
~ 45 ~ 

Journal of Civil Engineering and Applications 2025; 6(2): 45-49 
 

  
 

E-ISSN: 2707-8396 

P-ISSN: 2707-8388 

Impact Factor (RJIF): 5.15 
www.civilengineeringjournals.com/jcea 
JCEA 2025; 6(2): 45-49 

Received: 06-06-2025 

Accepted: 12-07-2025 
 

Ghanim Sahib Abd 

University of Kufa, Al-Najaf, 

Iraq 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

Ghanim Sahib Abd 

University of Kufa, Al-Najaf, 

Iraq 

 

Geographical analysis of traffic congestion in the city 

of Kufa 

 
Ghanim Sahib Abd 
 

DOI: https://www.doi.org/10.22271/27078388.2025.v6.i2a.54  

 

Abstract 
Traffic congestion is one of the major urban problems affecting the quality of life, mobility, and 

economic productivity in cities. Kufa, a historic and rapidly growing city in Iraq, has witnessed 

increasing levels of traffic congestion due to population growth, urban expansion, and limited 

infrastructure capacity. This study aims to analyze the spatial and temporal patterns of traffic 

congestion in Kufa through a geographical approach. Geographic Information Systems (GIS), spatial 

analysis, and field surveys were employed to identify congestion hotspots, assess the role of 

infrastructure, and examine socio-economic factors influencing mobility. The results revealed 

significant congestion zones at Imam Ali Bridge, the entrance of Maysan neighborhood, near Al-Sahla 

Mosque, Al-Najaf–Kufa road from Ibn Bilal Hospital to the University of Kufa, near Kufa Mosque, Al-

Jisr Street, Al-Sikka Street, and the beginning of Al-Matar Street. Congestion was strongly associated 

with population density, institutional concentration, and commercial activity. The study concludes with 

practical recommendations to improve traffic management, including enhancing public transportation, 

optimizing road networks, and integrating sustainable mobility strategies. 
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Introduction 

Traffic congestion represents a critical challenge for modern cities, as it reduces mobility 

efficiency, increases travel time, elevates fuel consumption, and contributes to environmental 

pollution: [1]. In cities such as Kufa, the problem is exacerbated by rapid urbanization, 

inadequate road capacity, and the concentration of socio-economic activities in specific 

zones. Spatial analysis provides a powerful tool for understanding traffic dynamics by 

identifying spatial and temporal patterns of congestion, linking them to urban form, and 

proposing solutions. Previous studies across global, regional, and local contexts have shown 

the effectiveness of GIS-based approaches in analyzing traffic flows, predicting congestion 

hotspots, and planning for sustainable transportation. 

Despite this, there is limited research focusing on the city of Kufa, where traffic congestion 

has intensified in recent years: [2]. The importance of this study lies in addressing this gap 

through a comprehensive geographical analysis. The main objectives of the research are: 

1. To identify spatial and temporal factors contributing to traffic congestion in Kufa. 

2. To analyze the spatial distribution of congestion across the city. 

3. To propose practical solutions for decision-makers and urban planners:[3, 6] 

 

Methodology 

Study Area: The study focuses on Kufa, located in Najaf Governorate, Iraq. The city has 

historical, religious, and educational importance, attracting large numbers of residents, 

students, and visitors. Its population growth, combined with limited transport infrastructure, 

creates significant mobility challenges. 
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Fig 1: Study Area 
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Fig 2: Traffic jam location 

 

Data Sources 

 Traffic data: number of vehicles, peak hours, and traffic 

volume surveys. 

 Infrastructure data: road networks, bridges, 

intersections, and parking facilities. 

 Field surveys and questionnaires: conducted to capture 

travel behavior and perceptions oftrafficproblems. 

 

Toolsand Techniques 

 Geographic Information Systems (GIS): Used for 

mapping and spatial data integration. 

 Spatial analysis techniques: Including Kernel Density 

Estimation (KDE) and Network Analyst for traffic flow 

modeling. 

 Statistical analysis: To identify correlations between 

congestion and socio-economic variables. 

 

Procedures 

 Data collection from official records and field surveys. 

 Spatial mapping of congestion hotspots. 

 Density analysis to visualize intensity and distribution. 

 Comparative analysis across different zones. 

 Interpretation of results in light of socio-economic and 

infrastructural conditions 
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Results 

The table below presents the main locations in Kufa city 

affected by traffic congestion and identifies the primary 

causes contributing to the problem in each area. The data 

were collected through field observation and spatial analysis 

to determine the main sources of congestion within the 

urban network. Results indicate that congestion is primarily 

caused by high traffic volume, limited road width, 

commercial and religious activities, and inadequate traffic 

control measures. 

 
Table 1: Main Locations and Causes of Traffic Congestion in Kufa City 

 

S. No. Location Congestion Cause 

1 Imam Ali Bridge Connector bridge, high traffic volume 

2 Entrance of the Maysan neighborhood Residential inflow, narrow road capacity 

3 Near Al-Sahla Mosque Religious gatherings 

4 Al-Najaf–Kufa Road (Ibn Bilal Hospital to University of Kufa) Commuter corridor for students and staff 

5 Near Kufa Mosque Pedestrian and vehicular activity during prayer times 

6 Al-Jisr Street Commercial activity, limited width 

7 Al-Sikka Street Local markets, residential traffic 

8 Beginning ofAl-Matar  Street Traffic inflow, insufficient regulation 

 

 
 

 Fig 4: Traffic Congestion Hotspots in Kufa 

 
5. Discussion 

1. Functional Causes 
The highest congestion levels occur near religious sites, 

where daily and seasonal pilgrimages significantly increase 

traffic volumes. Commercial areas such as Sikka Street 

experience regular congestion due to on-street parking and 

narrow road sections. 

 

2. Spatial Structure 
The absence of ring roads or secondary connectors forces all 

traffic to pass through the central network. The radial 

structure limits movement flexibility and increases pressure 

on the main arteries. 

 

3. Infrastructure Limitations 
Road and intersection geometry do not meet the existing 

traffic demand. Further compounding the above problem is 

the absence of (ITS) and public transportation facilities. 

 

4. Environmental Impact 
Long-term congestion leads to air and noise pollution, 

especially around religious areas. This creates less pure air 

and is a difficult to cross obstacle for the pedestrian [6-10]. 

 

6. Recommendations 

 Build alternative routes: Construct a ring or bypass 

road around the city to divert traffic. 

 Improve intersections: Modernze Imam Ali Bridge 

and Meesan Intersection to increase flow capacity. 

 Smart traffic management: Use the adaptive signal 

systems and surveillance cameras. 

 Public transportation enhancement: Offer shuttle 

buses to and from parking areas, religious centers, and 

business districts. 

 Parking System: Implement a formalized parking lot 

system close to Sahla and Kufa Mosques. 

 Regulation: Ban lorries from the city centre during 

peak hours. 

 

7. Conclusion 

The spatial analysis confirms that traffic jam in Kufa City is 

mainly concentrated at the main intersections and 

connecting roads between religious and residential regions. 

These issues of accessibility are compounded further by the 

present pattern of urban form and small road widths. If 

integrated urban transport strategies are not pursued, 

congestion will hamper the city economically and 

environmentally. "Kufa could be made so much better and 

sustainable in terms of mobility with a mix of new 

infrastructure development such as smart traffic systems and 

enhancing public transportation there. 
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