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ABSTRACT

The spatial arrangement in the urban area in which cities exist is very important because it
directly influences how active or otherwise such an environment can be. This study explores
how Baghdad’s downtown area incorporates this spatial arrangement into land use patterns
to support vitality. Particularly attention is given to AlShorja and Bab AlSharqi (two districts
within Downtown Baghdad). The analysis of Space Syntax techniques and methods
combined with GIS demonstrates that AlShorja does not only enjoy connectivity but also
walking-oriented spaces while Bab AlSharqi has the opposite features with heavily
structured road networks dedicated to vehicles. The compact, irregular streets in AlShorja
support intense pedestrian movement and vibrant commercial activities, while the grid
pattern in Bab AlSharqi enhances vehicular accessibility and accommodates a range of land
uses, including commercial and administrative functions. The study concludes with
recommendations for urban planners to improve connectivity and vitality through informed
spatial planning, considering historical context integration with contemporary urban needs.
These insights aim to guide future urban development to create livable and sustainable
environments. Urban areas that are close to the downtown could be further studied using
different analysis tools such as GIS or UNA. This could be expanded through the investigation
of other forms of urban layers, such as economic and environmental aspects.
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1. INTRODUCTION

Urban space is a complex system where spatial configurations and land uses react together
and define urban life and functionality. For this reason, understanding their interaction is
the key to successful planning and urban design (Kostof, 1991; Kropf, 2009; Russell, 2014,
2016). In this context, the paper focuses on Downtown Baghdad, particularly the AlShorja
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and Bab AlSharqi areas, to assess the relationship between spatial configurations with land
use and the consequent impact upon the dynamics of the urban area, see Fig. 1. Using these
two very different areas as examples, this paper seeks to bring forward how the forms of
urban areas differ to affect patterns and quality of urban life. These conceptions can also be
described by using the term spatial configuration, which involves the space arrangement in
an urban environment, for example, street patterns, building layouts, and open spaces.
Syntactic properties provide a framework to analyze these spatial configurations in the
definition of Space Syntax (Hillier, 1993; Hillier and lida, 2005). As developed by Hillier
and Hanson in 1984, the Space Syntax techniques allow one to quantify some crucial aspects
like connectivity and accessibility; two important syntactic properties, as proposed by Hillier
and Hanson, are integration and choice. Integration considers the accessibility of space
within the urban network, and it indicates an average measure of how quickly a space may
be accessed from every other space (Hillier and Hanson, 1984; Batty, 2022). Numerical
measures which are higher values of integration have better accessibilities and centralities.
Choice, on the other hand, measures the likelihood that space will be used as a route between
different spaces, reflecting its strategic importance in the urban network (Turner et al.,
2005; Rashid and Alobaydi, 2015; van Nes, 2021). These metrics make it possible to
appreciate spatial dynamics and patterns of movement within urban areas (Rashid, 2017;
Hillier, 1997, 2007; Mohammed and Alobaydi, 2020b).

Land use patterns may be defined as the distribution of different functions inside a
metropolitan area; these could include residential, commercial, administrative, and
recreational uses of land (Lee et al.,, 2020; Garau and Yamu, 2024; Gu, 2024). The
relationship between spatial configurations and land use is crucial in determining the
vibrancy and functionality of urban spaces (Al Hashimi and Alobaydi, 2023; Alsaffar and
Alobaydi, 2023; Albabely and Alobaydi, 2024; Mohammed and Alobaydi, 2020a). Well-
integrated spaces with high accessibility will likely attract commercial and public activities,
while more segregated spaces might be suited for residential or specialized uses.

Al-Shorja is the historic core of Baghdad, characterized by its dense and irregular street
patterns. The area has developed through a natural process of hundreds of years into a dense
network of little, tortuous alleys. Such a pattern permits an intense level of pedestrian
movement and social interaction. AlShorja’s primary land use is purely commercial; its
importance as a commercial hub is seen in the number of markets and traditional souqgs
there (Awad, 1989; Alobaydi and Rashid, 2042; ALslik and Majeed, 2014; Al-Saffar,
2018; Alobaydi and Rashid, 2024a).

In contrast, Bab AlSharqi reflects an entirely different concept regarding modern urban
planning principles. Developed in the mid-20th century, it boasts a highly structured grid
pattern with wider streets to facilitate the influx of vehicular traffic. The designed layout
increased navigability and accessibility in Bab AlSharqi, the most significant commercial and
administrative area. Primarily, the land use of Bab AlSharqi is commercial and
administrative, where significant developments and open spaces accommodate higher
visual connectivity and spatial accessibility levels (Pieri, 2008; Van de Ven, 2016;
Alobaydi and Rashid, 2017; Alobaydi and Rashid, 2024b); see Fig. 2.

Examples of such landmarks include the Greek Agora and Roman Forum, which, in history,
played a leading role in shaping the urban form. An Agora is an open quadrilateral enclosed
by streets with colonnades on both sides, providing a multifunctional center of urban
functions related to social, cultural, and economic activities (Thompson, 1954; Gorski and
Packer, 2015; Xiao, 2021). The Roman Forum, by way of illustration, constituted the
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central area within the city where the principal urban functions of commercial activity,
governance, and public life were carried out (Perry, 2014; El-desokey and Yassin, 2023 ).
Noteworthy, too, is visual permeability: how much or how little vision passes quickly
through space. It impacts way-finding, safety, and the overall experience of being in an urban
place. High visual permeability can often be achieved by having wide streets and open spaces
to increase mobility. On the other hand, low visual permeability, characteristic of dense,
winding street networks, will contribute to mystery and, therefore, discovery and
uniqueness in urban experiences (Ercetin et al., 2018; Alobaydi et al., 2020; Al-Saaidy
and Alobaydi, 2021a; Al-Saaidy and Alobaydi, 2021b).
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Figure 1. Shows Baghdad’s Rusafa and its downtowns: AlShorja and Bab AlSharq;i.

The significance of this study is to examine and find similarities and dissimilarities between
the results obtained when analyzing the morphological characteristics of two downtowns,
AlShorja and Bab AlSharqi. With the challenges that may come when establishing or
designing these areas, urban developers and policy-makers can get useful information from
these findings. On top of that, academic discourse on such matters is imperative as it is a way
of dealing with global forces that are putting in danger the city’s spatial culture and
community identities.
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Figure 2. Shows the Landmarks located in AlShorja area (in the top) and in the Bab
AlSharqi area (in the down) (Al-Saffar, 2022).
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This paper helps bridge the gap on how these spatial configurations and the land uses
interact in shaping urban life in Downtown Baghdad. Through establishing an understanding
of the effects that dissimilar urban forms may have on functionality, accessibility, and vitality
by comparing the organic and historical formation of AlShorja with the planned one of Bab
AlSharqj, this study will set its results at an essential role in urban planners and designers in
formulating more livable and sustainable urban environments, which balance the needs of
pedestrians and vehicles into a historical context.

2. METHODOLOGY

This research employs a mixed-method approach, integrating both qualitative and
quantitative analyses to examine the spatial configurations, syntactic properties, and land
uses in Downtown Baghdad, specifically in the AlShorja and Bab AlSharqi areas. The
research methodology aims to show how different physical spatial arrangements affect how
people use land and how they live in downtowns.

AlShorja is the ancient heart of Baghdad characterized by a compressed organic street
network that has formed over time through spontaneity. It has narrow winding roads and a
lot of walking activities around it. The use of land in this area is mainly commercial with
many markets including traditional souqs which have been there since the past and
presently this place possess active urban life. Bab AlSharqi, a 20th-century development, has
a modern urban design that follows a regular grid system. Its wider roads are built for
vehicle movement and help in the ease of movement as well as accessibility. Bab AlSharqi
depends on service activities like administration and retailing for its functions and supports
big built forms (megastructures) besides open spaces that promote visual connectivity,
mobility, and vitality.

2.1 Data Collection

Field surveys were carried out on both AlShorja and Bab AlSharqi to collect data concerning
street patterns, land uses, and pedestrian and vehicular flows. The field surveys involved
taking photographs and making maps with detailed information about how urban areas are
laid out.

Secondary data: local authorities who provided maps showing the history of both urban
plans on which growth took place as well as archives where researchers found historical
maps as well as some spatial data supplied by different organizations form part of secondary
sources used here. They gave insight into such aspects as historical urban development
within those districts and their land uses.

2.2 Data Digitization

The information that was collected underwent digitalization via GIS software. This event
required the conception of perfect and elaborate basic maps for both AlShorja and Bab
AlSharqi. Georeferencing historical maps to modern spatial information occurred to ensure
it was possible to analyze anything consistently and correctly.

2.3 Space Syntax Analysis

The Space Syntax methods and techniques have been employed to study the spatial
properties of streets in both AlShorja and Bab AlSharqi and how they function together
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syntactically. As follows, calculations were made via the DepthmapX software program -

integration values and choice values for each street network of the two examined areas:

¢ Integration Values measure how easily space is accessible within the whole spatial system
of the town through one point or space. This means that spaces with higher integration
will have better accessibilities thus making them centrally positioned.

e Choice Values mean that these spatial routes are often chosen as passages between
different spaces of town due to their strategic importance of movement in any urban
setting.

The study encompassed axial line analysis as well as segment analysis to cover a range of

different spatial configurations.

2.4 Land Use Analysis

To investigate the relationship between the syntax of urban fabrics and land use, we mapped
and classified land use in AlShorja and Bab ALSharqi. We specifically concentrated on
apportioning it into residential, commercial, recreational, and administrative functions. We
accomplished this by superimposing land use indications onto spatial syntax maps using
Space Syntax analysis techniques.

2.5 Interpretation and Analysis

The third phase of research consisted of interpreting the outcomes from the use of space and
land utilization evaluations. They were related to the course of history, socio-economics, as
well as urban planning principles. This has been done to give an inclusive assessment of how
urban life in AlShorja and Bab AlSharqi is influenced by street patterns, visual permeability,
and spatial accessibility.

2.6 Integration of Space Syntax and GIS

Space Syntax and GIS methodologies are combined to form a robust analytical framework
for examining urban form. The methods used include space syntax techniques such as axial
line analysis and segment analysis to determine how much streets are integrated with others
in terms of accessibility or choiceability.

In analyzing the spatial properties of urban form, space syntax integration and choice values
of street networks were measured using space syntax techniques like axial line analysis and
segment analysis. These values represent how well connected and accessible different parts
of the city’s spatial system are, which can give an insight into how people move, interact, and
transact in them.

The analysis has relied on different radii: Rn which represents the whole connectivity in the
entire street networks, while R3 represents the local movement conducted by three steps
away from the given point. Thus, Rn, expressed in terms of global integration, reveals the
overall connectivity and accessibility of the street urban network, a sense of how various
built-up areas are integrated into the whole city. In contrast, R3 is a measure of local
integration, dealing with more confined and localized movement patterns that allow an
understanding of how people move and interact within more localized immediate and
pedestrian-scaled environments, which thus shows the relationship between spatial
configuration and social behavior. Digitizing historical maps with GIS makes it possible for
AlShorja and Bab AlSharqi to be mapped accurately, based on field survey data.
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Consequently, ultra-detailed maps that reveal spatial dynamics within these zones were
produced as an outcome of integrating those approaches.

In the study, the methodology employed presents a general view of spatial configurations,
syntactic properties, and land uses in Downtown Baghdad. By using qualitative and
quantitative methods such as field surveys, GIS digitization coupled with Space Syntax
analysis this study undertakes a thorough investigation into patterns of streets, visual
permeability, and spatial accessibility in AlShorja and Bab AlSharqi. This multifaceted
approach ensures a comprehensive understanding of how urban form influences urban life,
providing valuable insights for urban planners and designers.

3. RESULTS AND DISCUSSION

The analysis carried out on AlShorja and Bab AlSharqi presented useful information about
the structural organization, syntactic structure, and patterns of land use in these two
different urban areas of Downtown Baghdad. Hence, it was discovered that the city shape
directly influences how its land is employed.

3.1 Spatial Configurations and Syntactic Properties

The high local integration values revealed by AlShorja’s spatial configuration show that the
area is easily accessible for travelers (for both residents and passersby) as well as connected
at the local level; hence it encourages walking among pedestrians and social interaction as
well. These local integration values imply a traditional market setting where dense
relationships leading to economic activities are vital. The closely-knit street pattern in
traditional markets is always reflected in their high integration values; accessibility,
therefore, becomes an important characteristic of them, as shown in Fig. 3. The choice values
witnessed within AlShorja serve as indicators of specific routes frequently used by people
today as they travel through this spatial network system. This could support the efficient
mania of excellent commercial centers occupied by vibrant commercial activities that
dominate such areas. There are high choice densities present along key roads, which are
indicative of sustained movement of people, goods, and services within an economy.

Being structured in a grid manner, Bab Al Sharqi attracted higher global integration values
than AlShorja did. This means that it links with other parts of the whole spatial network as
compared to the latter, hence allowing faster movement for vehicles as well as accessibility.
This is because it serves as a central business district where people are supposed to
congregate for business and administration purposes (see Fig. 4).

Regarding movement, choice values seen within Bab AlSharqi demonstrate how effective
gridded layouts can be concerning offering multiple paths for walking from one point (A) to
another (B). One feature that makes such a system beneficial is that cars can be spread
optimally on numerous roads without causing any jams while at the same time increasing
general accessibility towards one space or another. The high choice values observed along
major highways are therefore important in linking up various sides of the district (see Fig.
4).
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Figure 3. The syntactic properties of integration and choice measures of the AlShorja Area

in Downtown Baghdad.
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Figure 4. The syntactic properties of integration and choice measures of Bab AlSharqi Area

in Downtown Baghdad.
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3.2 Land Use Patterns

AlShorja mostly has commercial land uses, with more markets and traditional sougs
concentrated there. These commercial activities are made easier by the high local
integration values as the location is accessible and walkable. Multiple small-scale
commercial spaces result from the street grid system that is densely populated with
irregular and organic spatial layouts, encouraging urbanity. This pattern of land use can be
seen in old cities, such as mixed-use developments, where they are important for
maintaining an attractive environment. higher traffic density on footways is vital in
economic terms, see Fig. 5.

In contrast, Bab AlSharqi exhibits a more diverse range of land uses, including commercial,
administrative, and recreational spaces. The grid pattern in this area facilitates larger-scale
developments and open spaces, supporting modern urban functions. Higher global
integration values enhance commercial and administrative activities by providing efficient
access for vehicles and improving connectivity within the broader urban network. The
structured layout also allows for better segregation of different land uses, thereby improving
overall urban functionality (see Fig. 5).

Downtown Baghdad features a diverse array of land uses, encompassing commercial,
administrative, governmental, cultural, and residential activities. Historically, the city center
was a hub for various functions, including residential, commercial, administrative, religious,
cultural, and public services, with notable buildings such as mosques, government edifices,
markets, inns, and residences (Al-Ashab, 1974; Fethi, 1978; Al-Thahab et al., 2014; Al-
Saaidy, 2020). The advent of modern urban design led to the functional segregation of
districts and a predominance of commercial activities over residential ones.

Commercial and mixed-use areas are primarily located along traditional thoroughfares like
AlShorja and AlNahir roads, as well as along modern grid-patterned streets designed for
vehicular traffic, such as AlRasheed and AlJumhoria Streets. In contrast, Ghazi Street
(AlKifah) has retained more residential uses compared to other newly developed roads (see
Fig. 5). AlSaadoun Street is characterized by a variety of activities, including commercial
enterprises, doctors' clinics, pharmacies, and numerous popular cafes. This street also
features a significant number of hotels of various classes. The AlBataween neighborhood has
transformed into a major commercial area with well-known market streets. This evolution
led high-income families to relocate to quieter areas, leaving the neighborhood to be
occupied by workers and lower-income residents. Consequently, AlBataween has shifted
from one of Baghdad's most prestigious residential areas to a less desirable one.

The percentage of land and the number of plots used for commercial purposes in AlShorja
are significantly higher than in Bab AlSharqi. However, Bab AlSharqi has a higher proportion
of mixed-use areas (residential and commercial or cultural and commercial), light industrial
uses, and public spaces compared to AlShorja, as shown in Table 1. Despite having more
plots designated for residential use than commercial use, the total area dedicated to
commercial activities in Bab AlSharqi surpasses that of residential areas. The areas and
number of plots allocated for residential activities in both districts are approximately equal.
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Figure 5. The land use patterns of AlShorja(on left) and Bab AlSharqi (on right) Areas in
Downtown Baghdad.

Table 1. Area of land uses of AlShorja and Bab AlSharqi.

E

E

g Area of Land uses

<<

Shorja Bab Al-Sharqi

B Commercial 305000 174200

Residental 127340 120878
= Mixed use of residential and Commercial 53110 105475
B Mixed use of residential and industrial 12610 12190
B Mixed use of commercial and industrial 38300 0
W industrial 17260 52225
M Public facilities 47930 72860
W Transportation facilities 13510 22980

3.3 Overlaying Syntactic Properties and Land Uses

The integration measure applied to the urban network grids of AlShorja reveals that the
most integrated streets are the main thoroughfares, characterized by relatively large,
regular, and rectangular plots typically associated with commercial and mixed-use activities.
In contrast, the residential areas, consisting of small, irregular plots and organic roads with
cul-de-sacs, record the lowest integration values. This spatial transition from main streets to
secondary (or internal) roads demonstrates a clear hierarchy in spatial network
configuration (see Fig. 6).

In Bab AlSharqi, however, the differences in integration values between main streets with
large plots (occupied by commercial uses) and inner roads with small and medium plots
(occupied by residential areas) are minimal and not significant. This lack of disparity
indicates that the modern street network in Bab AlSharqi exhibits little to no spatial
hierarchy, with no significant distinction between main and secondary streets.
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Consequently, the integration values at both global and local levels are relatively similar
between the main streets and secondary areas.

Additionally, the results indicate the presence of some commercial and mixed-use streets in
areas of low integration in both AlShorja and Bab AlSharqi. Furthermore, certain residential

areas in Bab AlSharqi have developed within zones of relatively high integration, as shown
in Fig. 6.
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Figure 6. The overlapping between integration values and land uses in AlShorja (on left)
and Bab AlSharqi (on right) Areas in Downtown Baghdad.

The global choice maps of AlShorja highlight high choice values in the main streets
surrounding the area. These streets, planned and built according to modern urban planning
practices, contrast with the internal sections of AlShorja, characterized by an organic urban
pattern and lower choice values. The internal area’s cul-de-sacs and limited movement
routes reflect this organic layout. In contrast, Bab AlSharqi's highest global choice values are
found within its main streets. This area was developed with modern planning principles,
featuring gridded, straight roads that offer multiple movement paths throughout the area,
as shown in Fig. 7. Despite this, AlShorja exhibits higher overall global choice values
compared to Bab AlSharqi. This disparity arises because AlShorja’s finely meshed grid
provides numerous movement choices, while Bab AlSharqi's coarser grid offers fewer
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movement options (see Fig. 7). In AlShorja, local choice values decrease progressively from
the main street inward, reaching their lowest in the isolated residential areas. This gradient
indicates a clear hierarchy in the street pattern, transitioning from commercial and mixed-
use areas on the main street to residential zones. However, the presence of a spatial
hierarchy in the urban system is shown by the sporadic distribution of choice values within
major commercial and residential streets of Bab AlSharqi.There is an assortment of
movement path choices in both public and private spaces owing to this nonuniformity (see
Fig. 7).
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Figure 7. The overlapping between integration values and land uses in AlShorja (on the
left) and Bab AlSharqi (on the right) Areas in Downtown Baghdad.

While this study provides valuable insights into the urban dynamics, visual permeability,
and spatial accessibility of AlShorja and Bab AlSharqi in downtown Baghdad, it is important
to acknowledge certain limitations. The focus on these two specific areas excluded other
urban zones that might reveal different urban forms and structures, potentially limiting the
generalizability of the findings. Furthermore, while the research employed Space Syntax and
GIS, incorporating additional urban analysis tools like UNA, urban simulation models, and
walkability/livability indices could have enriched the analysis and offered a more nuanced
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understanding of urban dynamics. Finally, the emphasis on street network properties, while
informative, neglected other crucial factors such as environmental and socio-economic
elements, which contribute significantly to a comprehensive understanding of urban
systems. Future research should consider expanding the study area, integrating diverse
analytical tools, and incorporating a wider range of urban elements to provide a more
holistic perspective on Baghdad'’s urban fabric.

4. URBAN DESIGN GUIDELINES

When we look at historical and modern downtowns, we can get important insights for future
urban design tactics and strategies. These might be discovered from AlShourja which is one
of the oldest areas in the City of Baghdad having many features that make it unique with its
flexibility as well as good cultural life that attracts people from different parts of the world
among others while at the same time also present some issues which require consideration
on how best to deal with them; while Bab AlSharqi is a planned downtown, and it does not
seem like it has sufficient space for pedestrians or it may not have adequate provisions for
other amenities necessary for urban life. This understanding not only helps in design but
also planning hence making systems that are sustainable than before.

e When it comes to flexibility in urban form, organic downtowns adapt to change over time,
unlike modern areas such as Bab AlSharqi, which are more rigid. Urban designers need to
know how to mix the two: flexibility in planning should be part and parcel to let spaces
change according to social needs.

e For pedestrian connectivity, organic areas regard walkability and social interaction as
significant values as opposed to modern downtowns’ concentration on vehicular traffic.
Balancing both can improve pedestrian access, initiating more vibrant and socially
connected spaces.

e [t is quite rare to find a significant amount of cultural identity in some planned urban
areas, as opposed to organic downtowns, which have an abundance of cultural affiliation.
Urban designers and policy-makers have to try their best to maintain and integrate these
aspects for the creation of locales that are easily identified by people, regardless of
whether they are new or already existent.

e Space Syntax for urban configuration analysis helps in understanding spatial patterns and
accessibility networks in both planned and unplanned downtowns. This method assists in
the comprehension of the city’s operation hence, it can be employed as a guideline for the
development of cohesive, functional urban configurations.

5. CONCLUSIONS

This research examined the spatial syntax, land use, and syntactic properties of Downtown
Baghdad'’s AlShorja and Bab AlSharqi areas. GIS and Space Syntax techniques were employed
to identify the spatial configurations and urban dynamism in these business districts.

The high local integration values observed in AlShorja indicate that it is an accessible area
with strong pedestrian connectivity, which supports its dense commercial activities and
vibrant streets. In contrast, Bab Al Sharqi exhibits higher global integration, functioning as a
central business district with heavy vehicle traffic and broader urban-scale connectivity.
These values confirm Bab Al Sharqi's role as a well-connected city node that supports
economic and governance functions. The analysis also revealed how the spatial
configuration of the street network influences urban growth and development.
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The grid pattern observed in the studied areas enables order and connectivity for modern
urban activities. The high choice values in AlShorja indicate the main pedestrian and goods
movement paths that support the area's active business markets. In contrast, the efficient
grid layout and high integration at Bab AlSharqi provide multiple routes that minimize
congestion and enhance access to different parts of the district, underscoring the importance
of the main streets in connecting the various areas. The irregular street pattern and high
local integration values in AlShorja’s commercial area facilitate everyday trading activities
and pedestrian movement, reflecting a dynamic, traditional urban form.

Similarly, the hierarchical grid pattern and high global integration in Bab AlSharqi enable
varied land uses, including commerce, administration, and recreation. The grid system
facilitates large-scale development planning, allowing cities to undertake projects not
feasible in compact areas, such as parks along broad rivers or residential zones near heavy
industry. Additionally, the distribution and occupation of property in this district are closely
linked to its role as a hub for diverse commercial and governmental experimental initiatives.
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