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ABSTRACT 

Flooding is one of the most common natural hazards, causing disastrous impacts in Nigeria. Based 

on a systematic review of previous research work, this study highlights the causes of flood disaster and 

its effective mitigation strategies in Ilaro formation, Dahomey Basin southwestern Nigeria. The findings 

revealed that in most cases in Nigeria, flood disaster is caused by natural and human activities such as 

excessive rainfall, poor drainage facilities, poor waste disposal practices and weak policy 

implementation by institutions concerned with flood management. The study further revealed that 

increasing deforestation, and inability of land developers to adhere to physical development plans and 

schemes also caused flood disaster in the study area. The study concludes that flood disaster in Ilaro 

Formation affect physical developments such as houses, roads and other structures. In cases of serious 

flooding, lives can be lost in the process. This study recommends more community-based approaches 

to help raise environmental awareness and support the affected community residents through grants 

from government and donor agencies as this would enhance their coping strategies for curbing the 

problems and indeed remediating the flood disaster in the area. It was also suggested that land 

development control activities should be taken seriously to avoid the erection of developments on flood 

plains and flood prone areas. 
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1.  INTRODUCTION 

 

Flood is a condition by which a dry land is covered with water for a given period, which 

may be as a result of rainfall and runoff, an overflow from the streams, rivers and seas 

underground seepages or discharges from domestic pipes and reservoirs (Viesman, et al., 1989). 

It is a serious global issue that has an impact on several towns and countries (Kumar, et al., 

2023; Weday, et al., 2023). Flood problems are common in low-lying areas and flood plains of 

the world (Aris, et al., 1979). Studies show that the flood problem affects both developed and 

developing countries (Kablan, et al., 2017; Danhassan et al., 2023). Flood has been reported to 

be one of the key environmental disasters that significantly affects both the environment and 

public property (Hossain and Meng 2020).  

Flood is the most common global natural disasters that leads to loss life and property 

(Balasbaneh et al., 2019; Dias et al., 2021; Al-Aizari et al., 2022; Chen 2022; Cheung et al., 

2022; Grigorieva et al., 2022; Stefanidis et al., 2022). This natural disaster, mainly caused due 

to the existence of poor drainage facilities, blocked drains, improper road construction, and 

poor maintenance, culture and the various activities of humans on flood plains. A situation 

where there is no provision of drains to convey flood waters to suitable outlets induces flooding 

or the drainage facilities are poorly designed and installed. In many urban areas, some of the 

existing drains on the roads have been turned to refuse dumps. Also, as a result of the perennial 

flooding of our highways, potholes are covered with water and motorist experience difficulties 

moving from one point to another. 

 In the last three decades flood alone affects over 2.3 billion people, accounting for 74% 

of all recorded natural disasters, and responsible for 43.5% all death in 2019 from natural 

disaster globally (Suhr et al., 2022). It has wreaked havoc on development infrastructure, crops 

and increased human casualties all over the world (Monirul Qader Mirza 2002; Danhassan et 

al., 2023).  

Floods may have disastrous effects on the economy and society, and rehabilitation and 

reconstruction can be expensive (Svetlana et al., 2015). Flooding has already damaged the 

economy and infrastructures in developing countries as the poor people are less equipped and 

insufficient drainage system. Among infrastructures, bridges are the most vulnerable to flood. 

Due to the increasing occurrence of climate extremes like flooding, bridge failures are likely to 

increase. Failures of bridges due to floods have been reported in different countries (Tan et al., 

2020; Mitoulis et al., 2021; Michalis et al., 2022; Pejovi’c et al., 2022). 

 Previous studies have confirmed that flooding not only destroys roads, but also destroys 

walls and collapses roofs (Giannaros et al., 2020; Yusmah et al., 2020; Tiepolo et al., 2021). 

Uncontrolled waste disposal by urban residents can block waterways and increase the risk of 

flooding. Due to technical problems, flood channels in some cities are not able to prevent flood 

related disasters. Unplanned urban development is another threat to urban environment. For 

instance, unplanned urban development can increase the risk of urban flood in African countries 

(Di-Baldassarre et al., 2010).  

The increase in human settlements and economic assets in floodplains and coastal areas, 

along with the alteration in flood magnitude and frequency due to climate change, leads to a 

higher degree of flood (Hirabayashi et al., 2013; Craciun et al., 2022; Cheung et al., 2022; 

Stefanidis et al., 2022; Grigorieva et al., 2022). Thus highlighting the need to adopt national 

and local risk reduction and adaptation strategies to improve the resilience of communities to 

the negative impacts of floods (Hammond et al., 2015; Nofal and van de Lindt 2022).  
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Recently, several national and international research programs have been devoted to 

investigating extreme flood events and promoting advances in methods, strategies, and flood 

simulation techniques to enhance flood management (FloodRISE: UCI, 2022; FLOODsite: 

FLOODsite, 2009 and Samuels et al., 2009; KULTURisk: KULTURisk, 2011; IMPACT: 

Morris and Hassan 2005). Many programs were put in place to combat the flood threat in 

Nigeria. These include The National Disaster Response Plan (NDRP), National Disaster 

Management Framework (NDMF), National Flood Preparedness Plan (NFPP), and National 

Environmental (soil erosion and flood control) Regulations, 2011. 

 

 

2.  LOCATION AND GEOLOGY OF THE STUDY AREA 

 

The Nigerian sector of the Dahomey Basin is located within the Gulf of Guinea (Figure 

1) and covers the southwestern part of Nigeria between longitudes 2°30ʹE and 5°00ʹE, and 

latitudes 6°00ʹN and 7°00ʹN, cutting across three different states including Lagos, Ogun and 

Ondo States (Figure 2). The northern edge of the basin is defined by the Basement Complex 

rocks of south western Nigeria, which is part of the West African Shield (Rahaman 1976; 

Oluyide 1988). To the east, it is limited by the Okitipupa Ridge (supposedly a continental 

extension of the Chain Fracture Zone) which forms a wedge that separates its Cretaceous –

Cenozoic sediments from the Tertiary sediments of the Niger Delta. The Dahomey Basin 

extends westerly through Benin and Togo into Ghana where the boundary is defined by the 

Ghana Ridge (supposedly a continental extension of the Romanche Fracture Zone). The 

southern limit is the Atlantic Ocean. As part of the West African pericratonic basin system 

(Guiraud and Maurin 1992; Burke et al. 2003; Bumby and Guiraud 2005; Brownfield and 

Charpentier 2006), the Dahomey Basin covers much of the continental margin of the Gulf of 

Guinea.  

Tectonic evolution of the Dahomey Basin has been related to the Late Jurassic trans 

current movements along oceanic fractures zones which resulted in the opening-up of the South 

Atlantic and subsequent separation of the African and South American Plates (Omatsola and 

Adegoke 1981; Mascle et al. 1988; Onuoha and Ofoegbu 1988; Brownfield and Charpentier 

2006; Omosanya et al. 2012; Kaki et al. 2013; Fadiya and Ojoawo 2015). Basement tectonics 

and block faulting comprised the intra-cratonic (pre- drift), syn-rift (or rift) and post-rift (drift) 

stages which resulted in the formation of east to west oriented structural basins. The boundaries 

of each of these structural basins are defined by the east – west transform fault systems (Akande 

et al. 2012). Hence, the observed principal basement structures in the basin are related to Early 

Cretaceous rifting, dominated by normal faults bounding a series of linked half-grabens. The 

major structures appear to have formed in the Neocomian to Barremian (Oladele and Ayolabi 

2014).  

The general geology and tectonostratigraphic sequences of the Dahomey Basin (Figure 

3) which span from Cretaceous to Recent, and have been studied extensively by many 

researchers (Adekeye et al. 2019; Omatsola and Adegoke 1981; Billman 1992; Jan Duchene 

1998; Omosanya et al. 2012; Kaki et al. 2013; d’Almeida et al. 2016; Akande et al. 2018). This 

includes the Cretaceous Abeokuta Group, which comprise the Ise, Afowo and Araromi 

Formations; the Palaeocene Ewekoro Formation; the Late Palaeocene to early Eocene Akinbo 

Formation; the Eocene Oshosun and Ilaro Formations and the Pleistocene to Recent Benin 

Formation (Figure 4). Ilaro Formation is underlain by limestone, clay and sands. It has a typical 
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climate marked with significant rainfall between April and October. The raining season is long 

and has high impacts most especially on the environment. The annual rainfall is 2150 mm, and 

temperature is averagely 28 ℃. The average humidity and dew point are 62% and 22 ℃, 

respectively.  

 

 
 

Figure 1. Regional map of the Gulf of Guinea showing the location of Dahomey Basin in 

relation to other basins (modified after Brownfield, et al 2006). 

 

 

It has a relief of 200m above sea level. The study area is accessible through Papalanto-

Ifo road towards Ilaro town. It is also accessible by major road, minor roads and several 

footpaths. 

Ilaro Formation has little information on the environmental impacts of flood disaster. 

Therefore, flooding related information are needed to increase our knowledge and 

understanding, thereby Creating awareness on the impacts of flood disaster and its effective 

mitigation strategies in Ilaro Formation Nigeria which necessitated this study. 
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Figure 2. Geological map of Dahomey Basin in the Nigerian sector and the states located on 

the basin (modified after Jones, et al., 1964). 

 

 

3.  OCCURRENCES AND CAUSES OF FLOODING IN ILARO FORMATION  

     NIGERIA  

 

Flooding in Nigeria occurs in three forms; coastal flooding, river flooding and urban 

flooding also called flash floods. Coastal flooding occurs in the low lying belt of mangrove and 

fresh water swamps along the coast. River flooding occurs in the flood plains of the larger rivers 

while urban flooding is linked with rivers in the inland areas. It is often short-lived and the 

sudden heavy rains in the inland areas can change them into a destructive torrent (Scott 2007).  

Many factors are responsible for flooding which include; dumping of refuse in water 

bodies (David 2004), constructing buildings on flood plains and poor maintenance of drainage 

facilities (Ajayi 2012). Removal of vegetation, increase in the size of water channel and increase 

in erosion also contribute to flooding. Flooding has many extreme negative social, economic 

and environmental impacts (Apan et al., 2010). Some of the negative impacts of flooding 

include; damage to properties, crops and livestock, loss of human life, health problems, damage 

to roads, bridges, and power plants. There is also disruption of economic activities and 

livelihoods of victims (Ajayi, 2012).  
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Figure 3. Generalized stratigraphic column showing age, lithology, and sequence of  

the formations and tectonic stage of basin development in the Nigerian sector of  

the Dahomey Basin. 

 

 

Flooding has remained a prevalent environmental problemin in Nigeria. Available studies 

have shown that there is frequent occurrence of flooding (Ishaya et al., 2009; Kolawole et al., 

2011; Olajuyigbe et al., 2012; Ejenma et al., 2014; Komolafe et al., 2015; Nkwunonwo, 2016; 

Yesufu, 2016; Sule et al., 2016; Adetuji and Oleyele, 2018 and Onwuemele 2018; Bamidele 

and Badiora, 2019). Nigeria has experienced increasing numbers of extreme wet events, 
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resulting in severe flooding. The most notable occurrences were in 2002, 2003, 2005, 2006, 

2007, 2008, 2009, 2010, 2012, up to 2022 (Chioma et al 2019; Umar and Gray 2022). In the 

states of southwestern Nigeria, flooding is an occurrence with wide ranging impacts.  

The widespread flooding in Nigeria along with how to deal with associated challenges 

has received considerable attention, although more discussions focused on local communities, 

geopolitical regions and states within the country (Aderogba 2012a; Adeoye et al. 2009; Ali 

and Hamidu 2012; Bashir et al. 2012; Agbonkhese et al. 2014; Adedeji et al. 2012; Terungwa 

and Torkwase 2013; Obeta 2014; Ologunorisa 2004; Ojigi et al. 2013; Aderogba et al. 2012; 

Ogwuche and Abah 2014; Nwilo et al. 2012; Adelekan 2010). 

 

 
 

Figure 4. Geological map of Ogun state showing Ilaro Formation 

 

 

In view of the causes of the flood hazard, climate change, poor urban planning and 

environmental management along with anthropogenic activities have been generally listed 

(Adeoye et al. 2009; Aderogba et al. 2012; Adeloye and Rustum 2011). Although the lack of 

definite measures and capacity to radically tackle the hazard within the country has been 

arguably overwhelming, concerted efforts in the form of environmental and infrastructural 

planning, policy directives, social responses, physical intervention and enhanced public 

enlightenment programmes have been extensively considered (Agbola et al. 2012, Ali & 



World News of Natural Sciences 52 (2024) 58-81 

 

 

-65- 

Hamidu 2012, Bashir et al. 2012). Other measures considered are community based early 

warning systems (Agbonkhese et al. 2014), humanitarian aids from government and private 

sectors (Adeoye et al. 2009) and appropriate level of preparedness and capacity building 

(Adedeji et al. 2012).  

The need for science and technology to embrace environmental education in Nigeria is 

highlighted (Terungwa & Torkwase 2013) while food hazard mapping as well as assessment of 

vulnerabilities of lives and properties which play key roles in building community resilience to 

flooding is considered (Adeaga 2008, Ajibade et al. 2013, Adelekan 2010, Ologunorisa 

2004).There is complete agreement that the occurrence, extent, and intensity of extreme 

weather related events, such as extreme rainfall or temperature and storms, among others which 

cause natural disasters such as floods, will increase because of anthropogenic causes and 

climate change. Echendu (2021) identified anthropogenic causes as the main drivers of flooding 

in Nigeria, worsening the effects of heavy rainfall, but the effects of these can be mitigated by 

risk-management strategies and infrastructure planning. According to available studies, 

flooding in Nigeria is caused by weak implementation of planning policies, streams and channel 

obstruction due to indiscriminate waste disposal habits and human activities in flood plains  

(Ituen et al., 2014; Ekpoh 2015; Udoh 2015 and Evan et al., 2017; Abraham et al., 2021) 

 

 

4.  REVIEW OF SOME MAJOR EXISTING STUDIES REGARDING FLOOD IN 

     NIGERIA 

 

Umar and Gray (2023). Worked on flooding in Nigeria: a review of its occurrence and 

impacts and approaches to modelling flood data. The aim of the study was to understand the 

frequency and patterns of flooding and approaches to its modelling in relation to current 

practices globally. Their result revealed that the northern part of Nigeria is affected more by 

flooding than the south, their results also revealed that the use of remote sensing data with GIS 

techniques has been the most common approach to flood modelling in Nigeria. 

Adegun (2023). Worked on flood-related challenges and impacts within coastal informal 

settlements: a case from Lagos, Nigeria. The study aimed to considers climate impacts and 

environmental challenges (flooding and sea-level rise) in one of the coastal informal settlements 

in Lagos, Nigeria. The results illuminate negative corollaries at the intersection of informal 

urbanization and climate change in coastal settings. Flood-related impacts on the built and 

natural environment were significant. 

Nkeki et al., (2013). Carried out a geospatial techniques for the assessment and analysis 

of flood risk along the Niger-Benue basin in Nigeria. The aim of the study was to assess the 

spatial impact of the October 2012 flooding of the Niger-Benue basin on the surrounding areas, 

their findings indicate that flooding along the Niger-Benue basin can be mitigated and 

monitored using geospatial methods. 

Chioma, et al., (2019). Worked on the Impacts of flood disasters in Nigeria: A critical 

evaluation of health implications and management. The aim of the study was to reviews flood 

disasters in Nigeria and how they have been managed over the past two decades. This study 

found that flood related health indicators are poorly managed and that flood response and 

planning are not well coordinated 

Echendu (2020). Worked on the impact of flooding on Nigeria’s sustainable development 

goals (SDGs). The study aimed to highlights the impact flooding has on Nigeria reaching SDGs 
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and enumerates the specific SDGs most directly impacted. The results revealed that unregulated 

urbanization, poor planning laws, corruption, and a poor waste management system are the 

major causes of flooding in Nigeria. 

Rameshwaran et al., (2021). Carried out a gender perspective on the impact of flood on 

the food security of households in rural communities of Anambra state, Nigeria. The aim of the 

study was to examine gender perspectives of the implications of the severe 2012 flood on 

household food security in rural Anambra state, Nigeria. Their findings revealed that 

households in Nigeria may be able to remain food secure after future floods by diversifying 

their income away from agriculture, building early warning systems, and improving women’s 

education. 

Danhassan et al., (2023). Carried out a research on flood policy and governance: A 

pathway for policy coherence in Nigeria. The objective of the study was to examine and 

understand how flood governance and policy coherence are approached, as well as institutional 

design and implementation for coherence in Nigeria. Their findings revealed that there is no 

single flood policy in Nigeria. Due to this, there is no focus and no defined objectives for flood 

governance, prevention, control, and management, and no imperative for the government to 

seek both short-term and long term flood solutions. 

Buba et al., (2021). Worked on assessment of flood vulnerability in some communities in 

Lokoja, Kogi State, Nigeria, using participatory geographic information systems. The aim of 

the study was to conduct a vulnerability assessment in Lokoja as a pre-flood strategy that 

involves the communities. Their results revealed that there is a strong correlation between flood 

vulnerability and elevation, as well as land use, among other parameters. 

Cirella and Iyalomhe (2018). Carried out flooding Conceptual Review: Sustainability-

focalized best practices in Nigeria. The aim of study was to utilize a conceptual framework to 

assess and identify areas within Nigeria prone to flooding and examine possible means of 

alleviating damage and harm. Their results of this study indicate that several factors contribute 

to the frequency of flooding, including different precipitation patterns, urbanization, and 

increased paved surfaces. 

Ajaero (2017). Carried out a research on the impacts of flood on food crop production 

and the adaptive measures among farmers in the northern guinea savannah of agro ecological 

zone of Kaduna state, Nigeria. The aim of the study was to analysis the impact of flood on food 

crop production and the adaptive measures among farmers in northern guinea savannah of agro 

ecological zone of Kaduna state. The findings revealed that flood has multidimensional impact 

on crop production. The impact is viewed differently by farmers. 

Nkwunonwo et al., (2015). Assessed flooding and flood risk reduction in Nigeria with a 

view to determining the cardinal gaps. Their study observed that flooding has become a frequent 

hazard in Nigeria. They noted that factors such as rapid population growth, urbanization, poor 

urban planning and climate change especially increased frequency and intensity of rainfall had 

resulted in flooding in major parts of Nigeria. Specifically, they showed that between 1985 and 

2014, flooding in Nigeria has affected 11 million lives resulting in 1100 deathsand properties 

being damaged to exceed US$17 billion. According to them, Lagos state has recorded the 

largest percentage of flooding in Nigeria while Niger, Adamawa, Oyo, Kano and Jigawa states 

are also experiencing flooding. They argued that in spite of the growing scenarios of flooding 

and its potentials to affect lives and properties, little is done to stem the tide of flood occurrence 

in Nigeria. They suggested that more robust and scientific approaches to flood risk reduction 
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such as flood modeling and vulnerability assessment be employed in flood management in 

Nigeria. 

Magami et al., (2014) assessed the causes and consequences of flooding in Nigeria. They 

revealed that flooding in Nigeria is caused by dam failure, over flowing of major rivers, coastal 

storms, ignorance of warning from Nigeria meteorological agency, delay in evaluation of flood 

victims and settlement of people at flood prone areas such as riverine areas and sea coast. Other 

causes of flooding that they observed were climate change, extraordinary heavy rains and 

continued release of excess water from artificial reservoirs. They also pointed out that poor 

maintenance of drainage channels coupled with indiscriminate waste disposal result in flooding 

in Nigeria. 

Rufa’i (2020) assessed household preparedness to flood risk hazard in Nigeria. He noted 

that climate change which triggers severe rainfall results in flooding. While flooding is 

increasing in terms of occurrences in Nigeria, the preparedness of households have not been 

given attention. He based his study on review of existing literature which point to the fact that 

households are losing properties, lives and other valuables to flooding. 

Nnodim and Ezekiel (2020) examined the perceived impact of perennial flooding on 

livelihood activities of rural dwellers of Orashi Region of Rivers State. They adopted the 

descriptive survey design and collected data from rural dwellers in Orashi region. They used 

simple random sampling in selecting 150 rural dwellers in flood affected communities. Their 

findings revealed that the causes of flooding in rural areas of Orashi region were prolonged 

rainfall, overflow of rivers, continued release of excess water from artificial reservoirs, climate 

change amongst others. They also revealed that flooding submerge farmlands, destroy crops, 

destroy irrigation facilities, destroy harvested produce while also affecting fish farming through 

the spread of infection that causes diseases in fishes. 

Yaode et al., (2020) carried out a vulnerability analysis of flood disaster in Ibadan, 

Nigeria. He obtained data through personal observations and questionnaire. They sampled 

respondents that have been affected by flooding in time past. They analyzed data using 

appropriate descriptive and inferential statistics. Their findings observed that rainfall is the 

highest cause of flooding. They also pointed out that terrain of the area is the least cause of 

flooding. Since rainfall account for most flood occurrences, they called for adequate 

channelization. This will help in reducing the hazards of flooding and it negative consequences 

on the residents of Ibadan. Oduwaye et al. (2010) investigate the socio-economic factors 

influencing the nature of housing in the urban area among the low income group in Makoko, 

Lagos State. Based on the administration and analysis of 254 questionnaires, the study finds 

that large proportion of the dwellers resides in plank- or bamboo-made houses as these are of 

low cost and represent affordable housing. Adelekan (2010) evaluates the risks and 

vulnerabilities associated with four selected urban poor communities near the coast in Lagos 

State, Nigeria. The study concludes that flooding exacerbated urban development and 

vulnerability. This is however traceable to the provision of social infrastructure and poor urban 

management of which the poor are the most affected. 

 

 

5.  THE IMPACTS OF FLOOD DISASTERS IN NIGERIA  

 

Nigeria as in many developing nations, the impacts of flooding are observed to be more 

devastating due to the increased vulnerability of many communities. The National Emergency 
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Management Agency (NEMA) reported that the country experienced heavy floods between 

July and November 2012, which resulted in 363 death cases, over 2.1 million displaced persons, 

and about N2.6 trillion losses (Ogunlesi, 2016). The agency further noted that the floods 

affected over seven million people in 30 states of the federation and were described as the worst 

ever in the last 40 years. Further, available statistics estimate the number of people affected by 

floods and death cases at 1,222,370 and 522 between 2015 and 2020 in Nigeria (Anadolu 

Agency, 2020; BBC News, 2018; International Federation of Red Cross, 2019). In 2001 

collectively 500 people died as a result of flood in Abia, Adamawa and Akwa Ibom states 

respectively (Bashir, et al 2012). 

Recently in September 2022 flood claims lives of more than 300 and displaced over 100, 

000 people in Nigeria and the counting continues (Nigerian Info 16 September 2021). In 2011, 

2105 buildings were destroyed by floods in Ibadan (Bashir, et al 2012). In September 2022, 97 

people died from flood in Jigawa State (Daily Post. 23 September 2022). Approximately 43,155 

people have been displaced by floods in Borno, Adamawa and Yobe states in 2022 (UN OCHA 

2022). In Benue over 3274 people were displace while about 1213 houses were destroyed in 

2022 flood (UN OCHA 2022). Lagos alone loses about 3.9 billion dollars to flood yearly 

(Adelekan, et al., 2015; Adegun 2023). In Nigeria, in 2012 the total losses to flood were put at 

US$16.9 billion (Echendu, 2020).  

In Nigeria, flooding has become one of the major threats to deal with given the poor and 

limited infrastructure, and political-will. In addition, the lack of human and financial resources 

of local governments and a lack of coordination between relevant stakeholders contributing to 

the inadequate response to flood disasters (Adekola, et al.,2018; Chioma, 2019; Echendu 2020; 

Ifiok, et al 2022; Echendu 2022; Morgan et al 2015). Kawasaki et al. (2020) examined the 

extent to which floods impact household poverty levels by employing a survey design method 

administered in the city of Bago, Myanmar. The analysis of collected data based on multi-

regression and spatial estimation techniques revealed that flooding aggravated poverty levels 

while the majority of the affected flood victims were the poor. 

 

5. 1. The impacts of flooding on built environment in Ilaro Formation 

The flood prone zones in Ilaro Formation include Gbogidi, Ikosi, Double Crown and Odo 

Fufu, Despite being a natural phenomenon, the impacts of flooding in densely populated and 

poor communities are particularly severe (Dewan, 2015; Egbinola et al., 2017). Flooding 

significantly impacts the community, the people, natural and built environment, including 

buildings, roads, and other available infrastructure (Figure 5 and Figure 6).  

These affect livelihoods, health and well-being, and other aspects of life. When it rains, 

the road becomes difficult to ply because some of the road is not tarred, in many situations, 

floodwaters enter the buildings. For the impacted buildings, damage ranges from sinking 

foundation, damaged furniture and damage to walls defects in sub-structure. Heavy rainfalls in 

Ilaro Formation, which lead to flooding, are most times accompanied by windstorm which also 

affect buildings and infrastructure. Poor housing construction makes impacts of flooding and 

windstorm stronger.  

The windstorm affects houses that are not well built, and the poor people lack resource to 

maintain their house and fence this led to collapse during flooding.  

Apart from houses and the built environment, flooding disrupts the people’s lives and 

livelihoods. Since some had to be removing water for like two to three days from their shops 

and houses. It affects people’s work because it hinders them from going out.  
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The major occupation of Ilaro people is farming, thus flooding affects agricultural 

cultivation. Flooding also causes pollution of rivers and streams and destroy fishes and other 

aquatic animals.  

 

 
 

Fig. 5. Impacts of flood in Odo Fufu, Ilaro Formation 

 

 

 
 

Fig. 6. Impacts of Flood in Gbogidi Ilaro Formation 
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Flooding leads to contamination of water bodies and reduces access to potable water 

(Olanrewaju et al. 2019). It affects health, notably because this water (runoff) usually eat 

(infect) people foot, referred to as jomijomi. This is medical condition known as athlete’s foot 

disease, a contagious fungal infection. Floods also cause a rise in the groundwater level which 

reduces the efficacy of the natural water purification process and increases risk of infections 

and vulnerability to dangerous chemicals (Nations 2010).  

Displacements due to flooding cause children in disaster areas to become educationally 

disadvantaged at the crucial school age, which sets them up for continued economic 

disadvantage and opportunities later in life.  

There is evidence of overall poorer educational performances and outcomes, reduced 

level of educational levels, and general disadvantages that continue into adulthood (Erica, 

Jessie, and Stephanie 2018).  

Also, disasters like flood bring severe hardship to poor families who might be forced to 

withdraw their children totally from school and push them into the labor market to work to help 

provide for their families basic needs which brings a halt to their formal education (Kousky 

2016). 

 

 

6.  MITIGATING STRATEGIES OF FLOOD DISASTERS IN ILARO FORMATION 

     NIGERIA 
 

6. 1. The importance of public involvement in mitigation of flood disaster 

Some scholarly literature suggests that participatory flood management can promote the 

adoption of effective responses to flooding disasters (Walker et al., 2010). By involving the 

public at various stages of flood management processes, including those where decisions are 

made, it becomes easier to encourage the public to accept responsibility for preparing for 

flooding events, and taking an active role in flood relief work during serious floods (Begg et 

al., 2015). However, it has also been pointed out that participatory processes aimed at promoting 

individual responsibility largely depend on contextual conditions, such as pre-existing decision-

making structures and specific institutional arrangements (Begg et al., 2018; Kuhlicke 2014). 

Depending on how public involvement in flood management is practiced, such activities do not 

necessarily help to effectively facilitate individual engagement in flood management (Armaş 

2012; Raška 2015).  

(Wei 2011) has meant that government units at all levels have shown a lack of genuine 

initiative when it comes to facilitating public involvement in decision-making processes. 

Indeed, to the extent that there is no any public involvement, it mostly comes after policy 

decisions have already been made by local governments; hence the public is only loosely 

engaged in government-led activities (Johnson 2020). 

 The environmental impact assessment (EIA) legislation requires that environmental 

impact assessments should be conducted over flood control infrastructure projects prior to any 

decisions being made. While this procedure technically leaves room for public input in policy 

making, in reality EIA legislation is often implemented after decisions have been taken, thus 

rendering any public involvement as purely symbolic (Brombal et al., 2017). Therefore, 

empirical investigations are needed to shed light on the extent to which limited public 

involvement in Nigeria’s flood risk management practices affects the willingness of individual 

citizens to take mitigation actions. 
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6. 2. The importance of public awareness in mitigation of flood disaster in Ilaro Formation  

According to some scholars, public awareness of government flood risk management is 

found to have a relational link with the adoption of mitigation actions by individual citizens 

(Marschütz et al., 2020). This is because raising public awareness includes disseminating 

information to: a) prepare the public for increasing risks (Dieperink et al., 2016), often by 

helping the public to assess the seriousness of the impact of flood risks (Burningham et al., 

2008; Neuwirth et al., 2000); and b) motivating the population at risk to be prepared for an 

emergency (Hagemeier-Klose and Wagner, 2009), such as by clarifying responsibilities in 

relation to the preparation of flood defence (Hagemeier-Klose & Wagner, 2009). Therefore, 

effective information sharing with the public about flood management options, including 

information about eligibility for public flood protection funding, and the efficacy and costs of 

self-protective measures, may motivate individuals to adopt flood mitigation actions as 

recommended by the government (Grothmann and Reusswig, 2006). 

 

 

7.  CONCLUSIONS 

 

Flooding being a disaster is unavoidable but can be managed if appropriate measures are 

instituted. The causes of flood disaster in most cases in Nigeria includes excessive rainfall, poor 

environmental planning and management and weak policy implementation by institutions 

concerned with flood management. Flooding is also caused by increasing deforestation and 

inability of developers to adhere to physical development plans and schemes. However, 

flooding has negative implication on the environment, economy and social lives. As noted in 

this study, flooding affect physical developments such as houses, roads and other structures. In 

cases of serious flooding, lives can be lost in the process. With the observation that flooding is 

a serious environmental threat, it was suggested that appropriate measures be put on ground to 

stem the level of it occurrence in Nigeria. Specifically, the government should ensure that 

environmental management policies are properly enforced in the country. Development control 

activities should be taken seriously to avoid the erection of developments on flood plains and 

flood prone areas. Finally, regular environmental education should be given priority in the 

society. The following measures are suggested as possible strategies to assist the public, 

government, researchers, land developers and affected communities in mitigating the causes, 

development and consequences of flood disaster in Ilaro Formation southwestern Nigeria; 

i. Proper periodic inspection and monitoring of drainage systems to spot any problems 

and make repairs. Additionally, it is important to guard against the sedimentation and 

littering of drainage systems, and vegetation like trees whose root systems have a history 

of undermining the drainage system should be cut down or removed. 

ii. Establishment and proper enforcement of town planning regulations forbid the 

construction of structures or other activities in flood-prone areas. 

iii. Effective and lasting environmental and resource management methods to assist people 

in disaster-prone locations so as to experience less risk and vulnerability. 

iv. Establishment of gauge stations in the rivers that cross these cities. So as to allow the 

flow and level of the rivers to be measured. As without this data, a hydrologic or a 

hydraulic modelling (HEC-HMS and HEC-RAS, for instance) cannot be performed. 

v. Provision of adequate drainage facilities along with the construction of roads. 
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vi. Adequate education should be provided to those who are frequently affected by flood 

threats to encourage them to adopt environmentally sound practices like properly 

disposing of their waste rather than into drainage channels because improperly disposed 

waste, such as discarded plastic, shoes, clothing, and other items, also clogs drains, 

particularly at their narrowed ends or points. This also causes the storm water to 

overflow or pour into the sewers, which can cause flooding that can enter houses and 

farms and harm crops and household goods. 

vii. Building partnerships amongst local communities, NGOs, volunteer organizations, and 

local and international donor organizations in order to manage floods. 

 

 

Reference 

 

[1] Abraham, C. M., Ebong, M. S., Udoh, J. C. & William, N. (2021). Evaluating wetland 

assets in consumptive and non-consumptive dimensions and utilization potentials in 

Ibeno, AkwaIbom state, Nigeria. Global Journal of Ecology 6 (1), 065-072. 

https://doi:10.17352/gje.000046 

[2] Adeaga, O. (2008). Flood Hazard Mapping and Risk Management in Parts of Lagos N. 

E. Available at: www.gsdi.org/gsdi10pages/Ts.13paper/pdf 

[3] Adedeji, O., Odufuwa, B. & Adebayo, O. (2012). Building Capabilities for Flood 

Disaster and Hazard Preparedness and Risk Reduction in Nigeria: Need for Spatial 

Planning and Land Management. Journal of Sustainable Development in Africa 14 (1): 

45–58 

[4] Adegun Olumuyiwa Bayode (2023) Flood-related challenges and impacts within coastal 

informal settlements: a case from Lagos, Nigeria, International Journal of Urban 

Sustainable Development, 15:1, 1-13, DOI: 10.1080/19463138.2022.2159415  

[5] Adekeye, O. A., Akande, S. O. & Adeoye, J. A. 2019. The assessment of potential 

source rocks of Maastrichtian Araromi formation in Araromi and Gbekebo wells 

Dahomey Basin, southwestern Nigeria. Heliyon, Volume 5, Issue 5, e01561, 

https://doi.org/10.1016/j.heliyon.2019.e01561 

[6] Adekola, O., & Lamond, J. (2018). A Media Framing Analysis of Urban Flooding in 

Nigeria: Current Narratives and Implications for Policy. Regional Environmental 

Change 18 (4): 1145–1159. https://doi:10.1007/s10113-017-1253-y  

[7] Adelekan, I., Johnson, C., Manda, M., Matyas, D., Mberu, B., Parnell, S., Pelling, M., 

Satterthwaite, D. & Vivekananda, J. (2015). Disaster risk and its reduction: An agenda 

forurban Africa. Int. Dev. Plan. Rev. 37, 33–43. https://doi.org/10.3828/idpr.2015.4  

[8] Adelekan, I. O. (2010).Vulnerability of poor urban coastal communities to flooding in 

Lagos, Nigeria. Environ. Urban. 22, 433–450 

[9] Adeloye, A. J., & Rustum, R. (2011). Lagos (Nigeria) Flooding and Influence of Urban 

Planning. Proceedings of the Institution of Civil Engineers. Urban Design and Planning 

164 (3): 175–187. https://doi:10.1680/udap.1000014 

https://doi:10.17352/gje.000046
http://www.gsdi.org/gsdi10pages/Ts.13paper/pdf
https://doi.org/10.1080/19463138.2022.2159415
https://doi:10.1007/s10113-017-1253-y
https://doi.org/10.3828/idpr.2015.4
https://doi:10.1680/udap.1000014


World News of Natural Sciences 52 (2024) 58-81 

 

 

-73- 

[10] Adeoye, N.O., Ayanlade, A., & Babatimehin, O. (2009). Climate Change and Menace 

of Floods in NigeriaCities: Socio-Economic Implication. Advance in Natural and 

Applied Sciences, 3: 369-377 

[11] Aderogba, K. A. (2012a). Qualitative studies of recent flood and sustainable growth and 

development of cities and towns in Nigeria. International Journal of Academic 

Research in Economics and Management Science, 1(3), 1-25. 

[12] Aderogba, K. A. (2012). Qualitative Studies of Recent Floods and Sustainable Growth 

and Development of Cities and Towns in Nigeria. International Journal of Academic 

Research in Economics and Management Sciences 1 (3): 1 

[13] Adetunji, M. A and Oyeleye, O. I. (2018). Assessment and control measures of flood 

risk in Ajibode Area of Ibadan, Oyo State, Nigeria. International Journal of Physical 

and Human Geography, 6(1): 1-16 

[14] Agbola, B.S., Ajayi, O., Taiwo, O. J. Wahab, B. W. (2012). The August 2011 flood in 

Ibadan, Nigeria: Anthropogenic Causes and Consequences. Int. J. Disaster Risk Sci. 3, 

207–217. 

[15] Agbonkhese, O., E. Agbonkhese, E. Aka, J. Joe-Abaya, M. Ocholi, and A. Adekunle. 

(2014). Flood Menace in Nigeria: Impacts, Remedial and Management Strategies. Civil 

and Environmental Research 6 (4): 32–40. 

[16] Ajaero, C. K. (2017) A gender perspective on the impact of flood on the food security 

of households in rural communities of Anambra state, Nigeria. Food Secur. 9, 685–695. 

https://doi.org/10.1007/s12571-017-0695-x 

[17] Ajayi, O., Agboola, S. B., & Olokesusi, B. F. (2012). Hydrology for disaster 

management .Special publication of the Nigerian Association of Hydrological Sciences. 

Retrieved in December 2012 from http://www.unaab.edu.ng. 

[18] Ajibade, I., McBean, G. & Bezner-Kerr, R. (2013). Urban flooding in Lagos, Nigeria: 

Patterns of vulnerability and resilience among women. Global Environ. Change, 23: 

1714-1725. https://doi:10.1016/j.gloenvcha.2013.08.009  

[19] Akande, S. O., Adekeye, O. A., Adeoye, J. A., Jacob, N. & Lufadeju G. (2012). 

Paleoecologic and organic geochemical assessment of cretaceous hydrocarbon source 

rocks in the gulf of guinea: new insights from eastern dahomey and benue rift basins 

with implications for the cenomanian-coniacian petroleum system. Extended Abstract, 

AAPG Annual Convention and Exhibition, Long Beach, California. 1–10. 

[20] Akande, S. O., Adekeye, O. A., Adeoye, J. A., Ojo, O. J., Adeoye, M. O., Dominic, W. 

& Erdtmann B. D. (2018). Burial and Thermal History of Cretaceous Sediments in the 

Dahomey, Anambra and Gongola Rift Basins: Implications for Coal Facies Distribution 

and Petroleum Potential. FUOYE J Pure App Sci. 3(1): 308-325 

[21] Al-Aizari, A. R., Al-Masnay, Y. A., Aydda, A., Zhang, J., Md Ullah, K., Towfiqul 

Islam, A. R., Habib, T.,  Kaku, D. U., Nizeyimana, J. C., Al-Shaibah, B., Khalil, Y. M., 

Al-Hameedi, W. M. M. & Liu, X. (2022). Assessment analysis of flood susceptibility in 

tropical desert area: a case of Yemen, Rem. Sens. 14, 4050, 

https://doi.org/10.3390/rs14164050. 

https://doi.org/10.1007/s12571-017-0695-x
http://www.unaab.edu.ng/
https://doi:10.1016/j.gloenvcha.2013.08.009
https://doi.org/10.3390/rs14164050


World News of Natural Sciences 52 (2024) 58-81 

 

 

-74- 

[22] Apan, A., Keogh, D. U, King, D, Thomas, M, Mushtaq, S & Baddiley, P. (2010). The 

2008 floods in Queensland: a case study of vulnerability, resilience and adaptive 

capacity. Report for the National Climate Change Adaptation Research Facility, Gold 

Coast. http://www.nccarf.edu.au/node/216  

[23] Armaş, I., & Avram, E. (2012). Cognitive and emotional aspects in evaluating the flood 

risk. Procedia-Social and Behavioral Sciences, 33, 939-943. 

https://doi.org/10.1016/j.sbspro.2012.01.260 

[24] Aris, M., Shamin, A. & Middlebrooks, J. E. (1979). Water supply engineering. 2nd 

edition. Villas Publisher, London. 

[25] Babajide, E. (2023). A Methodology for Flood Risk Assessment for Two Cities in 

Nigeria. Universidade Estadual Paulista (Unesp), Faculdade de Engenharia. Bauru, 116 

p 

[26] Balasbaneh, A. T., Marsono, A. K. B. & Gohari, A. (2019). Sustainable materials 

selection based on flood damage assessment for a building using LCA and LCC, J. 

Clean. Prod. 222, 844–855 

[27] Bamidele, O. F and Badiora, A. I (2019). Flood disaster vulnerability in North Central 

Nigeria. International Journal of Research and Innovation in Social Science, 3(12): 

364-371 

[28] Bashir, O. O., Oludare, H. A. & Oladesu Johnson, O. O. (2012). Floods of Fury in 

Nigerian Cities. J. Sustain. Dev. 5, 69–79. 

[29] Begg, C., Callsen, I., Kuhlicke, C., & Kelman, I. (2018). The role of local stakeholder 

participation in flood defence decisions in the United Kingdom and Germany. Journal 

of Flood Risk Management, 11 (2), 180-190. https://doi.org/10.1111/jfr3.12305 

[30] Billman, H. G. (1992) Offshore Stratigraphy and Eontology of Dahomey (Benin) 

Embayment. NAPE Bulletin, 70, 121-130. 

[31] Brombal, D., Moriggi, A., & Marcomini, A. (2017). Evaluating public participation in 

Chinese EIA. An integrated Public Participation Index and its application to the case of 

the New Beijing Airport. Environmental Impact Assessment Review, 62,49-60. 

https://doi.org/10.1016/j.eiar.2016.07.001 

[32] Brownfield, M. E. & Charpentier, R. R. (2006) Geology and Total Petroleum Systems 

of the Gulf of Guinea Province of West Africa. U.S. Geological Survey Bulletin 2207-C. 

[33] Buba, F. N., Ojinnaka, O. C., Ndukwu, R. I., Agbaje, G. I., Orofin, Z.O. (2021). 

Assessment of flood vulnerability in some communities in Lokoja, Kogi State, Nigeria, 

using Participa tory Geographic Information Systems. Int. J. Disaster Risk Reduct. 55, 

1–11. https://doi.org/10.1016/j.ijdrr.2021.102111 

[34] Bumby, A. J. & Guiraud, R. (2005). The Geodynamic Setting of the Phanerozoic Basins 

of Africa. J Afr Earth Sci. 43(1–3): 1–12. https://doi:10.1016/j.jafrearsci.2005.07.016 

[35] Burke, K., MaCgregor, D. S. & Cameron, N. R. (2003). In: Arthur TJ, DSN M, 

Cameron NR, Ed. Petroleum Geology of Africa: new Themes and Developing 

Technologies. Vol. 207.Geological Society (London): Special Publications; p. 21–60. 

http://www.nccarf.edu.au/node/216
https://doi.org/10.1016/j.sbspro.2012.01.260
https://doi.org/10.1111/jfr3.12305
https://doi.org/10.1016/j.eiar.2016.07.001
https://doi.org/10.1016/j.ijdrr.2021.102111
https://doi:10.1016/j.jafrearsci.2005.07.016


World News of Natural Sciences 52 (2024) 58-81 

 

 

-75- 

[36] Burningham, K., Fielding, J., & Thrush, D. (2008). ‘It'll never happen to me 

understanding public awareness of local flood risk. Disasters, 32 (2), 216-238. 

https://doi.org/10.1111/j.14677717.2007.01036.x 

[37] Chen, Y. (2022). Flood hazard zone mapping incorporating geographic information 

system (GIS) and multi-criteria analysis (MCA) techniques, J. Hydrol. 612, 128268. 

[38] Cheung, K. S. & Yiu, C.Y. (2022). Public perception of flood hazards in the housing 

market: a revealed preference study of affect heuristics and availability heuristics, Int. J. 

Disaster Risk Reduct. 75, 102977, https://doi.org/10.1016/j.ijdrr.2022.102977. 

[39] Chioma, O. C., Chitakira, M., Olanrewaju, O. O. & Louw, E. (2019). Impacts of flood 

disasters in Nigeria: A critical evaluation of health implications and management. 

Jàmbá J. Disaster Risk Stud. 11, 1–9. https://doi.org/10.4102/jamba.v11i1.557 

[40] Cirella, G. T., and F. O. Iyalomhe. (2018). Flooding Conceptual Review: Sustainability-

focalized Best Practices in Nigeria. Applied Sciences 8 (9): 1558. 

https://doi:10.3390/app8091558. 

[41] Craciun, A., Costache, R., Barbulescu, A., Pal, S. C., Costache, I. & Dumitriu, C. S. 

(2022). Modern techniques for flood susceptibility estimation across the deltaic region 

(danube delta) from the black sea’s Romanian sector, J. Mar. Sci. Eng. 10, 1149, 

https://doi.org/10.3390/jmse10081149 

[42] d’Almeida, G. A.F., Kaki, C. & Adeoye, J. A. (2016). Benin and Western Nigeria 

Offshore Basins: a Stratigraphic Nomenclature Comparison. Int J Geosci. 7(02): 177–

188. https://doi:10.4236/ijg.2016.72014  

[43] Danhassan, S. S., Abubakar, A., Zangina, A. S., Ahmad, M. H., Hazaea, S. A., Ishak, 

M. Y. & Zhang, J. ( 2023). Flood policy and governance: A pathway for policy 

coherence in Nigeria. Sustainability 15, 2392. https://doi.org/10.3390/su15032392 

[44] David, A. (2004). Flood: The Oxford Companion to World Mythology. 

Oxfordreference.com. Retrieved 17 September 2010. 

[45] Dewan, T. H. (2015). Societal impacts and vulnerability to floods in Bangladesh and 

Nepal. Weather and Climate Extremes, 7, 36–42. 

[46] Dias, C., Abd Rahman, N. & Zaiter, A. (2021). Evacuation under flooded conditions: 

experimental investigation of the influence of water depth on walking behaviors, Int. J. 

Disaster Risk Reduct. 58, 102192, https://doi.org/10.1016/j.ijdrr.2021.102192  

[47] Di-Baldassarre, G., Montanari, A., Lins, H., Koutsoyiannis,  D., Brandimarte, L. & 

Bloschl, G. (2010) Flood fatalities in Africa: from diagnosis to mitigation, Hydrol. Land 

Surface Stud. 33 (22), https://doi.org/10.1029/2010GL045467.  

[48] Dieperink, C., Hegger, D. L. T., Bakker, M. H. N., Kundzewicz, Z. W., Green, C., & 

Driessen, P. P. J. (2016). Recurrent governance challenges in the implementation and 

alignment of flood risk management strategies: a review. Water Resources 

Management, 30, 4467-4481. https://doi.org/10.1007/s11269-016-1491-7 

[49] Echendu, A. J. (2020). The impact of flooding on Nigeria’s sustainable development 

goals (SDGs). Ecosystem Health and Sustainability vol. 6, no. 1, 1791735 

https://doi.org/10.1080/20964129.2020.1791735  

https://doi.org/10.1111/j.14677717.2007.01036.x
https://doi.org/10.1016/j.ijdrr.2022.102977
https://doi.org/10.4102/jamba.v11i1.557
https://doi:10.3390/app8091558
https://doi.org/10.3390/jmse10081149
https://doi:10.4236/ijg.2016.72014
https://doi.org/10.3390/su15032392
https://doi.org/10.1016/j.ijdrr.2021.102192
https://doi.org/10.1029/2010GL045467
https://doi.org/10.1007/s11269-016-1491-7
https://doi.org/10.1080/20964129.2020.1791735


World News of Natural Sciences 52 (2024) 58-81 

 

 

-76- 

[50] Echendu Adaku Jane (2022) Flooding in Nigeria and Ghana: opportunities for 

partnerships in disaster-risk reduction, Sustainability: Science, Practice and Policy, 

18:1, 1-15, DOI: 10.1080/15487733.2021.2004742  

[51] Echendu, A.J., 2022, Flooding, food security and the sustainable development goals in 

Nigeria: Anassemblage and systems thinking approach. Social Sciences 11(2), 59. 

https://doi:10.3390/socsci11020059.  

[52] Egbinola, C. N., Olaniran, H. D., & Amanambu, A. C. (2017). Flood management in 

cities of developing countries: The example of Ibadan, Nigeria. Journal of Flood Risk 

Management, 10(4), 546–554. 

[53] Ejenma, E.1, Amangabara, G.T., Chikwendu, L and Duru, P.N. (2014). Analysis of 

patterns of encroachment on flood vulnerable areas by settlements around River 

Kaduna, Kaduna South LGA, Nigeria. Journal of Environment and Earth Science, 

4(13): 21-25 

[54] Ekpoh, I.  J. (2015). Climate change and recent severe flooding in Uyo, Akwa Ibom 

State, Nigeria. Global Journal of Social Sciences, 14, 23 

[55] Erica, C., Jessie, P. & Stephanie, P. (2018). How Natural Disasters Undermine 

Schooling. https://www.brookings.edu/blog/education-plus-

development/2018/01/23/how-naturaldisastersundermine-schooling/  

[56] Evans, U. F., Dominic, K. O., Evans, G. U. & Utting, C. (2017). Analysis of the relative 

contributions of climatic elements and environmental variables to flood disaster in Uyo, 

AkwaIbom State, Nigeria. International Journal of Environmental Sciences and Natural 

Resources, 6(2), 52-56 

[57] Fadiya, S. & Ojoawo, E. A. (2015). Foraminiferal Biostratigraphy and 

Paleoenvironmental Analyses of Sediments from Folu-1 Borehole, Ibeju-Lekki, Lagos 

State, Nigeria. Ife J Sci. 17: 477–492 

[58] Giannaros, C., Kotroni, V., Lagouvardos, K. Oikonomou,  C., Haralambous, H. & 

Papagiannaki, K. (2020). Hydrometeorological and socio-economic impact assessment 

of stream flooding in southeast Mediterranean: the case of Rafina catchment (Attica, 

Greece), Water 12, 2426. 

[59] Grigorieva, E. A. & Livenets, A. S. (2022). Risks to the health of Russian population 

from floods and drought in 2010-2020: a scoping review, Climate 10 (2022) 37, 

https://doi.org/10.3390/cli10030037  

[60] Grothmann, T., & Reusswig, F. (2006). People at risk of flooding: Why some residents 

take precautionary action while others do not. Natural Hazards, 38, 101-120. 

https://doi.org/10.1007/s11069-005-8604-6 

[61] Guiraud, R. & Maurin, J. C. (1992). Early Cretaceous rifts of Western and Central 

Africa: an overview. Tectonophysics. 213(1–2):153–168. https://doi:10.1016/0040-

1951(92)902566.  

[62] Hagemeier-Klose, M., & Wagner, K. (2009). Evaluation of flood hazard maps in print 

and web mapping services as information tools in flood risk communication. Natural 

https://doi.org/10.1080/15487733.2021.2004742
https://doi:10.3390/socsci11020059
https://www.brookings.edu/blog/education-plus-development/2018/01/23/how-naturaldisastersundermine-schooling/
https://www.brookings.edu/blog/education-plus-development/2018/01/23/how-naturaldisastersundermine-schooling/
https://doi.org/10.3390/cli10030037
https://doi.org/10.1007/s11069-005-8604-6
https://doi:10.1016/0040-1951(92)902566
https://doi:10.1016/0040-1951(92)902566


World News of Natural Sciences 52 (2024) 58-81 

 

 

-77- 

Hazards and Earth System Sciences, 9 (2), 563-574. https://doi.org/10.5194/nhess-9-

563-2009 

[63] Hammond, M. J., Chen, A. S., Djordjević, S., Butler, D. & Mark. O. (2015). Urban 

Flood Impact Assessment: A State-of-the-art Review. Urban Water Journal 12 (1): 14–

29. https://doi:10.1080/1573062X.2013.857421 

[64] Hirabayashi, Y., Mahendran, R., Koirala, S., Konoshima, L.,Yamazaki, D., Watanabe, 

S., Kim, H. & Kanae, S. (2013). Global flood risk under climate change. Nature 

Climate Change, 3(9), 816–821. https://doi.org/10.1038/nclimate1911 

[65] Hossain, M. K. & Meng, Q. (2020). A fine-scale spatial analytics of the assessment and 

mapping of buildings and population at different risk levels of urban flood, Land Use 

Pol. 99, 104829, https://doi.org/10.1016/j.landusepol.2020.104829. 

[66] Ifiok, E.M.; Michael, C. O., Salvation, U.E., & Ndifreke, M. E. (2022). Causes and 

Effects of Flooding in Nigeria: A Review. East Asian Journal of Multidisciplinary 

Research Vol. 1, No. 9: 1777-1792. https://doi.org/10.55927/eajmr.v1i9.1261 

[67] Ishaya, S., Ifatimehin, O. O. & Abaje, I. B. (2009). Mapping flood vulnerable areas in a 

developing urban centre of Nigeria. Journal of Sustainable Development in Africa, 

11(4): 180-194 

[68] Ituen, U. J., Johnson, I. & Nyah, N. (2014). Flood hazard assessment and decisions 

support using geographic information system: A case study of Uyo capital city, Akwa 

Ibom state, Nigeria. International Journal of Geography and Geology 3(4): 5667 

[69] Jan Duchene, R. (1998). Geology and Sequence Stratigraphy of the Benin Basin. Report 

ABACAN. 1–68p. 

[70] Johnson, T. (2020). Public participation in China's EIA process and the regulation of 

environmental disputes. Environmental Impact Assessment Review, 81, 106359. 

https://doi.org/10.1016/j.eiar.2019.106359  

[71] Lawanson, O. I., Proverbs, D. & Ibrahim, R. L. (2022). The impact of flooding on poor 

communities in Lagos State, Nigeria: The case of the Makoko urban settlement. J Flood 

Risk Management. 16: e12838. https://doi.org/10.1111/jfr3.12838. 

[72] Kablan, M. K. A., Dongo, K. & Coulibaly, M. (2017). Assessment of social 

vulnerability to flood in urban Cote d’Ivoire using the MOVE framework, Water 9, 292, 

https://doi.org/10.3390/w9040292  

[73] Kaki, C., d’Almeida, G. A.F., Yalo, N. & Amelina, S. (2013). Geology and petroleum 

systems of the Offshore Benin Basin (Benin). Oil & Gas Science and Technology – 

Revue d’IFP Energies Nouvelles. 68(2): 363–381. https://doi:10.2516/ogst/2012038.  

[74] Kawasaki, A., Kawamura, G., & Zin, W. W. (2020). A local level relationship between 

floods and poverty: A case in Myanmar. International Journal of Disaster Risk 

Reduction, 42, 101348. 

[75] Kolawole, O. M., Olayemi, A. B & Ajayi, K. T. (2011). Managing flood in Nigerian 

cities: Risk analysis and adaptation options – Ilorin city as a case study. Archives of 

Applied Science Research, 3 (1): 17-24 

https://doi.org/10.5194/nhess-9-563-2009
https://doi.org/10.5194/nhess-9-563-2009
https://doi:10.1080/1573062X.2013.857421
https://doi.org/10.1038/nclimate1911
https://doi.org/10.1016/j.landusepol.2020.104829
https://doi.org/10.55927/eajmr.v1i9.1261
https://doi.org/10.1016/j.eiar.2019.106359
https://doi.org/10.1111/jfr3.12838
https://doi.org/10.3390/w9040292
https://doi:10.2516/ogst/2012038


World News of Natural Sciences 52 (2024) 58-81 

 

 

-78- 

[76] Komolafe, A. A., Adegboyega, S. A & Akinluyi, F. O. (2015). A review of flood risk 

analysis in Nigeria. American Journal of Environmental Sciences, 11(3):157-166 

[77] Kousky, C. (2016). Impacts of Natural Disasters on Children. The Future of Children 

26(1): 73-92. 

[78] Kuhlicke, C., Begg, C., Beyer, M., Callsen, I., Kunath, A., & Löster, N. (2014). 

Hochwasservorsorge und Schutzgerechtigkeit: Erste Ergebnisse einer 

Haushaltsbefragung zur Hochwassersituation in Sachsen (No. 15/2014). UFZ 

Discussion Paper. 

[79] Kumar, V., Sharma K. V., Caloiero, T., Mehta, D. J. & Singh K. (2023). 

Comprehensive overview of flood modeling approaches: A review of recent advances. 

Hydrology, 10, 141. https://doi.org/10.3390/hydrology10070141  

[80] Magami, M. I., Yahaya, S., & Mohammed, K. (2014). Causes and consequences of 

flooding in Nigeria: A review. Biol Environ Sci J Trop, 11(2), 154–162. 

[81] Marschütz, B., Bremer, S., Runhaar, H., Hegger, D., Mees, H., Vervoort, J., & 

Wardekker, A. (2020). Local narratives of change as an entry point for building urban 

climate resilience. Climate Risk Management, 28, 100223. 

https://doi.org/10.1016/j.crm.2020.100223 

[82] Mascle, J., Blarez, E. & Marinho, M. (1988). The shallow structures of the Guinea and 

Ivory Coast Ghana transform margins: their bearing on the Equatorial Atlantic 

Mesozoic evolution. Tectonophysics. 155(1–4): 193–209. https://doi:10.1016/0040-

1951 (88)90266-1 

[83] Michalis, P. & Vintzileou, E. (2022).The growing infrastructure crisis: the challenge of 

scour risk assessment and the development of a new sensing system, Infrastructure 7 

(5) 68, https://doi.org/10.3390/infrastructures7050068.  

[84] Mitoulis, S. A., Argyroudis, S. A., Loli, M. & Imam, B. (2021). Restoration models for 

quantifying flood resilience of bridges, Eng. Struct. 238, 112180. 

https://doi.org/10.1016/j.engstruct.2021.112180  

[85] Monirul Qader Mirza, M. (2002).  Global warming and changes in the probability of 

occurrence of floods in Bangladesh and implications. Glob. Environ. Change 12, 127–

138. https://doi.org/10.1016/S0959-3780(02)00002-X  

[86] Morgan, O., Ahern, M. & Cairncross, S. (2005). Revisiting the tsunami: Health 

consequences of flooding. PLoS Med. 2, 0491–0493. 

[87] Morris, M., & Hassan, M. (2005). IMPACT: Investigation of extreme flood processes 

and uncertainty — A European research project. Proceedings of the 40th DEFRA Flood 

and Coastal Management Conference. HR Wallingford, UK.  

[88] Neuwirth, K., Dunwoody, S., & Griffin, R. J. (2000). Protection motivation and risk 

communication. Risk Analysis, 20 (5), 721-734. 

https://doi.org/10.1111/02724332.205065 

[89] Nkeki, F. N., Henah, P. J. & Ojeh, V. N. (2013). Geospatial Techniques for the 

Assessment and Analysis of Flood Risk along the Niger-Benue Basin in Nigeria. 

https://doi.org/10.3390/hydrology10070141
https://doi.org/10.1016/j.crm.2020.100223
https://doi.org/10.3390/infrastructures7050068
https://doi.org/10.1016/j.engstruct.2021.112180
https://doi.org/10.1016/S0959-3780(02)00002-X
https://doi.org/10.1111/02724332.205065


World News of Natural Sciences 52 (2024) 58-81 

 

 

-79- 

Journal of Geographic Information System 5 (2): 123. 

https://doi:10.4236/jgis.2013.52013. 

[90] Nkwunonwo, U., Malcolm, W. & Brian, B. (2015). Flooding and Flood Risk Reduction 

in Nigeria: Cardinal Gaps. Journal of Geography & Natural Disasters 5: 136. 

[91] Nkwunonwo, U. C (2016). A review of flooding and flood risk reduction in Nigeria. 

Global Journal of Human-Social Science: B Geography, Geo-Sciences, Environmental 

Science and Disaster Management, 16(2): 23-41 

[92] Nnodim, A. U and Ezekiel C (2020). Perceived Impact of Perennial Flooding on 

Livelihood Activities of Rural Dwellers of Orashi Region of Rivers State. International 

Journal of Innovative Human Ecology and Nature Studies 8(2):12-18 

[93] Nofal, O. M., & van de Lindt, J. W. (2022). Understanding flood risk in the context of 

community resilience modeling for the built environment: Research needs and trends. 

Sustainable and Resilient Infrastructure, 7(3), 171–187. 

https://doi.org/10.1080/23789689.2020.1722546  

[94] Nwilo, C. P., Olayinka, D. N. & Adzandeh, E. A. (2012). Flood modelling and 

vulnerability assessment of settlements in the Adamawa state floodplain using GIS and 

cellular framework approach. Global J. Human Social Sci. 12: 10-20. 

[95] Oduwaye L, Ilechukwu V, Yadua O. (2010). Socio-economic determinants of urban 

poor housing types in Makoko area, Lagos. ISBN: 978-3-9503110-1- 

[96] Ogunlesi, T., (2016). Inside Makoko: Danger and ingenuity in the world's biggest 

floating slum. The Guardian. 

[97] Ogwuche, J. A., & Abah, I. A. (2014). Assessment of Flood Disaster Vulnerability for 

Flood Insurance Programme in Part of Makurdi Floodplain, Benue State, Nigeria. 

Donnish Journal of Ecology and the Natural Environment, 1(1), 1-5. 

[98] Ojo, A. O., Ogunyinka, O. O, Daramola, O. O. & Olaoye, F. A. (2021). Hydro‑chemical 

and microbial assessments of water resources around cassava mills in a sedimentary 

ormation of Ilaro, Southwest Nigeria. Applied Water Science 11: 62, 

https://doi.org/10.1007/s13201-021-01384-7 

[99] Okoro, E. M., Onuoha, K. M. & Oha A. I. (2021). Aeromagnetic interpretation of 

basement structure and architecture of the Dahomey Basin, Southwestern Nigeria, 

NRIAG Journal of Astronomy and Geophysics, 10:1, 93-109 

https://doi.org/10.1080/20909977.2021.1880817  

[100] Oladele, S. & Ayolabi, E. A. (2014). Geopotential imaging of the benin basin for 

hydrocarbon prospectivity. NAPE Bull. 26 (1): 101–112. 

[101] Olanrewaju, C. C., Chitakira, M., Olanrewaju, O. A. & Louw. E. (2019).Impacts of 

Flood Disasters in Nigeria: A Critical Evaluation of Health Implications and 

Management. Jàmbá: Journal of Disaster Risk Studies 11 (1): 1–9. 

[102] Ologunorisa, T.E. (2004). An assessment of flood vulnerability zones in the Niger delta, 

Nigeria. International Journal of Environmental Studies, 61(1), 31-38 

https://doi:10.4236/jgis.2013.52013
https://doi.org/10.1080/23789689.2020.1722546
https://doi.org/10.1007/s13201-021-01384-7
https://doi.org/10.1080/20909977.2021.1880817


World News of Natural Sciences 52 (2024) 58-81 

 

 

-80- 

[103] Oluyide, P. O. (1988). Structural trends in the Nigerian basement complex. In: Oluyide 

PO, Mbonu WC, Ogezi AE, Egbuniwe IG, Ajibade AC, Umeji AC, editors. 

Precambrian Geology of Nigeria. Kaduna: Geological Survey of Nigeria; p. 93–98. 

[104] Omatsola, M. E. & Adegoke, O. S. (1981) Tectonic Evolution and Cretaceous 

Stratigraphy of the Dahomey Basin. Nigeria Journal Mining and Geology, 18, 130-137. 

[105] Omosanya, K. O., Akinmosin, A. A., Ikhane. P. R., Mosuro, G. O. & Goodluck, I. 

(2012). Characterisation of a bitumen seepage in eastern dahomey basin, SW, Nigeria. 

Adv Appl Sci Res. 3: 2078–2089 

[106] Onuoha KM, Ofoegbu CO. 1988. Subsidence and evolution of Nigeria’s continental 

margin: implications of data from Afowo-1 well. Marine Pet Geol. 5(2): 175–181. 

https://doi:10.1016/0264-8172(88)90022-0  

[107] Onwuemele, A. (2018). Public perception of flood risks and disaster preparedness in 

Lagos Megacity, Nigeria. Academic Journal of Interdisciplinary Studies, 7(3): 179-185 

[108] Pejovi’c, J., Serdar, N. & Pejovi, R. (2022). Damage assessment of road Bridges caused 

by extreme streamflow in Montenegro: reconstruction and structural upgrading, Buil 12, 

810. 

[109] Rahaman, M. A. (1976). Review of the basement geology of southwestern Nigeria. In: 

Kogbe CA, editor. Geology of Nigeria. Lagos: Elizabethan Publishing Company; p. 41–

58. 

[110] Rameshwaran, P., Bell, V. A., Davies, H. N. & Kay, A. L. (2021). How might climate 

change affect river flows across West Africa? Clim. Change 2021, 169, 1–27

 https://doi.org/10.1007/s10584-021-03256-0  

[111] Raška, P. (2015). Flood risk perception in Central-Eastern European members states of 

the EU: a review. Natural Hazards, 79, 2163-2179. https://doi.org/10.1007/s11069-015-

1929-x 

[112] Rufa’I, A. (2020). Household preparedness to flood hazard in Nigeria. International 

Journal of Science, Environment and Technology, 9(3): 473-478 

[113] Scott, C. (2007). Did a comet cause the great flood? Discover Magazine. Retrieved 17 

September 2010. 

[114] Stefanidis, S., Alexandridis, V. & Theodoridou, T. (2022). Flood exposure of residential 

areas and infrastructure in Greece, Hydrology 9 (8), 145, 

doi.org/10.3390/hydrology9080145  

[115] Suhr, F. & Steinert, J. I. (2022) Epidemiology of floods in sub-Saharan Africa: A 

systematic review of health outcomes. BMC Public Health 22, 1–15.  

[116] Sule, Z. O., Sani, S. O. & Anoze, D. S. (2016). The flood hazard assessment of Kaduna 

Metropolis, Nigeria. Journal of Multidisciplinary Engineering Science and Technology, 

3(3): 4243-4251  

[117] Svetlana, D., Radovan, D. & Jan, D. (2015). The economic impact of floods and their 

importance in different regions of the world with emphasis on Europe. Procedia 

Economics and Finance, 34, 649–655. 

https://doi:10.1016/0264-8172(88)90022-0
https://doi.org/10.1007/s10584-021-03256-0
https://doi.org/10.1007/s11069-015-1929-x
https://doi.org/10.1007/s11069-015-1929-x
https://doi.org/10.3390/hydrology9080145


World News of Natural Sciences 52 (2024) 58-81 

 

 

-81- 

[118] Terungwa, U. C. & Torkwase, I.C. (2013). Current issues in flood disaster: challenges 

and implications for science and technology to enhance environmental education. 

Academic Journal of Interdisciplinary Studies, 2(6), 61-65. 

[119] Tiepolo, M. & Galligari, A. (2021). Urban expansion-flood damage nexus: evidence 

from the dosso region, Niger, Land Use Pol. 108, 105547, 

https://doi.org/10.1016/j.landusepol.2021.105547.  

[120] Udoh, J. J. (2015). Multi – hazard vulnerability mapping: An example of Akwa Ibom 

State, Nigeria. European Scientific Journal, 11(29): 293-300. 

[121] Umar, N. & Gray, A. (2023). Flooding in Nigeria: a review of its occurrence and 

impacts and approaches to modelling flood data. International Journal of 

Environmental Studies vol. 80, No. 3, 540–561 

https://doi.org/10.1080/00207233.2022.2081471  

[122] Viesman, J. R., Gray, L. L. & John, W. R. (1989). Introduction to Hydrology. 3rd 

edition. Harper Raw Publishers, New York. 

[123] Walker, G., Whittle, R., Medd, W., & Watson, N. (2010) Risk governance and natural 

hazards. WP2 Report. CapHaz-Net Consortium 

[124] Weday, M. A., Tabor, K. W. & Gemeda D. O. (2023). Flood hazards and risk mapping 

using geospatial technologies in Jimma City, southwestern Ethiopia. Heliyon 9, e14617. 

https://doi.org/10.1016/j.heliyon.2023.e14617 

[125] Wei, T. (2011) The Development of the Concept of Chinese Water Culture from the 

Perspective of Water Management [In Chinese]. Journal of China University of Mining 

& Technology (Social Sciences), 2, 5-10. 

[126] Xie, L., Wang, Y. & Li, S. (2023). How government-public collaboration affects 

individual mitigation responses to flooding: A case study in Yellow River Delta area, 

China. Forest  and Society Vol. 7(2): 184-199. https://doi:10.24259/fs.v7i2.22601  

[127] Yoade, A.O., Adeyemi, S.A. & Adelabu, T.A. (2020). Vulnerability analysis of flood 

disaster in Ibadan, Nigeria. Annals of Global History, 2(1): 27-38 

[128] Yusmah, M. Y., S., Bracken, L. J., Sahdan, Z., Norhaslina, H., Melasutra, M. D., 

Ghaffarianhoseini, A., Sumiliana, S.. Farisha, A. S. S. (2020). Understanding urban 

flood vulnerability and resilience: a case study of Kuantan, Pahang, Malaysia, Nat. 

Hazards 101, 551–571. 

[129] Yusufu, F. A (2016). An analysis of the perception of floodplain resident‘s to the risk of 

floodingin Lafia Local Government Area, Nasarawa State. Nigeria. International 

Journal of Advances in Agricultural and Environmental Engineering, 3(1): 9-12 

https://doi.org/10.1016/j.landusepol.2021.105547
https://doi.org/10.1080/00207233.2022.2081471
https://doi.org/10.1016/j.heliyon.2023.e14617
https://doi:10.24259/fs.v7i2.22601

