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Abstract

This paper aims to compare the mosque use density and physical environmental characteristics
around mosques in two types of areas: in historical city centres and in contemporary areas in
the periphery are compared. A total of ten mosques were analyzed; seven were located in the
city centre (Kemeralt1 district), three were located in new development areas (Mavisehir-Semikler
district). Results showed differences in street network pattern and physical environmental chara-
cteristics in two areas. In parallel, use density was higher in historical city centres than that in
contemporary areas. Despite the methodological limitations (small sample size etc.), this study
is important in highlighting the relation between physical environment and people’s behaviour
in the case of mosque use.
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TARIHI VE YENi GELISME ALANLARINDA CAMILERIN KULLANIM
YOGUNLUKLARI VE FiZIKSEL GEVRE OZELLIKLERi iZMiR-TURKIYE

Ozet

Bu calisma tarihi kent merkezindeki ve yeni gelisme alanindaki camilerin kullanim yogunluklar
ile yakin cevrelerindeki fiziksel cevre karakteristikleri arasindaki iliskiyi tartismaktadir. Tarihi
kent merkezindeki camileri temsil etmek iizere izmir kenti Kemeralt Bolgesinde konumlanan
yedi adet cami ve yeni gelisme alanlarindaki camileri temsil etmek tizere {zmir kenti Mavise-
hir-Semikler Bolgesinde yer alan ti¢ adet cami secilmistir. Secilen on adet cami icin kullanim
yogunlugu ve anilan camilerin yakin cevresindeki mekanlarin morfolojik ozellikleri analiz edil-
mistir. Sonuclar tarihi kent merkezinde ve yeni gelisme alanlarinda konumlanan camilerin yakin
cevrelerinde fiziksel cevre ozelliklerinin (arazi kullanimi ve sokak dokusu ve erisilebilirligi)
farkhilasugini gostermistir. Bu sonuclara paralel olarak, kullamim yogunlugu da tarihi alanlarda
yeni gelisme alanlarina gore daha yiiksektir. Metodolojik eksikliklerine (ragmen kuctuk orneklem
buyuklugi vb.) bu calisma, camilerin kullanim yogunlugu ve mekansal ozellikler arasindaki
iliskiyi analiz ederek, mekan ve insan davranmislar1 arasindaki iliskiyi irdeleyen cevre psikolojisi
disiplinindeki arastirmalara ornek teskil etmektedir.
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Introduction

Cultural differences have influenced the spatial organization of settlements since the
ancient times. Religious structures and their organizations (density, location) could
symbolize the cultural values and life styles in a society. Holy structures were built
on the hills in ancient cities of Greece and Rome, likewise mosques were located in
the hearth of a Muslim settlements (Saoud et al, 2002, p. 4).

There is a two-way interaction between culture and human behaviour; culture in-
fluences human behaviour and human behaviour influences culture. This reciprocal
interaction applies to interaction between the physical environment and religion. No
doubt; religion influences lifestyle and choices such as clothing, eating habits, family
structure (and in return residential size), density and location of religious structures.
In other words, religion influences people’s life style and behaviour, which in return
shape the physical environment (Mazumdar and Mazumdar, 2004, p. 385). For example
in settlements where cultural activities are dominated by religious activities the density
of religious structures are high and they are located in the centre of neighbourhood,
where most of the social activities take place.

In Muslim settlements mosques are the religious buildings for worshipping. According
to Hamid et al. (2012, p. 50), a mosque is the landmark of the Muslim settlements.
They are generally located at the intersection points and at the centre of the activities.
Chiodelli (2015, p. 22) points out; the mosque can be defined as a place where Mus-
lim people meet and pray. In parallel, Ayhan and Cubukcu (2010, p. 237) analysed
the urban development and spatial distribution of mosque in a period of time and
argued that the spatial distribution of mosques influences urban development. Besides
its worshiping functions, mosques serve as an institute including marriage service, a
platform for charitable donations and a platform for teaching activity (Saberi et al,
2016, p. 127).

Muslim men tend to visit mosques, which are in close vicinity of their house or work,
daily. Fridays, Sacrifice Feast and Ramadan Feast are the days when the mosques
reached their highest density (Saberi et al, 2016, p. 127). Yet, accessibility to mosques
may differ from culture to culture, neighbourhood to neighbourhood. Kershen and
Vaughan (2013, p. 14) mentioned that people are willing to be close to the buildings
of their religion. Their study about immigrants in London showed that orthodox Jewish
prefer to live in residential areas that are in walking distance to the synagogues, but
being close to a mosque is not necessity for them.

In Turkey, mosques that were built in the Ottoman Period are still in use and mostly
seen in historical districts. Islamic culture is the main factor shaping the Ottoman
cities. In Ottoman period, most of the social life was occurred around mosques and
bazaars (Sahinalp and Gtnay, 2012, p. 150). Economic functions were held mostly on
public spaces, such as main streets (Saoud et al, 2002, p. 6). Mosques were located
in the city centre and street network system is composed of cul-de-sacs and narrow
streets. On the other hand, in contemporary cities in Turkey, population growth leads
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to urban sprawl and suburbanisation. Thus, the periphery of cities has to deal with
lots of social problems, such as lack of public space which leads to lack of a sense of
belonging and independent family structures and social segregation. The dependency on
motorized vehicles decreases the walking or cycling activities in the outside and limits
the chance of meeting and interacting with others. The traces of this transformation
in social life -from pedestrian oriented to motorized vehicle oriented life style- can be
seen in spatial environment. In new development areas, street network is different than
that of Ottoman period.

In Turkey, the street network and land use variation around religious buildings are
planned by planning authorities via master plans. Nowadays, in new development areas
the street network around mosques encourage the use of motorized vehicle more. In
other words, accessibility to mosques as a public space is lower than it used to be.
Looking into the past, mosques were at the heart of the centre with the bazaars and
khans nearby them. Given that, this study aims to make the following comparisons
aims to discuss whether mosques in contemporary urban areas are planned as public
spaces as they used to be. City planners could benefit from such discussions and plan
better environments around some special land uses (such as religious areas).

1. Compare the use capacities of the mosques on casual days or special events in
historical city centres and new development (contemporary) areas?

2. Compare the use rate of the mosques on special events in historical city centres
and new development (contemporary) areas?

3. Compare the street network and accessibility around mosques in historical city cen-
tres and new development (contemporary) areas?

4. Compare the land-use around mosques in historical city centres and new develop-

ment (contemporary) areas?

Case Study

The case study was held in Izmir, which is located in the western part of Turkey
where mostly Muslim dwellers used to live in. The mosques were selected from
two districts; (1) Historical District (Kemeralt1) and (2) Contemporary Development
(Mavisehir-Semikler). Kemaralti district has been occupied since the Byzantine period.
Ottoman Turks settled in the area in 1425. In other words, Kemeralti district repre-
sents the historical character and has been serving as the city centre for a long time.
Mavisehir-Semikler district represents the contemporary environment and located on
the periphery of izmir and dominated with high rise residential buildings which have
been built since 1980s.

A total of ten mosques were analyzed; seven were located in the city centre (Kemeralti
district), three were located in contemporary areas (Mavisehir-Semikler district) (Figure
1). For the use density, surveys were held with imam of each mosque and peak hour
use densities were derived. For physical environmental characteristics, accessibility and
land use around each mosque was investigated. Accessibility was calculated for the
streets within 400 meter distance to each mosque via Space Syntax (Figure 2).
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Figure 1. Mosques located in (1) historical and (2) contemporary district.

According to spatial planning and construction regulations of Turkey 2014, approximate
walking distance of mosques should vary between 250 to 400 meters based on the
size of the mosque. Thus, 400 meter buffer zones were created in order to calculate
accessibility (based on street network) in their service area. In historical city centre,
these 400 meter buffer zones were overlapping as mosques were located in close dis-
tance to each other. However, in contemporary districts the 400 meter buffer zones
were geographically separated (Figure 2).
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Figure 2. 400 meter buffer zone of Mosques.
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Results
Mosque Use Density

Considering worshipping requirements for Muslims, people tend to use Mosques in two
ways. Some people worship in mosques daily (five times a day). Some others, tend to
worship in mosques only on special occasions such as Fridays and Festivals. In Turkey,
Muslim men tend to worship in mosques on Fridays and Festival days more often than
they do on causal days. Thus, mosques reach their highest density on those special
occasions and may host people beyond their capacity.

Even though it varies seasonally, daily worshipping times are like this: the morning
praying time is approximately between 05.00 am and 06.00 am, the noon praying time
is approximately between 12.00 pm and 14.00 pm, the afternoon praying time is ap-
proximately between 15.00 pm and 17.00 pm, the evening praying time is approxima-
tely between 18.00 pm and 20.00 pm and the midnight praying time is approximately
between 20.00 pm and 22.00 pm. Friday is the holy day for Muslims that majority of
Muslim men tend to go to mosques at noon on Fridays for praying. Likewise, majo-
rity of Muslim men tend to go to mosques at morning time for Festivals, not only
for worshipping, but also celebrate each other’s festival that occurs two times a year.

Table 1. The Mosque’s capacities and user frequencies in historical district (Kemeralti).

Number of Worshippers on | Number of Use
Casual Days Worshippers on |rate at the
Special Occasi- | peak time
ons (peak time) |(%) *
> %0 g
Y 2 d = | g s} = =
g2 v SS2|E g E £ =z |B z.e £
2 £ T2l 8 2 9 = | S8E 3
=z 0BG |2 Z < & Z |k ZE &
1 Basdurak 400 - 120 100 60 20 600 150 % 150
2 Hisar 2000 20 400 300 200 50 2000 1500 9% 100
3 Kemeralt 750 1 300 250 50 10 1000 200 % 133
4 Kestane Pazar1 2000 30 250 250 100 40 1000 500 % 50
5 Konak 70 6 120 120 30 20 200 60 % 286
6  Sadirvanalt 1000 20 200 150 50 20 1500 120 % 150
7 Sahlepcioglu 2000 1 100 75 30 10 2500 500 % 125

* Use rate was calculated by dividing capacity of mosque by Friday noon time mosque
usage per mosque.
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Mosques are built in different sizes and shapes. Thus, their use capacity could vary.
Surveys were held with Mufti to derive the capacities of each selected mosque in both
historical and contemporary district. Table 1 shows the capacity and general number of
worshippers (derived from Mufti) observed in casual days and special occasions in the
historical district. Hisar, Kestane and Sahlepcioglu have the highest capacity of wors-
hipper (2000 people) that located in the historical district. On the other hand, Konak
Mosque is located in the city center, in the middle of a well-known square (Konak
Square) and has a landmark value for the residents of izmir. Yet, Konak Mosque has
the lowest capacity of worshipper (70 people). For casual days, lowest number of wors-
hippers is observed in the morning. Highest number of worshippers is usually observed
at noon times. Hisar Mosque is the most used one in a casual day at noon time. On
special occasions Sahlepcioglu Mosque and Hisar Mosque, have highest worshippers on
Fridays. Hisar Mosque has the highest worshippers in Festival days in comparison to
the other mosques. Besides frequencies, when we analyze the occupancy rate at peak
times (Friday Noon), all mosques are used beyond their capacity (more than %100).
On special occasions, Hisar Mosque is used just about its capacity and Konak Mosque
is used three times its capacity.

Table 2. The Mosque’s capacities and user frequencies in contemporary district (Mavisehir-Se-
mikler)

Number of Worshippers on Number of Use
Casual Days Worshippers on | rate at the
Special Occasions | peak time
(%)
[}
g = 5 @
Z c W [= k=
g 2 :t %D é S%D > = |
z 2t |E 5 5 g £|f5 =
S &2 S 2 = 5 2 lE 2 8
= Sz = Z < @ Z |k zZ
111 Eski 1000 60 120 90 25 70 | 600 1500 | % 60
2 Thsan 350 15 20 10 20 10 |150 500 % 43
Gultekin
3 Hurriyet 350 35 85 55 40 38 300 - % 86

* Use rate was calculated by dividing capacity of mosque by Friday noon time mosque

usage per mosque.

Table 2 shows the capacities and user frequencies of each mosque in the contemporary
district. Eski Mosque has the highest capacity of worshipper (1000 people). On the
other hand, Thsan Giiltekin Mosque and Hurriyet Mosque have the same capacity of
worshipper (350 people). Similar to the mosques in the historical district, mosques
in the contemporary districts host lowest number of people in the morning prays
and highest number of people at noon prays. Eski Mosque has the highest users on
Fridays. Similarly, Eski Mosque has the highest number of worshippers in Festivals.
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Besides frequencies, when we analyze the occupancy rate at peak times (Friday Noon),
all mosques are used below their capacity (less than 9%100).

Land Use Around Each Mosque
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Figure 3. Land use in historical and contemporary district.
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Figure 4. Mosques located in historical and contemporary district.

In historical district, “Konak Mosque” was located at the seashore before the land
filling operation. After the land filling, the mosque is surrounded with a public space
(Konak Square) which includes the clock tower and it is adjacent to the Kemeralt
Bazaar. Some of the other mosques are located next to the old bazaars or khans (carst
/ han) as in Ottoman culture. For example, “Kestane Mosque” is just next to the “Za-
hireciler Bazaar (cars1)”, “Sahlepcioglu Mosque” is just next to the “Sahlepcioglu Bazaar
(cars1)”, and “Basdurak Mosque” is just next to the “Batakhan Khan (han)” (Figure 3
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and 4). In other words, mosques in the historical district are mostly surrounded by
commercial areas such as bazaars, khans, shops. Thus, shopkeepers and the customers
form the user profile of these historical mosques.

Unlike the historical district, in the contemporary district the mosques are surround-
ed by the vacant land or residential areas. Eski Mosque is surrounded by residential
landuse, Thsan Giltekin Mosque surrounded by vacant land and residential areas, and
Hurriyet Mosque is surrounded by public services, commercial and residential areas
(Figure 3 and 4).

Street Network Pattern Around Each Mosque: Space Syntax Analysis

Space Syntax is a scientific, human-focused approach that searches relations between
the social life and space. Spatial organizations may bring people together or separate
them due to their shapes. Research team of Hillier and Hanson in the late 1980’s
purpose to answer the question of how spatial organization effect social life in terms
of movement, confrontation, route choice and walking tendencies of pedestrians and
cognition. Space syntax calculations are based on geographical information about edges
and nodes (streets and intersections) (Ratti, 2004, p.1).

Figure 5. Main street, connections and peripheral streets (Hillier et al, 1993, p. 29).

La} (b)

One of the most important concepts in space syntax theory is the natural movement.
Natural movement accepts that space directs the movement and people tend to choose
the shortest path in the network system. Urban configuration (spatial organization) is
the primary generator of the pedestrian movement is the main argument of natural
movement. According to Hillier et al, (1993, p.29), (1) the most central segment likely
to be used more, (2) peripheral segments likely to be used less and (3) movement tend
to flow in straight lines (Figure 5). Space syntax analyses revealed 6 scores: integration
(global), integration R3 (local), choice (global), choice R3 (local), connectivity and line
length scores. Each score can be described as follows (Klarqvist, 1993, p. 11):

“Integration score is the average distance (depth) between the spaces.
IntegrationR3 score is the average depth between the 3 syntactic steps.
(Change of a direction from one line to another, it is called syntactic step).
Connectivity score is the number of lines connected the given line. Choice
score is the number of times one passes through the line to reach to any
destination via shortest path. The score describes the potential flow for
each segment in the global flow. ChoiceR3 score shows the local flow and
contains 3 syntactic steps. Line Length is the length of the axles between
the intersection points”.
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Figure 6. Integration analysis of the street network pattern in the 400 meter buffer zone of
each mosque (Red lines main streets, Yellow lines connections, blue lines peripheral streets).

Axial maps which composed of the longest and fewest lines pass through the streets
were produced (Figure 6). The red colour axial lines shows the most integrated streets
and the green and blue colour lines shows the least integrated ones.

For the study area, street network pattern in the 400 meter buffer zone of each mosque
is digitized to be analyzed via space syntax (DEPTHMAP software was used). Figure
6 shows the main street, connections and peripheral streets around each mosque. Re-
sults showed that mosques in the historical city centre are surrounded more with main
street and connections. On the other hand; mosques in the contemporary district are
surrounded more with peripheral streets than main street and connections.
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Comparisons

Table 3. Descriptive statistics of mosques integration values.

Mosque N Minimum  Maximum Mean Std. Deviation
Basdurak choice 233 -1 20119 1368,66 2449.894
coiceR3 233 -1 452 33,52 58,409
connectivity 233 0 12 3,13 1,801
integration 233 -1,000 1,506 0,866 0,303
integrationR3 233 -1,000 2,928 1,496 0,552
line_lenght 233 3,180 341,637 72,271 56,319
Hisar choice 233 -1 20119 1368,66  2449,894
coiceR3 233 -1 452 33,52 58,409
connectivity 233 0 12 3,13 1,801
integration 233 -1,000 1,506 0,866 0,303
integrationR3 233 -1,000 2,928 1,496 0,552
line_lenght 233 3,180 341,637 72,271 56,319
Kemerala choice 234 -1 20137 134486  2475,090
coiceR3 234 -1 451 30,38 51,678
connectivity 234 0 10 3,07 1,706
integration 234 -1,000 1,492 0,830 0,343
integrationR3 234 -1,000 2,713 1,426 0,588
line_lenght 234 0,740 341,637 73,715 55,331
Kestane choice 214 -1 11708 1080,64 1860,411
coiceR3 214 -1 454 33,31 59,287
connectivity 214 0 11 3,10 1,906
integration 214 -1,000 1,366 0,878 0,428
integrationR3 214 -1,000 2,733 1,460 0,683
line_lenght 214 2,309 596,376 78,332 79,129
Konak choice 157 -1 9085 733,07 1400,229
coiceR3 157 -1 315 32,61 52,637
connectivity 157 0 11 3,13 1,892
integration 157 -1,000 1,625 0,887 0,411
integrationR3 157 -1,000 2,799 1,445 0,663

line_lenght 157 1,807 341,637 85,255 69,550
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Sadirvan choice 198 -1 13577 1071,19  1852,161
coiceR3 198 -1 594 37,02 66,786
connectivity 198 0 13 3,27 2,022
integration 198 -1,000 1,458 0,948 0,227
integrationR3 198 -1,000 2,863 1,595 0,523
line_lenght 198 0,371 736,488 89,952 98,256
Sahlepciog- choice 236 -1 18346 1567,44  2717,626
lu coiceR3 236 -1 474 29,83 59,192
connectivity 236 0 13 2,93 1,785
integration 236 -1,000 1,284 0,734 0,349
integrationR3 236 -1,000 3,045 1,386 0,639
line_lenght 236 0,407 430,592 69,836 57,814
Eski choice 133 -1 4409 415,62 804,334
coiceR3 133 -1 370 23,34 44,140
connectivity 133 0 11 2,89 1,837
integration 133 -1,000 3,490 0,786 0,472
integrationR3 133 -1,000 3,490 1,363 0,709
line_lenght 133 2,528 365,268 94,894 62,769
Huurriyet choice 95 -1 1135 102,04 194,640
coiceR3 95 -1 103 13,12 21,639
connectivity 95 0 7 2,40 1,324
integration 95 -1,000 1,792 0,760 0,462
integrationR3 95 -1,000 2,260 1,035 0,615
line_lenght 95 7,444 420,255 96,561 79,471
Thsan choice 119 -1 1490 160,39 301,240
coiceR3 119 -1 183 14,88 25,398
connectivity 119 0 9 2,77 1,806
integration 119 -1,000 3,499 0,887 0,716
integrationR3 119 -1,000 3,499 1,179 0,785
line_lenght 119 0,727 274,161 75,594 60,909
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Figure 7. Statistically significant difference in street pattern around each mosque.

Table 3 shows the integration (global), integration R3 (local), choice (global), choice
R3 (local), and connectivity and line length scores for each mosque. For each score,
the statistically siginificant differences between each mosque are represented in Figure
7 (The analyses were based on ANOVA and Post Hoc test). Results showed simila-
rities in street pattern for mosques in the same districts (light gray colours between
mosques from the same district), and differences for mosques in different districts (dark
gray colours between the mosques from different districts). In other words, the Post
Hoc Tests of ANOVA revealed that accessibility measures (choice, choice R3, connec-
tivity, integration, integration R3, line length, mean depth and mean depth R3) differ
between the mosques located in historical (Basdurak Mosque, Hisar Mosque, Kemeralti
Mosque, Kestane Mosque, Konak Mosque, Sadirvan Mosque, Sahlepcioglu Mosque) and
contemporary districts (Eski Mosque, Hurriyet Mosque, Ihsan Mosque) (Figure 7). On
the other hand, the mean accessibility values do not differ across the mosques loca-
ted in historical district (Basdurak Mosque, Hisar Mosque, Kemeralti Mosque, Kestane
Mosque, Konak Mosque, Sadirvan Mosque, Sahlepcioglu Mosque). Likewise, the mean
accessibility values do not differ across the mosques located in contemporary district
(Eski Mosque, Hirriyet Mosque, Thsan Mosque).

Discussion and Conclusion

Mosques are in the centre of social life. Majority of Muslim men get together in
mosques daily or weekly. Thus, location of mosques should be carefully selected. In
other words, mosques are not only the places of worshipping, but also the places where
people can socialize. The street network and the land use around mosques should
encourage people to get together around mosques. Dhingra and Chattopadhyay (2016,
p- 563) emphasised the importance of people oriented designs through examples of
old cities. In parallel, our study aims to provide further support to that argument and
highlight the importance pedestrian oriented design in public areas of historical sites.

PB



PB

Mosque Use Density And Physical Environmental Characteristics Around The
Mosques In Historical And New Development Areas Of Izmir - Turkey

This study compared the mosque use density and physical environmental characteristics
around mosques in historical and new development (contemporary) areas. A total of
ten mosques were analyzed; seven were located in the city centre (Kemeralti district),
three were located in contemporary areas (Mavisehir-Semikler district). For the use
density, results showed that in both areas mosques are used more often on special
occasions and at noon time on casual days. While the mosques in the city centre are
used beyond their capacity on special events, mosques in the contemporary area are
usually used below their capacity even on special events.

In the historical district, the mosques are located more closely to each other (their
400 meter walking buffer overlap) than those in the contemporary districts. The street
pattern and the land use around the mosques in historical city centre and contempo-
rary districts differ. In the historical district, it is found that mosques are surrounded
by commercial areas as Sharifi and Murayama (2013, p. 128) mentioned in their study,
while the mosques in the contemporary areas surrounded by residential areas or vacant
lands.

Ozgen (2012, p. 133) also argued that diversity of land use (such as khan, mosques
and office blocks) along a street would increase the vitality. Similarly, Sharifi and Mu-
rayama (2013, p. 131) showed that in Iran, the streets around the mosques in the
historical area are more integrated and pedestrian oriented and connected to each other
than those in the contemporary area, which are more motorized vehicle oriented. Mah-
boubeh et al. (2011, p. 1, 6) investigated the sociability and physical environment in
Malaysia and mentioned the lack of public use and activity in new development areas.
Ahmad Basri and Suhanna, (2008, p. 6) discussed that, in order to create a conve-
nient environment to Muslim people who worship five times a day, proximity between
religious buildings and their houses and work places should cautiously specified. Our
study showed that in historical areas religious buildings are more accessible than those
in contemporary sites. In other words, proximity between religious buildings, residential
areas and work places are better planned in historical sites than that in contemporary
urban settings. In parallel, Farhat Harb (2015, p. 98) also found that in the past,
walkability is the main mode of mobility, now the streets are designed for cars in
Islamic city of Doha.

Perhaps, such differences in physical environmental characteristics lead to differences
in mosque use density. However, mosque use density could be influenced by various
other factors, such as cultural values. Thus deriving a casual relation between the
mosque use density and physical environmental factors is beyond the scope of this
study. A good extension of this study could use surveys to understand such relations.
More researches are on call.
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