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1. Introduction 

Cities around the world, especially after the 
increasing number of densities, seek to provide an 
integrated transportation system that provides its 
services to the city at an affordable cost and with 

high efficiency, as it is expected that this increase 
in land use densities and mix, which we call 
“urban densification,” will lead to the protection 
of natural resources, Such as agricultural land and 
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A B S T R A C T 
 

The research deals with one of the strategies related to transport planning in high-
density cities through urban densification, where the concept of transit-oriented 
development is one of the most recent strategies for sustainable development. In its 
theoretical framework, the research dealt with the concept of transportation, the 
concept of urban densification, the relationship of transport with urban densification, 
the impact of transportation on urban land uses and the complementary relationship 
between them, and a set of common indicators between them was reached, which were 
represented by (density, diversity, ease of access, mix of land uses, the design ). These 
main indicators also include several other sub-indicators, as they can provide an 
appropriate basis for knowing the possibility of a shift towards sustainable transport. 
As for the practical aspect, it was represented by conducting field surveys for the study 
area (the city of Nasiriyah) in order to identify its planning characteristics, and after 
that the indicators that were deduced from the theoretical framework were applied to 
them. The research found that there is a great approach in three indicators, which were 
represented by (ease of access and diversity), as it achieved proportions appropriate to 
the required rate in the specifications of development directed to transit, while the 
density index and the mix of land uses index were partially achieved as it approached 
the minimum limits of the specified rates. Thus, it can be concluded that the high 
density, the method of distributing the uses of the land and the intensification of the 
area has imposed a great impact on the indicators, as this was reflected by encouraging 
a mixture of land uses in the region and thus proximity to activities and services, 
providing high accessibility, and creating diversity and vitality in the region. 
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clean air, and supporting better use of social 
services. However, it has also been noted that 
without consistent urban transport policies, costs 
associated with densification (e.g. congestion and 
pollution) may prevail rather than benefits. 

In order to be able to understand and deal with 
this complexity in an effective manner, it is 
argued that transportation and land use planning 
must be done in an integrated manner. This 
research will reveal how transportation and land 
use planning in the city of Nasiriyah deals with 
the challenge of urban densification . 

2. Materials and Methods 

The research will follow a mixed methodology, 

combining quantitative and qualitative methods. 

This design aims to provide a comprehensive 

understanding of the role of high density in 

improving the effectiveness of transit-oriented 

transport (TOD) systems. This methodology will 

help explore the complex relationships between 

density and transport, and provide reliable data 

to support the findings. 

Century, we need to make it efficient, reducing 
energy requirements, making it sustainable by 
integrating technology and intelligence into the 
physical transportation infrastructure [1]. 

3. The concept of urban densification 

The term density often has a negative connotation 
and is associated with a feeling of suffocation, 
tightness and crowded places, but now in 
sustainable densification we reveal interesting 
positive aspects [2]. The inevitability of 
sustainable densification leads us to urban 
densification, which supports economic vitality 
and gives diverse options for land use, through 
which air quality can be improved and gives the 
possibility of supporting public transportation. It 
is densification that does not lead to suffocation 
or the elimination of public spaces in the city, but 
rather depends on using the urban environment 
in a thoughtful way. And sound [3]. 

4. Sustainable transport and urban 

densification 

The relationships between urban density and 

mobility are subject to much debate and are more 
complex than they may initially appear. 
Transportation and land use influence each other 
directly internally, but they are also affected by 
external factors such as individual attitudes and 
socio-economic and demographic variables [4]. 

4.1. Ease of access 

Transportation options available with land 
distribution create accessibility, defined as ease of 
access to desired activities from other locations. 
Changes in land use are affected by accessibility 
(a more accessible location will be more 
advantageous for development), along with other 
factors such as the quality of the local 
environment, available land, and land use 
planning policy , Densification around existing 
public transportation networks is enhanced 
because this leads to changing activity patterns 
and shifting modes of transportation [5]. 

Services are mostly concentrated in urban 
centres, near important public transport points 
[6]. To improve the standard of living and 
accessibility, inner city growth should be located 
near public transport stations, There are also 
interventions that deal with transportation 
planning and densification in an integrated 
manner. Therefore, “a great commitment to 
several principles can be found that allow the 
integration of transport and land uses” [7]. 

4.2. Multiple transportation options 

Dense and more mixed land use will lead to more 
activities in the same space, thus intensifying the 
use of the urban area. This also means that the 
transport network will be used more intensively, 
and over short distances in particular. To support 
densification, the available transportation options 
must be of high capacity [8]. Densification works 
to increase the share of sustainable modes of 
transportation (public transportation, cycling, 
walking), as land use intensification helps to 
increase sustainable modes of transportation 
through integrated planning for accessibility  [9]. 

5. Transit-oriented development (TOD) 

Transit-oriented development (TOD) is a type of 
urban development that increases residential, 
commercial, and recreational space within 
walking distance of public transportation , It 
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promotes a symbiotic relationship between dense 
and compact urban form and the use of public 
transport, by doing so TOD aims to increase 
public transport traffic by reducing the use of 
private cars and promoting sustainable urban 
growth [10] 

Many of the new towns created after World War II 
in Japan, Sweden, and France have many of the 
characteristics of TOD communities. In the United 
States, a half-mile radius has become the de facto 
standard for rail transit catchment areas for 
TODs. Half a mile (800 metres) corresponds to the 
distance a person can walk in 10 minutes at a 
speed of 3 mph (4.8 km/h) and is a common 
estimate of the distance people walk to get to a 
railway station. The half-mile area is just over 500 
acres (2.0 km2) in size  [11]. It contains specific 
features designed to encourage the use of public 
transit and differentiate the development from 
urban sprawl. Some examples of these features 
include a mixed-use development that will use 
transit at all times of the day, and excellent 
pedestrian amenities such as high-quality 
pedestrian crossings, narrow streets, and a strip 
of buildings as you become further away from a 
public transit node  [12].  

Another major advantage of transit-oriented 
development that distinguishes it from “direct 
transit-oriented development” is the reduction in 
personal parking. Opponents of compact or 
transit-oriented development typically argue that 
people around the world prefer to live at low 
densities, and that any policies that encourage 
compact development will lead to significantly 
reduced utility and therefore significant social 
welfare costs [13]. 

5.1 Principles of Transport Oriented 
Development (TOD) 

One of the most innovative densification 
experiments is the American TOD experiment, the 
practice of densification in the areas of existing 
stations and project stations. Transit-oriented 
development (TOD) is defined as a medium-high-
density settlement located within a pedestrian 
radius of a station or station for rapid public 
transit, and which is designed to facilitate and 
facilitate its use  [14]. 

The scenario aimed at by TOD projects, based on 
the creation of sustainable walkable communities, 

which allow residents to have housing and 
transportation options and to live in an 
economically affordable way, in a pleasant 
environment - with playgrounds for children and 
specially designed for the elderly, has a positive 
impact in the social sphere. By maximizing the use 
of space in areas surrounding public 
transportation stations or stops, transit-oriented 
development practices follow smart growth 
principles to achieve the following environmental, 
economic, and social goals  [15]: 

 Reducing greenhouse gas emissions by 
increasing the use of rapid public transportation. 

 Improving air quality by providing more 
transportation alternatives. 

 Reducing energy consumption through 
efficient use of space and connections. 

 Maximizing the use of transportation 
infrastructure; Reducing the amount of travel on 
the entire transportation network. 

 Reducing traffic congestion, accidents, 
casualties and related costs. 

 Recovering unused spaces. 

 Increase the choice of mobility through 
the availability of more opportunities. 

 Increase the choice of home, work, and 
services within the current city. 

 Improving the balance between 
residential function and economic activities. 

 Achieving the health benefits of spaces 
that can be reached on foot. 

 Use TOD as a catalyst for economic 
development. 

“Smart growth” policies deployed in the 1990s 
represent a system of rules designed to limit 
suburban sprawl and govern growth. These urban 
policies had among the greatest advantages of 
encouraging people to live closely together, 
within walking distance of shops and offices. The 
stated purpose of these policies was not only to 
reduce car use, but also to create neighborhoods 
rich in interesting “urban landscapes” and, above 
all, to congregate residents in high-density areas 
to preserve large areas of open space  [16]. In the 
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background lies the difficulty of building 
infrastructures, especially if by mass transit, by 
public administrations – which are increasingly 
difficult to plan and implement on their own. It is 
the possibility that these areas can begin effective 
operations to use the increased value of the areas 
to build, complete or improve the infrastructure 
itself  [17]. 

5.2 Transit-oriented development goals (TOD). 

Transit-oriented development consists of a 
number of goals as follows  [18]: 

• Promote the design and construction of 
attractive pedestrian-oriented streets, as well as 
public spaces complementary to mass transit. 

• Promoting the type of building that 
focuses on the pedestrian characteristics and 
nature of the neighborhoods and areas served by 
public transportation. 

• To promote rapid mass transit as a focal 
point for areas connected to the rest of the city. 

• Increase mobility by improving access to 
public transportation services. 

• Designing compact, high-density spaces 
integrated into rapid transit where people can 
live, shop, and use services. 

• Achieving safe traffic, such as balancing 
the needs of pedestrians, cyclists, and cars. 

• Promote a building type that includes a 
wide range of functions that complement public 
transportation, in a space system that increases 
the opportunities and quality of neighborhoods. 

5.3 The seven main factors of transit-oriented 
development 

The application of a transit-oriented development 
strategy depends on a set of factors that must be 
present in the city and that must be taken into 
account when planning the city. These factors are 
as follows [19]:- 

• Transit should be at the heart of 
development, whether it is heavy rail, light rail or 
bus. This should be provided by high-quality, 
high-frequency services, making public transport 
a viable and desirable alternative to the use of 
private cars. 

• Developments need a high density of 
residential and commercial properties in order to 
provide a critical mass for transit use. Density is 
also essential to ensure that residents can walk or 
bike to the nearest station or public transit stop. 
In the United States, commuters typically walk 
twice as far to reach railway stations as they do to 
bus stops, about a half-mile and a quarter-mile 
respectively. 

• TOD neighborhoods should support 
walking and cycling as first options for accessing 
public transportation and other services. This 
encourages healthy lifestyles and posture choices 
that have lower environmental impacts. 

• Driving and ownership of private vehicles 
should be discouraged. Alternatives, such as car 
clubs, can be included. This can increase the 
benefits of TOD and support walking and cycling. 

• Services should be integrated into the 
development, such as shops, healthcare and 
schools, to encourage more local trips. 

• The use of brownfield sites (generally 
recognized as previously developed land) for TOD 
programs should be the sites of first choice  [20]. 

5.4 The role of density in applying the idea of 
TOD 

Density is one of the fundamental principles of 
successful TOD schemes. There are no commonly 
accepted density thresholds for TODs but current 
good practice provides a useful guide, for example  
[21]: 

• The minimum density proposed for bus 
service is 25 dwellings per hectare, and for tram 
service it is 60 dwellings per hectare. 

• The average density in London is 42 
dwellings per hectare9, while the high density of 
apartments in Kensington is 80-120 dwellings per 
hectare. 

• The average density in Freiburg, Germany, 
is between 90-100 dwellings per hectare and is 
well served by trams. 

• The average housing density in Stockholm 
is 145 housing units per hectare, and it is well 
served by trams, buses and ferries. 

These places provide an indication of the density 
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levels that can support high-frequency public 
transportation infrastructure and show the level 
of density achieved by some neighborhoods , 
However, sparsely populated areas still support 
public transport services, such as services to cities 
and rural areas, and these services provide vital 
links to communities [22]. 

5.5 Key indicators of transit-oriented 
development 

5.5.1  Scope of influence 

An area in the immediate vicinity of a transit 
station, i.e. within walking distance, and having a 
compact, high-density development with mixed 
land use to support all basic needs of residents is 
called the influence zone of a transit 
station/corridor. [23] 

The area of influence is created either at transit 
stations or along transit corridors. It reaches a 
radius of approximately 500-800 meters from the 
transit station. When the distance between transit 
stations is less than 1 km and there is an overlap 
in the influence area, it can be defined as a specific 
area (about 500 meters) on both sides of the 
transit corridor within a 10-12 minute walk. 

The area of influence, where the TOD is planned 
to be implemented, must be determined by the 
master plan and local area plans before 
implementation. If the TOD is anyway 
implemented in a phased manner, the area of 
influence can also be notified of the TOD in 
phases. The principles for determining the area of 
influence must be clearly defined so that there is 
no speculation or confusion regarding the area of 
influence  [24]. 

5.5.2  High-density inclusion index 

TOD promotes densification in the impact zone by 
providing a higher floor area ratio (FAR)/floor 
space index (FSI) and higher population and job 
density compared to the surrounding area and 
outside the impact zones. To ensure sustainable 
development, the minimum FAR should be 300-
500%, and can be higher, depending on the size of 
the city. This will promote a higher concentration 
of people within walking distance of the transit 
station, thus increasing public transportation 
ridership and leading to increased fare revenue, 
and reduced congestion  [25]. 

It is not necessary to maintain consistency of 
density and FAR standards for impact areas 
across the city. It can vary depending on available 
infrastructure, land use division, transportation 
capacity etc  [26]. 

Cities must follow green building standards, adopt 
renewable energy sources such as solar energy 
and waste for energy options, adopt rainwater 
harvesting and groundwater recharge techniques, 
which encourages water conservation, use of 
clean energy and promote sustainable waste 
management in order to make them self-
sufficient. Through the efficient use of resources 
and infrastructure [27]. 

5.5.3  Land multiple use index 

Mixed use of land for 
development/redevelopment in the TOD area 
should be encouraged or worked on as it will 
reduce the need for travel by providing most of 
the activities such as shopping, entertainment and 
public amenities such as schools, parks, 
playgrounds, hospitals etc. within walking 
distance of the residents. It will also improve 
accessibility to transportation facilities and at the 
same time the link assets and destinations, i.e. 
residences with workplaces or activity nodes. 
This will ensure better utilization of the transport 
fleet by distributing loads in both directions, 
rather than creating one-way peak hour flows  
[28]. 

A mix of land uses helps optimize physical 
infrastructure and resources, as all components 
such as roads, parking, water, sewerage, etc., 
remain functional at all times of the day  [29]. 

The benefits of TOD cannot be achieved with the 
type of developments that encourage the use of 
personal vehicles. It is therefore necessary to 
restrict developments such as low density 
housing, low rise development, warehouses, 
petrol pumps/CNG stations, cremation ground, 
rooftop/multi-level stands etc. in the impact area. 

A mix of uses within TOD can be achieved either 
by horizontal mixing, i.e. separate activities in 
plots of land/buildings, or vertical mixing, i.e. 
merging different activities within the same 
building  [30]. 

5.5.4  Multimodal transport index 
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The area of influence must have a high-quality 
integrated multimodal transportation system for 
optimal use of facilities by residents/users. The 
system should have seamless physical 
connectivity, information integration, and price 
integration across modes so that first- and last-
mile connectivity does not become a bottleneck in 
the use of public transportation systems by 
citizens  [31]. 

The public transportation system, including its 
stations, must be designed to provide high-quality 
services that ensure user satisfaction in terms of 
safety and comfort. Citizens should have 
unhindered access to all amenities required in the 
transit system as well as around transit centers 
[32]. 

The hierarchy of facilities in the transportation 
system should give priority to pedestrians, 
followed by bicycles, delivery facilities, and 
parking. 

Public transportation stations should have ample 
bicycle parking spaces with room for future 
expansion if necessary, To support TOD, parking 
can be provided, if necessary.  

Facilities, with appropriate pricing that prevents 
the use of private vehicles, can be planned 
primarily at terminal stations and can fall 
differently according to intermediate contract 
requirements. On-street parking in the impact 
zone should be prohibited and, if necessary, 
priced higher than off-street parking  [33]. 

5.5.5  Pedestrian road percentage index 

Streets should be designed for users of all age 
groups and for all types of travelers, including 
pedestrians, cyclists, motorists, and transit riders. 
It should be safe and accessible to everyone  [34]. 

The impact area should develop in smaller blocks 
with a finer street network with pedestrians and 
cyclists. This will create a network of small, 
traversable blocks that contain sidewalks and 
facilities such as lighting, information signs, etc., 
and ensure pedestrian and cyclist access to public 
transportation stations  [35]. 

Continuous, unobstructed pedestrian walkways of 
appropriate width must be provided on both 
sides of the streets. To protect pedestrian 
walkways from trespassing and parking, buffers, 
barriers, etc. can be provided  [36]. 

Table 1: Indicators for transit-oriented development (TOD) 

Main 
indicator 

Sub-indicator Measurement method Standard 

Density 
 

Population density Ratio of population/units to total 
area 

90-160 people per hectare 

Labor intensity Field study 10 jobs per hectare within activity 
concentration areas that include 1,000 
jobs or more 

Intensity of activities The number of working people 
divided by the area of the activity 
center 

300-370 

Diversity Diversity of land uses Entropy index The indicator value is from 0.5-1 and the 
ideal is close to 1 

Easy 
access 
 

Easy pedestrian 
access to the network 

GIS software (1000 m) for rapid public transport, trams 
and railways, and (500 m) for traditional 
public transport, buses. 

Close to alternative 
transportation 

GIS program distribution of public 
transport stations 

The distance between any two stations is 
200-600 meters. 

Access to various 
services 

GIS software The number of stations is 3 stations per 
kilometre 

the design Density of 
intersections 

The total length of roads divided by 
the total number of buildings built 
in the city 

90% of the number of dwellings within a 
radius of 400 meters from the service 
center as a minimum 

Supportive structure 
for sable paths 

Study of the availability of 
supporting infrastructure services 

Acceptance standard 5.14 
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6. The Case Study Area 

6.1  An overview of the study area (Nasiriyah 
city) 

The growth phase in the city of Nasiriyah began in 
1920-1930 AD. The streets in this phase were 
characterized by (the alley system), in a 
perpendicular manner, and followed a unified, 
harmonious system in terms of width and 
direction. They were characterized by high 
building density and coverage and their 
proportional relationship with roads and open 
spaces, which together created a sense of (visual 
density) and high cohesion between the 
components of the urban planning structure of 
the region. This phase was also characterized by 
the blending of land uses that would create a vital 
human environment that attracts people’s 
movement to the various activities present in the 
region. In the next stage between 1930-1950 AD, 
the city of Nasiriyah witnessed rapid growth, 
especially in the second half of the twentieth 
century, during which the city expanded south 
and north, crossing the Euphrates River as a 
determinant of expansion. As a result, many 
bridges were built that connected the two banks 
of the city on the Euphrates River  [37].  

6.2 Applying the indicators to the study area, 
Nasiriyah city 

6.2.1. Density index 

• Population density : 

The average total population density reached 272 
people/ha, which is higher than the standard of 
(90-160) people/ha by 61 people/ha. 

It is the number of units divided by the total 
residential neighborhood area, which includes 
public services, surrounding streets, and the 
connection to the residential neighborhood 

Total population density = 157355/(448+261.2) 

= 221. 

    •Intensity of activities 

In the study area, there is one type of activity and 
employment center, which is the secondary 
center of the city of Nasiriyah in the Baghdad 
Street area, where the area of the activity 
concentration area is 69 hectares, and the number 

of job opportunities reached 1,605 jobs. 
Therefore, the density of activity concentration 
reached 23 jobs/ha, which thus achieves the 
standard. . 

Employment can be calculated by identifying 
buildings with large commercial and industrial 
businesses, as well as institutions and offices that 
contain workers and jobs. Some studies have 
determined that the minimum threshold for the 
area that can be considered an area of 
concentration of employment and activities is that 
it must include at least 1,000 jobs and a density of 
10 jobs. By hectare. 

Activity intensity = 1605/69 = 23 

• Labor intensity 

The density in the secondary center of the study 
area was 170 people/ha, which did not meet the 
standard (300-370) people/ha. 

We conclude that the secondary center (Baghdad 
Street) needs to develop a high density of 
activities in order to accommodate a larger 
number of people in the area by 130 people/ha as 
a minimum to 200 people/ha as a maximum 
standard. 

6.2.2.  Diversity index 

This indicator refers to measuring the extent of 
diversity and frequency of uses in the study area, 
and it indicates a combination of activities within 
the urban fabric of the city, and it can be 
measured from the Shannon-Wiener index, as the 
value of the index is equal to 1, and the closer the 
ratio is to one indicates an increase in urban 
complexity. 

H= - ∑pi ln pi 

H= -∑( 0.10+0.06+0.01+0.02+0.56+0.007+0.07+0.008) 

H=0.9 

Pi = the proportion of species i in the sample 
consisting of a number of Pi=ni/N) 

High values of this index mean that dominance is 
not concentrated in a few, but is distributed 
among many species 

The value of the index was 0.9, which is close to 
the value of criterion 1, and from here we 
conclude that the study area has great urban 
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diversity, as there is a mixture of diverse and 
repetitive activities within the urban fabric. 

6.2.2.1 Mix of land uses 

A. Vertical mix of land uses: This indicator 
contains two types: 

• Percentage of the number of apartments 
for commercial use compared to the number of 
apartments for other uses: After conducting a 
field survey, it became clear that the number of 
commercial buildings is 31 and the number of 
apartments is 124 for an area of 9,300 square 
meters. Thus, it constitutes 20%, as it achieved a 

value of 0.54 according to the entropy index, and 
thus it is within the acceptable limits of the 
standard, as shown in Table (2) below. 

• The percentage that includes both 
commercial and residential use from the total 
area of commercial buildings: It was found that 
the number of vertical buildings that include 
residential and commercial use reached 13 
buildings with an area of 9312 m2, representing 
27% of the total area of vertical buildings, which 
amounted to an area of 24570 m2, achieving a 
value of 0.83 according to the entropy index. Thus 
It is within the acceptable limits of the standard. 

 

Table 2: Number of buildings and apartments for vertical use and their 
areas 

Usage Number of buildings Number of apartments Area m2 

commercial 31 124 9300 

residential 84 864 - - - 

mixed 13 52 3912 

the total 128 1040 311212 

 

These percentages are for vertical buildings 

consisting of 3 floors or more, as the percentage 

of vertical buildings is very small compared to 

horizontal building. 

B. The horizontal mix of land uses 

Through the field study, it was found that the 
value of the horizontal mix of land uses amounted 
to 0.45 as a general average. It is less than the 
standard of 0.5-1, as the index value for each 
neighborhood was calculated according to the 
number and area of each use per unit, and then 
the general average was found for the study area. 

We conclude from this that this value is less than 
the standard because residential use dominates 
the rest of the uses. Therefore, we need to 
increase commercial use to achieve the acceptable 
limits of the standard. 

 

6.2.2.2  Ease of access index 

According to the transportation system proposed 

in the basic plan for the city of Nasiriyah, 

consisting of buses and the tram system, it was 

considered an implementable proposal, and work 

will be done on the basis of implementing the 

TOD system. 

When applying the index of ease of access from 

the furthest building in the region to the public 

transport station, which is (1000 m) for rapid 

public transport, trams and railways, and (500 m) 

for traditional public transport buses, we note 

that the entire region is well served and the range 

of ease of access to public transport stations is 

(10- 12 minutes) on foot serves the farthest 

building in the area, as shown on the map(1) 

below. 

 



Hanoon, S. A. 
 Journal of Global Scientific Research in Architecture and Urbanism (ISSN: 2523-9376) 9 (10) 2024                                                             3660 

 

 

 

Map (1) Easy access to public transportation stations 

Source: Author , based on the GIS 10.3 program 

 

 Close to alternative transportation 

There are two types of transportation in Nasiriyah city: private transportation and the alternative type, 

which is public transportation. The proximity of this alternative (public transportation) is measured through 

the distribution of public transportation stations. There are 8 public transportation stations in the study area 

(main bus stations), where there is an overlap in 3 stations within a range of 600 m, in addition to tram 

stations, where the served area of them is 70% within an area of 600 m, meaning that 30% of the area is not 

served, as shown in Map (2) below. 
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Map (2) Easy access to alternative transportation stations 

Source: Author , based on the GIS 10.3 program 

 

 Ease of access to services index 

Through studying the activities and services available in the study area and for the purpose of studying the 

scale of access distances to sectoral services: Through a field survey of the study area, four areas were 

identified in which sectoral services are concentrated for daily shopping purposes according to the standard 

of 1600 meters from the sectoral service center, which can be traveled by bicycle. It was found that the 

number of unserved units is 125 out of 12,458 housing units, i.e. 1% of the unserved units, while the serviced 

residential units are 99%, which is close to the 100% standard, as shown in the map (3) below. 



Hanoon, S. A. 
 Journal of Global Scientific Research in Architecture and Urbanism (ISSN: 2523-9376) 9 (10) 2024                                                             3662 

 

 

Map (3) Ease of access to services 

Source: Author , based on the GIS 10.3 program 

6.2.3 Design index 

 Road density 
This indicator is considered very important in 
determining road densities in the city. The total 
length of roads is divided by the total number of 
buildings built in the city. The total length of roads 
in the study area reached 43,177.87 m. It was 
found that road density reached 3.4 m/building. It 
is less than the acceptance standard (5.14). 

 Percentage of pedestrian road 

It is determined by the population density of 
pedestrian roads. Upon field study, it was found 
that the study area does not have an area 
designated for pedestrians, as the streets in the 
area are mixed between cars and pedestrians, and 
this is contrary to the standard that requires the 
presence of pedestrian streets. 

7. Conclusion 

1. The density index was largely achieved 
through the total population density, which 
amounted to 221 people/ha, which is higher than 

the minimum limits of the standard. The density of 
activities reached 23 jobs/ha, which is higher than 
the minimum limits of the standard. Likewise, the 
labor density in the study area is less than the 
minimum standard, and hence the density index 
was partially achieved in the study area. 
2. The study area contains an acceptable mix 
of vertical land uses, as it achieved 0.54, which is a 
value close to the minimum standard. As for the 
mix of horizontal uses, it achieved a ratio of 0.45, 
which is less than the standard. Therefore, this 
indicator was partially achieved in the region. 
3. The diversity index was achieved to a large 
extent in the study area, reaching a value of 0.9, 
which is very close to the standard. Therefore, the 
diversity index in the study area was achieved to a 
large extent. 
4. The accessibility indicator was achieved 
significantly, as the service covers the entire study 
area by public transportation, as well as in terms 
of proximity to alternative transportation services, 
in addition to proximity to services, and thus 
meets the minimum limits of the standard. 
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5. As for the design index, the density of 
roads reached 3.4 buildings/ha, which is therefore 
less than the minimum acceptable standards. In 
addition to the special percentage of pedestrian 
roads, they are not available in the study area and 
thus do not meet the standard. Therefore, the 
design index is not achieved in the study area. 

8. Recommendations 

1. Increasing the number of activities in the 
secondary center to accommodate a larger 
number of workers within the limits of the 
standard. 

2. Providing a mix of horizontal land uses 
within the study area. 

3. Providing special pedestrian and cycling 
paths to create a diversity of transportation 
options. 

4. Providing and designing special areas for 
pedestrians and social interaction. 
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