spaces in cities. 
On the other hand, the increased urban areas 
have caused physical-spatial complications in 
cities so that identifying the main structure and 
skeleton of cities and their morphology based on 
analyzing all urban components is really hard or 
impossible. Therefore, analyzing urban spatial 
structures relating to identifying the 
distribution of facilities and services as well as 
its effect on social-economic development of 
different urban textures require some methods 
that can respond to these complications 
(Abbaszadegan, 2012; p.44). Today it is obvious 
that no city or district can identify itself as 
independent of the surrounding environment. In 
this regard, urban green spaces as an essential, 
inseparable component of the environment 
around cities can play special roles including 
decorative and entertaining ones whose 
shortage might bring about serious problems for 
city lives (Ajilian, 2013; p.1). for millions of 
people, green spaces are used to improve urban 
life quality, rest, do exercises, visit friends, or 
work (Keebemp, 2006). Green spaces are so 
important in urban environments that they are 
considered as one of the development attributes 
in communities. Unfortunately, making and 
developing green spaces have always faced 
some threats (Maki Alagh et al, 2013; p.43). 
Urban green spaces are amongst the most 
important urban uses and are known as 
breathing lungs of cities. This use can play the 
main role in changing the city air and refreshing 
people. Therefore, this use should have some 
elements like facilities, beauty, safety, easy 
access, appropriate distribution among the city, 
and appropriate area so that it plays its role 

properly and be welcomed by families (Fazelnia 
et al, 2011; p.137). 
 

GREEN SPACES 
 
Green spaces are considered as breathing lungs 
of cities. The most important way of modifying 
destructive environmental effects is to develop 
green spaces. As green spaces have various 
functions, they play an effective role in good 
view of cities, cleaning and refreshing the air, 
reducing the effects of pollutions, preventing 
irregular constructions, entertainment and rest 
(Ziyari et al, 2012; p.102). Several statistics are 
presented all over the world which show the 
fact that having green spaces, especially in dense 
urban communities, not only cause physical 
health but also brings about peace of mind, 
efficiency and high quality. Having green spaces 
and their per capita is taken into consideration 
as a development criterion in countries. The per 
capita attribute determined by United Nation’s 
Department of Environment is 20-25 m2 for 
every individual (Ziyari et al, 2012; p.102. cited 
by Tavahen, 2004). 
 

SPATIAL INEQUALITY 
 
According to what was stated and the 
importance of green spaces, equal distribution 
of green spaces and the access of all citizens to 
green spaces are among urban planning 
priorities. Inequality which is frequently used 
refers to the diversity of people, places or things. 
Spatial inequalities are measured based on a 
special criterion and the inequality condition of 
spatial policy makers and planners might be 
different based on each criterion (Faraji 
Sabokbar, 2012: 83. Cited by Still Well, 2010:1). 
The differences and inequalities existing in the 
space are interesting. First, knowing these 
models makes it possible to target the spatial 
difference decrease. In addition, every country 
has special forms of decreasing spatial 
differences in its programs. Knowing these 
models in national planning may be useful 
(Faraji Sabokbar, 2012:83. Cited by Minot, 
2006:5). Spatial equality is an issue that has 
become very important for planners and 
geographers in recent years. As urban public 
services construct the physical, social and 
spatial nature and form of a city, inequality in 
their distribution will leave irreparable effects 
on the structure and nature of the city and class 
separation of districts, and it may expose urban 
management to serious challenges (Dadashpour 
and Rostami, 2011:171-172). In most cities, the 
lack of appropriate space allocation and optimal 
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location of physical and service elements of the 
city as well as the number of effective factors on 
locating these centers has resulted in ever-
increase problems for cities and citizens 
(Ebrahimzadeh et al, 2010:39). Liu et al (2010) 
suggested combined multiple criteria decision 
making which considers the interdependence of 
the criteria (Nahavandi et al, 2008:96). 
 

RESEARCH BACKGROUND 
 
FVIKOR is an adaptive MADM method 
developed by Opricovic and Tzeng based on Lp-
metric method. This method can provide 
maximum group desirability for the majority 
and an individual effect minimum for opposition 
(Safaei Qadikalaei, 2012:89). Among the 
researches conduced in this field in other 
countries are the followings: several studies 
have been done on urban green spaces. In a 
study done by Heynen (2006: 3) political 
ecology of urban green spaces against political 
economy related to ethnicities was investigated 
to present environmental inequality. Douglas 
(2004) studied urban green spaces in relation to 
mental health. Budruk et al (2009: 824) 
conducted a research on spatial attachment and 
environmental approach related to urban green 
spaces in India. However, fewer studies have 
been done on VIKOR method. Especially, no 
study has been done on spatial evaluation of 
green spaces using VIKOR. Regarding VIKOR 
model, one of the first studies was done by 
Opricovic and Tzeng (2002:445). Liu et al 
(2010) suggested combined multiple criteria 
decision making which considers the 
interdependence of the criteria. In this study, 
the network analysis method is used to 
determine relative weights, and the VIKOR 
method is then used to prioritize the choices 
(Nahavandi et al, 2008:96). Among the 
researches conduced in this field in Iran are the 
followings: Spatial Distribution of Parks in 
Kermanshah Districts Using Geographical 
Information System is the title of a study done 
by Rostami et al (2011:9). Mohammadzadeh Asl 
et al (2010) conducted a research titled as 
Ranking Urban Welfare Attributes in Different 
Districts of Tehran. Using separation 
information of different districts in Tehran and 
considering macro indices of urban health and 
development, he investigated “data 
envelopment analysis” which is now used in 
relation with megacities. Mohammadzadeh Asl 
et al has also used a mathematical technique to 
explain urban health and the attributes of a 
healthy city. He has tried to analyze appropriate 
infrastructures of urban health and 

development from this perspective. In this 
study, urban green spaces are referred to as one 
of the research attributes (Mohammadzadeh Asl 
et al, 2010:85). In study done to evaluate and 
analyze the social justice condition in spatial 
structure of Sanandaj it was concluded that 
residents of higher economic-social level 
enjoyed better urban service uses, and the 
urban service use distribution model had 
worked to benefit better-off groups of the 
society. Therefore, in spite of the inequality in 
spatial distribution of indices among the areas 
and the existence of a direct and significant 
correlation between economic-social class of 
residents in those areas and their enjoyment of 
urban uses as well as physical indices and also 
the location of city centers as the beating heart 
of the cities which are considered and used by 
all citizens, in very low levels of physical 
development, social equality (social equality 
criteria) is not seen in spatial structure of 
Sanandaj city (Varesi et al, 2007:92). In 2011 
Fazli et al applied the VIKOR model for their 
analyses in a research titled as An Evaluation of 
the Quality of Governmental Sector Services 
Using VIKOR GRI and Fuzzy Approach Combined 
Method (Fazli et al, 2011:76). In his study titled 
as Classification of Supplies Using Consolidated 
Multiple Criteria Decision-making, Askari et al 
(2013:1) suggested a logical method based on 
combining AHP and VIKOR techniques for multi-
criteria classification of the supplies.  
 

A BRIEF INTRODUCTION OF THE AREA 
UNDER STUDY 

 
Having the area of 122608 km2, Fars province is 
located between 27 degrees and 01 minute to 31 
degrees and 42 minutes of north latitude from 
the equator and 50 degrees and 34 minutes to 
55 degrees and 44 minutes of east of the 
Greenwich meridian. Regarding country 
divisions, Fars province is divided into 29 cities, 
84 counties, 101 towns and 205 villages. This 
province is neighboring Isfahan and 
Kohkilouyeh & Boyrahmad provinces from the 
north, Yazd and Kerman provinces from the 
east, Bushehr province from the west and 
Hormozgan province from the south. The capital 
city is Shiraz. This city is surrounded by Derak 
Mountain in the west and Zagros Mountains in 
the north. The population of urban areas of 
Shiraz was over 1549453 people in 2011 (Iran’s 
Statistics Center, 2011). Shiraz is divided into 9 
municipal districts and its area is over 179 km2. 
The location of Fars province in political 
divisions of Iran is shown in map (1). 
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Map (1): The location of Fars province and Shiraz city 

 
Provided by the authors 
Map (2): Shiraz districts 

 

  
Provided and drawn by the authors 

 
 

RESEARCH FINDINGS 
Stage one: 
Once the data was collected using the data 
collection instrument and changed into 
quantitative data of raw data matrix, each 
criterion was defined at the range under study 

(table 1). The decision-making matrix was 
composed of choices (rows) and criteria 
(columns). Our choices were the prioritization 
of green spaces in Shiraz and the indices were 
coded from x1 to x4. 
    

 
Table (1). Raw data matrix (the decision-making matrix) at the range under study 

Neighborhood park 
X4 

Quarter 
park 
X3 

Regional park 
X2 

District 
park 
X1 

Attributes  
criteria 

7 1 3 3 District 1 

9 1 6 5 District 2 

12 4 4 2 District 3 

10 7 4 3 District 4 

7 5 2 1 District 5 

8 4 6 - District 6 

9 1 3 - District 7 

9 - - - District 8 

11 7 1 - District 9 

Source: author’s calculations, 2014 
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Map (3). Prioritization of green spaces in Shiraz districts 

 
Provided and drawn by the authors 
Stage two: 
After making the decision-making matrix, it was 
normalized by the following formula and its 
results are shown in table 2. An important point 
in decision-making matrixes is the existence of 
positive and negative indices in one matrix, and 
de-scaling was done for various matching scales 
of measurement. To normalize the indices that 
had negative aspects, formula 1 was used while 
formula 2 was applied for indices that had 

positive aspects. As all the indices used in this 
study had positive aspects, formula 2 was used 
for calculations. 

Formula (1):   

Formula (2):  rij =  

 
Table 2. normalized matrix 

X4 X3 X2 X1 
Attributes  
criteria 

0/252 0/079 0/266 0/433 District 1 

0/324 0/079 0/532 0/721 District 2 

0/432 0/318 0/354 0/288 District 3 

0/360 0/556 0/354 0/433 District 4 

0/252 0/397 0/177 0/144 District 5 

0/288 0/318 0/532 - District 6 

0/324 0/079 0/266 - District 7 

0/324 - - - District 8 

0/396 0/556 0/088 - District 9 

Source: author’s calculations, 2014 
 
Stage three: 
In order to state relative importance of the 
criteria, it is needed to determine their relative 
weights. For this purpose, Analytical Hierarchy 
Process (AHP) was applied for weighting. To 

weight the criteria in Analytical Hierarchy 
Process (AHP) framework, Expert Choice 
software was used to measure the weight of 
each criterion (table 3).  
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Table 3. Weight of each attribute according to Expert Choice software 

 
Neighborhood 
park 

 

Quarter 
park 
 

Regional 
park 
 

District 
park 

 
criteria 

0/095 0/066 0/228 0/611 weight 
Source: author’s calculations, 2014 
 

 
Chart 1. Calculating the criteria’s weights by Expert Choice software  
 

STAGE FOUR 
At this stage, after the current condition 
criterion was normalized by using formulas 1 
and 2, the normalized matrix was multiplied by 

each attribute’s weight obtained through 
Analytical Hierarchy Process (AHP) and by 
Expert Choice software, and the normalized 
weight matrix was obtained (table 4). 
   

 
Table 4. The normalized weight matrix 

X4 X3 X2 X1 
Attributes  
criteria 

0/023 0/005 0/060 0/264 District 1 

0/030 0/005 0/121 0/440 District 2 

0/041 0/02 0/08 0/175 District 3 

0/034 0/036 0/08 0/264 District 4 

0/023 0/026 0/04 0/087 District 5 

0/027 0/02 0/121 - District 6 

0/030 0/005 0/060 - District 7 

0/030 - - - District 8 

0/037 0036/ 0/02 - District 9 

Source: author’s calculations, 2014 
 
Stage five: 
In this stage, the highest value Fi+ and the 
lowest value Fi- were extracted from decision-
making matrix. For example, in attribute X1 the 

largest number (0/440) related to district 2 
with regard to having green spaces (table 5). 
 

Fi+= max fij              Fi-= min fij 
 

Table 5. The maximum and minimum values of the criteria 

X4 X3 X2 X1 
Attributes  
criteria 

0/041 0/036 0/121 0/440 Fi+ 

0/023 0/005 0/02 0/087 Fi_ 
Source: author’s calculations, 2014 
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Stage six: 
At this stage, each choice was measured through 
a positive ideal solution and after getting 
aggregated, they were calculated using the 
following formula. In other words, at this stage 
after measuring the normalized and weighted 
matrixes and extracting the minimum and 
maximum values for each index, in order to 
calculate the VIKOR index based on which the 
choices are ranked, the Si (desirability index) 
and Ri (dissatisfaction index) values are 
determined (table 6). 
   

 
 

 
R j = max i 

 

 
Table 6. Multiplication of criteria’s weights by decision-making matrix and calculating Si and Ri  

Rj sj X4 X3 X2 X1 
Attributes  
criteria 

0/304 0/602 0/095 0/066 0/137 0/304 District 1 

0/066 0/124 0/058 0/066 0/000 0/000 District 2 

0/458 0/552 0/000 0/002 0/092 0/458 District 3 

0/304 0/432 0/036 0/000 0/092 0/304 District 4 

0/611 0/909 0/095 0/021 0/182 0/611 District 5 

0/761 0/836 0/073 0/002 0/000 0/761 District 6 

0/761 1/022 0/058 0/066 0/137 0/761 District 7 

0/761 1/168 0/058 0/076 0/273 0/761 District 8 

0/761 1/009 0/021 0/000 0/228 0/761 District 9 

Source: author’s calculations, 2014 
 
Map 4. Criteria desirability index in the districts 

 
Provided and drawn by the authors 
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Map 5. Criteria dissatisfaction index in the districts 

 
Provided and drawn by the authors 
 
Stage seven: 
At this stage, the VICOR index which is the final 
score of each choice is calculated. The Q value 
indicates the final rank of each district.  
This value is determined to be between 0 and 1. 
The more it is close to 0, the more desirable is 

the enjoyment of green spaces, and the more it 
is close to 1, the weaker it is regarding the 
enjoyment of green spaces (table 7).      
 

1-V) ( +    Q j =V×  

 

Table 7. Calculation of Q value and the final ranking 

District 
9 

District 
8 

District 
7 

District 
6 

District 
5 

District 
4 

District 
3 

District 
2 

District 
1 

Row  

0/076 0 0/069 0/159 0/231 0/680 0/512 1 0/559 Q value 

3 1 2 4 5 8 6 9 7 ranking 

Source: author’s calculations, 2014 
 
 

 
Map 6. Ranking Shiraz districts based on Green space uses 

Provided and drawn by the authors 
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Ranking was done based on the Q value so that 
the minimum value dedicated the first priority 
to itself. The mean Q value calculated in the 9 
districts was 0/369 and this shows that, 
regarding green space enjoyment, it has been 
higher than average (pretty good). As can be 
seen in table 7, according to the Q values, 
districts 8 and 2 are ranked as 1 and 9, 
respectively. Hence, the conditions are tested as 
follows based on the obtained results. 
 

CONDITION ONE 
 Q(A2 )-Q(A1 )≥  DQ in which A1 and A2 are 
the first and second choices, respectively and 

DQ=  and i are the number of alternatives. 
As the difference between the first and the 
second choices are less than DQ  , the first 
condition does not exist. 
 

QA2-QA1= 0/069 
 

DQ=0/111 
 

CONDITION TWO 
 
The first choice must have the best choice 
regarding s or R. district 8 which has the best 
rank in terms of Q value must have the highest 
amount of s or R. since district 8 has it, the 
second condition exists. 
 

CONCLUSION 
 
Green spaces are one of the most important 
urban uses and the shortage or inappropriate 
distribution and lack of optimal location of 
green spaces are considered as related 
problems. The present study dealt with the 
analysis of green space (parks) uses in different 
districts of Shiraz. The analysis was done by 
using VIKOR decision-making model. To this 
end, after weighting the criteria and obtaining 
the normalized weight matrix as well as 
determining the criteria’s maximum and 
minimum values, VIKOR index was calculated 
and the choices were ranked according to the 
obtained results. 
Considering the model output and its analysis, it 
may be concluded that different districts of 
Shiraz do not enjoy green spaces equally and 
there are local differences among these districts. 
In other words, green space distribution in 
Shiraz is unequal and different districts are put 
into different classes and ranks. Table 7 shows 
the districts’ ranks in terms of enjoying green 
spaces. Regarding unequal distribution of this 

important public use, the authorities must take 
actions to balance this use throughout the city. 
The districts without green spaces have to be 
put into priority of developing these spaces and 
the special justice must be established 
throughout the city.   
 

SUGGESTIONS 
 
Regarding the importance of urban green spaces 
and the related problems in Shiraz, the following 
suggestions are presented: 

1. Establishing the balance to access green 
spaces and parks, so that the districts 
with lower ranks of green space 
enjoyment have to be put into the first 
priority of constructing green spaces. 
Districts 2, 4 and 1 have got the lowest 
ranks and must be put into the first 
priorities. 

2. Special attention has to be paid to green 
spaces when new constructions are 
done and land is assigned. 

3. As the most districts that have the 
lower ranks of accessing green spaces 
have been located in urban constructed 
sites and especially in the old texture of 
Shiraz city where there are not enough 
green spaces, at the time of 
reconstructing and repairing these 
areas green spaces must be taken into 
consideration as a priority. 

4. Use change of green spaces, gardens, 
etc. should be forbidden and even in the 
districts that are poor in terms of 
having green spaces (districts 2, 4, 1, …) 
annoying uses have to be changed into 
green spaces. 

5. Considering the tourism role of Shiraz 
and since more people than Shiraz’s 
population use the green spaces of this 
city, more green spaces than what 
Shiraz’s population needs have to be 
established in this city. 

6. Similar studies on green space 
problems, etc. might highlight the 
shortcomings of green space planning, 
etc. 
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