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A B S T R A C T  
 

 

The continuous growth of the economy and population around the world has led to an increase in 

transportation demand. Consequently, the number of vehicles keeps increasing to satisfy the continued 

demand for transportation. Traffic congestion and delay, as a result, is becoming the norm in many big 
cities. The first step to alleviate the traffic congestion and delay is to gain a better understanding of the 

traffic operations at the city’s road network. This study tries to investigate and report about the traffic 

operations at urban roadways in Basra City, Southern of Iraq. With the focus of studying some of the 
main traffic parameters such as traffic flow, speed, travel time and delay at some selected sites with 

interrupted traffic flow within Basra City. Field traffic data from 30 roadways sites has been collected 

by using two techniques, camcorders and floating car technique. Data analysis showed that most of the 
selected sites are running under their capacity with an average speed close to the posted speed limit. 

However, the analysis of data also showed that for the majority of times on these selected sites long 

travel time and traffic delays were experienced, with an average delay of around 3.0 minutes for each 
1.0 km road length. This could be attributed to deficiencies in the operation of traffic signals at 

intersections, presence of illegal on-street curb parking (with double parking sometimes) and the absence 

of traffic enforcement controls (with associated penalties).  

doi: 10.5829/ije.2023.36.11b.11 

 
1. INTRODUCTION1 
 
With the rapid growth and development of the economy 

and population, transportation demand for both 

passenger and freight is also increasing. According to 

SLOCAT the global gross domestic product (GDP) grew 

by 27% between 2010 and 2019 whereas the global 

population increased 12% and the urban population grew 

by nearly 20% between 2010 and 2020. The continuous 

growing of populations and a denser concentration of 

people in urban areas around the world has led to increase 

the transportation demand which affects traffic flow 

conditions negatively in urban roads [1-3]. In addition, 

Lukina et al. [4] reported that the city center could create 

up to 40% of job opportunities which increases the 

transportation demand for accessing work and other 

attraction points in the city center. Consequently, the 

number of vehicles is increasing. The number of private 

sector vehicles in Iraq has increased nearly fivefolds 
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between 2010 and 2020. The number of vehicles for 

private sector only in Iraq has reached 7 million vehicles 

by the end of 2020 and continued increasingly. However, 

the corresponding road capacity has not been 

significantly improved. Lengths of paved highways grew 

only by 7% between 2015 and 2020 [6]. This situation 

may have exacerbated the situation with serious traffic 

congestion in some locations leading to higher delays and 

higher rate of traffic accidents. In 2020, the number of 

fatalities involving traffic accidents was 2016 accidents 

whereas the non-fatality traffic accidents were 6170 

accidents. Traffic congestion and unsafe driving behavior 

are the main motivations of the higher rate of traffic 

accidents [5-7]. Even though, a comprehensive solution 

of the traffic issues in Basra City’s urban roads might not 

be achieved. European Conference of Ministers of 

Transport [8] stated that “dynamic, affordable, livable 

and attractive urban regions will never be free of 

congestion”. However, a good understanding of traffic 
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operations at Basra urban roads might help to alleviate 

traffic congestion and delay and to enhance safety. The 

present study tries to investigate and report about the 

traffic operations at urban roadways in Basra City, 

Southern of Iraq (in Basra Governorate).  To inform 

Basra City’s traffic engineers, urban planners, and 

policymakers about the existing traffic issues.   

 
 
2. LITRETURE REVIEW    
 

Several previous studies have been found in the literature 

that deal with traffic performance of roads in urban areas. 

Liao et al. [9] stated that traffic congestion is commonly 

occurred in urban areas, especially during peak hours. 

They reported that analysis and estimation of traffic flow 

in urban areas is required to understand the causes of 

traffic congestion. Zang et al. [10] reported that for 

alleviating traffic congestion, scientific and quantitative 

evaluation of the traffic congestion should be carried out. 

Alkaissi and Hussain [11] estimated traffic volumes, 

vehicle compositions and travel time for some selected 

interrupted streets in Baghdad City to understand the 

causes of traffic congestion. Falih [12] studied the causes 

and remedies of traffic congestion in Samawa city. He 

reported that the illegal parking of vehicles, lack of 

vehicles parking, physical constraints of some roads and 

mismanagements of roads intersections are main reasons 

for traffic congestion. AlGhanim et al. [13] studied the 

traffic performance for some selected streets in Al-Najaf 

City. The researchers estimated traffic volume, travel 

time, average travel speeds and level of  service (LOS). 

Abbas et al. [14] studied the negative impact of freight 

transportation on Hilla City roads. The researchers 

proposed adding new roads to enhance the road network 

in the city. Hafram et al. [15] evaluating the traffic 

performance by using simulation model. The researchers 

used traffic volume, speed, road geometry and roadside 

parking as input data for modeling process. Yigitcanlar et 

al. [16] suggested adopting intelligent transport  systems 

(such as traffic control applications and big data 

analytics) and smart mobility services to optimize traffic 

conditions. Reddy and Srivastava [17] reported that 

traffic operations are considered as one of the important 

factors for dealing with and managing traffic congestion 

in urban areas. Alkaissi [18]reported that travel time and 

delay can be considered as one of the important factors 

that can be used in evaluating traffic performance in an 

urban road network. Ahmed et al. [19] reported that 

estimating travel time and average speed are  very 

important to enhance the efficiency and safety of roads. 

Garber and Hoel [20] reported that the travel time and 

delay data can be used to identify the traffic problem 

locations. Skovajsa et al. [21] stated that traffic delay is 

one of the principal factors that can be used to evaluate 

the quality of traffic management. Noor et al. [22] studied 

the traffic congestion in urban areas by measuring traffic 

volume and speed. Abed et al. [23] studied the effects of 

traffic operations (such as traffic volume, traffic speed 

and traffic composition) and characteristics of roads 

geometry on noise pollution. It can be concluded from 

the abovementioned studies that the most important 

factors of traffic operations that affect traffic 

performance are traffic flow, average speed, average 

travel time and delay which will be taken into 

consideration into the present study. 

Rashid [24] studied the causes of traffic congestion 

in Basra. He found that the growing population and 

number of vehicles in Basra are the most significant 

factors for the traffic congestion. He reported that the 

number of vehicles in Basra has increased by threefolds 

for the period from 2004 to 2009. Rashid [24] studied the 

impacts of traffic accidents on the city of Basra. He 

reported that traffic accidents in Basra have resulted in 19 

fatalities for every 100 injuries. However, traffic 

operations have not been taken into consideration in both 

studies, by Rashid [24].     

Although many previous researchers studied the 

traffic performance in urban areas, very limited studies 

have been found in the literature for Basra city. 

Therefore, this study will try to furnish investigations 

about traffic operations at urban roadways in Basra City. 

With the focus of studying traffic flow, average speed, 

average travel time and delay (as suggested by previous 

studies) at some selected interrupted traffic flow 

roadways in Basra City.  
 

 

3. DATA COLLECTION   
 

One of the challenges in this study was selecting the sites 

in the crowded urban center of Basra City to collect field 

traffic data. However, most of the main roads in Basra 

City center have been selected. The field traffic data have 

been collected from 30 roadway sites by using two 

techniques, these are camcorders and floating car 

technique, as will be discussed in the following sections.  

The approach of this study involves understanding 

traffic flow conditions by measuring traffic operations 

(such as flow, speed, travel time and delay as described 

in the previous studies). Figure 1 shows the research 

flowchart. 

 
3. 1. Data Collected by Camcorders     Field traffic 

data has been collected by using camcorders from 22 sites 

dual carriageways roads with 4, 3 and 2 lanes in each 

direction. The collected data by camcorders were then 

used to compute traffic flow and average speed. 

 
3. 1. 1. Four Lanes Dual Carriageway Roads      Six 

sites’ roadways (with 4-lane) have been selected. The 

four lanes dual carriageway roads is characterized by 
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traffic travelling in opposite directions separated by a 

central median with four lanes in each direction and 

different posted speed limits for each lane. The posted 

speed limit for the four lanes dual carriageway roads in 

Basra City is 40 km/h for lane 1 (inside lane), 40 km/h 

for lane 2, 60 km/h for lane 3 and 80 km/h for lane 4 

(offside lane). Figure 2 shows lanes notations used in this 

study. These sites have been surveyed during 2021 and 

2022. Table 1 summarizes the details of the selected sites, 

whereas Figure 3 shows locations of these sites. 

 
3. 1. 2. Three Lanes Dual Carriageway Roads      
Eight sites’ roadways (with 3-lane) have been selected. 

The selected sites for the three lanes dual carriageway 

roads is also characterized by traffic travelling in 

opposite directions separated by a central median with 

three lanes in each direction. The posted speed limit is 40 

km/h for all lanes in each direction. These sites have been 

surveyed during 2021 and 2022. Table 2 summarizes the 

details of the selected sites, whereas Figure 4 shows the 

locations of these sites. 

 

3. 1. 3. Two Lanes Dual Carriageway Roads      Eight 

sites’ roadways (with 2-lane) have been selected and 

surveyed as summarized in Table 3 and the location map  

 

 

 
Figure 1. Illustration of research flowchart  

 

 

 
Figure 2. Illustration of four lanes dual carriageway roads 

TABLE 1. Sites’ location and details for selected 4-lane roads  

Site 

No. 

Site 

location 

Traffic 

direction 
Date 

Time and 

duration 

1 
Lebanon 

Street 
Eastbound 

Tuesday 

30/11/2021 

10:00-13:00 

3 hours 

2 
Lebanon 

Street 
Westbound 

Tuesday 

30/11/2021 

10:00-13:00 

3 hours 

3 
Azzubair 

street 
Eastbound  

Wednesday 

12/01/2022 

07:40-10:40 

3 hours 

4 
Azzubair 

street 
Westbound 

Wednesday 

12/01/2022 

07:40-10:40 

3 hours 

5 
Baghdad 

street 
Northbound 

Sunday 

21/11/2021 

07:40-10:10 

2.5 hours 

6 
Baghdad 

street 
Southbound 

Sunday 

21/11/2021 

07:40-10:10 

2.5 hours 

 

 

 
Figure 3. Sites’ locations map (camcorders, 4 Lanes roads) 

(Source of map: Google Maps, 2023) 
 

 

TABLE 2. Sites’ location and details for selected 3-lane roads 

Site 

No. 

Site’s 

location 

Traffic 

direction 
Date 

Time and 

duration 

7 
Al-Basra 

street 
Eastbound 

Sunday 

28/11/2021 

07:00-10:00 

3 hours 

8 
Al-Basra 

street 
Westbound 

Sunday 

28/11/2021 

07:00-10:00 

3 hours 

9 
AlJomhoria 

street 
Eastbound 

Sunday 

09/01/2022 

08:00-11:00 

3 hours 

10 
AlJomhoria 

street 
Westbound 

Sunday 

09/01/2022 

08:00-11:00 

3 hours 

11 
Ashar 

Street 
Eastbound 

Sunday 

16/01/2022 

08:00-11:00 

3 hours 

12 
Ashar 

Street 
Westbound 

Sunday 

16/01/2022 

08:00-11:00 

3 hours 

13 
Trade 

Street 
Eastbound 

Wednesday  

05/01/2022 

11:05-14:05 

3 hours 

14 
Trade 

Street 
Westbound 

Wednesday  

05/01/2022 

11:05-14:05 

3 hours 

 

 

shown in Figure 5. Likewise, the traffic is travelling in 

opposite directions separated by a central median with 

two lanes in each direction. The posted speed limit is 40 

km/h for all lanes. 

Problem Definition and 

Identifying the important 

traffic operations.  

Data Collection and 

Analysis 

Results Discussion 

Conclusions and 

Recommendations 

Sites Selection 

Traffic Flow 

Average Speed 

Delay 

Travel Time 

Hard shoulder 

Lane 1 (inside lane) Traffic 

direction  

Lane 2 

Lane 3 

Lane 4 (offside lane) 

Central median 
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Figure 4. Sites’ locations map (camcorders, 3 Lanes streets) 

 

 
TABLE 3. Sites’ location and details for selected 2-lane roads 

Site 

No. 

Site 

location 

Traffic 

direction 
Date 

Time and 

duration 

15 
Dinar 

Street 
Northbound 

Wednesday  

12/01/2022 

11:00-13:30 

2.5 hours 

16 
Dinar 

Street 
Southbound 

Wednesday  

12/01/2022 

11:00-13:30 

2.5 hours 

17 
14 July 

Street 
Eastbound 

Tuesday 

09/11/2021 

07:00-10:00 3 

hours 

18 
14 July 

Street 
Westbound 

Tuesday 

09/11/2021 

07:00-10:00 3 

hours 

19 
Al-Saadi 

Street 
Northbound 

Sunday  

02/01/2022 

11:30-14:30 3 

hours 

20 
Al-Saadi 

Street 
Southbound 

Sunday  

02/01/2022 

11:30-14:30 3 

hours 

21 
Al-Jaza’ar 

Street 
Northbound 

Sunday  

23/01/2022 

11:00-14:00 3 

hours 

22 
Al-Jaza’ar 

Street 
Southbound 

Sunday  

23/01/2022 

11:00-14:00 3 

hours 

 

 

 
Figure 5. Sites locations map (camcorders, 2 Lanes streets) 

 

 

3. 2. Data Collected by Floating Car Technique     

Field traffic data have been collected by using floating 

car technique from 8 sites dual carriageways roads with 

4, 3 and 2 lanes in each direction. The collected data by 

floating car technique were then used to compute average 

travel time and delay. Likewise, these 8 roadways sites 

have been surveyed during 2021 and 2022. Table 4 

summarizes the details of the selected sites, whereas 

Figure 6 shows locations of these sites. 

TABLE 4. Sites’ locations and details for the data collected by 

floating car technique  

Site 

No. 

Site 

location 

Traffic 

direction 

Date and 

Time  

Street length 

covered (m) 

23 

Baghdad 

Street 

Northbound Sunday  

15/05/2022 

07:30-

09:20  

4200 

24 Southbound 4200 

25 

Al-Basra 

Street 

Eastbound Monday  

14/03/2022 

07:30-

09:00  

2200 

26 Westbound 2200 

27 

14 July 

Street 

Eastbound Thursday  

19/05/2022 

19:00-

21:32  

1800 

28 Westbound 1800 

29 
Dinar 

Street 

Northbound Wednesday  
02/03/2022 

07:30-

09:20  

2300 

30 Southbound 2300 

 

 

 
Figure 6. Sites’ locations map (floating car technique) 

 
 

4. DATA ANALYSIS 

 

4. 1. Traffic Flow     Field data from 22 sites with 4 

lanes, 3 lanes and 2 lanes dual carriageways roads have 

been collected and analyzed to calculate the traffic flow 

parameter. The traffic flow data has been measured 

manually by displaying the video recording on the screen 

of a computer and drawing a thin line across the computer 

screen by using a marker pen to help in counting the 

vehicles. The collected flow data were then grouped into 

five-minute intervals and converted to hourly flows for 

each five-minute interval, as recommended by many 

previous researchers such as [25]. Figures 7, 8 and 9 

show traffic flow for 4 lanes dual carriageways sites, 3 

lanes dual carriageways sites and 2 lanes dual 

carriageways sites, respectively. 

It can be seen from Figure 7 that the traffic flow 

conditions for Lebanon Street (Site no. 1 and Site no. 2) 

can be considered as a moderate traffic flow conditions 

and it is ranging from around 2000 to 3000 pcu/h. The 

data taken from Sites no. 1 and 2 was collected at off peak 

hours from 10:00 am to 13:00 pm. Where, the traffic flow 
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conditions for Azzubair Street (Site no. 3 and Site no. 4) 

and Baghdad Street (Site no. 5 and Site no. 6) can be 

considered as a heavy traffic flow conditions and it is 

ranging from around 4000 to 6000 pcu/h. The data for 

both sites was collected at peak hours, as mentioned in 

Table 1. Also. It is worth mentioning here that the heavy 

vehicles percentages for Site no. 1 are 5% and 4% for Site 

no. 2, 5% for Site no. 3, 8% for Site no. 4, and 16% for 

both Sites no. 5 and 6. 

Figure 8 showed that the traffic flow conditions for 

all the observed sites range from 1000 to 3000 pcu/h. 

Also, it can be seen from Figure 8 – A that there are some 

fluctuations in flow rates for Site no. 7 and it reached zero 

at 08:35 am. This could be attributed to the influence of 

the nearby intersection. The heavy vehicles percentages 

for all observed 3-lanes dual carriageways streets is 

around 5%. 

Figure 9 shows that the traffic flow conditions for all 

the observed two lanes dual carriageways roads is 

 

 

 
(A) Site 1 & 2 [Lebanon Street] 

 
(B) Site 3 & 4 [Azzubair Street] 

 
(C) Site 5 & 6 [Baghdad Street] 

Figure 7. Traffic flow for 4-lanes streets (A) Lebanon, (B) 

Azzubair and (C) Baghdad Street 

ranging from 1000 to 2000 pcu/h and can be considered. 

Likewise, the heavy vehicles percentages for all observed 

two lanes dual carriageways streets is around 5%. 

In general, it can be concluded from Figures 7, 8 and 

9 that the traffic flow conditions for sites with 4 lanes can 

be considered as heavy traffic flow conditions. Where, 

for sites with 3 lanes and 2 lanes the traffic flow 

conditions can be considered as moderate traffic. 

 
 

 
(A) Site 7 & 8 [Al-Basra Street] 

 
(B) Site 9 &10 [Al-Jomhoria Street] 

 
(C) Site 11 &12 [Ashar Street] 

 
(D) Site 13 &14 [Trade Street] 

Figure 8. Traffic flow for 3-lanes streets (A) Al-Basra, (B) 

Al-Jomhoria, (C) Ashar and (D) Trade Street 
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4. 2. Average Speed      Field data from 22 sites with 4 

lanes, 3 lanes and 2 lanes dual carriageways roads have 

been collected and analyzed to calculate the average 

speed. The average speed data has been measured 

manually by displaying the video recording on the screen 

of a computer and sketching two reference lines on the 

computer screen to cover a specified distance. A 

stopwatch was used to measure the required time for a 

vehicle to cross this distance. Simple calculations of 

distance over the measured time have been used to 

convert the readings into speeds. Figures 10, 11 and 12 

show average speed for 4 lanes dual carriageways sites, 

3 lanes dual carriageways sites and 2 lanes dual 

carriageways sites, respectively. 

It can be seen from Figure 10 that the average speed 

for Site no. 1 and Site no. 2 (Lebanon Street) is ranging 

from around 30 km/h to 70 km/h. It should be noted that 

the posted speed limit for both sites is 40 km/h. The 

average speed for Azzubair Street (Site no. 3 and Site no. 

4) is ranging from 60 km/h to 80 km/h, whereas the 

average speed for Baghdad Street (Site no. 5 and Site no. 

6) is ranging from 50 km/h to 100 km/h. The posted speed 

limit for both Azzubair street and Baghdad Street is 

variable speed limits based on the lane’s location (as 

mentioned in section 3.1) with a maximum value of 80 

km/h for off-side lane. 

Figure 11 shows that the average speed for Site no. 7 

and Site no. 8 (Al-Basra Street) is ranging from 20 km/h 

to 50 km/h with a value of 0.0 km/h at 08:35 am (i.e., 

stationary traffic), as shown in Figure 10– A and 

discussed in section 4.1. For Sites no. 9 and 10 (Al-

Jomhoria Street) and Site no. 11 and 12 (Ashar Street), 

the average speed is ranging from around 30 km/h to 60 

km/h. Where, the average speed for Trade Street (Sites 

no. 13 and 14) is ranging 20 km/h to 40 km/h. It is worth 

mentioning here that the posted speed limit for all the 

observed 3 lanes dual carriageways streets is 40 km/h. 

The lower value of observed average speed (i.e., 20 

km/h), especially for Al-Basra Street and Trade Street, 

could be attributed to the higher number of vehicles that 

were parking illegally on curb with double parking 

sometimes on both streets. 

 

 

 

 
(A) Site 15 &16 [Dinar Street] 

 
(B) Site 17 &18 [14 July Street] 

 
(C) Site 19 &20 [Al-Saadi Street] 

 
(D) Site 21 &22 [Al-Jaza’ar Street] 

Figure 9. Traffic flow for 2-lanes streets (A) Dinar, (B) 14 

July, (C) Al-Saadi and (D) Al-Jaza’ar Street 

 

 

Figure 12 shows that the average speed for Sites no. 

15 and 16 (Dinar Street) and Sites no. 17 and 18 (14 July 

Street) ranges from around 25 km/h to 40 km/h. For Al-

Saadi Street (i.e., Sites no. 19 and 20) the average speed 

is ranging from around 40 km/h to 60 km/h. Where, the 

average speed for Al-Jaza’ar Street (i.e., Sites no. 21 and  
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(B) Site 3 & 4 [Azzubair Street] 

 
(C) Site 5 & 6 [Baghdad Street] 

Figure 10. Average speed for 4-lanes streets (A) Lebanon, 

(B) Azzubair and (C) Baghdad Street 

 

 

 
(A) Site 7 & 8 [Al-Basra street] 

 
(B) Site 9 &10 [Al-Jomhoria street] 

 
(C) Site 11 & 12 [Ashar street] 

 
(D) Site 13 & 14 [Trade Street] 

Figure 11. Average speed for 3-lanes streets  (A) Al-Basra, 

(B) Al-Jomhoria, (C) Ashar and (D) Trade Street 

 

 

22) ranges from around 15 km/h to 50 km/h. Likewise, 

the posted speed limit for all the observed 2 lanes dual 

carriageways streets is 40 km/h. Similarly, the lower 

value of observed average speed (i.e., 15 km/h), 

especially for Al-Jaza’ar Street, could be due to the 

higher number of vehicles that were parking unofficially 

on the street. 
 

 

 
(A) Site 15 & 16 [Dinar Street] 

 
(B) Site 17 & 18 [14 July Street] 

 
(C) Site 19 &20 [Al-Saadi Street] 
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(D) Site 21& 22[Al-Jaza’ar Street] 

Figure 12. Average speed for 2-lanes streets (A) Dinar, (B) 

14 July, (C) Al-Saadi and (D) Al-Jaza’ar Street 

 

 

4. 3. Average Travel Time and Delay       As 

mentioned in section 2.2, the floating car technique was 

used to compute the average travel time. Six runs for each 

site have been conducted to compute the travel time as 

recommended by the Highway Capacity Manual (HCM, 

2010) [26]. The required travel time to traverse the 

selected site is recorded and this is repeated for six runs. 

Then, the recorded travel times are averaged. Table 5 

summarizes the average travel time and delay for the 

selected 8 sites. 

It can be seen from Table 5 that the busiest street is 

the “14 July Street” with around 10 minutes of delay for 

only 1.8 km length covered of the street. This could be 

attributed to the nearby intersections which have 

improperly designed traffic signals. Iftikhar et al. [27] 

reported that the weak traffic signals timing is one of the 

factors that leads to traffic congestion and delay. The 

other reason of the delay is because of the highly number 

of motorists that were observed illegally parked on curb 

and some of them were even observed doing double 

parking on curb on a street with 2 lanes. This is because 

the 14 July street is a commercial street which contains 

many commercial facilities and restaurants located on 

both sides of the street. Also, due to the absence of traffic 

 

 
TABLE 5. Average travel time and delay for the selected sites 

Site 

No. 
Site location 

Traffic 

direction 

Average 

Travel Time 

(minutes) 

Delay 

(minutes) 

23 Baghdad Street Northbound 8.2 4.0 

24 Baghdad Street Southbound 10.1 5.9 

25 Al-Basra Street Eastbound 7.7 4.4 

26 Al-Basra Street Westbound 7.5 4.2 

27 14 July Street Eastbound 12.8 10.1 

28 14 July Street Westbound 12.5 9.8 

29 Dinar Street Northbound 7.8 4.3 

30 Dinar Street Southbound 10.6 7.1 

enforcement and associated penalties. It is worth 

mentioning here that the field data was collected on the 

evening peak hours started from 7:00 pm, as shown in 

Table 4. However, these two reasons are not restricted for 

only this street, but it can be found almost for all the 

streets in Basra City.  

As discussed in sections 4.1, 4.2, and 4.3, all the 

collected data (i.e., traffic flow, average speed, travel 

time and delay) were measured manually, which may be 

affected by human errors. Therefore, an attempt was 

carried out to check the accuracy of the measurements. 

This has been done by requesting two well-trained 

observers to extract the traffic data from same sample 

separately then compare their results, a sample of 15 

minutes from each video recording was chosen. The 

comparison of the results showed a very close fit between 

the two observers.   

 
 
5. RESULTS DISCUSSION 

 

The results of data analysis show that the traffic flow 

rates for all observed roads are running under moderate 

traffic flow conditions. Except, the traffic flow 

conditions for Baghdad and Azzubair streets (both are 4 

lanes streets) which are ranging from moderate to heavy 

flow rates. The results of average speed data showed that 

on average most of the motorists are driving at speeds 

close to the posted speed limit. However, the average 

travel time and delay data showed that all observed sites 

experienced longer travel time and delays. This is in good 

agreement with the study by Noor et al. [22]. The study’s 

results showed that the surveyed roads experienced 

traffic congestion although they were running with traffic 

flow under their designed capacity. The causes of the 

traffic congestion are fragile public transportation and 

pedestrians’ behavior, illegal road occupancy by roadside 

vendors and weak law enforcement [22]. Also, Noor et 

al. [22] reported that these causes could lead to decrease 

the road efficiency by 32 to 82% in different areas. 

Field observations showed that a high number of the 

motorists in Basra City are illegally parking on streets 

and sometimes they are even doing double parking on 

curb. This needs further investigations, since the on 

streets parking has a significant impact on reducing road 

capacity [28]. Yousif and Purnawan [29] reported that on 

busy roads inappropriate parking can lead to sever 

delays. In addition to the absence of traffic enforcement 

and associated penalties.  

Other field observations showed that all at-grade 

intersections in Basra City are operated by a traffic police 

officer due to the deficiency of the traffic signals. This 

has led to the cycle length of intersection to be extended 

highly and sometimes it reaches 10 – 15 minutes, which 

makes travel time and delay longer. Also, this needs 

further investigation and documentation.  
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Also, it is worth mentioning here that all observed 

streets have good pavement surfaces, however, 65% of 

the observed streets have no road markings. 

 
 
6. CONCLUSIONS  
 

The aim of this study is to investigate and report on the 

traffic operations on some selected urban roads in Basra 

City. This paper tries to help inform traffic engineers and 

urban planners who are working with the local authorities 

in Basra City to put the required plans to mitigate the 

existing traffic congestion and delays in the city urban 

roads. Bear in mind that roads are the main and viable 

mode of commuting in urban areas for Iraqis. The results 

showed that, although, most of the observed sites were 

running under their capacity flow with driving speeds 

close to the posted speed limit. However, all the observed 

sites experienced longer travel time and delays. This 

could be attributed (1) high number of the motorists are 

doing illegal parking on streets with doing double 

parking on curb sometimes, (2) absence of traffic 

enforcement and associated penalties, (3) the deficiency 

of the traffic signals at the intersections, and (4) the 

physical constraints of some 2 lanes streets. In addition 

to the very weak public transportation services in Basra 

City. To overcome the longer travel time and delay; the 

traffic signals at all Basra City intersections should be 

properly designed and activated, providing adequate 

parking lots, activating traffic enforcement and 

associated penalties, in addition to enhance public 

transportation services. Further investigation on the 

impacts of physical parameters of roads on traffic 

operations is required.  

 

 

7. REFERENCES 
 

1. Humphrey, M., Dona, S., Singh, A. and Swe, T.T., "A comparison 

of traffic performance in highly congested urban areas", 

International Journal of Traffic and Transportation 

Engineering,  Vol. 5, No. 3, (2016), 47-63. doi: 

10.5923/j.ijtte.20160503.01.  

2. Mohammadi, M., Dideban, A. and Moshiri, B., "A novel 
approach to modular control of highway and arterial networks 

using petri nets modeling", International Journal of 

Engineering, Transactions B: Applications,  Vol. 36, No. 8, 

(2023), 1578-1588. doi: 10.5829/ije.2023.36.08b.17.  

3. Abdulrazzaq, L.R., Abdulkareem, M.N., Yazid, M.R.M., Borhan, 

M.N. and Mahdi, M.S., "Traffic congestion: Shift from private car 
to public transportation", Civil Engineering Journal,  Vol. 6, No. 

8, (2020), 1547-1554. doi: 10.28991/cej-2020-03091566.  

4. Lukina, A.V., Sidorchuk, R.R., Mkhitaryan, S.V., Stukalova, 
A.A. and Skorobogatykh, I.I., "Study of perceived accessibility in 

daily travel within the metropolis", Emerging Science Journal,  

Vol. 5, No. 6, (2021), 868-883. doi: 10.28991/esj-2021-01316.  

5. Sumi, L. and Ranga, V., "Intelligent traffic management system 

for prioritizing emergency vehicles in a smart city", International 

Journal of Engineering, Transactions B: Applications,  Vol. 31, 

No. 2, (2018), 278-283. doi: 10.5829/ije.2018.31.02b.11.  

6. Damodariya, S.M. and Patel, C.R., "Identification of factors 

causing risky driving behavior on high-speed multi-lane 
highways in india through principal component analysis", 

International Journal of Engineering, Transactions B: 

Applications,  Vol. 35, No. 11, (2022), 2130-2138. doi: 

10.5829/ije.2022.35.11b.08.  

7. Retallack, A.E. and Ostendorf, B., "Current understanding of the 

effects of congestion on traffic accidents", International Journal 

of Environmental Research and Public Health,  Vol. 16, No. 18, 

(2019), 3400. doi: 10.3390/ijerph16183400.  

8. Congestion, M.U.T., "Managing urban traffic congestion". ISBN 

978-92-821-0128-5, OECD Publishing, France, 2007. 

9. Liao, Z., Huang, H., Zhao, Y., Liu, Y. and Zhang, G., "Analysis 
and forecast of traffic flow between urban functional areas based 

on ride-hailing trajectories", ISPRS International Journal of 

Geo-Information,  Vol. 12, No. 4, (2023), 144. 

https://doi.org/10.3390/ijgi12040144 

10. Zang, J., Jiao, P., Liu, S., Zhang, X., Song, G. and Yu, L., 

"Identifying traffic congestion patterns of urban road network 
based on traffic performance index", Sustainability,  Vol. 15, No. 

2, (2023), 948. https://doi.org/10.3390/su15020948 

11. Alkaissi, Z.A. and Hussain, R.Y., "Estimation of traffic volumes 
distribution of urban streets in baghdad city", Journal of The 

Planner & Development,  Vol. 26, No. 2, (2021).  

12. Falih, Y.A.H., "Traffic congestion in the central business district 
of samawah; causes and remedies", Basic Education College 

Magazine For Educational and Humanities Sciences,  Vol. 12, 

No. 49, (2020).  

13. Al Ghanim, A.M., Asad, F.H. and Al-Jameel, H.A., "Traffic 

performance evaluation for selected streets within the southern 

part of al-najaf city network", in Journal of Physics: Conference 

Series, IOP Publishing. Vol. 1973, (2021), 012226. 

14. Abbas, H.A., Obaid, H.A. and Alwash, A.A.A., "Enhanced road 

network to reduce the effect of (external–external) freight trips on 
traffic flow", Civil Engineering Journal,  Vol. 8, No. 11, (2022), 

2573-2584. doi: 10.28991/CEJ-2022-08-11-015.  

15. Hafram, S.M., Valery, S. and Hasim, A.H., "Calibrating and 
validation microscopic traffic simulation models vissim for 

enhanced highway capacity planning", International Journal of 

Engineering, Transactions B: Applications,  No. Articles in 

Press, (2023). doi: 10.5829/ije.2023.36.08b.11.  

16. Yigitcanlar, T., Li, R.Y.M., Inkinen, T. and Paz, A., "Public 

perceptions on application areas and adoption challenges of ai in 
urban services", Emerging Sciences Journal,  Vol. 6, No. 6, 

(2022), 1199-1236. doi: 10.28991/ESJ-2022-06-06-01.  

17. Reddy, K.J.M. and Srivastava, P., "Traffic operations and 
capacity analysis in india", in IOP Conference Series: Materials 

Science and Engineering, IOP Publishing. Vol. 925, (2020), 

012029. 

18. Al-Kaissi, Z.A., "Travel time prediction models and reliability 

indices for palestine urban road in baghdad city", Al-Khwarizmi 

Engineering Journal,  Vol. 13, No. 3, (2017), 120-130. 

https://doi.org/10.22153/kej.2017.01.007 

19. Ahmed, R.M., Alkaissi, Z.A. and Hussain, R.Y., "Travel time 

analysis of selected urban streets in baghdad city", Journal of 

Engineering and Sustainable Development (JEASD),  Vol. 25, 

No. Special Issue 2021, (2021). 

https://doi.org/10.31272/jeasd.conf.2.3.15 

20. Garber, N.J. and Hoel, L.A., "Traffic and highway engineering, 

Cengage Learning,  (2019). 

21. Skovajsa, J., Přibyl, O., Přibyl, P., Ščerba, M. and Janota, A., 
"Evaluation of a mobile highway management system at 

roadwork zones", International Journal of Engineering, 

https://doi.org/10.3390/ijgi12040144
https://doi.org/10.3390/su15020948
https://doi.org/10.22153/kej.2017.01.007
https://doi.org/10.31272/jeasd.conf.2.3.15


2072                                       Z. Nassrullah / IJE TRANSACTIONS B: Applications  Vol. 36 No. 11, (November 2023)   2063-2072 

 

Transactions B: Applications,  Vol. 35, No. 5, (2022), 900-907. 

doi: 10.5829/ije.2022.35.05b.06.  

22. Noor, M.A., Ashrafi, S., Fattah, M.A., Morshed, S.R. and 

Rahman, S., "Assessment of traffic congestion scenario at the cbd 
areas in a developing city: In the context of khulna city, 

bangladesh", Transportation Research Interdisciplinary 

Perspectives,  Vol. 11, No., (2021), 100435. 

https://doi.org/10.1016/j.trip.2021.100435 

23. Abed, A., Albayati, A. and Wang, Y., "Effect of vehicular stream 

characteristics on traffic noise", Civil Engineering Journal,  Vol. 

8, No. 12, (2022). doi: 10.28991/CEJ-2022-08-12-016.  

24. Qasim Rashid, W., "An economic study of the problem of traffic 
congestion in the city of basra", Basra Studies Journal,  Vol. 13, 

No. 1994, (2012), 268-297.  

25. Nassrullah, Z. and AbdulJaleel, L., "Traffic operations at the 
approaches to the highway checkpoint sites", in Journal of 

Physics: Conference Series, IOP Publishing. Vol. 1973, (2021), 

012228. 

26. Manual, H.C., "Washington, dc: Transportation research board, 

2010", Google Scholar,  (2010).  

27. Iftikhar, A., Khan, Z.H., Gulliver, T.A., Khattak, K.S., Khan, 

M.A., Ali, M. and Minallahe, N., "Macroscopic traffic flow 

characterization at bottlenecks", Civil Engineering Journal,  Vol. 

6, No. 7, (2020), 1227-1242. doi: 10.28991/cej-2020-03091543.  

28. Caroles, L., Adisasmita, S.A. and Pamungkas, P.B., "Concept of 

an intelligent parking system; efforts to resolve traffic conflicts 
regulations", Civil Engineering Journal,  Vol. 9, (2023), 65-74. 

doi: 10.28991/CEJ-SP2023-09-05.  

29. Yousif, S., "A study into on-street parking: Effects on traffic 

congestion", Traffic Engineering and Control,  Vol. 40, (1999), 

424-427.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

COPYRIGHTS 

©2023  The author(s). This is an open access article distributed under the terms of the Creative Commons 

Attribution (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as 

long as the original authors and source are cited. No permission is required from the authors or the publishers . 

 

 

 

 

Persian Abstract 

 چکیده 
حمل و نقل    یمداوم برا  ی تقاضا  یارضا  ی برا  هینقل   ل یتعداد وسا  جه،یحمل و نقل شده است. در نت  ی تقاضا  شیدر سراسر جهان منجر به افزا  تیرشد مداوم اقتصاد و جمع 

به    یابیدست  ک،یتراف ریکاهش ازدحام و تأخ  ی برا  امگ  نیشده است. اول  لیتبد  یامر عاد  کیبزرگ به    یاز شهرها  یاریدر بس  کیتراف ریازدحام و تاخ  جهی. در نتابدی  یم  شیافزا

و گزارش دهد. با تمرکز    یدر شهر بصره، جنوب عراق را بررس   یمعابر شهر  یک یتراف  ات یدارد عمل  یپژوهش سع   نی شهر است. ا  یدر شبکه راه ها   ی کیتراف  ات یدرک بهتر از عمل

  ی قطع شده در شهر بصره. داده ها   کیتراف  ان یمنتخب با جر  یهات یاز سا  یدر برخ   ری ک، سرعت، زمان سفر و تأخیتراف  ان یمانند جر  ک یتراف  ی اصل  یاز پارامترها  یبر مطالعه برخ

 ی هات یها نشان داد که اکثر ساداده  لیو تحل  ه یشده است. تجز  یشناور جمع آور  نیماش  کیو تکن  ی لمبرداریف  نی دورب  کیجاده با استفاده از دو تکن  ت یسا  30از    یدانیم   یکیتراف

  ن ی نشان داد که در اکثر مواقع در ا  نیها همچنداده ل یو تحل هیحال، تجز ن یبه حد مجاز اعلام شده در حال اجرا هستند. با ا کیخود با سرعت متوسط نزد ت یتحت ظرف منتخب

توان به نقص در   یرا م  نیطول جاده تجربه شده است. ا  لومتریک  1.0هر    یبرا  قهیدق  3حدود    ریتاخ  نیانگ یبا م  یکیتراف  یرهای و تاخ  یزمان سفر طولان  ،یانتخاب  یهامکان

 ی )با مجازات ها  کیتراف  ییاجرا  یدوبل( و عدم وجود کنترل ها  نگ ی)با پارک  ابانیخ  هیدر حاش  یرقانونیغ  نگ یدر تقاطع ها، وجود پارک  یو رانندگ  ییعملکرد علائم راهنما

 مرتبط( نسبت داد.
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