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ABSTRACT 
Today, due to the rapid growth in population, many problems have arisen such as a lack of, 
and improper spatial distribution of urban services. Therefore, the purpose of this research 
is to evaluate accessibility in Bojnourd city by considering key land uses with different travel 
modes. In this research, 6 key land uses have been identified and accessibility to three modes 
of travel on foot, bus, and taxi have been obtained for each of the land uses using the two-
stage floating catchment area (2SFCA) method. Also, based on the usage of each travel 
mode, their relative weight is obtained. Then, the integrated accessibility for each land uses 
is obtained based on three travel modes. Also, using the DANP method, the weight of each 
land use was obtained and the integrated accessibility map was obtained using the weighted 
linear combination (WLC) method. Based on the weighing results, green spaces and 
educational land uses have been the most important. According to the final accessibility, the 
central and southern parts of the city and the township located in the east of the city have 
favorable accessibility whereas other areas have unfavorable accessibility. Based on the 
results, we can conclude that vertical spatial justice has not been observed in Bojnourd city; 
because the neighborhoods that do not have a good social and economic level, lack good 
level of accessibility. 
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T
Extended Abstract 
Introduction 
oday, due to the growth in population, many problems have arisen such as improper spatial 

distribution of urban services. Considering the structure of urban development and the 

variability of the coverage of different services in  thecity, the assessment of spatial justice 

in the city requires an examination of the accessibility to key land uses in the different city 

districts. This causes spatial justice to be evaluated more comprehensively. On the other 
hand, accessibility is always affected by the travel mode. Because using different city 

travel modes lead to different accessibility levels. Therefore, the purpose of this research 

is to evaluate accessibility in Bojnourd city by considering key land uses and different 

travel modes. 

Methodology 
This research begins with extracting and identifying key land uses. By specifying key land 

uses, their accessibility was calculated and information layers were prepared. Then the 

layers were standardized using fuzzy functions in order to be comparable. Also, based on 

the amount of the use of each travel mode, their relative weight was obtained and the 

integrated accessibility for each land use was obtained based on three travel modes with 

the two-stage floating catchment area (2SFCA) method. Also, using the DNAP method, 

the weight of each land uses was obtained and the integrated accessibility map was found 

using the weighted linear combination (WLC) method. Finally, the city districts are ranked 

according to the accessibility to services. 

Results and discussion 
In this research, 6 key land uses have been identified and accessibility to three modes of 

travel on foot, bus, and taxi have been obtained for each of the land uses through the two-

stage floating catchment area (2SFCA) method. Based on the results of accessibility to 

each of the land uses, the central areas of Bojnourd city are in a favorable condition in 

terms of accessibility to cultural centers; because one of the most important cultural 

centers of the city, the cinema, is located there. In terms of accessibility to religious 

centers, the east, northwest, center, and south of Bojnourd city have good accessibility and 

it includes approximately 16% of the city. Other areas of Bojnourd, which include 84% of 

the city, are in an unfavorable situation and are among the less privileged areas. A part of 

the central and southern Bojnourd is in a favorable condition in terms of accessibility to 

medical centers, which includes 17.5% of the city. Other areas of the city are in an 

unfavorable situation in terms of accessibility to medical centers and are among the less 

privileged (82.5%). In terms of accessibility to sports centers, approximately 70% of the 

areas of Bojnourd city are among the less privileged, and these areas mostly include its 

eastern and western parts. Also, the northern and southern areas are at a favorable level in 

terms of accessibility to sports centers. In terms of accessibility to green space, only the 

eastern and southern parts of Bojnourd city are in favorable condition, which includes 15% 

of the total area. Other areas of Bojnourd city, including its northeastern, northern, and 

northwestern parts, are among the less privileged in terms of accessibility. Accessibility 

in the city center has also been favorable for educational land use; but in the suburbs, 

accessibility has been unfavorable. Based on the weighing results, green spaces and 

educational land uses have been the most important. According to the final accessibility, 

the central and southern parts of the city and the town located in the east have favorable 

accessibility and other areas have unfavorable accessibility. 
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Conclusion 
Based on the results of this research, we can conclude that vertical spatial justice has not 

been observed in Bojnourd city; because neighborhoods lacking good social and economic 

levels do not have a good accessibility. In this regard, measures that urban planners should 

adopt are to obtain the level of economic and social characteristics of each neighborhood 

of the city based on the socio-economic index, and the neighborhoods that have a lower 

level of the economic and social index can be prioritized. It can also be concluded that, in 

general, the level of accessibility by bus is lower than the level of accessibility by car. 

Also, the proposed model in this research, by specifying the service area according to the 

mode of travel, provides the possibility of examining different ways of traveling to access 

services. 
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Figure 2. Map of the transportation network in Bojnord city 
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Figure 3. Accessibility to cultural centers  
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Figure 4. Accessibility to religious centers  
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Figure 5. Accessibility to health centers  
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Figure 6. Accessibility to sports centers  
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Figure 7. Accessibility to educational centers
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Table 2. Weights for accessibility to each land use to combine and calculate the final accessibility  
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Figure 8. The final Accessibility map 
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265/0 ��F� 8�&%�$ 41 796/0  +�H.�#� 3 
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238/0  +�/$ J�1 44 762/0  ���3� 
'#"I 6 

238/0  �6���( �
�� 45 720/0  ��"���� 7 

231/0  ��&?�KF�2 46 580/0  
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081/0  8�#,'A�B ��� 50 565/0  
*��& 12

071/0  +%�� ��&?�KF� 51 549/0  8�H��N? ��� 13

061/0  56.%? �
�� 52 546/0  
�"6O-& ��� 14

057/0  O6O� �3�P 53 531/0  
$.��B 15
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053/0  )'$ ���I 55 512/0  �-1 C%�S 17
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0  ^�&O6O� 72 296/0  J�& 34

0  �%��-& ���2 73 281/0  DK�I C�-1 35

0 ��&?�L3( 74 281/0  ��-Z� ^�&�6N 36

0 8��$%�-& 75 281/0  ��-Z� ^�& 37

281/0  N�H 
$�S 38

Table 3. Final accessibility score for each neighborhood  
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