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ABSTRACT 

Flooding is a recurrent and severe issue in Accra, Ghana, significantly impacting the urban population, 
infrastructure, and economy. This study evaluates the effectiveness of Accra's drainage network in mitigating flood 
risks. By analyzing historical flood data, drainage system design, and the city’s response strategies, this study aims 
to identify key weaknesses in the current system and propose actionable recommendations for improvement. The 
findings highlight that inadequate drainage capacity, poor maintenance, and rapid urbanization are critical factors 
exacerbating flood conditions in Accra. Enhancing the drainage network, coupled with sustainable urban planning 
and effective maintenance regimes, is essential for reducing flood risks and enhancing the city's resilience. 
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INTRODUCTION 

Accra, the capital city of Ghana, has experienced significant urban growth over the past decades, leading to increased 
impermeable surfaces and higher runoff volumes [1]. This urbanization, combined with inadequate drainage 
infrastructure, has made the city highly susceptible to flooding, particularly during the rainy season [2]. Flood 
events in Accra result in considerable economic losses, property damage, and threats to human life. Understanding 
the effectiveness of the existing drainage network is crucial for developing strategies to mitigate these impacts and 
enhance urban resilience [3]. This study aims to evaluate the current state of Accra’s drainage network, identify its 
deficiencies, and propose improvements to better manage flood risks. Accra faces persistent and severe flooding 
issues, largely due to the inadequacy of its drainage network. Several factors contribute to this problem, among 
which is inadequate drainage capacity. The existing drainage systems are often undersized and unable to handle the 
volume of water during heavy rainfall events [4]. Similarly, blockages caused by solid waste and sediment 
accumulation reduce the effectiveness of the drainage infrastructure. Thirdly, uncontrolled urban development has 
increased surface runoff and reduced natural infiltration areas. Increasingly unpredictable and intense rainfall 
patterns also exacerbate flooding risks [5]. These issues collectively hinder the city’s ability to manage floodwaters 
effectively, leading to frequent and severe flooding events that disrupt daily life, damage property, and pose 
significant health risks. The primary objectives of this study are to evaluate the current drainage network; assess 
the design and capacity of existing drainage infrastructure in Accra; identify key areas prone to flooding due to 
inadequate drainage, and as well examine the role of maintenance practices in the performance of the drainage 
network [6, 7]. 

Current Drainage Network in Accra 
Accra, the capital of Ghana, frequently faces severe flooding due to a combination of heavy rainfall, urbanization, 
and inadequate drainage infrastructure. Accordingly, Accra’s drainage infrastructure struggles to cope with the 
volume of water generated during heavy rainfall events. The city's drainage system was initially designed to handle 
much lower runoff volumes than those currently experienced due to urban expansion. Many of the primary and 
secondary drains are undersized, leading to frequent overflows and flooding during even moderate rainfall events 
[8]. Another significant issue affecting the effectiveness of the drainage network is poor maintenance. Blockages 
caused by accumulated solid waste and sediment severely reduce the capacity of drains to channel water away 
efficiently. A study by [8] highlighted that many drainage channels in Accra are clogged with debris, which restricts 
water flow and exacerbates flooding. The lack of regular cleaning and maintenance regimes compounds this problem, 
making it difficult for water to pass through the drainage network unimpeded. Also, rapid urban growth in Accra 
has resulted in the extensive development of impermeable surfaces such as roads, buildings, and pavements, which 
increase surface runoff and reduce natural infiltration. Urban areas like Accra are particularly vulnerable to flooding 
because the drainage infrastructure has not kept pace with the rate of development. Uncontrolled and unplanned 
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urban sprawl has led to encroachments on natural waterways and floodplains, further straining the drainage network 
[9]. In like manner, climate change is another factor contributing to the flooding problem in Accra. Changes in 
weather patterns have resulted in more unpredictable and intense rainfall events, which the current drainage system 
is ill-equipped to handle. According to [10], there has been an increase in the frequency and intensity of heavy 
rainfall events in recent years, which has overwhelmed the city's drainage capacity. 

Key Areas Prone to Flooding in Accra Due to Inadequate Drainage 
Flooding in Accra is a recurrent problem, particularly in areas where the drainage infrastructure is insufficient to 
manage the volume of water during heavy rainfall. Several key areas in Accra are notably prone to flooding due to 
inadequate drainage systems.  Some of these places are identified in this paper, highlighting the specific challenges 
they face. Viz: 

1. Central Business District (CBD) 
The Central Business District of Accra, encompassing areas such as Makola Market, Rawlings Park, and 
surrounding streets, is highly susceptible to flooding. 

Issues 
High Impermeable Surfaces: The dense concentration of buildings and paved areas leads to high runoff. 
Insufficient Drainage Capacity: Existing drains are often too small to handle large volumes of water during heavy 
rains. 
Blockages: Frequent blockages due to poor waste management practices exacerbate the problem [81]. 

2. Adabraka 
Adabraka is a residential and commercial area that frequently experiences flooding. 

Issues 
Old Infrastructure: Many of the drainage systems in Adabraka are outdated and insufficient for current needs. 
Encroachment on Waterways: Illegal structures along drainage paths restrict water flow. 
Maintenance Challenges: Inconsistent maintenance and clearing of drains result in frequent blockages [9]. 

3. Odaw River Basin 
The Odaw River Basin, which includes areas like Circle (Kwame Nkrumah Interchange), Abossey Okai, and 
Kaneshie, is particularly flood-prone. 

Issues 
Heavy Urbanization: Rapid development in the basin has significantly increased surface runoff. 
Pollution and Blockages: The river and its tributaries are often clogged with solid waste and sediment. 
Insufficient Drainage Network: The existing drainage network is inadequate to manage the volume of water during 
heavy rainfall events [1]. 

4. Teshie and Nungua 
Coastal areas like Teshie and Nungua experience frequent flooding, especially during high tides and heavy rains. 

Issues 
Coastal Erosion: Natural coastal barriers have been weakened, leading to increased flood risk. 
Poor Drainage Systems: Drainage systems in these areas are often poorly designed and maintained. 
Sea Level Rise: Rising sea levels due to climate change contribute to flooding problems [3]. 

5. Alajo 
Alajo is a low-lying area that is particularly vulnerable to flooding. 

Issues 
Low Elevation: Its geographical position makes it prone to water accumulation. 
Drainage Infrastructure: Inadequate drainage capacity and poor maintenance exacerbate flooding issues. 
Urban Sprawl: Increased construction has led to more surface runoff and less natural infiltration [8]. 

6. Achimota: 
Achimota, known for its educational institutions and residential areas, also faces significant flooding challenges. 

Issues 
Inadequate Drains: The drainage system cannot cope with heavy rainfall, leading to frequent overflows. 
Construction Practices: Poor construction practices have resulted in blocked drains and reduced water flow capacity. 
Vegetation Loss: Urbanization has led to the loss of vegetation, which previously helped absorb rainfall [9]. 

7. Ashaiman 
Ashaiman, a densely populated suburb, experiences regular flooding, affecting residents and businesses. 

Issues 
Population Density: High population density leads to more waste and potential blockages in the drainage system. 
Poor Urban Planning: Lack of effective urban planning has resulted in inadequate drainage infrastructure. 
Maintenance Issues: Infrequent maintenance and cleaning of drains contribute to flooding [1]. 
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Accra's susceptibility to flooding is closely linked to the inadequacy of its drainage network in various key areas. 
Central Business District, Adabraka, the Odaw River Basin, Teshie and Nungua, Alajo, Achimota, and Ashaiman 
are particularly prone to flooding due to factors such as outdated and undersized drainage systems, poor 
maintenance, rapid urbanization, and encroachment on natural waterways. Addressing these issues requires a 
comprehensive approach that includes upgrading drainage infrastructure, implementing effective maintenance 
practices, enforcing zoning regulations, and promoting public awareness about the importance of proper waste 
disposal. 

The Role of Maintenance Practices in the Performance of the Drainage Network in Accra 
Effective maintenance practices are critical to the performance of drainage networks, particularly in urban areas like 
Accra, where frequent flooding poses significant risks to life, property, and infrastructure. Hence, maintenance 
practices are essential for ensuring that drainage systems operate at their designed capacity. Regular cleaning and 
repair of drains prevent blockages that can lead to flooding. Maintenance activities include removing debris, 
repairing damaged infrastructure, desilting drains, and monitoring for potential issues that could impair 
functionality. 

Current Maintenance Challenges in Accra 
1. Accumulation of Solid Waste 

One of the primary challenges in Accra’s drainage system is the accumulation of solid waste. Poor waste management 
practices lead to the frequent disposal of waste into open drains, causing blockages that prevent water from flowing 
freely [3]. This issue is exacerbated by the high population density and inadequate waste collection services. Blocked 
drains, for example, cannot handle runoff efficiently, leading to overflows and localized flooding. Also, frequent 
blockages necessitate more frequent cleaning and maintenance, straining limited municipal resources. 

2. Inconsistent Maintenance Schedules 
Maintenance schedules in Accra are often inconsistent and insufficient to keep up with the demand. There is a lack 
of regular, systematic cleaning and desilting of drains, leading to a build-up of silt and debris over time [8]. As a 
result, infrequent maintenance reduces the overall efficiency of the drainage system. Also, maintenance is often 
reactive rather than proactive, leading to emergency responses during heavy rains, which are less effective and more 
costly. 

3. Inadequate Resources and Funding 
Municipal authorities often face budgetary constraints that limit their ability to conduct regular maintenance. There 
is a lack of funding for both routine and emergency maintenance, which is crucial for keeping the drainage system 
operational [8]. Thus, necessary repairs and cleaning are delayed, exacerbating blockages and structural issues. 
Also, continuous underfunding leads to the gradual degradation of the drainage infrastructure, making future repairs 
more costly and extensive. 

4. Community Involvement and Awareness 
Community involvement and public awareness about the importance of maintaining clear drains are generally low. 
Residents often contribute to blockages by improperly disposing of waste and debris into the drainage system [9]. 
Such persistent community behaviors lead to recurring blockages despite maintenance efforts. More so, stagnant 
water due to blocked drains can become a breeding ground for disease vectors such as mosquitoes. 

Effective Maintenance Practices 
To improve the performance of Accra's drainage network, the following maintenance practices should be 
implemented: 

1. Regular Cleaning and Desilting 
Establishing a routine schedule for cleaning and desilting drains can prevent blockages. This includes the removal 
of solid waste, debris, and accumulated silt that impede water flow [11]. Accordingly, regular cleaning ensures that 
drains can handle runoff as designed. Besides, preventive maintenance reduces the likelihood of blockages leading 
to floods. 

2. Community Engagement Programs 
Engaging the community through education and participation programs can significantly improve maintenance 
outcomes. Programs that encourage residents to dispose of waste properly and report blockages can enhance the 
effectiveness of municipal efforts [12]. Thus, increased awareness and involvement can lead to less waste being 
disposed of inappropriately. Also, community involvement fosters a sense of ownership and responsibility toward 
maintaining the drainage system. 

3. Improved Waste Management Services 
Enhancing waste management services to ensure regular collection and proper disposal of waste can reduce the 
burden on the drainage network [8]. As such, effective waste management reduces the amount of solid waste 
entering the drainage system. Proper waste disposal contributes to overall urban cleanliness and reduces public 
health risks. 
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4. Adequate Funding and Resource Allocation 
Securing adequate funding and allocating resources efficiently is crucial for sustained maintenance activities. This 
includes budgeting for regular maintenance, emergency repairs, and upgrading outdated infrastructure [3]. 
Adequate funding ensures that maintenance can be conducted regularly and systematically. Proper maintenance 
extends the lifespan of drainage infrastructure, reducing long-term costs. 

CONCLUSION 
The performance of Accra’s drainage network is significantly influenced by maintenance practices. Inadequate 
maintenance, characterized by infrequent cleaning, poor waste management, and limited community engagement, 
leads to frequent blockages and reduced drainage capacity. To mitigate flooding risks, it is essential to implement 
regular maintenance schedules, enhance community awareness, improve waste management services, and ensure 
adequate funding for maintenance activities. By addressing these challenges, Accra can enhance the effectiveness of 
its drainage network and reduce the adverse impacts of flooding. 
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