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Abstract: The public transportation system is critical in
meeting the demands of the rapidly growing population
and increased mobility. Thus, providing and improving
public services has become an urgent need in recent
years. This study aims to evaluate the level of Baghdad's
public transport system using a variety of criteria,
including public transport availability, and comfort level.
Service level is a method used to develop transport
infrastructure labels based on a specific analysis. The
importance of evaluating road operational performance
services to improve bus service delivery is based on the
concept of service level. The relatively high performance
of bus service delivery can affect the level of satisfaction
of its users. The availability of public transportation is
analyzed in terms of frequency, service coverage, and
hours. This study assesses the level of service for five
specific major bus routes in Baghdad (4, 12, 45, 61, and
113). Survey processes were used to collect data. The
results indicate that all lines according to service hours
were at the level of service "E". While the service
frequency is within the service levels "A", "B", and "C", and
transit-auto travel time is within the service levels Class
"B", and "C". This study contributes to being a useful guide
for developing a comprehensive plan for the level of
service and improving the quality of bus service.

Keywords: Baghdad City; Level of service; Public
transport; Quality of bus service

1. Introduction

Due to urbanization's ongoing nature, both the
economy and the population have grown rapidly
in recent years. While this is happening, the need

Revised 25/04/2024

Accepted 26/04/2024

for regular commutes is growing [1]. The rapid
development is mostly attributable to rising
living standards, which in turn has increased the
volume of traffic on the roads [2]. Due to the
enormous volume of vehicles moving through
urban and suburban areas, congestion is expected
to worsen as metropolitan populations continue
to soar [3-5]. When traveling from one location
to another, individuals in developing countries
rely heavily on their automobiles [6-8].
Consequently, the planning of a substantial
transit system and the optimization of bus
schedules are essential to reduce the use of
automobiles [9-11]. Also, in recent years, there
has been a rise in the number of complaints
lodged by passengers and users of bus services;
which include tardiness, improper conduct by
drivers, and inadequate service coverage [1] On
the other side, passengers desire an increase in
the number of service frequencies to reduce the
amount of waiting time [12]. The level of service
should be evaluated by operators because should
also be implemented by operators because it
serves as a standard measurement to establish
what constitutes an acceptable level of service for
each attribute [13]. Some researchers have
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criticized certain transport policies on a local
scale for not addressing the current issues faced
by bus operators. They have identified the
insufficient implementation of public transport
connections between interstate and local bus
services as a problem [14]. This point was
brought up by several different researchers.
Government and authorities need to better
coordinate bus services, fix the way bus services
are organized, upgrade terminal facilities [15,
16], and set clear standards for the quality of bus
service [14]. In addition, evaluations of bus
services need to take into account logistical
concerns, as well as riders' and drivers'
perspectives and needs [17]. Every day,
passengers and users in this country have to deal
with issues including insufficient service hours, a
narrow service area, and a high volume of people
using public transportation during peak times of
the week, especially in urban areas [18]. If the
service provided lives up to the minimally
acceptable standard, then the consumer will have
a positive impression [19, 20]. It has been also
justified that overall satisfaction and behavioral
intentions are important factors in the analyses of
the level of service of bus services on qualitative
aspects [21]. Comfort, connivance, safety, and
security are the attributes that have a great
influence on passenger satisfaction [22-24].
Quantitative measurement such as hours of
service, service frequency, passenger load
factors, and on-time performance should be
measured as they are important variables to
evaluate the performance of bus services [25].
The efficiency of bus service is measured based
on delay and number of stops. To increase the
speed of the bus, specific bus stops should be
defined. Scheduling is important to ensure that
buses operate according to the demand during
off-peak periods and use minimum resources
[26].
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2. Aim of the Study

This study aims to analyze the level of service of
the public transportation system in Baghdad city
from different points of view, including
availability and comfort for users. This paper is
complementary to previous studies of analyzing
the public transport network with different
analysis criteria, and the continuous development
of the network.

To achieve this goal, public transportation
accessibility was first assessed in terms of
frequency of operation, operating hours, and
service coverage. The comfort and convenience
are evaluated as the second aspect. Overall
automobile congestion levels, commitment to
advancement, and travel time between transit
vehicles are taken into consideration. Transit-
auto travel time refers to the difference between
door-to-door travel times for automobiles and
transit. This time includes walking, waiting, and
transferring between modes. The majority of
these evaluations were carried out by the
protocols established in Report 165 of the Transit
Cooperative Research Program (TCRP), the
primary goal of this study was the analysis and
evaluation of given by public transportation in
terms of Service Hours and service frequency.

3. Study Area

Baghdad City is the capital of Irag. According to
the UTM (Universal Transverse Mercator)
geographic coordinate system, is located inside
the (38N) zone with area (5065.163 sq. km)
accounting for 1.04 percent of Irag's total area
[27]. With 9 million residents in 2018, Baghdad
is the most populous [28]. Although there have
been numerous suggestions to upgrade the city's
infrastructure over the past 30 vyears, no
substantial transportation-related developments
have been implemented [29]. Since then, this has
become a big issue on the city's busiest
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thoroughfares [30,31], notably those leading
toward the downtown area. Therefore, it has been
becoming more urgent that the city's traffic and
transportation difficulties should be resolved.
Therefore, our research has produced a method
to fix Baghdad's transportation issues.

4. Performance of the Public

Transportation System

Public transit networks are now essential to urban
mobility plans for a variety of reasons, including
the proliferation of cities and the increasing
number of car owners. Bus systems are the
backbone of the public transportation network.
Successful urban bus transit systems will
increase the demand for public transportation,
and enhance city life by reducing the number of
people who drive alone. Many urban dwellers
attribute traffic jams and pollution, to the
frequency with which people utilize their
personal cars to get to town [32]. On public
transportation networks, it is possible to
accommodate high levels of demand for time-
and distance-based travel. To some extent,
modern societies could benefit from an improved
standard of living thanks to lower overall costs,
which could be made possible by better
transportation infrastructure [33, 34].

The success of a bus system usually depends on
how well it serves the public and how efficiently
it operates [35]. The ease with which people can
navigate the bus system is what is meant by the
phrase "accessibility”. The proximity of bus
stations to potential riders is important because
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most riders will choose the nearest stop. As the
number of bus stations increases, users will have
to walk less to reach them, making the system
more convenient. The efficiency of a bus system
has traditionally been measured by the number of
stops it makes in a given amount of time [36].

Since the vast majority of riders would rather
take the speedier transit, the bus system is more
used. Accessibility and efficacy, however, are
mutually exclusive goals. To make the bus
system more user-friendly, more stops need to be
introduced, which will increase travel time but
slow down vehicle speeds. To strike a balance
between passengers' needs for ease of access and
the needs of the bus company's bottom line, it
may be required to expand transportation [37-
38]. This will maintain a wide pool of potential
bus riders while improving the system's
efficiency.

5. Data Collection Methodology

Many factors must be taken into account to
develop an appropriate study approach to the
subject [39]. These include:

1. The first of these factors is the availability
of equipment to collect data, including
time, people, and equipment for data
collection, and analysis.

2. The size and routing of the bus network.

3. Accuracy, completeness, and details of the
currently available data. Fig.1 shows the
data-collection strategy for this
investigation.
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Figure 1. Methodology of Data Collection Process

6. Public Transport Modes in Baghdad City

Baghdad City sits on the banks of the Tigris
River and serves as the country's commercial and
economic hub. In 1870, when the first population
count was taken, there were estimated to be
66,000 males living in Baghdad and the
surrounding areas. The land area of Baghdad is
about 734 square kilometers. From a low of 2.04
million in 1970, Baghdad's population climbed
steadily to 3.189 million by 1977, 3.841 million
by 1987, and 5.423 million by 1997. Baghdad
City's roads and intersections have grown rapidly
since the late '70s.

In the central business district and urban regions,
main roads account for 23.2% and 25.6% of the
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entire network, respectively. Public
transportation in Baghdad is managed by the
General Company for Passenger Transport
(GCPT). It's part of the Ministry of Transport and
Communications' State Organization for Road
Transport. It is the primary government agency
in charge of transportation in Baghdad [40].

A total of four public benefits were made
available by the Committee. Passenger
transportation between Baghdad and other major
centers in Iragi provinces, as well as high-speed
buses for private routes and restricted stopover
services, are all part of these offerings. About 120
bus routes have been operated in Baghdad. With
a total passenger capacity of between 44 and 50,
GCPT operates 178 large buses going to and
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from Baghdad and 25 large buses going within
Amanat Baghdad [41]. Bab Al-Moadam, AL-
Maidan Square, Al-Askary, Al-Tahrir Square,
and Al-Nasr Square are only a few of the central
business district (CBD) stops served by GCPT.
These locations are commonly referred to as
"major bus terminals." Buses also stop at
secondary locations including Quraish Square,
Baghdad Aljadida, Al-Bayia, and Al-Dora.
Taking money from travelers, checking 1Ds, and
sizing up the load. Thus, the bus will move even
more slowly and experience more delays. From
what was found in the field, certain bus lines do
not have enough buses to accommodate the
predicted number of passengers, while other lines
have more buses than necessary.

7. Public

Baghdad
According to Al-Maaini [38], Baghdad City has
five kinds of public transportation. These
include:

Transportation  Options in

e General Company of
Transportation (GCPT).

Passengers

e General Company of Administrating Private
Transportation (GCAPT).

e Baghdad Company of
Transportation (BCPT).

Passenger

¢ Railway Transportation.

e Service to waterways: Due to BCPT's smaller
fleet size compared to GCPT and GCAPT,
only GCPT and GCAPT will be covered in
detail in the following sections. Additionally.
Fig. 2 below shows Baghdad's planned public
transportation network.

Legend

Metro path

Monorail poth —
Public Buses

Main statons 8 hubs @

Car Parking

Figure 2. The planned public transportation network in Baghdad.
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According to Amanat Baghdad information,
Table 1 shows the five different bus routes, and
Table 2 indicates the periods for each. This table
shows the total number of passengers carried by
these lines monthly. The information in this table
can be used to calculate the number of passengers
transported by each of the 19 lines during a
particular month and shows that there are lines
that carry much more passengers than the other
lines listed here. The general condition of these
bus lines is shown in Fig. 3.

Figure 3. Public Bus Routes in Baghdad City

Table 2. The time spans, the line lengths, and the total
number of people transported on each of the bus routes

Table 1. The characteristics of the route

Line Origin Destination every month (source: Amanat Baghdad)
4 Bab Al-Moadam Al-Nasr square Length P_e”Od The
o _ (km) (minutes)  Number of
12 Bab Al-Moadam Baghdad University Line Passengers
13 Al-Nasr square Al-Bayia go back go back Carried
20 Bab Al-Moadam  Aljihad Neighborhood per Month
23 Bab Al-Moadam Al-Laka Square 4 4.9 49 376 370 12.0
31 Bab Al-Moadam almusfaa aldawra 12 142 127 757 724 2.4
13 156 164 655 679 3.6
32  Bab Al-Moadam Sanaa Square
20 199 209 785 822 15
33 Al-Nasr square Al-Zaafaranya 23 99 110 528 595 29
41 Baghdad aljadlda Al Rustumiya 31 18.9 19.6 709 706 7.4
45  Bab Al-Moadam Al-Bayia 32 121 87 514 443 7.2
46 Al-Nasr square Aldakhal 33 134 137 722 737 6.6
61  Bab Al-Moadam Al-Amriya 41 7.0 73 384 387 4.6
62  Al-Nasr square Al Adamiyah 45 131 140 66.0 63.0 10.7
63 Bab Al-Moadam Alhi Bazaar 46 9.4 96 556 558 5.3
68  Baghdad aljadida Al-Obaidi 61 145 155 633 681 9.5
79  Bab Al-Moadam Baghdad aljadida 62 76 79 532 538 55
. 63 8.1 9.2 524 56.2 7.7
90 Sanea' square Al-Bayia
68 102 9.7 53.0 536 5.8
108 Bab Al- Moadam Al Casra . 79 158 142 726 746 41
113  Bab Al-Moadam  Al-Nessor Intersection 90 11.0 110 457 458 73
108 103 104 585 625 15
113 8.1 88 432 459 10.2
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8. Evaluation of the Efficiency of Urban
Public Transport in Baghdad

As previously indicated, numerous factors
including the availability of transportation,
comfort, and well-being, was used to evaluate the
quality of the public transportation service in the
city of Baghdad. To do this, the issue of transit
accessibility was initially researched in terms of
service hours, frequency of operation, and
service coverage. Second, the public
transportation system in Baghdad was examined
concerning its comfort and convenience. Due to
this, factors such as general vehicle congestion,
dedication to development, and journey times
between transit vehicles were taken into account.
The methods outlined in the 165th report of the
Transit Collaborative Research Programme
(TCRP, 2013) were used to carry out the majority
of these investigations [42].

8.1. Assessment of Transit

Baghdad

When assessing the Baghdad transport system,
operating hours, and service covering for the
entire city were taken into account. To achieve
this, the service level of service periods was first
established for all lines per the process outlined
in TCRP Report 165 according to Table 3. The
last run's departure time was removed from the
first run's departure time, and one hour was added
to this subtraction to determine the hours of
service. The last hour that service is rendered is
made up of this extra hour. When service was not
offered continuously throughout the day, the
amount of time for each period of the day when
service was offered was computed, and the sum
was then used to assess the level of service [43].
With regards to the outcomes of this analysis,
they are shown in Table 4. All lines provide Class
"E" hours of service.

Availability in
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Table 3. Fixed-Route Hours of Service LOS

LOS  Service Comments
Hours

A 19-24 Night service provided

B 17-18 Late evening service provided

C 14-16  Early evening service provided

D 12-13 daytime service provided

E 4-11 Only peak hours service or
limited mid-day service

F 0-3 Very limited or no service

Second, service frequency attributes were

supposed to decide how frequently each route ran
each day. For a full day, the service frequency for
all routes leaving from Baghdad was recorded for
this study. Bus schedules at bus terminals were
used to determine the frequency count as well.
First, a schedule for each route for an entire day
was obtained as part of the operation to gather the
essential data. Second, the time between each
route's departures was measured. The average
departure time between each route was then
calculated. Last but not least, the average
departure times for each route would be used to
classify the level of services. The study's average
departure time mirrored the frequency of
services. Table 5 illustrates how the level of
service frequencies would be categorized
depending on the average departure interval. For
the duration of a single full day, Table 6
summarizes the outcomes of this analysis as well
shows that Lines No. 45, 61, and 113 offers LOS
"B™ in comparison to Line No. 4 offers LOS "A"
for service frequency. Line No. 12 on the other
hand, has a "C" for its LOS service frequency.
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Table 4. Fixed-Route Hours of Service LOS of
5 bus lines in Baghdad

Line Hours of LOS in Terms of
Service of Line Hours of Service
4 10 E
12 10 E
45 10 E
61 10 E
113 10 E

Table 5. Fixed-Route Service Frequency LOS

LOS  Average Comments
Headway
A <10 Passengers do not need to
schedule
B 10-14 frequent service, passenger
consult schedule
C 15-20 Maximum desirable time
to wait if bus/train missed
D 21-30 service unattractive to
choose riders

E 31-60 service available during the
hour

F > 60 service unattractive to all
riders

Table 6. Fixed-Route Service Frequency LOS of 5 bus
lines in Baghdad

Line Average LOS in Terms of
Headway of Line Average
(minutes) Headway
4 5 A
12 15 C
45 13 B
61 13 B
113 14 B

8.2. Evaluation of the Level of Convenience
and Ease of Use in Baghdad

One of the most important criteria to select transit
as a frequent mode for road user is the trip
distance and its differences from the distance of
car trips. For this, transit-auto journey time door-
to-door difference between trip times by car and
by transit, including walking, waiting, and
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transfer times (if applicable) are measured.
Transit-auto journey time can be assessed during
peak hours and off-peak hours, just like many
other service metrics. The LOS thresholds for
transit-auto journey time are shown in Table 7.

Table 7. Fixed-Route Transit-Auto Travel Time LOS

LOS Travel Time Comments
Difference
(min)
A <0 Faster by transit than by
automobile
B 1-15 About as fast by transit as by
automobile
C 16 - 30 Tolerable for choice riders
D 31-45 Round-trip at least an hour
longer by transit
E 46 - 60 Tedious for all riders; may be
best possible in small cities
F > 60 Unacceptable to most riders

Table 8 illustrates the constrained range of
transit-auto journey time level of service that was
experienced on lines. Regarding transit-auto
journey time, the majority of lines offer LOS
"D", while for Lines No. 4, 113 is "C".

Table 8. Fixed-Route Transit-Auto Travel Time LOS of 5
bus lines in Baghdad

Line Time LOS in Terms of

Difference Transit-Auto

(min) Travel Time
4 21.9 C
12 38.0 D
45 30.7 D
61 30.8 D
113 22.9 C

9. Conclusions

The purpose of this study is to evaluate
Baghdad's public transportation system. So, the
accessibility of public transportation was
examined in terms of service frequency, service
hours, and service coverage. Different levels of
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service were attained for each line of public
transportation. The information offered by these
service levels could be used to increase the
effectiveness of the public transportation system.
Traveling in Baghdad by public transit can take
two to three times longer than traveling by car,
despite adequate service coverage offered by
many bus routes.

According to the findings, all lines were at
service level “E" during all service hours. Service
levels "A", "B", and "C" are within service
frequency. Service levels "D” and "C" are within
transit-auto travel time. This study makes it
easier to create a thorough service level plan by
serving as a valuable manual. Increasing the
frequency of public transportation and making it
more comfortable for passengers will encourage
drivers to switch to public transportation instead
of their cars. To achieve this, it is necessary to
start by shortening the lengths of the lines. In
addition, the city's transportation lines must run
continuously throughout the day in uncrowded
lanes. To increase the attractiveness of public
transportation, coordination of routes between
different bus lines must be provided.
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