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This study analyzes the level of accessibility of riverine public spaces, as a fundamental
component of sustainable and equitable urban structures, highlighting the Hillah Corniche as
a practical model. The determinants of accessibility to riverine public spaces are based on their
vital role in promoting spatial justice, urban vitality, and social sustainability in cities. The
focus was exerted on a set of urban variables affecting accessibility, including: the spatial
dispersion of public spaces, spatial proximity, means and modes of access, transportation and
mobility, diversity of activities and facilities, and traffic flow. An analytical approach based
on Geographic Information Systems (GIS) tools and descriptive spatial analysis of occupancy
indicators and infrastructure efficiency was applied. The research was based on the main
hypothesis that accessibility is a crucial factor in improving the efficient use of public spaces.
The results showed that enhancing accessibility to public spaces depends extremely to a large
extent on the equitable spatial distribution of these spaces, the integration of transportation
networks, the multiplicity of access options, and the functional diversity within the site. The
Accessibility Index (AI) was found 61.3%. To increase Al, many enhancements may be
achieved, including high levels of vitality in these spaces, which requires designing highly
efficient roads, providing organized parking spaces, and ensuring a safe and private
environment that is compatible with the local social fabric. The study recommended activating
the public transportation network, intensifying various activities within the spaces, and
functionally integrating them with residential neighborhoods. This would contribute to
increasing Al and occupancy rates and narrowing the gap in access to public space among

different segments of society.

1. INTRODUCTION

With increasing urbanization and urban expansion, public
spaces have become increasingly important in improving the
quality of wurban life, particularly those overlooking
riverfronts, which provide dynamic environments that foster
social interaction and recreational activities. Despite their
importance, these spaces face significant challenges, most
notably poor accessibility, which reduces their effectiveness
as active urban elements and limits their role in supporting
urban sustainability. Accessibility is not just a physical
element; it is a fundamental component of the vibrancy of
public space, reflecting the extent to which these spaces attract
individuals and stimulate various activities [1, 2]. Studies have
shown that spaces with good access lead to increased social
and economic activity, while isolated spaces suffer from weak
use and interaction. In this context, public spaces are defined
as open spaces freely accessible to the public, such as squares,
parks, and riverfronts, which play a key role in promoting
urban sustainability [3, 4]. They are the main public open
spaces in the city and play a vital role in urban development.
With increasing urban pressure. Decision makers have begun
to recognize the need to develop planning strategies that
enhance the integration of riverfront spaces with the rest of the
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city, contributing to a more vibrant and sustainable
environment [5]. However, problems remain related to
riverbank connectivity and poor transportation infrastructure,
which lead to inefficient access to these spaces and reduces
their potential use. Studies have indicated that cities with
vibrant riverfronts provide more conducive living and working
environments, enhancing quality of life and urban well-being
[6, 7]. Improved accessibility to urban riverfront environments
constitutes a key driver of spatial vitality and contributes to the
quality of urban development. Here, urban public spaces refer
to publicly open areas that can be used without restriction by
different social groups, irrespective of gender, race, age, or
socio-economic status. This category covers central urban
places (e.g., squares and parks) and linear public corridors
(e.g., streets and sidewalks) [3, 4, 8]. Other studies similarly
conceptualize public space as open urban environments—
particularly streets and parks—that structure daily public
activity: squares, waterfronts, and other areas outside private
property, whether for residential or commercial use, according
to reference [9]. While the concept of blue spaces overlaps
with green spaces, it is noticeable that blue spaces provide
different types of benefits to users. They are experienced in
different ways; for example, running water has acoustic
qualities that can be used by urban planners to create relaxing
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soundscapes [10]. Cities with high biophilia are ideal places to
live, work, and travel, as they significantly positively impact
the well-being of residents, particularly in urban areas
overlooking waterfronts [6, 7]. However, many cities, during
rapid urbanization processes, face a range of pressing issues,
such as limited waterfront functionality, poor street biophilia,
and inefficient resource use. With the growing global interest
in sustainable development and building environmentally
friendly cities, many urban areas have begun to recognize the
importance of effective planning and optimal use of the unique
resources provided by waterfronts. This realization aims to
create more vibrant urban water spaces that meet residents'
demands for a high-quality living environment [5]. Riverfronts
are places at which water and land meet within a city. Field
observations and surveys were conducted in three Chinese
cities to assess the social performance of urban waterfront
places. The findings reflect use patterns, such as tourism,
leisure, and social grouping, emphasizing the necessity of
spatial stratification in design. The findings provide
recommendations for developing more sustainable, resilient,
and inclusive waterfront habitats [11]. Waterways are spaces
visited by people for various recreational purposes, attracting
a variety of wildlife such as fish and ducks, making them more
attractive than traditional spaces. Although waterways offer
significant environmental and economic benefits, this study
focuses specifically on the social benefits these spaces provide
in enhancing social interaction and the quality of urban life
[12].

Accordingly, this study aims to analyze the accessibility of
urban river spaces and its impact on their vitality, using
Geographic Information Systems (GIS) and urban simulation
models to assess the relationship between spatial planning,
accessibility, and levels of social activity. In doing so, the
study seeks to provide design strategies that support the
achievement of more integrated and vibrant river spaces,
enhancing urban integration and achieving sustainable
development.

1.1 Variables affecting access to public spaces

Accessibility to public spaces is a crucial factor in achieving
urban vitality. This concept has evolved from being associated
with transportation and mobility to becoming an essential
element in ensuring social interaction and achieving urban
justice. It was noted that accessible public space is a major
index that allows a diverse group of individuals to use it freely,
ensuring functional integration that enhances its attractiveness
and ability to attract diverse activities [13]. Urban vitality is a
measure of the quality of life within a city, as it is linked to the
extent to which public spaces are used and the extent to which
individuals interact with them. This has been emphasized by
Wendt [14] as a key indicator for creating sustainable and
dynamic cities. However, poor accessibility is a factor that
limits the use of public spaces, diminishing their role in
supporting active urban life. The success of public spaces
depends on their accessibility, the variety of activities held
there, and the level of comfort they provide to users. This
confirms that the design of public spaces must take into
account diverse user requirements. Similarly, the effective
access to public spaces requires addressing several
determinants, such as crowding, comfort levels, variety of
activities, visual appeal, and quality of maintenance [15].
Therefore, improving accessibility to these spaces is not
limited to enhancing mobility within them, but also includes
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improving their design to take into account the needs of
different groups, such as children, the elderly, and people with
disabilities, which contribute to achieving more inclusive and
equitable urban environments [16]. Riverfront areas are one of
the most prominent urban spaces affected by accessibility.
Many cities have experienced unbalanced development
patterns, concentrated on one side of the river, resulting in an
unequal distribution of urban resources [ 17]. This disparity has
prompted the need to expand transportation networks and
achieve more balanced urban integration between the two
banks of the river [18]. With increasing urbanization, public
spaces available for outdoor activities have diminished,
making riverfronts a strategic option for enhancing urban
quality of life. This is due to their diverse environmental
resources and their ability to provide attractive, multi-use
natural environments. This raises the importance of improving
their accessibility to ensure maximum utilization. However,
many of these spaces still face accessibility challenges, as they
are often located on the outskirts of cities, where they face
complex transportation systems and inadequate infrastructure.
Improving accessibility cannot be viewed simply as a means
of facilitating movement. Rather, it is a key element in
enhancing the vitality of riverine spaces, contributing to their
active use by residents and transforming them into vital social
and economic centers. Studies indicate that integrating
sustainable transportation strategies with riverfront planning
can contribute to more integrated urban environments that
enhance social cohesion and support sustainable urban
development [5]. Therefore, achieving more balanced urban
integration across river banks requires adopting a holistic
approach that focuses on improving accessibility, not only as
a functional factor, but as a fundamental pillar in building
more dynamic and sustainable cities. The accessibility of a
public space can be judged by its connections to its
surroundings, both visually and physically. A successful
public space is easy to reach and access. It can be seen from a
distance and up close [15]. Furthermore, street type is a
powerful factor in both social interaction and accessibility. For
example, local streets are preferred over main arteries, and the
presence of sidewalks is seen as a way to encourage
connections between private and public spaces [19]. The
design of pedestrian-friendly urban environments requires
pavement-oriented architecture that promotes visual and
functional continuity with the surrounding urban sprawl, and
that considers human scale and fine architectural detail,
contributing to an improved pedestrian experience and
enhanced quality of space. The availability of public
transportation, including public ports dedicated to river travel,
along with the ownership of private vehicles, is a factor that
enhance access to public spaces, contributing to their better
integration within the urban structure and enhancing their use.
In organizing their movement within the city network, the
users rely on a number of mechanisms, including choosing the
easiest route to reach the destination [20]. Paths are essential
elements that drive daily use in cities, as city dwellers spend
most of their outdoor time navigating these urban paths.
Accessibility increases the likelihood of using space, and thus,
accessibility can be linked to the concept of legibility in
functional terms. Permeability and the number of connections
play an important role in generating and increasing pedestrian
movement to safe urban spaces. The more these connections
are, the greater the permeability. This permeability will lead to
increased pedestrian density and the flow of more people to
public squares and places where activities take place. It's worth



noting here that the presence of people within spaces requires
the provision of a supportive structure, such as rest areas,
seating areas, water fountains, shading, and landscaping, as
well as determining the speed limit of streets leading to spaces.
Permeability and the number of connections play an important
role in generating and increasing pedestrian traffic to safe
urban spaces. This permeability will lead to increased
pedestrian density and a greater flow of people into public
squares and areas where activities are located [21, 22]. As
many urban theorists highlight, poor accessibility is one of the
major barriers affecting the use of public spaces. However,
once public space is accessible, other factors also play a role
in determining and influencing the quality of public space,
which in turn leads to increased use by citizens. Others
highlight that the factors influencing patterns of public-space
use vary depending on the classification adopted. However,
the effectiveness of a public space is commonly evaluated
through four core attributes: (1) accessibility and connectivity,
(2) capacity to accommodate diverse activities, (3) comfort
and a favorable physical image, and (4) social value as a
setting that encourages public encounter and exchange.
Accessibility to public spaces is measured by their integration
with their urban surroundings, both in terms of visual and
physical connectivity. A successful public space is one that is
easy to access and navigate, and is visible from both near and
far distances [5]. Accessibility, both physical and
psychological, is a fundamental principle in the planning of
public spaces, as these spaces should be integrated into urban
planning processes as key components that contribute to
providing more integrated and inclusive urban environments
[23]. Accessibility to public spaces can be measured as an
indicator of their distribution within the urban fabric. It is
preferable to have them distributed evenly rather than
concentrated in limited areas, which enhances residents'
effective access to them. In addition, street type is a factor
influencing both social interaction and accessibility to public
spaces. For example, local streets are preferred over main
roads, and the presence of sidewalks is seen as an element that
encourages strengthening the links between private and public
spaces [19]. Usually pedestrians seek an architectural
environment that is oriented towards sidewalks, creates visual
and spatial continuity, is diverse, and has scales and elements
designed to suit humans [24]. Accessibility to urban public
green spaces has been extensively explored, with distance
being a key indicator of this accessibility. The frequency of
green space use tends to decrease with increasing distance
[25]. Proximity is identified as a critical determinant of use
[26]. In addition, the availability of public transportation or the
ownership of private vehicles is a factor that contributes to
enhancing access to public spaces [20]. On the other hand,
Harnik [27] emphasized that public space should be accessible
to everyone regardless of their place of residence, physical
abilities, or financial means. It should also be distributed in a
way that ensures that all residents are served fairly.
Furthermore, accessibility should not be based on a stereotype
of able-bodied adults, but should take into account elderly
people using crutches, mothers pushing strollers, and children
riding bicycles. There is a positive relationship between
accessibility to public spaces and levels of use, as well-used
public spaces are usually centrally located within the
neighbourhood, close to residential units, have a clear view
from the street, and are adjacent to other public uses. Based on
these discussions, and in line with the primary objective of this
study, spatial distribution, proximity, and accessibility were
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identified as key variables that contribute to assessing the
accessibility of public spaces. The previously reported study
focuses on spatial equity in park provision [28]. Although a
wide range of indicators has been applied to measure park
accessibility, relatively few studies have explicitly examined
how travel behavior shapes accessibility outcomes. To address
this limitation, the authors proposed a traffic behavior—based
Gaussian two-step floating catchment area model (TB-
G2SFCA) to evaluate park-access equity in the Nanjing
region, and they employed the Local Moran’s I statistic to
identify spatial clustering while interpreting equity patterns.
Their results indicate that: (1) conventional single-mode
approaches may misrepresent park accessibility, whereas TB-
G2SFCA offers a more behaviorally realistic assessment; (2)
communities south of the Yangtze River generally experience
better park service levels than those in the northern areas; and
(3) accessibility inequities are comparatively most pronounced
in three suburban districts.

The research relied on the descriptive analytical approach
through observation and adults’ questionnaires and reliance on
GIS data in studying the possibility of access to river public
spaces. The lack of a clear vision of public river spaces in
Hillah City leads to poor accessibility due to deficiencies in
infrastructure and distribution of activities, which negatively
impacts occupancy levels and effective use, and raises a
question about how accessibility determinants affect the
occupancy level of public river spaces in Hillah.

2. MATERIALS AND METHODS

Studies show a positive relationship between accessibility
to public space and its use. Public spaces with high use rates
are typically centrally located within urban neighbourhoods,
close to residential units, have a clear view from surrounding
streets, and are integrated with other nearby public uses. Based
on the previous discussions, and in accordance with the main
objectives of this study, dispersion, proximity, access methods
and modes, as well as diversity of functions and safety, were
identified as key variables contributing to assessing the
accessibility of public spaces. Among these, proximity and
diversity of functions are the most important, serving as a
necessary condition for measuring accessibility and closely
linked to urban patterns and urban planning decisions [29].
Short-term accessibility to public spaces is of great importance
to citizens, especially vulnerable groups with limited mobility.
These findings may help urban planners and policymakers
develop more reasonable policies and plans to increase spatial
equity for parks in urban settings. Another data source used in
the study was the results of an assessment of urban park space
quality, conducted based on the methodology proposed by
Zhang et al. [30].
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Diversity of activities and facilities

Traffic

Figure 1. Flowchart of study variables



In general, this is an audit of urban spaces in parks
conducted within five thematic categories including the
evaluation of

1. Accessibility (sidewalks, parking, public transport
stations)

2. Variations in activities and facilities

3. Park facilities (presence of public toilets, drinking water
sources, park lighting)

4. Aesthetic features (including the quality of landscape

architecture)

5. Aspects that negatively impact the perception of park
Attractiveness (vandalism, dirt, clutter, neglect, a sense of
danger, etc.)

Figure 1 shows the effective variables on the urban riverine
spaces accessibility. Table 1 provides the operational
definitions, indicators, and measurement procedures for each
variable.

Table 1. The Detailed analysis of access to public spaces

Variables Description

Measurement Methodology

It refers to the pattern of distribution of public spaces and
their geographical spread to achieve equitable access, as
the spatial concentration or dispersion of these spaces

Spatial dispersion
of public spaces

affects the levels of community benefit.

It measures the extent to which the distance between
residential areas and public spaces affects accessibility, as
spatial proximity plays a pivotal role in enhancing daily

Spatial proximity

use rates of spaces.

Refer to the impact of road and sidewalk infrastructure on
access to public spaces, with the quality of street design.
They are playing a fundamental role in achieving safe and

Access methods
and modes
smooth access.

Public and private transportation systems are essential for
enhancing access to public spaces, as the efficiency of
these systems contributes to improving urban integration

Transportation and
accessibility

and supporting sustainable mobility.

Diversity of
activities and

facilities . .
recreational functions.

Traffic the safety of users.

The diversity of facilities and activities within public
spaces affects their attractiveness and effectiveness in
meeting users' needs, thus enhancing their social and

Traffic density and speed affect access to public spaces and

Geographic distribution analysis using GIS and travel
time indicators based on adults questionnaires (monthly
from Jan to Dec 2024) and spatial modelling.

Analysis of direct visibility of public spaces from
residential units using GIS techniques, in addition to
satisfaction surveys.

Assessing the quality of streets and sidewalks using
field surveys, GIS accessibility measurements, and
traffic flow analysis.

Measuring Car Ownership Rate and Its Impact on
Accessibility based on (adults Questionnaire, monthly
from Jan to Dec 2024).

Conduct field studies to monitor the types of activities
and facilities available, and analyse their integration
using observation and user interview methodology
(monthly from Jan to Dec 2024).

Analyse traffic flows and driving behaviour using field
surveys.

2.1 Temporal and spatial boundaries

The study is spatially limited to the Hillah Corniche, a
model for public river spaces located on the banks of Hillah
River. It includes a comparative analysis of the northern and
southern banks within the city's urban area. Temporally, the
study covers the year 2025, including field observations and
data analysis related to public space occupancy and access
patterns.

2.2 Study area description

A piece of the Hillah Corniche in Babylon Governorate,
Iraq, was selected. This is a popular attraction among both city
residents and people from nearby communities. It is located
about one mile from Hillah's city center. The location has
lately undergone major infrastructure and public service
development, establishing itself as a landmark in Hillah. The
location will be a public space in the shape of a strip on both
sides of the Hillah River, with various activities such as a boat
dock, the Blue Bridge, and gathering spots, as well as green
spaces and lounging areas directly viewing the river.

The space is surrounded by a wall made of iron railings to
protect its occupants, with some entrances and exits to and
from the premises. The site is rectangular in shape, 600 meters
long and 120 meters wide (including the river), with a total
area of 72,000 square meters stretching from the Bith Bridge
to the Blue Bridge. The southern river bank is marked by its
direct link to the city center, which is bustling with activity and
home to the majority of inhabitants' favorite attractions,
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particularly the Babylon Tourist Hotel. The northern bank is
distinguished by tranquility and solitude. The location of the
study area is shown in Figure 2.

Hillah
3 g alJl \\ SR

) de

Figure 2. Location map of Hillah Corniche Site, based on the
GIS, Google maps and map of Iraq [31-34]



2.3 Architectural history

Despite the urban movement carried out by the Ministry of
Culture and Tourism in 1987 to test the site for the
construction of the hotel (Babylon Tourist Hotel) due to its
strategic location and proximity to the ancient city of Babylon
and its wide river view, the areca was suffering from great
isolation at first, specifically in 2004. Some leisure activities,
such as private cafes on the river bank, began in 2011 and
served as the beginnings of a population and housing
attraction. Then, from 2014 to 2020, the situation remained
unchanged due to the local government's lack of control,
resulting in more slums, visual distortion, and the entire
closure of the riverside, as depicted in the images of Figure 3.

Figure 3. Aerial photos are based on Google Earth in 2004-
2020

Major urban development began in 2021 when the Ministry
of Water Resources designed and launched the Hillah
Corniche development project, which involved reshaping and
enhancing the area’s features. This project included urban
upgrades to surrounding neighbourhoods and improvements in
transportation by constructing a second road axis parallel to
the Bith Bridge. Initial work in the study area was carried out
as a pilot model within the first year and then extended along
the river. In 2023, a pedestrian bridge—known as the Blue
Space Bridge—was added, becoming a significant landmark
and a point of attraction for local residents. Additionally, a
boat marina was introduced during 2024-2025 to promote
river transportation and recreational activities, as illustrated in
Figure 4.
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Figure 4. Aerial photos are based on Google Earth in 2021-
2025

2.4 Affecting variables of accessibility spatial distribution
of public spaces

It refers to the pattern of distribution of public spaces and
the amount to which they are geographically dispersed in order
to provide fair access, where the spatial concentration or
dispersion of these areas influences levels of community
benefit.

All activities have been dispersed equally, allowing visitors
to go freely to a specified spot. This is accomplished by
organizing the activities in a linear arrangement, 20 meters
wide, along the riverbank with a set cross-section divided into:

(1) A green strip 9.5 meters wide,

(2) A multi-use pedestrian path 3.5 meters wide for walking,
jogging, and cycling,

(3) seating areas along the river, 1 meter wide,

(4) Stone terraces overlooking the river, 3.5 meters wide,

(5) Parking areas along the river outside the site’s boundary,

(6) A surrounding fence with entry and exit gates.

As shown in Figure 5.

2.4.1 Spatial proximity

It assesses the impact of the distance between residential
areas and public spaces on accessibility, as spatial proximity
is critical in raising daily usage rates in these locations. In
general, the site is distinguished by its proximity to residential
neighborhoods, as it is part of the city of Hillah's master plan.
In terms of connectivity, the river's southern bank is in direct
contact with the city as a result of urban expansion on that side.



In contrast, the opposing northern side is less connected to its
surroundings, consisting primarily of public buildings, open

farmland, or vacant spaces. These are indicated in Figure 6.
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Figure 5. Construction details of the Corniche, water resources ministry of Iraq report, 2021

Figure 6. Residential areas surrounding the case study, based
on Google Earth, 2025

2.4.2 Access methods and modes
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Figure 7. Source of the transport and road contract
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Field surveys were used to assess roadway and pedestrian
walkway quality, as well as accessibility assessments using
GIS and traffic flow analysis. The transportation network of
Hillah was examined in general, with an emphasis on the area
around the study site. Main roads, subsidiary roads, and
transportation hubs were identified. Currently, three important
traffic nodes are within 1 km of the site: 1. Al-Thawra
Intersection to the south-west, 2. Bab Al-Hussein Intersection
to the south, 3. the overpasses leading to the international
highway to the north and the area surrounding of Bith Bridge,
as shown in Figures 6 and 7. In addition, all smaller nodes
along secondary highways and residential districts leading to
the site were identified.

The key transportation nodes located on the main highways
present a barrier to site accessibility, particularly because these
routes are rather narrow, producing traffic congestion and even
paralysis during special events.

In general, there are several modes of access to the site:
private transportation is commonly used for medium and long
distances, while nearby areas can access the site on foot—
within approximately 500 meters—for neighborhoods with
direct connectivity to the site.

2.4.3 Transportation and mobility

Measuring car ownership rates and their effects on
accessibility:

According to the survey, there are no public transportation
lines, forcing residents to rely solely on private vehicles
(personally owned cars) or taxi services. Recently, water
transit has been launched to reduce traffic congestion to and
from the site, highlighting one of the property's deficiencies.

2.4.4 Diversification of activities and facilities

Field surveys were performed to observe the types of
activities and available facilities. The area has recently seen
substantial expansion and diversification in terms of activities
and events, which will be addressed in two primary scenarios:

1% Scenario

Key attractions on the site include the boat dock as shown
in Figure 8(a), which acts as a landmark and a popular
recreational location, particularly in the evening to avoid the
hot midday temperatures. Wide green spaces running over the
site as shown in Figure 8(b), and a pedestrian track utilized for



athletic activities like walking and cycling. Another important
feature is the Blue Arch Bridge as shown in Figure 8(c), which
attracts many people due to its stunning river perspective and
location for shooting great images. In addition, there are sales
booths as in Figure 8(d).

.

(b) Blue Arch Bridge

eats and green

Figure 8. Live on-site photos

2" Scenario

Key activities and functions in the site's surrounds were
identified through field observation of adjacent areas and
roads leading to and from the site, as well as the use of GIS.
Commercial shops, restaurants, amusement parks, car
dealerships, gas stations, nurseries, hotels, swimming pools,
hospitals, public buildings, universities, and other
establishments fall under this category...etc. All these are
shown in Figure 9.

5145

Legend | college
Amenity (Points) courthouse

7 <al other values> £3 aenatodum
amenity 19 contist

o srchilect_office B coctors

=1 ars_cenire annking_waler
B un B embassy

% baby_halch B Gaomiion
f be i fastiood
bar ] ferry_terminal
o by & fie_hydent
R ven &) fire_ststion
bicyele_parking =1 food_court
- bicycle_rentsl E fountain

LV bierganen 0w

3 bore £3 gaveyaw
e

B bus_swion B rosotal

W e hunting_stand
car_rental & Kindergarten
= car shaing & worary
G A e
(&) cinema 3 perking

Figure 9. Detailed map showing different activities, GIS

Diversity is seen as one of the most important characteristics
in attracting people to public areas and enhancing their
vibrancy. However, during the site inspection, it was
discovered that both internal and external activities are
dispersed randomly, with a concentration in the research area.
This has resulted in congestion in one tiny area while other
parts remain underutilized. In some circumstances, families
decide to avoid these activities in order to enjoy the peace and
quiet of the riverbanks.

2.4.5 Traffic movement

Field studies revealed considerable traffic flow in the
research area, particularly during evenings, holidays, and peak
hours. This is inconsistent with the nature of the nearby streets,
which have a pavement width of 10 meters for two-way traffic,
resulting in traffic congestion and flow paralysis within the
site. Driving behavior is often calm and sluggish due to the
crowding and pedestrian movement in the region, as
demonstrated in Figure 10 and Figure 8(a).
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Figure 10. Primary and secondary highways network of
rapid movement in Hillah City, GIS and Health Ministry of
Iraq reports

2.5 Riverfront Accessibility Index

The Riverside Accessibility Index (RAI) is a composite
analytical tool designed to assess the convenience and
sustainability of public access to riverside venues including
promenades and Corniches. This index incorporates a set of
temporal, spatial, and behavioral characteristics, based on the
Weighted Indicators Framework that has been successful in
analyzing urban mobility initiatives and land use planning [35-
38].



The mathematical formula of the index is constructed based
on field survey data and is expressed as follows:

RAI = F,.wl + T, w2 + Qgr.w3 + Ap. w4 + 1)
Og.w5 + A;.w6

This equation aggregates five primary dimensions:

Fy (Frequency of Weekly Visits): Reflects the actual
usability and vibrancy of the riverfront space.

Ty (Mode of Transportation): Indicates the access method
(e.g., walking, private car, or public transport).

Qr (Road and Infrastructure Quality): Assesses the
condition and adequacy of the physical access routes.

T; (Travel Time): Represents the time required to reach the
riverfront (time-related impedance).

Ogp (Reported Barriers): Captures the perceived or actual
obstacles hindering access (e.g., physical, social, or safety-
related).

A; (Activity Diversity): Variety of services, kiosks,
entertainment.

The index provides a quantitative knowledge of riverfront
public space accessibility and serves as a foundation for
evidence-based urban planning policies that promote fairness,
inclusion, and sustainable urban growth. The range of RAI
values is between (0% and 100%). The optimum is 100% and
the worst is 0%. For evaluation purposes, Table 2 is issued to
evaluate the current accessibility to Hillah’s Corniche.

Table 2. Accessibility evaluation limitations [35, 39]

Al Accessibility
<50% Poor
50-70% Moderate
> 70% Good

2.6 Variables normalization

Normalization is the process of transforming several forms
of data (e.g., time in minutes, ratings out of 5, percentages,

Spatial distribution of
public spaces

spatial proximity

Access methods and
modes

Transportation and
Mobility

so|qeleA Apnis

Diversity of activities
and facilities

Traffic

etc.) into a standard scale, often ranging from 0 to 1. This
allows for the mathematical combination of variables with
different units in a single composite index, such as the
Accessibility Index (AI). Without normalization, adding
variables like "travel time in minutes" to "road quality rated
out of 5" wouldn’t make mathematical or conceptual sense
[40]. The normalization equation may be as:

Accessibility variable =
Actual value — Minimum value

2)

Maximum value — Minimum value

2.7 Proposed weights priorities

Table 3 constitutes the previous accessibility variables with
their proposed weights.

Table 3. Calculated accessibility variables and proposed

weights
Variable Value Weights Value
Fy 0.528 Wi 0.2
Ty 0.757 w2 0.15
Qr 0.528 w3 0.15
Ap 0.563 W4 0.2
Op 0.571 W5 0.15
Ay 0.600 W6 0.15

3. RESULTS AND DISCUSSIONS

More than seventy people who frequent the place on a
regular basis filled out the questionnaire. Several essential
questions were presented to assess the site's accessibility, and
the relationship between each question and the study variables
was defined, as illustrated in Figure 11.

Both genders of varied ages were polled to get their
thoughts on the site of Al-Hillah Corniche, specifically the
research area. Of the 70 participants, 40% were men and 60%
were women, as shown in Figure 12A.

sjuapuodsal ay3 03 paldalip suolsany

Figure 11. Questionnaire and the extent of their coverage of the study variables
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A - GENERAL INFORMATION (GENDER)
B - HOW OFTEN DO YOU VISIT HILLA CORNICHE?

mMale

m Female

mDaily mWeekly mMonthly mOn occasions

mWalking mBicycle M Private car

3%

©

F - ARE THERE DEDICATED

PEDESTRIAN WALKWAYS?
E- How do you rate the roads
leading to the Corniche?

mYes mNo mMaybe

m Very good

= Good

m Acceptable
Bad

C - WHAT MEANS OF TRANSPORTATION DO YOU

D - HOW LONG DOES IT USUALLY TAKE TO GET TO

THE CORNICHE?
USE TO GET TO THE CORNICHE?

" W Lessthan 10 minutes m 10-20 minutes
Taxi W Public transportation

M 20-30 minutes More than 30 minutes

G - Is there enough parking when

you visit the Corniche?

H - How do you rate the quality of
public transportation leading to
the Corniche?

HYes m Very good
mNo mGood
s i

Figure 12. Graphical presentation of population questionnaire

In general, the location is visited at varied frequencies.
Daily visits totaled 3%, weekly visits 8%, and monthly visits
9%. However, holidays and special occasions accounted for
the majority of trips (80%). This shows that the facility (Al-
Hillah Corniche) serves as a public space on a city-wide scale,
yet access to it may not be readily available to everybody. As
aresult, it becomes more active around holidays and important
occasions. These events include religious ceremonies
performed by the river, as well as annual festivities and other
comparable events, as shown in Figure 12B.

The questionnaire indicated a variety of methods for
accessing the website. Walking accounted for 3% of residents
living near the place, while public transportation was used by
11% and provided only indirect access to the site. Taxi
transportation accounted for 10% of total travel, with private
automobiles accounting for the highest share. This frequently
helps to alleviate severe traffic congestion, as noted during the
site  documentation, where private transportation was
primarily used as indicated in Figure 12C. The time required
to reach the place varies based on the distance from various
locations. Approximately 9% of respondents said they arrived
within 10 minutes, 37% between 10 and 20 minutes, 26%
within 20-30 minutes, and 28% took longer than 30 minutes.
These findings indicate that access to the facility is
constrained, implying a lack of efficient transportation flow.
Al-Hillah Corniche is located in the city center, close to the
Hillah River. In general, Al-Hillah's road network is crowded
during peak hours, particularly within the 5.5-6.5 kilometer
city zone as illustrated in Figure 12D. According to the
questionnaire, the roads leading to the site were evaluated as
follows: 1% evaluated them as excellent, 23% as good, 52%
as satisfactory, and 24% as poor. These results do not
accurately reflect reality or meet international road design
standards. The roadways are inadequate for the city's
population size, as even the broadest ones cannot carry more
than three cars side by side as shown in Figure 12E. The
presence of designated pedestrian paths was reported by 61%
of respondents, while 13% indicated the absence of such paths,
and 26% were unsure. These results suggest that pedestrian
pathways do exist within the site itself, as previously
mentioned. However, the external roads leading to the site lack
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dedicated pedestrian walkways, which leads to greater reliance
on private transportation, contributing to traffic congestion,
pollution, and an increased risk of accidents as presented in
Figure 12F. In terms of parking availability, just 16% of
respondents affirmed that there were enough places, 41%
responded no, and 43% were unsure. This represents a clear
lack of parking, which we noticed on our field visit. There is
no designated or structured parking lot. The riverside area
consists of a dirt embankment with fluctuating width and depth
that is currently unsuitable for parking. Furthermore,
commercial investment buildings occupy portions of this site,
and various informal street vendor stalls can be seen
throughout. These conditions limit vehicle access and parking,
causing inconvenience for tourists. As a result, many people
have difficulty finding sufficient parking and may be forced to
shift their location to other public spaces that offer simpler
access and better parking circumstances, as shown in Figure
12G. The quality of public transportation leading to the site
was scored as 2% very good, 17% good, 41% satisfactory and
41% bad. As a result, we conclude that public transportation is
either unavailable or only available on the site's periphery, as
previously stated, requiring people to walk. This highlights a
weakness in one of the potential recreational options for city
dwellers who don't own private modes of transportation as in
Figure 12H.

3.1 Key obstacles hindering access to the Corniche

Regarding the most prominent obstacles identified in
accessing the Corniche, 65.2% of respondents stated that there
was traffic congestion, while 34.8% identified a lack of
transportation options, 44.9% pointed to poor road conditions,
23.2% mentioned the absence of pedestrian walkways, and
46.4% noted the lack of directional signage as shown in Figure
13.

As for the improvements suggested by the respondents,
62.9% proposed enhancing the infrastructure, 44.3%
recommended activating and increasing public transportation,
37.1% suggested providing safe pedestrian walkways, 57.1%
proposed improving lighting and security, and 27.1%
suggested other solutions. This is shown in Figure 14.



What obstacles do you face when reaching the Corniche?

Lack of road signs

Lack of pedestrian crossings
Poor road conditions

Lack of transportation

Traffic congestion

0 10 20
. . Lack of
Traffic congestion transportation
= percentage 65.2 34.8

30 40 50 60 70
P001'.1'.oad Lack (:'!f pt?desh'mn Lack of road signs
conditions crossings

44.9 232 46.4

Figure 13. Challenges facing accessibility to the Corniche area

What improvements do you suggest to facilitate access to the Corniche?

Other

Enhancing lighting and security
Providing safe pedestrian crossings
Increasing public transportation

Tmproving infrastructure

0 10 20 30 40 50 60 70
Improving infrastructure Iuc.reasmg pl_Lbhc P1'0V‘1dmg saf_e pedestrian Enhancing ll.ghtmg and Other
transportation Crossings security
®percentage 62.9 44.3 37.1 57.1 27.1

Figure 14. Respondents’ recommendations for improving access and safety at the Corniche

As a result, the overall Al to the riverside environment is at
61.3%, indicating fairly lower level of accessibility with
identifiable impediments that require targeted intervention.
The Rick Hansen Foundation Accessibility Certification
(RHFAC) Guide defines standardized accreditation levels for
evaluating accessibility and inclusiveness in buildings and
public sites [41, 42]. According to the 2024 Guide (pp. 16 and
19), a certified rating is granted when a site achieves = 60%
of the total composite score, while a gold rating is awarded for
achieving > 80%. The system is based on a comprehensive
point-based model that covers the forgoing accessibility
variables. These standardized levels serve as quantitative
benchmarks that can be used for comparison with composite
accessibility indices for cities or public spaces.

Furthermore, the average park accessibility in major U.S.
cities, according to the Trust for Public Land report (2025, p.
2), is 76% of residents live within a 10-minute walk of a public
park, which is slightly higher than the current study's finding.
In comparison, a European survey of 978 cities discovered that
only 35% of residents exceed the accessibility criteria of 300
m to a green space [43, 44], demonstrating that Hillah
Corniche outperforms the FEuropean average and is
comparable to mid-sized metropolitan regions. In contrast, the
Hillah Corniche result represents a moderate-to-good
accessibility level, similar to moderately advanced urban
environments, and highlights the need for further integration
of transport and functional links to attain high-access locations
> 75%).

Based on the findings, the hypothesis was confirmed: "The
level of activity in a public space is determined by the ease of
access, which is in turn influenced by road patterns and modes
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of transportation." The liveliness and occupancy of any
location (public space) are heavily reliant on how quickly it
can be reached from all sections of the city in the lowest
amount of time. As previously stated, this is directly related to
the layout and quality of primary and secondary roads, as well
as the availability of appropriate infrastructure—such as the
separation of pedestrian and vehicular movement, the
provision of green belts and shaded areas to protect and
encourage pedestrian movement, particularly in spaces near
public areas. Furthermore, designing an effective
transportation network that fully connects city neighborhoods
to public areas is critical to allowing individuals of all
socioeconomic backgrounds to reach the site with little time,
effort, and money. Furthermore, clear traffic signage, ample
parking spaces, and a variety of transportation alternatives
(both public and private) help to encourage repeat visits
throughout the day, week, and month.

Therefore, ease of access to public spaces and achieving the
highest possible levels of occupancy and vitality can be
realized through the development of a flexible road network
and a diversity of public and private transportation options, in
addition to the availability of parking spaces. As for public
spaces as points of attraction, they should offer a variety of
activities and events, maintain a high level of safety and
privacy, and provide a healthy environment that ensures the
well-being of their users.

When comparing the two riverbanks, it is clear that the
northern bank lacks many crucial aspects seen on the southern
bank, including access routes, activities and events, parking
areas, and spatial proximity. However, the northern bank's
sense of privacy and tranquility has appealed to many families.



As a result, it is critical to maintain diversity in the forms and
characteristics of public areas.

4. CONCLUSIONS

1. The overall Al of the riverside environment of 58.5%
may be increased to more than 60% by enhancing the
accessibility variables of the riverine sides.

2. The equitable spatial distribution of riverside public
spaces along the river, particularly within the study area, has
improved accessibility to the site.

3. The Hillah Corniche's proximity to the city center has
improved urban activity, resulting in more vibrancy and
occupancy of the space.

4. The lack of public transportation to the Hillah Corniche
has resulted in increased traffic congestion, lengthier travel
times, and limited access for some social groups.

5. The inefficiency of access roads has hampered smooth
traffic flow to the Hillah Corniche, limiting the ability to reach
the location swiftly.

6. Private car ownership has improved mobility and gives
users more flexibility in selecting appropriate times and routes
to attend the site.

7. Variety of activities inside and around the Corniche has
offered diverse options for visitors, establishing it as a major
attraction that meets varying needs.

8. Unorganized parking areas have disrupted accessibility,
reducing the desire to visit the site and increasing reliance on
public transport at the periphery.

9. Enhanced security and privacy on the northern bank of
the Hillah Corniche has encouraged visitation and increased
occupancy.

10. Single-lane streets adjacent to the Corniche have led to
significant traffic congestion during peak hours.

11. Lack of traffic signals on access roads to the site has
caused confusion and delays, negatively impacting travel time
to the Corniche.

5. RECOMMENDATIONS

1. Ensure that public areas are distributed evenly across the
city in relation to population densities to minimize clustering
or scattering, which limits access for diverse social groups.

2. Locate public spaces close or within residential areas to
make them more accessible by foot or with little use of
transportation, saving time, effort, and money.

3. Enhance and activate public transit systems to improve
access and alleviate traffic congestion caused by an
overreliance on private vehicles.

4. Create and enlarge roads going to public spaces, with at
least two lanes to improve traffic flow and access.

5. Increase the number of activities and events available in
public spaces to provide people with more options, hence
encouraging longer and more frequent visits.

6. Create short and direct paths to public locations to
increase accessibility and save travel time.

7. Provide appropriate and well-organized parking spots
near public spaces to prevent haphazard roadside parking and
guarantee smooth traffic flow.

8. Maintain a high level of safety and privacy in public areas
that are consistent with local cultural values and traditions, in
order to generate a sense of belonging and stimulate use—thus
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improving their vitality.
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