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Climate change has become a global issue and affects various regions at different levels. The hydro-climatic 

conditions and the natural fragility of Sub-Saharan Africa (SSA) make it prone to floods. The review was 

intended to comprehensively explore the determinants of floods in the continent and their effects on public 

health. An extensive systematic literature search in English was conducted for peer-reviewed papers, abstracts 

and internet articles, grey literature, and official Government documents and analysed to identify common 

themes, findings, and outcomes. Finally, the findings were categorized into common themes.  

 

The review revealed that the frequency and intensity of precipitations have increased in recent decades in 

SSA. This is worsened by anthropogenic activities including urban sprawl, population growth, and land use 

changes. The health effects of floods are diverse, varied, and specific to a particular context which can be 

immediate and long-term. The economic losses due to the flood events in the continent are huge. 

 

In conclusion, Governments across the continent need to give flood management a top priority as part of 

national disaster preparedness, response, and mitigation. Floods cannot be managed in isolation; it has to be 

incorporated into national urban planning with urbanization to make cities resilient and sustainable. 
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Introduction 

The 54 Nations states that make up the African continent are complexly diverse in geography and climatic 

conditions from the equatorial, Sahel to the desert. Rainfall and river flows in Africa show high levels of 

variability across a range of spatial and temporal scales.1-3 The continent also has large numbers of river basins 

that account for the significant total run-off. Flooding is the leading natural environmental disaster worldwide 

and one of the major challenges faced by countries in the 21st century.4-6In Kenya, flooding has emerged as 
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the most common meteorological disaster.7Worldwide, floods have increased both in terms of frequency and 

intensity thereby causing significant environmental destruction, impacts on economies and human 

activities.8,9Flooding poses serious socio-economic challenges, each year, flooding claims about 20,000 lives 

and adversely affect approximately 20 million people globally.6,7 Torrential rains and flooding affected 

600,000 people in 16 West African countries in September 2007. The worst-hit countries were Burkina Faso, 

Ghana, Senegal, and Niger. This event was closely followed by the 2007 floods that displaced more than a 

million people in Uganda, Ethiopia, Sudan, Burkina Faso, Togo, Mali, and Niger and claimed over 500 lives.10-

12The report of EM-DAT database revealed that floods alone accounted for 38.7% of all incidents, 6.2% of 

deaths and 43.0% of the population affected by all disaster caused by natural hazards in the world during 2000-

2009.13Floods are the most frequent environmental disasters affecting over 2.8 billion people globally and 

causing over 200, 000 deaths over the past decades.14 Between 1995-2005, the lives of 2.3 billion people were 

affected by floods, making it account for 47.0% of all weather-related disasters worldwide.15,16 Flooding is not 

a new occurrence in sub-Saharan Africa (SSA). Flooding has been reported in the city of Lagos, Nigeria since 

1947, and that was described as widespread and is now an annually recurring event.17 

 

In the past decade, across sub-Saharan Africa, floods have surged in intensity. The 2018-2019 southwest 

Indian Ocean cyclone season resulted in a level flood of damage previously unseen in Africa.18 The resulting 

cyclone Idai caused devastating flood damage in Mozambique and Zimbabwe with 602 deaths and 299 

fatalities respectively and damage to critical infrastructure worth about $1 billion.3,19 In 2012, 33 of the 36 

States of Nigeria were affected by floods with 37 million affected, 2.1 million people displaced, 363 people 

killed and more than 18,200 injured, and more than 18, 000 houses were damaged or destroyed.20 

 

In April 2022 alone, there were reports of at least 8 serious flooding events and twenty deaths in Nigeria and 

Ghana despite the fact that attention was largely overshadowed by the COVID-19 pandemic.21 Globally, floods 

are described in a number of ways depending on location (land surface, hydrology, geomorphology, and 

duration). Flooding, signifying the consequence of a flood is distinct from the flood itself which is defined as 

the condition that occurs when water overflows its natural or artificial confines of a stream, river, or other 

body of water or accumulates by drainage over low-lying areas.22,23 Since the “long rains” season started in 

March 2020, more than 13 million people have been affected by flooding in East Africa with about 981,000 

displaced.24 During the same period, 200 people were reported dead as a result of overflowing rivers and 

mudslides in Kenya with over 40,000 displaced. For the first time since records began 120 years ago, water 

levels of Lake Victoria reached the highest point, displacing thousands of people, and flooding homes, with 

the destruction of infrastructure and roads.25,26 

 

Thus, flooding is the most common environmental natural disaster ravaging the SSA and a threat to achieving 

sustainable development with the continent’s current level of development. The aim of the review is to assess 

the trends of flooding events and the impacts of floods on the health of the human population in SSA. Its 

objectives are to describe the causes of floods, flood types, what are its drivers (determinants), and finally 

describe the health impacts of floods. This study is an analysis of literature and published reports including 

grey literature, technical reports, and journal articles. A search was conducted on health databases– 

PubMed/Medline, ScienceDirect, Web of Science, Environmental Science and Pollution, and Google Scholar. 

A manual search of reference lists of selected articles was carried out for further relevant studies. This 

comprehensive review looked at the trends of flooding events across SSA with a particular focus on public 

health and to re-awaken the focus of Governments on the urgent need for more proactive and sustainable 

measures to curtail this recurrent environmental natural catastrophe in the continent. 

 

Types of floods  

Floods can be classified in a number of ways. Different types of floods can have different effects in terms of 

their impacts, property damage, and their impact on the affected community. Broadly, floods are classified 

into pluvial (overland), fluvial (river), and coastal (surge) floods, groundwater floods, or failure of artificial 

water systems.27,28 It is difficult and or almost impossible to describe the commonest type of flood in any area. 

This is because a flooding event is often always a mixed event. A combination of flood types can occur within 



Aliyu A, et al - Floods in Sub-Saharan Africa 

15 Niger Med J 2023;64(1):13-24. 

 

a country and city. Thus, flash flooding can occur in almost any area. Again, the low-lying topography of 

Lagos City, its coastal location, and its network of rivers provide the context for three different types of flood 

hazards. This is not peculiar to Nigeria alone. However, riverine (fluvial) flooding is reported to be one of the 

most common types of flooding24 

 

Pluvial floods can cause surface water and flash floods. Surface water floods occur when the urban drainage 

system is overwhelmed and water floods onto the streets. On the other hand, flash floods are sudden and 

appear unnoticed as a result of torrents of water triggered by intense rainfall (or a sudden release of water from 

a dam.) Often, they are very destructive because of debris that is swept along with the stormwater. In January 

2020, heavy rainfall in south-eastern Tanzania resulted in a flash flood with major destructive damage and 

fatalities; 18,000 people were affected, 1746 houses were destroyed, 1,074 latrines collapsed, 13 people died 

and 5 were reported missing.24,29 The same heavy rainfall in May 2022 resulted in flash flooding in Kwazulu, 

South Africa with the destruction of houses, roads, and bridges. 

 

The unprecedented, rapid urbanization in SSA is worsening flash floods as it increases the vulnerability to 

floods of some 238 million people who live in informal settlements.30In Ibadan-Nigeria and in many cities 

across Africa, the blockage of watercourses and drainage ditches as a result of dumping of refuse was seen as 

a significant factor in causing floods.31The same factors have been reported as operating in Africa’s economic 

capital city of Lagos.32 A report from Ouagadougou, the capital of Burkina Faso revealed that floods were due 

not only to extreme rainfall but also a consequence of human and environmental factors including unplanned 

urbanization.33Urban flooding is a pressing issue on the continent and in almost all the countries requires 

urgent drastic policies to combat it in the face of a changing climate. In Africa’s rapidly urbanizing cities, 

flood risks need to be taken into consideration together with other environmental factors in formulating future 

plains to make cities more resilient and sustainable. Such floods have a devastating impact because of their 

destructive phenomenon affecting human settlements and infrastructure.24 

 

Fluvial (river water) floods are frequently associated with violent convection storms of brief duration falling 

over a little area. It occurs when heavy torrential rain creates a flood event independent of an overflowing 

water body. Several hydrological factors are critical to the occurrence of fluvial floods: soil type, terrain 

gradients, vegetation cover, anthropogenic activities, etc. 

 

This usually unfolds over days or even months. Fluvial floods are the commonest type of flood and occur 

when water in a river, lake, or stream rises and overflows onto the surrounding banks, shores, and land. The 

drainage from a river can be widespread, as the flow affects smaller and bigger rivers downstream, often 

causing dams and dykes to break and overflow into nearby areas. In Uganda, river flooding displaced 

communities living close to the shoreline and created challenges to the country’s hydropower infrastructure. 

In western Tanzania, 180 houses, home to 1655 people were affected by flood water in Lake Tanganyika 

which also affected the country’s electricity resulting in huge power deficits.24,34 This flood often causes 

damage to farmlands and destruction of livestock resulting in food insecurity and malnutrition. The damage 

to infrastructure like roads and bridges results in restriction of movement and transportation of goods and 

services. 

 

Coastal (surge) floods occur where low lying normally dry lands is flooded by seawater. Storm surges are 

the leading cause of coastal flooding and are formed when high winds push the water on shore. Areas along 

the coast get flooded often due to phenomena like tsunamis, hurricanes, and unusually high tides. Flooding on 

the East African coast can hinder port activity and damage the mangrove forest which helps to prevent erosion, 

while the salinity can affect the productivity of the agricultural lands.35 The city of Lagos is located on the 

share of Atlantic Ocean on low-lying terrain which is less than 2 metres above sea level and consist of Lagoons 

and Creeks with a network of rivers.36 This makes it susceptible to both coastal and fluvial floods.37-39 Since 

2000, the frequency, spatial extend and severity of flooding caused by rainfall and storm surges has increased 

with coastal and mainland areas of the city experiencing increased flooding during the rainy season. Sea level 

rise associated with climate change, estimated to reach 59cm by 2100 is likely to worsen problems of coasted 
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inundation, flooding and intrusion of sea water into fresh water sources and ecosystems in Lagos.37,40 Also, 

the city of Dares Salaam, the economic capital of Tanzania is vulnerable to coastal flooding as 8% of it lies in 

a low elevation coastal zone that is more than 10m below sea level (Figure 1).24 The seawater being salty 

causes significant damage to infrastructure including buildings and disruption of communities forcing them 

to retreat inland. It can also permeate into groundwater supply. 

 

 
 

Figure 1: Effects of flooding in Da res Salaam 

 

Understanding flood events in SSA 

Climate change will have a huge impact on flooding around the world. Sub-Saharan Africa (SSA) is prone to 

climate change because it suffers from natural fragility, it is thus exposed to droughts and floods.41Natural 

fragility is related to topography, unpredictable weather trends and uncertain variations in precipitation 

patterns. The occurrence of a flood depends on a variety of factors; meteorology, topography, land use, soil 

type and antecedent moisture conditions.27,42It is difficult to separate the effects of natural climatic fluctuations 

and anthropogenic influences. Floods are often caused by a variety of mechanisms, but the major cause in 

SSA is heavy and torrential rainfall. Rising temperatures and precipitations are considered as proxies of 

climate change. Heavy precipitations, melting glaciers and thermal expansion of the oceans causing a rise in 

sea levels and inundations of coastal lands. Flood is a natural phenomenon that can be accentuated by 

anthropogenic activities and occurs at irregular, unpredictable intervals and varies in size area of extent and 

duration. Flood produces damage through the immense power and force of moving water and deposition of 

dirt and debris when flood water finally recedes.27There are many determinants (drivers) of flooding in SSA. 

These determents are multi-factorial and often overlapping. 

 

Urbanization: There is no doubt that SSA is undergoing rapid and unprecedented urbanization. Urbanization 

is the rate of movement of people from rural to urban areas for better opportunities, it has been seen as leading 

cause of flooding in flood-prone African urban areas. Currently, African continent has a population growth 

rate of 2.6% per annum and is expected to double by 2050.43Africa’s urban population is expected to triple 

from 548 million in 2018 to 1.5 billion in 2050.44 Urbanization has huge social, economic and health gains, 

but it is neither planned nor effectively managed in SSA. The urban stampede and increasing need for housing 

has resulted in a surge for informal and unplanned settlements. People with limited income who cannot afford 

housing in flood free areas tend to settle within flood-prone areas. They accept and cope with flooding due to 

limited alternatives.45,46 The African continent is rapidly urbanizing without requisite infrastructural base 

required to sustain the growing population. This has its own challenges as the convergence of climate change, 

floods and COVID-19 pandemic in the region reverse the gains in poverty reduction and sustainable 

development. All the three threaten development as a result of diversion of critical resources to combat them 

and thus, they block pathways out of poverty. 
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The unprecedented and unplanned nature of urban growth has made many African cities hotspots of health 

and environmental problems including flooding.3,47 The expansion and densification of cities change the 

natural landscape of a place as land use modifications are implemented to meet human needs. These changes 

increase impervious areas and reduce vegetative cover that acts as buffer against floods by absorbing surface 

water.48 When the natural vegetative cover is cleared for construction purposes, the impervious surfaces do 

not absorb water thereby increasing storm water flood.27Thus the city of Accra, Ghana lost more than half of 

its vegetation between 1986-201349which has impacted on its flood risks.50 While in Nigeria, agricultural 

settlements and forest land use are the most significant contributions to the changes in the level of flood 

risks.21,51 

 

Urban floods cannot be managed in isolation, responses to ameliorate their impacts are complicated by 

interlinked socio-economic, political and environmental changes.12 Poor governance and institutional 

weaknesses in the system at all levels of government has made it difficult to discharge constitutional 

responsibilities in managing the cities across the continent. The roles and responsibilities are not clearly 

delineated, there is poor inter-sectoral coordination and capacities of agencies to manage floods are weak. So, 

for urban cities in SSA, managing flood risks need to be considered when formulating future plans to make 

cities more resilient, sustainable and liveable. 

 

Waste management and drainage systems: Generally, the developing countries have a poor waste 

management system especially for solid waste. This is quite pervasive in SSA as the practice of dumping 

refuse on every available land, including roadsides, and drainages is quite common. In many cities, refuse 

spreads across the road thereby blocking traffic.52This is compounded by the ever increasing millions of tonnes 

of refuse generated as a consequence of population growth and urbanization. For instance, in Nigeria alone, 

over 25 million tonnes of municipal solid waste are generated annually. The wastes are commonly dumped in 

open dumps, uncontrolled landfills and dumps located along or beside major roads.42,52 This practice is not 

peculiar to Nigeria alone and waste dump sites dots the urban landscape of SSA (Figure 2).21 

 

 
 

Figure 2: Open dump site in a Nigerian city 

 

Municipal waste management, a key function of urban governance is poor and ineffective in SSA.The situation 

is worsened by the dearth of drainage systems and adequate storm water management infrastructure53,54 Poorly 

constructed and managed drains are the hallmarks of the majority of Nigeria and Ghanaian cities (Figure 3).21 
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Figure 3: Blocked drain a Ghanaian city 

 

Furthermore, the drainages are open, narrow and lacks connectivity within the catchments, thus cannot contain 

large volumes of water during heavy rainfall. Since the drains are open, it makes them liable to easy blockade 

through dumping of waste items by humans. A recent addition to this problem is the consumption of “sachet 

water” erroneously referred to as pure water (common in West African sub-region) that is sold in polythene 

packs which are a major source of plastic waste. They are mostly discarded indiscriminately thereby ending 

in drains resulting in blockade.55 

 

Urban physical planning: Properly planned urban settlements with adequate and well maintained drainage 

systems are a sinequa non for urbanization and urban renewal. Urban planning presents great opportunities 

for planned, regulated city expansion, regulating the environment, mitigating global warming and achieving 

sustainable development. But the detachment of urban planning and implementation from reality has worsened 

the environmental problems faced by African developing nations.56 Poor governance and political meddling 

are also common.57 The regulation of development is the purview of urban and physical planning and where 

there is a rise in informal settlements, urban planning has failed.21 

 

Health Consequences 

The effects of flooding on health is quite diverse. Health consequences occur directly through contact with 

flood waters and the flooded environment resulting in injuries from debris, chemical contamination and 

drowning. Indirectly, the health consequences are from damage to ecosystems, infrastructure, food and water 

supplies or support systems. This causes infectious diseases, malnutrition, poverty-related diseases and 

diseases associated with overcrowding.22 

 

It can be classified into immediate when the flood water is still present, medium term this occurs in days to 

weeks after the flood event and long term from months to years often after flood water might have receded. 

However, it has been reported that there is no clear cut definition of these terms. Indeed, in many situations 

these periods overlap.22 

 

Disruption of health care services: Flooding can significantly damage critical infrastructure of health care 

facilities directly disrupting the provision of health services, (Figure 4).33 Indirectly, it can hinder access to the 

facilities due to damaged roads and bridges. The damaged health facilities may result in displacement of 
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patients and staff. Also, patients can suffer from destruction/loss of medications, medical devices and 

consumables. 

 

 
 

Figure 4: Yalgado Teaching Hospital, Ouagadougou, B/Faso after 2009 floods 

 

Globally, two-thirds of flood-related deaths are from drowning and one-third from physical trauma, heart 

attacks, electrocution, carbon monoxide poisoning or fire. Other effects include outbreak of communicable 

diseases like cholera, gastroenteritis, dengue fever, malaria and poor mental health etc4,29,59 

 

Water-borne diseases: Flood is associated with diseases transmitted through faeco-oral route. This occurs as 

a result of contamination of drinking water supply. The flood water conveys pathogens (bacteria, viruses and 

parasites) into the potable water system resulting in outbreak of water-borne diseases.4 

 

Vector-borne diseases: Epstein60used epidemiologic triad to explain the occurrence of infectious diseases 

after floods vis-à-vis agent (vector/pathogen), transmission environment and host (man). After flooding, the 

environment is altered and becomes conducive breeding ground for the development of vectors and pathogens. 

These are diseases that require vehicular transfer from host to host (waterborne) and or vector/host as part of 

its life cycle (vector borne).61,62 For vector-borne diseases, the reproduction, development, behaviour and 

population dynamics of arthropod vectors, their pathogens and nonhuman vertebrate reservoir are affected by 

changes in precipitation.62 The incidence of mosquito borne diseases like Malaria, Rift valley fever and West 

Nile fever63etc are known to increase. For instance, the prevalence of malaria along Kenyan coast increased 

after heavy rains.4 Periods of heavy rainfall and flooding have been associated with outbreak of Rift valley 

fever.64 The favourable environment promotes the breeding of species of mosquitoes known as floodwater 

aedes. Infected aedes eggs hatch in the persistent stagnant water and matures into infective adult mosquitoes.65 

After the floods that occurred in Mozambique in 2000, the number of malaria cases within the displaced 

population increased by a factor of 1.5 to 2 times the previous level together with incidence of diarrhoeal 

diseases.66 Several studies have reported increased number of cases of malaria after flooding across the 

continent.67-69 

 

Rodent-borne diseases: These are also known to increase during period of heavy rainfall and associated 

flooding due to altered patterns of human pathogen-  rodent contact.70 It has been reported that heavy rainfall 

encourages excessive wild grass seed production that support increased outdoor rodent population71, while 

flooding forces rodents out from their burrows into built environment and closer to human habitations thereby 

increasing the risk of rodent-borne infectious diseases like Leptospirosis.72 High prevalence of Leptospirosis 

was reported in Garisa, Kenya after El Niño rains4, in North Eastern Kenya, a prevalence rate of 41.8% of 



Aliyu A, et al - Floods in Sub-Saharan Africa 

20 Niger Med J 2023;64(1):13-24. 

 

Leptospira bacteria was found among rodents73, 18.3% was reported in Kibera slums in Nairobi74 and 25% 

rate was found among Somali pastoralists in Northeast Kenya.75 

 

Physical health problems: Cuts, injuries and malnutrition etc are increased during or after floods. A study 

reported that women in low income areas had a higher likelihood of injury than women in higher income areas 

of Lagos.76 Contaminated water supplies as a result of flooding and or to treatment or storage systems77 and 

sewage system increases the risk of exposure to and transmission of water borne diseases.78,79 

 

Mental Health: According to WHO mental health consequences following floods have not been fully 

addressed.70 However, in recent times, this has become an important issue of public health concern. Flooding 

has negative effects on mental health and wellbeing.70 Factors associated with mental health after flood include 

among others previous experience following flood, vacating homes after flood and poor health at the time of 

flood. Deteriorated mental health resulting from floods is usually due to comorbid health problems, financial 

losses and community or social disruption.79 Despite a global increase in awareness of the importance of 

mental health, it has not been a prime focus in SSA due to the dominant role played by other diseases.80 Thus 

the paucity of literature on flooding events and its impact on mental health of affected victims. This is an area 

for future research. 

 

Conclusion 

The review revealed that floods have in recent decades increased as a result of climate change and worsened 

by anthropogenic activities with significant impact and different social, economic and health outcomes in 

SSA. Africa’s low contribution but high vulnerability to climate change calls for global cooperation and 

effective international response.79Climate change and its impact in Africa require governments and policy 

makers to act now on many pathways for mitigation. Risk factors such as informal settlements, housing on 

flood planes, communities living in close proximity to water bodies together with rapid unprecedented 

urbanization, population growth and environmental determinants exacerbate the vulnerability to floods in 

SSA.67,80-86 

 

There is urgent concern on the causes and effects of urban floods in the face of rapid urbanization in Africa as 

well as the coping strategies of those affected (particularly informal urban settlements), it is essential to 

comprehend the nature of the floods and associated risk factors in urban areas. Thus, there is need for a 

paradigm shift in governance and sustainable urban planning. Governments at all levels and residents most 

come together through appropriate fora to remove the distrust and limited community engagement that has 

hindered sustainable urban development. The opportunities for urbanization and its dividends are there, SSA 

cannot afford to be left behind. Developments on flood risk zones, flood planes and wetlands must be resisted 

against the backdrop of political interests. It is important to continuously create publicity awareness to 

citizenry of the consequences of flooding, promote health education on building codes and better housing and 

proper solid waste management. The issue of housing policies requires revisiting in order for governments 

across the continent to provide affordable housing for all on a sustainable basis. This will go a long way to 

move people away from flood prone areas, construct adequate drainages, green infrastructural development 

and urbanization. Flood management as part of management of natural disasters needs to be given top priority 

in SSA. 

 

Lessons learnt  

Floods as environmental natural disaster compounded by anthropogenic activities in SSA have increased in 

frequency due to heavy precipitations. Climate change has resulted in changed winds and precipitation 

conditions that pose a threat to the achievement of sustainable development goals (SDGs) in the continent. 

Management of floods and its aftermath needs to be given top priority in the National disaster preparedness, 

response and mitigation continuum. Flooding events and its impact on mental health of affected victims is a 

potential area for research in SSA. 

 

Conflicts of interest: Authors declare no conflict of interest  



Aliyu A, et al - Floods in Sub-Saharan Africa 

21 Niger Med J 2023;64(1):13-24. 

 

 

Financial support and sponsorship: Nil 

 

Reference  

1 Hamandawana H. The desiccation of southern Africa’s Okavango Delta: Periodic fluctuation or long-

term trend? Past Global changes, 2007: 15:12-13. 

2. Conway D, Persechino A, Ardoin-Bardin S, Hamandawana H, Dieulin C and Mahe G. Rainfall and 

river flow variability in sub-Saharan Africa during the twentieth century. Journal of 

Hydrometeorology, 2009: 10:41-59. 

3. Editorial: Flood risk management in Africa; Journal of Flood Risk Management 2020: 13: e12612.  

4. Okaka FO, Odhiambo BDO. Relationship between Flooding and Out Break of Infectious Diseasesin 

Kenya: A Review of the Literature. J Environ Public Health. 2018:5452938.doi: 

10.1155/2018/5452938. 

5. Wakuma Abaya S, Mandere N, Ewald G. Floods and health in Gambella region, Ethiopia: a qualitative 

assessment of the strengths and weaknesses of coping mechanisms. Glob Health Action. 2009 Oct 28; 

2. doi: 10.3402/gha.v2i0.2019.  

6. Mumuni A. Flooding and diarrhoeal disease incidence in urban poor communities in Accra, Ghana: 

investigating the effects of risk perceptive measures. Doctoral Thesis University of Ghana, Accra, 

Ghana 2013. 

7. Republic of Kenya. National Policy on Disaster Management, Ministry of Special programmes 

Nairobi, Kenya 2007. 

8. Ghimire, S. Application of a 2D Hydrodynamic model for Assessing Flood Risk from Extreme Storm 

events. Climate 2013: 1:148-162 

9. Tazen, F, Diarra A, Kabore RFW, Ibrahim B, Traore, M B, Traore K, and Karambiri H. Trends in 

flood events and their relationship to extreme rainfall in an urban area of sahelian West Africa: The 

case study of Ouagadougou, Burkina Faso. Flood risk management 2019: 12 (suppl. 1): e 12507. 

10. Kellens W, Terpstra T, De Maeyer P. Perception and communication of flood risks: A systematic 

review of empirical research. Risk analysis an international Journal 2013: 33:24-49. 

11. Carrick J, Abdul Rahim MSAB, Adjei C, Kalee HHHA, Backs S J, Bolan F C et al. Is planting trees 

the solution to reducing flood risks? J Flood risk management 2019: 12 (suppl. 2): e12484. 

12. Di Baldassarre G, Montanari A, Lins Hand Koutsoyiannis D. Flood fatalities in Africa from diagnose 

to mitigation. Geophysical Research Letters 2010: 37: L22402. 

13. EM-DAT. The OFDA/CRED. International Disaster Database Disaster Profiles. 2009. Available at: 

https://www.emdat.be (assessed 12/11/021)  

 14.     Hashizume M. Precipitation and Flood Hazards. Health effects, risks, impacts: Climate Vulnerability 

2013: 1:115-121  

 15.    UNISDR. The human cost of weather related disasters, 1995-2015. United Nations Office for Disaster 

Risk Reduction. Geneva 2015 

 16.    Olarenwaju C C, Chitakira M, Olarenwaju OA, Louw E. Impact of flood in Nigeria: A critical 

evaluation of health implications and management. Journal Disaster Risk Stud: 2019:11: a559 

 17.     Atufu C E and Holt CP. Evaluating the impacts of flooding on the residents of Lagos, Nigeria. In 

Hernandez S, Mambretti S, Proverbs D and Puertas J (Eds). Urban water systems and floods11. 2018: 

184: 81-90. https://doi.org/10.12495/FRARI180081  

18. Masters J. African’s Hurricane Katrina: Tropical Cyclone Idai causes an extreme catastrophe. Weather 

Underground 2019. Available at:https://www.undergound.com/cat6/African-Hurricane-Katrina-

Tropical- cyclone-Idai-Causes-Extreme-catastrophe (Accessed 5/2/022). 

19. Hillard L. Cyclone Idai reveals Africa’s vulnerabilities. 2019 available at: https://www.ctr.org/in-

brief/cycline-idai-reveals-africas-vulnerabilities (accessed 4/4/022). 

20. Olalekan Adekola: Adaptation to enhance climate resistance of urban infrastructure in Nigeria. 

Available at:https://www.adaptation-climate-resistance/urban/infrastructure 

21. Echendu AJ. Flooding in Nigeria and Ghana: Opportunities for partnerships in disaster-risk reduction 

Sustainability, Science, Practice and Policy 2021:18:1:1-15. 

https://www.emdat.be/
https://www.undergound.com/cat6/African-Hurricane-Katrina
https://www.ctr.org/in-brief/cycline-idai-reveals-africas-vulnerabilities
https://www.ctr.org/in-brief/cycline-idai-reveals-africas-vulnerabilities
https://www.adaptation-climate-resistance/urban/infrastructure


Aliyu A, et al - Floods in Sub-Saharan Africa 

22 Niger Med J 2023;64(1):13-24. 

 

22. Du W, FitzGerald J, Clark M, Hou Y H. Health impacts of floods. PreHosp Disaster Med 2010: 25: 

256-272. 

23. National Weather service weather glossary. Available at: 

https://www.erh.nose.gov/er/mk/glossary.html(accessed 12/3/021). 

24. C40 cities Finance Facility: Flooding in East Africa: The impacts and implications. 2020.Available at: 

https://www.c40cff.org/knowledge-library/flooding-in-east-african-megacities:(Accessed 20/9/2021) 

25. Office for Coordination of Humanitarian Affairs (OCHA). Floods and Locust outbreak snapshot 2020. 

Available at:https://reliefweb.int/report/ethiopia/eastern-african-region(accessed 7/1/021). 

26. Jones B. Kenya bears the brunt as floods devastate East Africa 2020. Available at: 

https://www.theguardian.com/news/2020may/13(Accessed 17/7/020)  

27. Legese B and Gumi B. Flooding in Ethiopia: Causes, impact and coping mechanism- A review. Intern 

J. Research and Analytical Review 2020; 7:707-716. 

28. Tilahum B. Analysis of causes and consequences ofFlash flood and Design for 

ResilientNeighbourhood in Kebele 02 of Bishoftu town 2018. Available at: 

https://etd.aav.edu.et/handle/123456789/7638 

29. Relief Web. Tanzania: Floods Jan 2020. Availableat: 

https://www.reliefweb.int/disaster/ff2020.00029-tza 

30. United Nations. Make cities and Human settlements inclusive, safe, resilient and sustainable. Available 

at: https://www.unstats.uk.org/sdgs/report/2019 (Accessed 1/3/022). 

31. Egbinola CN, Olaniran HD, Amanambu AC. Flood management in cities of developing counties. The 

examples of Ibadan, Nigeria. J of Flood Risk Management 2017: 10:546-554. 

32. Oshodi L. Food management and governance structure in Lagos, Nigeria. Available at: 

https://www.resilient-cities-iclei.org/fileadmin/sites/2013_01  (Assessed 21/7/021) 

33. Tazen, F, Diarra A, Kebore R F W, Ibrahim B, Bologo/Traore M, Traore K, Karambiri, H. Trends in 

flood events and their relationship to extreme rainfall in an urban area of sahelian west Africa: The 

case study of Ouagadougou, Burkina Faso. J Flood Risk Management 2018: e12507. 

34. Anami L. Death and destruction as floods rain havoc across East Africa. Available at: 

https://www/relief.int/report/Kenya/death-and-destruction- floods rain-havoc (Accessed 12/12021). 

35. Hinkal JB. Sea level rise impacts on Africa and the effects of mitigation and adaptation: an application 

of DIVA. Regional environmental change. 2012:207-224. 

36. Adelekan IO. Flood risk Management in the coastal city of Lagos, Nigeria. J. Flood Risk Management 

2016; 9:255-264. 

37. Lucas B. Urban Flood Management in Nigeria. K4D Helpdesk Report 948. Brighton, UK: Instt of 

Development studies: DO1:10.19088/K4D.2021.081. 

38. Adelekan IO, Asiyanbi AP. Flood risk perception in flooded affected communities in Lagos, Nigeria. 

Natural Hazards 2016: 80:445-469. 

39. Sojobi AO, Balogun I.I., Salami AW. Climate Change in Lagos state, Nigeria. What really changed? 

Environmental Monitoring and Assessment. 2016: 188:356. 

40. Hander H. Climate change in Nigeria: Impacts and responses. Instituteof Development Studies; 2019. 

Available at: https://www.opendocs.ids.ac.uk/opendoes/handle/20. 500.124131 

41.     Aliyu AA. Management of Disasters and Complex Emergencies in Africa: The challenges and 

constraints- A review. Ann Afr Med 2015: 14:123-31 

42. Agbola SB, Ajayi O, Taiwo JO. Wahab WB. The August 2011 floods in Ibadan, Nigeria: 

Anthropogenic causes and consequences. Intern J. Disaster Risk Science 2012: 3:207-217. 

43.    Pate MA, Seck AMC, Lo S, Horton R. A new Lancet Commission on the future of health and economic 

resiliency in Africa. Lancet. 2022; 400:641-643.  

44. United Nations. World Urbanization Prospects: The 2018 revision: New York: United Nations 

Department of Economic and Social Affairs/Population Division. 

45. Twum KO, Abubakari M. Cities and Floods; A pragmatic insight into the determinants of household 

coping strategies to floods in informal Accra, Ghana.  Jámbá J Disaster Risk Stud 2019: 1: e608. 

46. Mensah H, Ahadzie DK. Causes, impacts and coping strategies of floods in Ghana: a systematic 

review. SN Applied Sciences 2020; 2:792. 

https://www.erh.nose.gov/er/mk/glossary.html
https://reliefweb.int/report/ethiopia/eastern-african-region
https://www.theguardian.com/news/2020may/13
https://etd.aav.edu.et/handle/123456789/7638
https://www.reliefweb.int/disaster/ff2020.00029-tza
https://www.unstats.uk.org/sdgs/report/2019
https://www.resilient-cities-iclei.org/fileadmin/sites/2013_01
https://www/relief.int/report/Kenya/death
https://www.opendocs.ids.ac.uk/opendoes/handle/20.%20500.124131


Aliyu A, et al - Floods in Sub-Saharan Africa 

23 Niger Med J 2023;64(1):13-24. 

 

47. Baker JL. Climate change, disaster risk and the urban poor: Cities building resilience for a changing 

world. Washington DC. 2012: world Bank publications. 

48. Korah P, Cobbinah P. Juggling through Ghanaian Urbanization: Flood hazard mapping of Kumasi 

Geojournal 2017; 82:1195-1212. 

49. Owusu A. An Assessment of Urban Vegetation. Abundance in Accra Metropolitan Area, Ghana: A 

Geospatial Approach. Journal of Environmental Geogr 2018; 11:37-44. 

50. Ighile E, Shirakawa H. A study on the effects of land or change on Flooding Risks in Nigeria. 

Geographia Technica 2020; 15:19-101. 

51. Ali, P, Shuaibu T, Hundu TW, Nyayo A, Udeo V. Land use/cover change and its implications for flood 

events in Benue state Nigeria. J Research in Forestry, Wildlife and Environment 2021; 13:171-181. 

52. Aliyu, A A, Amadu L. Urbanization, Cities and Health: The challenges to Nigeria. A review. Ann Afr 

Med 2017; 16:149-58. 

53. Aseidu J. Reviewing the Argument on Floods in Urban Areas. Theoretical and Empirical Research in 

Urban Management 2020: 15:24-41. 

54. Salami R, Von Meding J, Giggins H. Vulnerability of Huinan settlements to Flood Risk in the core 

area of Ibadan Metropolis, Nigeria Jámbá journ Disaster Risk Studies. 2017; 9:1-14. 

55. Nkwunonwo UC, Whitworth M, Baily BA review and critical analysis of the efforts towards urban 

flood risk management in the Lagos region of Nigeria. Natural Hazards and Earth system Science 

2016:16:349-379. 

56. Mohammed M, Hassan N, Badamasi M. In Search of Missing Links: Urbanization and Climate change 

in Kano Metropolis, Nigeria. Intern Journal of Urban Sustainable Development 2019:11: 309-318. 

57. ChiwesheM. Urban Land Governance and Corruption in Sub-Saharan Africa. “In Land Issues for 

Urban Governance in Sub-Sahara Africa, edited by Home R. 2021:225-236. Cham: Springer. 

58. World Health Organization (WHO). Floods and Health: fact sheets for health Professional Regional 

Office for Europe Copen Hagen, 2014. Available at: https://www.euro.who.int (Accessed 17/5/022) 

59. Bich TH, Quang LN, Ha TT, Hanh TTD, Guha-Sapir D. Impacts flood on health: epidemiologic 

evidence from Hanoi, Vietnam. Global Health Action. 2011; 4:6356. 

60. Epstein PR. Climate change and Emerging infectious diseases. Microbes and infection 2001; 3:747-

754. 

61. Brown L, Murray V. Examining the relationship between infectious diseases and flooding in Europe: 

a systematic literature review and summary of possible public health interventions. Disaster Health 

2013; 1:117-127. 

62. Patz JA, Olson SH, Uejio CK, Gibbs HK. Disease emergence in global climate and land use change. 

Medical clinics North America 2008; 92:1473-1491. 

63. Minamiguchi N. Health risks and Hazards caused by Floods. 

Availableat:https://www.ssc.dk/smitherberedskab/infaktionshygiejne/ (Assessed 14/6/022) 

64. Relman DA, Hamburg MA, Choffnes ER, Mack A. Global climate change and extreme weather 

events. Understanding the contributions to infections disease emergence. In proceedings of workshop 

summary: Forum on Global Health. Washington D C, 2008. 

65. Himeidan YE, Kweka EJ, Mahgoub MM, El Rayah E, Ouma JO. Recent outbreaks of Rift valley fever 

in East Africa and the Middle East. Front Public Health 2014; 2:169.doi: 10.3389/fpubh.2014.00169. 

66. Kondo H, Seo N, Yasuda T, Hasizume M, Koido Y, et al, post-flood infectious diseases in 

Mozambique. PreHosp Disaster Med 2002; 17:126-133. 

67. Suhr F, Steinert JI. Epidemiology of floods in Sub-Saharan Africa: a systematic review of health 

outcomes. BMC Public Health. 2022; 22:268 

68. Boyce R, Reyes R, Matte M, Ntaro M, Mulogo E, and Metlay J P, et al. Severe flooding and Malaria 

transmission in the Western Uganda highlands. Implications for disease control in an era of global 

climate change. J Inf. Dis. 2016; 214:1403 

69. Chirebvu E, Chimbari MJ, Ngwenya BN, Sartorius B. Clinical Malaria transmission trends and its 

association with climatic variables in Tutu village, Botswana: A retrospective analysis PLOS One 

2016. 11(3):e0139843DOI:10.1371/journal.pone.0139843 

https://www.euro.who.int/
https://www.ssc.dk/smitherberedskab/infaktionshygiejne/


Aliyu A, et al - Floods in Sub-Saharan Africa 

24 Niger Med J 2023;64(1):13-24. 

 

70. Ahern M, Kovats RS, Wilkison P, Few R, Matthies F. Global health impacts of floods: epidemiologic 

evidence. Epidemiologic Review 2005; 27:36-46. 

71. Diaz H. Rodent-borne infectious disease outbreak after flooding disasters: Epidemiology Management 

and Prevention. Journal Emergency Management 2015: 3:459-467. 

72. European Centre for Disease Prevention and Control. Cyclone Idai: risk of communicable Diseases in 

southern Africa. 10 April, 2019. ECDC: Stockholm, 2019. 

73. Kimari MW. A pilot study of Leptospira in rodents in North Eastern Kenya. MSc Thesis, University 

of Edinburg, Edinburg, UK 2016. 

74. Halliday JEB, Knobel DL, Allan KJ, Bronswoort Mark de CB, Handel I, et al. Urban Leptospirosis in 

Africa: Across-sectional survey of Leptospira infection in rodents in Kibera urban settlement, Nairobi-

Kenya. American Journal Tropical Medicine and Hygiene. 2013; 89:1095-1102. 

75. Ari MD, Gurach A, Fadeel MA, Njuguma C, Njeriga KM, Kalani R, et al. Challenges of establishing 

correct diagnosis of outbreaks of acute febrile illnesses in Africa: the case of a likely Brucella outbreak 

among nomadic pastoralists, Northeast Kenya, March-July 2005. American Journal Tropical Medicine 

and Hygiene 2011; 85:909-912. 

76. Ajibade I, McBean G, Beznerkerr R. Urban flooding in Lagos, Nigeria: patterns of vulnerability and 

resilience among women. Global Environ Change. 2013; 23:1714-25. 

77. Lee J, Perera D, Glickman T and Taing L. Progress in Disaster Science 

https://de.doi.org/10.1016/j.pdisas.2020/100R3. 

78. Hunder PR. Climate change and water-borne and vector-borne disease J. Appl Microbiol. 2003; 94: 

37-46. 

79. Fields S. Continental divide: Why Africa’s Climate change is greater. Environ Health Perspect 

2005:113 

80. Aderman K, Turner LR, Tong S. Floods and human health: a systematic review. Environ Intern 2012: 

47:37-47 

81. Sankoh O, Sevalie S, Western M. Mental health in African. Lancet Global Health 2018: e954-5. 

82.       Cissé G, Kone B, Bá H, Mbaye I, Koba K, Utzinger J, et al. Ecohealth and climate change: adaptation 

to flooding events in Riverside secondary cities, West Africa. 2011:56-67. 

https://:doi.org.co.1007/978-94-007 

83. Okollo J O, Moturi W N, Ogendi G M. Open defaecation and its effects on the bacteriological quality 

of drinking water sources in Isolo County Kenya Environmental Health Insights. 2017 

https://doi.org/10.117/117863021 

84. Parnell S, Walawege R. Sub-Saharan African urbanisation and global environmental change. Global 

Environ change 2011: 21-20. https://doiorg/10/1016/globalcha.2011.09.014 

85. Salami R O, Meding J K von, Giggins H. Urban Settlements vulnerability to flood risks in African 

cities: a conceptual framework. Jámbá: Journ Disaster Risk Studies 

2017:19:https://doi.org/10.4102/jamba.v9i1.370 

86. Li C, Chai Y, Yang I, Li H. Spatio-temporal distribution of flood disasters and analysis of influencing 

factors in Africa. Nature Hazards 2016; 82:721-31 

https://de.doi.org/10.1016/j.pdisas.2020/100R3
https://doi.org/10.117/117863021
https://doiorg/10/1016/globalcha.2011.09.014
https://doi.org/10.4102/jamba.v9i1.370

