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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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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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Table 1. The percentage of trips made by the citizens of Bojnord city by walking, bus and taxi
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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 5. Accessibility to health centers
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Figure 7. Accessibility to educational centers
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Table 2. Weights for accessibility to reach iand usé to combine and calculate the final accessibility

s ol i A S

Figure 8. The final Accessibility map
ot Ghle ple s e (s 68 G0 53 By S s o 5 S e Seed & JSE lel
el o dd SHIY Jgdr 3 e a6l lg o rws Shael lails O gllasl o s

YWY


http://dx.doi.org/10.2022/hsmsp.26.4.5
https://dorl.net/dor/20.1001.1.16059689.1401.0.0.15.7
https://hsmsp.modares.ac.ir/article-21-64383-fa.html

[ Downloaded from hsmsp.modares.ac.ir on 2023-04-26 ]

[ DOR: 20.1001.1.16059689.1401.0.0.15.7 ]

[ DOI: 10.2022/hsmsp.26.4.5]

Sl slag 5 4 o s b5

adoes a ol e mes ol Ll X dgae

alxo pb Wy (2l o alxo pb
et ¥ -13A- olKin i S g
S 95 £ S/AYY sl 58
doe gl | B -Vag o
M \‘\' VYo e
e el 55 | EY - IVYD oo G5
ol 5,5 f < IYEY Pypars (o>
a5l adIS A oA o | il
Y oblaese \id < [OA- o> plol Syl
i v - 10A- s 5 e
e A s G
psuali fa -Iovs Loyl &
ObSe 8 55 o- <1650 e
0555 Sblsaze o - 10F4 OBl s
Cng)l adIS oy BN td S 55
S5 aals or /¥ g0
SLT,L6 oF -[BYY 399
o Dl Bl b S
Gt (| of | vaA o il
e T O e A
(e 2 2Nl ‘ il 5
& "N o B anls Sl
son S|P f5 | N
Bypicaty | A 127N R )
uk  BLe s o S e
GL;;)EA,*L ii_‘_ J '/\‘?fi BRI
ST < IYOA o 3000V
oals o ey Vol
byl gl 55 AFYE 58 s e
el sy VY oA e
! _Qbu\?_ﬁ,s_ § L T, 5 @ ,ml }
sbTaes #4 Y- ) obl aese
R v Ay S
N T o} 9 " ks
e £l vro avas 8
Y g s | WY SIYAY oS S
R Ve SYAY b gl
it | YO A e
AYAY 5 o

Table 3. Final accessibility score for each neighborhood
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