Lotus International | ISSN:1124-9064 https://lotusinternational.ac/
Measuring Spatial Justice Indices in the Traditional Islamic
Cities by Using GIS, An-Najaf Holy City, Irag: A Case Study

Abstract

Iraqg includes several traditional Islamic cities, and they share many spatial and social characteristics. A question has often been raised
about these cities' ability to achieve spatial justice for their current residents. Therefore, the research aims to answer this question by
following a specific methodology based on the derivation of factors and indices of spatial justice through previous literature, then
measuring the indices derived in the ancient Najaf city as an example of traditional Islamic cities. The research found that there are five
main factors for spatial justice, which are: spatial diversity, spatial connectivity, spatial resilience, spatial security, and spatial
empowerment, which in turn are divided into ten indices. These indices were measured in Najaf City. It became clear that the mixed land
use index, spatial connectivity indices, and spatial security indices were well achieved, while the mixed residential patterns and spatial
empowerment indices did not. As for spatial resilience, changes occurred in land uses. However, these changes were not the result of social
and cultural changes or according to the city's residents' needs. Instead, they occurred due to economic changes that primarily served
visitors and arrivals to the city.

Keywords: spatial justice, spatial diversity, spatial connectivity, spatial resilience, spatial security, spatial empowerment.

. INTRODUCTION

The concept of justice is taken from the word "equity" which
means putting everything in its place, and it is also one of the
main concepts of sustainable urban development [1]. Webster
defines justice as a legal system in which foundations and laws
are amended to correct the system's failure to define fair and just
cases [2]. The concept of urban justice is one of the concepts
closely related to the concept of justice.

dominated many circles and contexts until many specialists
saw that urban planning and spatial justice research are
equivalent [7]. Urban space is also a fundamental dimension
in human society, reflecting social realities and affecting social
relations.

One of the most famous theories in urban justice is the "Fair
city theory" advocated by Susan Fainstein in the late nineties of
the last century, in which it supported social equality and tried
to take advantage of the values found in the philosophical
concept of justice, the values, and standards effective in
producing and developing a good city [3]. A fair city needs a
progressive vision and an innovative approach to
entrepreneurship, raising economic value and welfare. Besides,
there must be a plan to empower the poor and deprived of their
rights while ensuring the middle social class [3]. Fainstein [4]
has concluded that there are three governing principles of
justice: fairness, democracy, and diversity.

Two different views emerged in the concept of urban justice
that polarized debate and controversy, were based on the works

of many famous justice philosophers such as (John Rawls, Iris
Marion Young). The first approach focuses on issues of
redistribution. It is represented in asking questions about spatial
or socio-spatial distributions and how to achieve an equal
geographical distribution of the community's needs and desires.
Justice is evaluated based on the results. In contrast, the second
approach focuses on the decision-making process. It raises
issues related to social practices and issues of space
representation and regional identity; it allows, for example, to
focus on minorities to understand their spatial practices.
Questions are raised about space representations, whether spatial
or non-spatial and questions about identity and experience
because justice is defined according to this approach as an
ongoing process [5].

The urban concept of justice can be summed up in two
aspects: social justice and spatial justice [6]. Spatial justice will
be addressed in this study. Urban planning is one of the main
means of achieving spatial justice, and that achieving social
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That social justice flows into the urban space, in which justice
and injustice appear [8].

Formative concepts of spatial justice are centered around
distributive justice concepts to achieve fairness and give it a
central place to procedural aspects of justice, aiming to empower
people [9]. Therefore, urban planners' most important task in this
field is to achieve equal opportunities through which different
groups and segments of society are guaranteed access to urban
services [10].

Spatial justice is defined as "the appropriate distribution of
services, resources, and activities without discrimination
between citizens and regions” [5]. It also indicates access to
public goods, essential services, cultural goods, economic
opportunities, and healthy environments through equitable,
comprehensive, and effective spatial planning, design, and
management of urban and rural spaces and resources [11].
Spatial justice has also been described and defined in urban
planning by four main factors: the right to the city, spatial
balance, social mobilization, and empowerment [12]. It can be
said that spatial justice prevails when there is easy access to
services in different areas, which is also called horizontal justice

[9].

A group of researchers believes that there are three
interventions with associated indices that would be a reason to
prevent spatial inequality, namely: land use, access, and
redistribution [10, 13, 14]. It follows that the built environment
that contains public services and provides walking and cycling
will affect accessibility. This is clearly reflected in the aspects
of daily life that residents and users need to achieve equitable
access [15]. Equitable access includes access to educational and
other public services [11], as well as equitable distribution of
green and urban spaces and their accessibility [1].

The functional mix between land uses would enhance the
quality of services and housing to ensure the reduction of spatial
inequality [10, 16]. The importance of providing a mixture of
housing patterns to meet all people's housing needs has also
emerged [17]. Also, the importance of obtaining affordable
housing, especially for the poor and low-income groups, and
ensuring easy access to it [5].

Access to public transport is an important index in promoting
spatial justice, as access to public transport is the right of every
person. Public transport must provide a minimum level of
accessibility, and public transport must be useful and beneficial
to the poor and low-income groups and the need to assess the
equitable distribution of public transport stations spatially [18].

Spatial connectivity connects both people and places and
provides the necessary communication and opportunities for
social well-being. The fair urban environment must reduce
material and emotional vulnerability and well-being threats to
provide a sense of security and safety, in addition to the
necessity of spatial and social conditions that support the
elimination of danger, exclusion, and harm [19]. Spatial
resiliencies are factors of spatial justice, as it refers to adaptation
over time, which enhances the interactions between supply and
demand for space over time [12].
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This research deals with the concept of spatial justice,
deriving its indices and measuring them in the traditional Islamic
An-Najaf city. Indices are measured using several mathematical
methods, and spatial maps are created using geographic
information systems. The research aims to know the study area's
reality and the percentage of achieving spatial justice in it. This
helps suggest a set of solutions to develop the study area, and
start in achieving spatial justice in other Iraqi cities.

Il. MATERIALS AND METHODS

The research follows a specific methodology represented in
finding the main factors of spatial justice. The research proceeds
to derive the indices then measure them in the study area. The
study methodology flowchart was shown in Fig. 1.

I [}
__\ Literature Review |
Factors of spatial iu.\li(ﬂ

v
v

Spatial diversity ; l Spatial empowerment

=
F
{  The study area |

‘ Traditional Islamic citv I

i Result mu‘:li scussion ]
........ ODEEE.

! y . 1
t Conclusions !

Fig. 2. Location map of the study area and its neighborhoods.

A. Study Area

Traditional Islamic Najaf city (Fig. 2) is the basic nucleus
from which the contemporaneity Najaf city was formed. It is one
of the Iraqi cities located in the central Euphrates region at a
distance of 160 km south of Baghdad's capital city, with lat. 32
° 0" N, and long. 44° 20’ E. The city gained exceptional
importance due to Imam Ali ibn Abi Talib's holy shrine, the
fourth caliph for the Muslims [20]. Najaf is an important
scientific and cultural center in the Islamic world due to the
seminary and many religious schools' existence and important
historic buildings. Besides, the city consists of four

Page No:69



Lotus International | ISSN:1124-9064

neighborhood zones: Al-Mishrag, Al-Huwaish, Al-Emara, and
Al-Burag, with an area of approximately 60 hectares.

B. Spatial diversity
Includes mixed land use and mix housing patterns:

e Mix land uses: The mixing of land uses allows for a
group of uses, including residential, commercial, and
industrial, to be shared in an integrated way. Mixing in
uses can be measured through the Simpsons index by
adopting the equation [21].

2
Di=1—2(§) ®

Where n represents the area of each type of land use
(residential, commercial, civil, for example) in a hectare
within a locality, N represents the total area of a locality.
Di represents the resulting mixing index and is
expressed as a value ranging from 0-1, where the values
closer to 0 mean less diversity and values closer to 1
mean high diversity. Lands designated for public streets
are usually excluded.

e Mix housing patterns: The presence of various
housing patterns and the possibility of choosing and
comparing them is an effective indices of satisfaction
[22]. This matter provides the possibility to have a
mixture of all classes of society in the urban fabric based
on their different socio-economic conditions [17]. The
lack of mixed housing options will lead to an imbalance
in society and housing function [23]. The Entropy
Index can measure it using the following formula.

ENT = — [iﬂln(ﬁ)]/ln(k) 2

Where: (k) is the number of existing housing patterns,
and (p) is the percentage of each type within the urban
area. The value of this index ranges from 0-1, where
values closer to 0 mean less diversity and values closer
to 1 mean high diversity.

C. Spatial connectivity

Includes spatial proximity and network connectivity as
follows:

e Spatial proximity: Provides appropriate and
comfortable proximity to the basic needs, facilities, and
services. Several studies have determined that the
acceptable walking distance that a person travels from
his home to service areas is within a quarter of a mile,
approximately 400 meters [24].

Access to public transportation is also an important
index in achieving spatial justice because it contributes
to providing access to opportunities and access to
activities and services such as work, education, health,
shopping, and social leisure activities. This makes it
easy to participate in life. The appropriate distance
between home and public transport station has been set
between 400 Meters to 800 meters. In comparison, a
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distance of 200 meters is specified for areas where the
elderly are large [25].

o Traffic network connectivity: Network
connectivity is defined as the extent to which streets
connect with a numerical density of intersections, a
large number of short links, and a small number of cul-
de-sacs [26]. It can be measured by dividing the number
of real nodes by unit area, and a higher number indicates
more intersections and high connectivity (Mecredy et
al., 2011).

R/A = 1 )
R represents the number of real nodes in the

neighborhood that do not lead to closed streets, A is the
neighborhood area measured in hectares.

D. Spatial resilience

It means the ability of the public space to maintain its urban
and social relevance over long periods of time, as space must be
adaptable to the continuous change in the social and cultural
patterns of the societies that make up the city and use its spaces
[27].

Spatial resilience can be measured by measuring the rate of
change in land uses by surveying the historical development of
land uses in the region and using previous maps of the place
during a specific period that could be ten years [24].

There are many reasons for changing land use, so there is a
need for this change to maintain the continuity of the self-
concept in the place, enabling it to reflect the identity of the
individuals who live in it [28].

E. Spatial security

Specialists from architects and urban planners discuss spatial
security concerning design factors such as the nature of spaces,
direction of entrances, or lighting [29]. An observation form is
used to measure several descriptive indices. Spatial security
indices can be summarized as follows:

e Spatial security at the level of public spaces of the
city: By creating vital areas attractive to the population,
where they are interconnected with public spaces to be
well monitored by pedestrians, with interconnected
streets and a great mix of dense uses [30].

e Spatial security at the level of semi-public spaces in
the neighborhood: These spaces are placed within an
integrated  structure of streets and buildings,
interspersed with pedestrian and bicycle paths[31].

e Spatial security at the level of the spaces of the local
community: It is through the glazed entrances of small
housing groups overlooking the space, with the use of
clear paved paths for pedestrian movement, gates and
fences of low height to allow visibility, as well as
providing a clear scene for monitoring and natural
control by families [31].
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F. Spatial empowerment:

This is to give the person or group formal or legal authority
to improve their conditions and enhance work and influence
[19]. The following indices can summarize it:

o The possibility of obtaining an affordable housing
unit: The issue of treating housing deprivation
improves the living conditions of the poor and those
with low incomes [17], as 100% of the population has
the right to obtain housing.

o Employment opportunities: the number of jobs per
economically active resident can also be measured by
the number of low-income jobs per economically active
and qualified working population, compared to higher-
income jobs [15].

I1l. RESULTS AND DISCUSSIONS

In practical application, GIS maps (ArcGIS, 9.3 version of
the ESRI company) were used. A field survey was to determine
the housing patterns, the locations of public transport stations,

the prices of housing units and shops, and interviewing with

residents to find out the degree of security. It became clear that
residential use and commercial use were the predominant uses
in the city. The residential use rate was 51%, and the commercial
use 28% of the city's total area. When applying the Simpsons
index to neighborhoods, it became clear that the value of this
index in Al-Mishraq was 0.72, while in Al-Burag it was 0.68,
and in Al-Huwaish the value of the index was 0.63, while in Al-
Emara it reached 0.66 (Fig 3).
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Fig. 3. Mix land use in the study area [32].

The traditional Najaf city is characterized by the
predominance of the open-yard housing pattern, with very few
and very limited numbers of the attached pattern. Therefore
there is no mixed housing pattern. Al-Mashraq and Al-Burag's
entropy index's value was 0, in Al-Huwaish 0.01, and Al-Emara
0.02.

The traditional city Najaf is distinguished by its spatial
proximity. The maximum distance towards the city center
(Imam Ali's shrine) is from the Al-Huwaish neighborhood of
450 meters. There is spatial proximity within neighborhoods, as
the maximum distance for services in Al-Mishraq is 380 meters,
the maximum distance in accessing services in Al-Buraq is 406
meters. In comparison, in Al-Huwaish the maximum distance is
440 meters. Al-Emara is 400 meters, which is concerning health,
educational, religious, and commercial services (Table I).
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The spatial proximity of public transport stations was noted
through the study area's field survey that there are no public
transport stations formally planned or specified by the
municipality. However, there are several places defined by
residents in the city's vicinity, and they use them to stop and wait
for public transport buses, as explained in Fig. 4.

When measuring the distance to these places (unofficial
public transport stations), it was found that the maximum
distance in Al-Mishraq is 286 meters, while in Al-Buraq it
reached 367 meters. The maximum distance in Al-Huwaish is
430 meters, and the same is the case in the Al-Emara. It reached
the maximum distance for public transport 430 meters. It was
also noticed that there were no green areas in the study area
(Table I).

The traditional Najaf city is characterized by its narrow and
twisted alleys, as it is mainly reserved for pedestrian traffic, so
it has good connectivity, as shown in Table I.

TABLEI SPATIAL CONNECTIVITY INDICES IN THE STUDY AREA
neighborhoods Spatial proximity Traffic
maximum maximum network
distance for distance for connectivity
services(m) transport
__stations(m)
Al-Mishraq 380 286 25
Al-Buraq 406 367 2
Al-Huwaish 440 430 21
Al-Amara 400 430 1.9
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Fig. 4. Informal public transport stations in the study are

Spatial resilience can be measured as presented by
comparing a map of the reality of the situation and another map
dating back ten years ago to find out the number of changes that
occurred in it, which are associated with social and cultural
changes. It became clear that changing residential buildings to
hotels is the most apparent change in the study area. It was
proved through a field survey that 5% of residential buildings
had been transformed into hotels and commercial use during the
past ten years.

The observation form and population interviews were
adopted to measure the descriptive indices present in spatial
security, as follows:

e  Spatial security was achieved at the level of public
spaces in the city, to a great extent, and by 90%, as the
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only public space at the city level was the Imam Ali
shrine's space. It was characterized by a relatively high
degree of density, which creates the appropriate vitality
in the place, with interconnections to this space with the
surrounding area. This space contains several entrances,
as it is connected to several streets from different
directions. This space is characterized by a good mixed-
use rate, which allows people to be present at all times
(see Fig. 5).

2 1 & 5 o @M Rl Lo T
Fig. 5. Aerial photos of the space surrounding the shrine of Imam Ali
e  Spatial security at the level of semi-public spaces in the
neighborhood: The neighborhoods in the study area are
characterized by the existence of spaces subject to social
control. It is located within a strong structure integrated
with the streets and buildings within the neighborhood
and interspersed with pedestrian paths (Fig. 6).

Fig. 6. Semi-public spaces in the neighborhood in the study area.
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Fig. 7. The spaces of the local community in the study area.

e Spatial empowerment needs the

government's
intervention and Civil society organizations to achieve
it, given his need for huge funds, coordination, and high
organization between the relevant authorities.

e The possibility of obtaining affordable housing: the
study area is characterized by the high prices of housing
units as well as the high rental rates, due to the high
value of land, as it is considered land convertible to
commercial use due to its proximity to the shrine of
Imam Ali, and the area gradually transformed into
commercial and tourist uses.

The change in residential buildings' use to hotels is the
most visible in the study area. These changes in use are
accompanied by other changes related to some
buildings' placement by adding other floors to them.
These changes are considered one of the most important
reasons for the unprecedented rise in land and real estate
prices that Najaf is currently witnessing.

The rent rates for houses with an area of 120 square
meters in the study area range between 1500000-
2000000 Iragi dinars (ID) per month, which is a very
high value.

e Obtaining job opportunities: The study area is
characterized by the presence of many job
opportunities, especially with the shift from residential
to commercial use, but many people do not own work
due to the high rates of buying or renting commercial
stores, as rental rates range from 500,000 ID in the
narrow streets to 12,000,000 ID in Al-Sadiq
Commercial Street, and sometimes up to 25,000,000 1D
in the large market of the study area (the area of the shop
is 14 square meters).

e Although the study area is considered a tourist
destination, there is a small number of workers in the
tourism sector, with their qualifications and
competencies limited. Some official estimates indicate
that there are more than 1000 unemployed people in the
study area. The reality of the spatial justice indices in
the study area can be summarized in Table II.

Through the previous review of the study area's reality,
it is evident that there are similarities and convergence
in the values extracted for the four residential
neighborhoods in the study area, especially concerning
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indices of spatial resilience and spatial security and
spatial empowerment. However, there are few
differences between these neighborhoods. It relates to
spatial diversity and spatial connectivity indices, which
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neighborhood. It has a higher mix ratio in the land use
than the rest of the neighborhoods. It contains an
adequate access distance to public services and the high
value of the traffic network connectivity compared to

show a relative preference for the Mishraq other residential neighborhoods.
TABLEII. FACTORS AND INDICES OF SPATIAL JUSTICE IN THE STUDY AREA
The reality of the
. Measurement
Factors Indices methods Standard state of the study Notes
area
The Simpson Index was
Mix land uses Simpsons Index 0-1 0.63-0.72 calculated for each
S . neighborhood separately
Spatial diversity The entropy index was
Mix housing patterns Entropy Index 0-1 0-0.02 calculated for each
neighborhood separately
access distances were
Spatial proximity Access distance 400-800 286- 440 calculated for each

neighborhood separately

Spatial connectivity

Number of real
nodes/area in hectares

Traffic network
connectivity

The connectivity was
>1 19-25 calculated for each
neighborhood separately

Measure the change

Spatial resilience .
P during 10 years

Change in land use

It was calculated through
surveys and field
observations for the whole
study area

5% changes from
ldentity compatible

residential to
changes

commercial use

at the level of public
spaces in the city
at the level of semi-
public spaces in the
neighborhood
at the level of the
spaces of the local
community

Observation form to

Spatial security measure a number of

descriptive indices

90%
It was calculated through
the observation form and

Achieve good ratios 75% took random samples
of descriptive indices from the four
neighborhoods of the
5% study area

Rates of purchase and
L rental prices of
obtaining affordable residential units and

Spatial empowerment

Purchase and rental rates
are high compared to
income rates and were

Rental rates range
from 1,500,000 -
2,000,000 Iraqi dinars

It should be less than
the income rates to

housing their comparison with allow forrs:trchase or per month for a 120- calculated based on field
income rate square-meter house surveys
L The number of jobs A.JOb (with adequate More than 1000 .
Obtaining job er economicall income) for every cople are Calculated from previous
opportunities per & ncally economically active Peop statistics
active resident unemployed

person

The spatial resilience and the changes in the land use have
occurred and are still occurring in the study area. They did not
arise from the study area population's social and cultural
changes. It was not a result of their immediate or future needs
but rather the result of the economic changes. These results were
developed to serve the visitors and arrivals to the city and
achieve the highest financial profit.

Also, the absence of some descriptive indicators related
to public, semi-public, and private spatial security does not
eliminate the community's sense of security due to society's
commitment to Islamic traditions and the planning structure on
which the city was established.

Spatial empowerment indices did not reach an acceptable
level, increasing the rates of purchase and rent of residential
units and shops due to the rise in the land value, which led to
unemployment. With the presence of a number of families that
did not find adequate housing, it has had to search for adequate
housing in other regions and neighborhoods. Therefore, the
indices of empowerment require cooperation and concerted
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efforts of various parties, including the local government, the
municipal council, the Urban Planning Directorate, and Civil
society organizations, to improve all community groups' living
conditions.

IV. CONCLUSIONS

Sustainable development is based on spatial justice that
achieves equal opportunities, creates equality, equity, and
diversity in spatial distributions, and produces an efficient
spatial structure capable of achieving the population's needs and
improving their living conditions. Thus, the social and
environmental aspects are positively affected. This study
contributes to clarifying spatial justice and identifying the
influential factors and indices in achieving it from a planning
perspective.

This study found that there are five main factors for spatial
justice, these factors are divided into ten applied indices. In
practice, the indices can be used to identify deficiencies and
evaluate development plans for the study area and other cities.
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The indices reached in this study will provide planners and

decision-makers with the required data about the imbalance of
urban services' spatial distribution. They will help planners
suggesting land uses and urban development strategies that
reduce spatial inequality. Future research may pay more
attention to studying how to achieve spatial justice in urban
renewal projects and the relationship between urban form and
spatial justice.
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