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Abstract 
 

There has been continuous population growth in some of the cities in the sub-Saharan African coastal region since the mid-20th century. 

This has led to the emergence of mega-cities, which include Lagos in Nigeria. However, rapid urbanization alongside the threats of cli-

mate variability and change may alter the intensity of the features of urban water security in these cities. The framing of the concept of 

urban water security by policymakers and academia is to make society aware of the urban water threats, for the sake of managing them 

effectively. This study is a narrative review of literature of the changes in the features of urban water security of Lagos Mega-city. The 

study indicates that changing climate alongside urbanization trends has implications on the features of urban water security in the city.  
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1. Introduction 

In the year 2018, the population of the world living in urban areas grew to 55 per cent as against 30 per cent in 1950 (United Nations., 

2018a:1). It is also expected that 60 per cent of the global population will reside in cities by 2030, which equals one in every three persons 

(United Nations, 2016). Also, 93% of the anticipated urban growth is expected to be located in developing economy countries (Zhang, 

2015). Presently, the world is experiencing some of its growing cities becoming mega-urban centers with striking populations. Thus, to 

accommodate the continuously growing cities and urban areas to mega-urban centers towards the end of the last century, the concept of 

mega-city was developed by the policymakers and in few years, it became an acceptable paradigm by the academia in literature and the 

world at large. The concept was initiated to assess the level of urban growth and expansion but with a principal emphasis on only the 

population figures of the cities. Consequently, mega-cities are defined as urban centers having more than 10 million inhabitants. Moreover, 

the rapid urbanization trends in many of the growing cities are most times connected to the increase in urban socio-economic and commer-

cial activities, thereby encouraging and attracting migrants and settlers from rural areas to the cities in search of socio-economic empow-

erment (Awumbila, 2017; Cobbinah et al., 2015; Farrell, 2018; Wolff et al., 2019).  

However, in Sub-Saharan African countries nearly all the population growth and expansion outstripped the growth of their infrastructure 

thereby increasing pressure on the urban system (Adama, 2018; Akiyode et al., 2017; Farinmade et al., 2018; Soyinka et al., 2018). This 

creates an avenue for negative implications on their socio-environmental conditions (Adelekan, 2016; Toka, 2022). Therefore, the processes 

of rapid urbanization in some of these cities may tend to generate urban goods and create societal burden that tend to increase the suscep-

tibility and vulnerability of residents to the adverse impacts of climate variability and change. Subsequently, the emerging mega-urban 

centers and mega-cities located mostly in the developing world continue to grow unabatedly when compared to the ones in the developed 

world that grow strategically (Ajibade et al., 2015). The number of Mega-cities in the entire globe increased to 33 in 2018 and 27 of them 

situated in the developing nations in the global south (United Nations, 2018b: 5). Unfortunately, the growth of cities in developing countries 

sometimes shows a corresponding growth of sprawl and slums with implications on service provision, socio-economic activities and envi-

ronment (Akanle & Adejare, 2017; Israel, 2017; Mberu et al., 2017). 

Records have shown that the continuously growing mega-urban centers in Sub-Saharan Africa region include Lagos in Nigeria (population 

in 2016 of above 13 million) which is located at the coast of the Atlantic Ocean (United Nations, 2016). However, the rapid urbanization 

occurring in most of the growing cities is expected to have implications on nature, through alterations of the internal equilibriums between 

population growth, economic activities, provision of services, infrastructural development, and pollution (Mishra et al., 2021). Israel (2017) 

surmises that the making of cities will encompass landscape alterations, transformation of ecosystems, earth reconfiguration, plants and 

animals’ removal, that are consciously replaced with roads, buildings, structures and infrastructure. This sometimes creates socioeconomic 

and environmental challenges with implications on human society (Toka, 2022). Thereby, increased urbanization leads to greater demands 

for water (typically domestic water) while increasing landscape alteration that occurs mostly in growing cities always come with less 

permeable or impervious surfaces with consequences on the flow rate of surface water or stormwater (Adelekan, 2016; Sartipi & Sartipi, 
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2019; Toka, 2022). In addition, previous literature emphasizes that the development pressures associated with urbanization coupled with 

the impacts of changing climate have implications on water resources (Mcdonald et al., 2014; Meza et al., 2014). 

Consequently, climate variability and change are a threat multiplier of urban water challenges and other negative implications of rapid 

urbanization in growing cities. Nazemi & Madani, (2017) assert that water-related threats and stresses in cities are likely to become fre-

quent, more intense, and may easily spread under urban climate variability and change. Hence, this study assesses the features of urban 

water security influenced by climate variability and change in a Sub-Saharan continuously growing coastal city using Lagos Mega-city as 

a case. Thus, it identifies the water security component of the city that encourages the changes in the features of its urban water security. 

These included its rainfall, flooding, and coastal erosion. In the end, the study advocates that urban societies and cities in the sub-Saharan 

African region need to embrace the paradigm of urban water security tenets as part of their sustainable environmental management ap-

proaches expected to boost their sustainable development. 

2. Methodology 

The study is a narrative review of past and relevant literature on the paper scope using certain keywords tailored towards achieving the 

intended objectives. The utilized keywords are urbanization, Lagos Mega-city, urban water security, changing climate, climate variability 

and water security. It employed mainly google scholars in its searching for the articles engaged for its investigation. Hereafter, a total of 

81 journal papers, reviewed articles and reports of institutions were considered by the author to demonstrate the interrelatedness of the 

concept of urbanization and climate variability and change with urban water security. It primarily explored papers on urban water security 

framework which is the object of the topic as basis to the discussion. Afterwards, it examined articles that embraced the paradigm of rapid 

urbanization and city growth focusing on Lagos Mega-city in Nigeria which is the case. It relates climate variability and change to the 

issues of continuous growing city in relation to the case tailoring its analysis to the existing features of urban water security and urban 

water insecurity. 

3. Urban water security framework 

To sustain humans and their environment towards the end of the twentieth century came the developments and designs of some paradigms 

of security by academia and policymakers. These concepts are expected to enhance the assessments of stressors and threats to human life 

and its societal ecological resources. However, almost all their definitions and proposed themes are still not yet stable or fully established 

but are evolving progressively, thereby resulting in the enlargement of the scopes of the security paradigm.  

Water Security is one of the recently developed concepts of security at the turn of the last century that is intended to support the attainment 

of a sustainable society (Allan et al., 2019; Gadzalo et al., 2018; Zadawa & Omran, 2018). The concept of water security emerged as a 

common force among researchers and policymakers mostly in the fields of hydropolitics and international relations as an aftermath of the 

previous sustainable water management frameworks that include Integrated Water Resources Management (IWRM) (Staddon & Scott, 

2018). It represents a multidimensional, interdependent and complex set of subjects (Mishra, et al., 2021) 

The paradigm of water security is necessary because, water challenges or crisis is considered a global risk of deepest concern that may be 

influenced by developmental parameters and environmental factors (Santos et al., 2018, Olaniyi, et al., 2023). It emerged to address the 

absence of a clear goal for the management of water resources (Varady et al., 2016). However, the implications of changing climate and 

climate extremes on water resources globally are making the concept of water security gain global acceptance (Jaramillo & Nazemi, 2017; 

Lu et al., 2015). Hence, water Security is identified with the dual nature of water as a resource and sometimes as a hazard (Varady et al., 

2016). Thus, it includes water governance with the expectation of increasing government capacity in the efficient and effective management 

of the resource (Mishra et al, 2021). Thereby, it could be defined as a process of providing and securing adequate water resources with 

equitable benefit and identifying the capacity to mitigate the hazards that water may present to society (Sadoff et al., 2017). Its discourse 

is expected to include the examination of both water quality and quantity from hydrological, ecological, engineering, and societal perspec-

tive (Gunda, et al., 2019; Varady et al., 2016). 

At times water security could be transboundary when water is shared across political boundaries (Gökçeku & Bolouri, 2023). Thereby, it 

is a local, regional, and international concept with a profound aim of environmental sustainability. Moreover, its assessment is essential to 

ameliorate the concern of the threat of water to the human and environmental well-being of the society in the bid to encourage societal 

socioeconomic development. Water security captures the indispensability and threats of water to its immediate society by preferring an 

amenable solution to its sustainable management. Some of the previous studies identify equity, welfare, water-related risks, and sustaina-

bility as emphases for the concept (Hoekstra et al., 2018). Therefore, sustainable society and its urban health is dependent on the level of 

its water security which necessitate urgent attention by policymakers in designing adequate approaches and management for its sustaina-

bility to promote sustainable development.  

In recent years, there has been increasing policy usage and aggressive research on the concept of water security in different parts of the 

world (Gerlak et al., 2018). This has generated diverse frameworks and approaches that are expected to ameliorate the stress of water in 

different localities and regions. Therefore, the development of the concept of urban water security is to examine holistically the manage-

ment of water resources in cities, especially with the increasing rapid urbanization in some parts of the world and the reality of a changing 

climate. Equally, it was developed to respond to the distinctive water challenges that are faced by cities especially those that are having an 

increasing concentration of people (Dou et al., 2019; Jensen & Wu, 2018). However, since it is an emerging concept, it has diverse defini-

tions but with the same foundational goal of urban water sustainability (Aboelnga et al., 2019; Allan et al., 2019).  

Urban water security is one of the security concepts developed in the aftermath and the outcomes of the Gro Brundtland Commission of 

1987 propositions for the achievement of sustainable development. It is multi-faceted and is interrelated with broader frameworks such as 

urban metabolism, risk management, ecological security, integrated urban water management, water-sensitive cities, the web of water-

energy-food securities, adaptive water, and resilience (Aboelnga et al., 2019). Therefore, it is a component of urban environmental security. 

Urban water security is an offshoot of the concept of water security but with a focus on the cities, urban agglomeration, or a municipality 

with distinctive governance that is based on municipal policies that lend support from national regulations (Hoekstra et al., 2018). There-

fore, its assessment is paramount to the sustainability of every city with a process of upholding its water security. Moreover, it entails issues 

of planning for the growing population and focuses majorly on the city’s water quality, water quantity, safe and equitable access to water, 

and risk of a water-related disaster such as droughts and floods, etc. (Gerlak et al., 2018; Grasham et al., 2019; Huang et al., 2015).  

The concept of urban water security is to make society aware of the urban water threats, for the sake of managing them effectively and 

thereby promoting the sustenance of healthy water in cities. So, it is envisioned to reduce the risks, vulnerabilities, and threats of multiple 
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challenges of water in the city that are associated with human society including having the primary intention of securing the urban future 

(UN-Water, 2013). This is done through the innovation of better water outcomes through the engagement of sustainable policies, practices, 

and technology (Charles et al., 2020).  

Thereby, it is expected to bridge the gap between learning and approaches that are focused on urban dynamics thereby, shaping the inter-

actions between urban regional systems, urbanization, regimes, users, and a complex resource (Romero-lankao & Gnatz, 2016). Thus, it is 

an extensive concept that addresses the implementation of the different water challenges through consideration of the overall welfare, social 

equity, risks, and environmental sustainability of the city (Hoekstra et al., 2018). However, it is framed in diverse ways (Aboelnga et al., 

2019). It may be broad like Integrated Water Resources Management (IWRM) and sometimes in some cases, it may be framed narrowly 

by examining only the demands and supply of water to the city (Pandey, 2020; van Ginkel et al., 2018). Thereby, making its focus at 

present not precise but altogether with a sole purpose of enhancing sustainable society.  

4. Features of urban water and changing climate in Lagos Mega-city, Nigeria 

Lagos Mega-city in Nigeria has continued to increase its land area and decrease its water area through urban developments through the 

years. The major water areas in the city are the Lagoons in different parts of the mega-city and also Yewa and Ogun Rivers that plunged 

their waters into them (Ayeni et al., 2016). Map 1 shows Lagos Mega-city, its local governments, and its surrounding water. 

 

 
Fig. 1: Lagos Mega-City and Its Surrounding Waters (Dano et al., 2019). 

 

As of 2017, the total land area of the city was 2,797.72 square kilometers (approximately 72% of the city), while its total water area was 

779.58 square kilometers (approximately 28% of the city) (LBS, 2017; Wang & Maduako, 2018). Fig. 2 shows the proportion of the total 

land area to the total water area in Lagos in a pie chart. 

 

 
Fig. 2: Pie chart of Lagos Mega-City Total land area and Total water area in 2017. (Data from LBS, 2017). 

 

The features of urban water is indispensable in the determination of the level of the expected impacts of changing climate and its variability 

on a city and ultimately may determine the expected response (Reckien et al., 2017; Wong et al., 2014). Though, the city land area is fast 

extending beyond the boundaries of Lagos State to the adjoining Ogun State. However, the susceptibility of the geomorphology of most of 

the coastal cities to external disturbance cannot be overemphasized because of the dynamics and interconnectedness of the anthropogenic 

along with natural elements which include the rapid urbanization that alters the surface morphology beside and beyond their coastlines 

(Sengupta et al., 2017). That is why all over the world, low-lying coastal cities are expected to have increasing adverse impacts such as 

submergence, coastal erosion, and coastal flooding that is caused by relative sea-level rise due to changing climate but whose levels of 

implications are enhanced by their diverse local conditions (Wong et al., 2014). Therefore, the increasing pressures of human impacts on 

the water and land environment in the growing cities also have the tendency to increase their vulnerability to climate variability and change 

(Wheater & Gober, 2015). Hence, Lagos mega-city coastal geomorphology has continued to change its biodiversity, and unrelentingly 

reshape its lagoon barrier because of the natural and anthropogenic influences, coastal gradation that results from aggradation and degra-

dation processes, and weathering (Odunuga et al., 2014). Therefore, the geomorphology of Lagos predisposes it to urban water insecurity 

that could be heightened by climate variability and change. 

72%

28%

The Pie chart of Lagos Mega-city total land area and 
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Lagos Mega-city is comprised of mainly coastal plain sands and tidal flats alongside alluvium with a low-lying topography coastline 

communities that are having 1 to 4% slope and an elevation of 0-2m above sea level which increases its susceptibility (Idowu & Home, 

2015; Sojobi et al., 2016). Thereby, the city was ranked 15th position in the world based on the population exposed to coastal flooding 

(Sojobi et al., 2016). The OECD (Organization for Economic Cooperation and Development) project report on cities and changing climate 

in 2007 affirms 357,000 people and assets worth 2.12 billion dollars were vulnerable and exposed to climate extremes such as the surge-

induced flood in the year 2005 and projected that 3,297,000 and asset worth 117.32 billion dollars will face the same exposure in 2070 

(Baker, 2012; Nicholls et al., 2008).  

Lagos is the economic hub of Nigeria with over eighty per cent of its international air traffic, seventy percent of seaport activities including 

maritime cargo flight, and over sixty per cent of the manufacturing industry in the country embracing about ten thousand commercial 

ventures, two thousand industrial complexes, and twenty-two industrial estates (Adelekan, 2016). The city has been rated as one of the 

fifty most vulnerable cities to extreme sea-level rise (Idowu & Home, 2015). Hence, the susceptibility and vulnerability of the city are 

aggravated by a high concentration of its gross domestic product alongside the manufacturing industries, insufficient infrastructures, and 

the dense population of its coastal communities (Odunuga et al., 2014). However, the susceptibility and increasing vulnerability of the city 

to climate extremes are not singly influenced by urban growth but are mostly enhanced and encouraged by the process, factors and features 

of urban change alongside inadequate urban planning and management (Ajibade et al., 2015; Aliyu & Amadu, 2017; Collier & Venables, 

2016; Farinmade et al., 2018). Thereby, the city is predisposed to external shocks and stresses that put millions of its residents in jeopardy 

and worsen the conditions of the urban poor that are the most vulnerable (Filho et al., 2018; Grasham et al., 2019; UN-Habitat, 2015).  

5. Lagos Megacity, changing climate and its water insecurity 

Climate variability and change is expected to increase the propensity for flooding in coastal cities such as Lagos Mega-city. The city's 

enlargement and growth have been accompanied by growing impervious surfaces that encourage the rate of buildup of water at the ground 

surface than the rate of percolation thereby increasing runoff under high-intensity rainfall and enhancing the severity of flooding (Adelekan, 

2016; Elias, 2018; Israel, 2017). Also, the incidences of flooding are intensified in the city because of irregulated urban planning that allows 

the erection of building on flood plain and coastlines with no adherence to stipulated boundaries (Adelekan & Asiyanbi, 2015; Kasim et 

al., 2022; Wahab & Ojolowo, 2017). Data from the Lagos State Ministry of Environment indicated that 1,403 streets out of the 7,857 which 

is approximately 17.9% in the city are prone to flooding (LOSMOE, 2014; Ojolowo & Wahab, 2017). So in the city, excessive flooding at 

many times has led to insecurity, public health concerns, negative socio-economy, property damage, and sometimes loss of lives in affected 

urban communities and cities (Adelekan & Asiyanbi, 2015; Cirella & Iyalomhe, 2018; Nkwunonwo, 2017). It also disrupts community 

lifestyles, societal activities, and negatively impacts urban food security (Nkwunonwo et al., 2016). Consequently, flooding in the city is 

becoming a significant stressor and threat to its sustainable urban water security. For example, one of the highbrow communities in the 

city, ‘Lagos Island’ is exposed to potential coastal flooding and beach erosions because of its being below 0.15m above the sea level 

(Birkmann et al., 2016).  

However, the exposure and increasing vulnerability of the city’s residents may also be influenced by their social and economic challenges 

with negative influence on its urban water security (Elias, 2018; Filho et al., 2018; Grasham et al., 2019). Such socio-economic factors 

include widespread poverty, high levels of unemployment and, low-income earnings of most of the residents which cannot match the 

exorbitant house rents in a physically stable environment creating an avenue for informal settlements in hazardous places such as marginal 

lands, low lying, and wetlands, etc.(Ajibade et al., 2017; Lukeman et al., 2014; Sojobi et al., 2016). Records indicate that about two-thirds 

of Lagos residents live in slums and marginal areas that are not serviced by basic urban amenities which include urban piped-water 

(Cheeseman & Gramont, 2017; Gbadegesin et al., 2016). Such slums in the city include some communities in Amukoko, Makoko, Itire, 

Ketu, Badiya, Oyingbo, Ajegunle, Ijeshatedo, Iwaya, etc. Also, only about 10% of Lagos residents have access to wholesome piped-borne 

water from the city water corporation while 90% depends on water vendors, wells and boreholes (Olaniyi et al., 2023). Meehem et al., 

(2020) emphasizes that secure water is a critical element of health and sustainable communities and also basic human right but infrastruc-

tural inequalities such as the case of plumbing deficiencies reflects structural inequalities.  

Olaniyi et al., (2023) surmises that Lagos Mega-city industrialization alongside its rapidly increasing population with huge waste genera-

tion, inadequate sewerage systems and its coastal belt saline incursion into the coastline contribute to its increasing water resource contam-

ination. This is basically because economic growth alongside rising population outpaced piped-borne water supplies (Danert & Healy, 

2021). Reckien et al. (2017) affirm that living in environmentally riskier areas without adequate risk-reducing and management measures 

enhances the vulnerability of the society mostly the poor to risks of water insecurity. Hence, the increasing vulnerability of the city residents 

may be compounded by changing climate and its variability.  

Also, the practice of reclamations of land is a common phenomenon in the Mega-city. Basically, extensive parts of the foremost Lagos 

town which are Lagos Island, Lekki, and Victoria Island are reclaimed land from the wetland (Adegboyega et al., 2017; Idowu & Home, 

2017). Hence, towards the end of the last century, two high brows residential areas, Dolphin and Banana estates on Lagos Island were also 

developed or reclaimed from the lagoon (Adejumo, 2019). This practice of land reclamation is presently becoming more intense in Lekki, 

and Ajah axes of the mega-city, for the sake of accommodating the unending growing population and creating room for development. For 

example, the prime city project termed Eko Atlantic City project has reclaimed 6.66km2 of land from the Atlantic Ocean as of January 

2017 (Sengupta et al., 2017). Idowu and Home (2015) and Sengupta et al. (2017) surmises that reclamations could trigger environmental 

imbalance that may predispose cities to adverse effects of climate variability and change which include water insecurity.  

6. Conclusion 

Water is an environmental resource of inestimable value which is essential for sustainable living. However, the risk of inadequate manage-

ment of water resources in every urban society may be hazardous and fatal. Rapid urbanization and growth in cities alongside climate 

variability and change increase the threats and stresses of urban water resources. So, the design of the concept of urban water security by 

academia and policymakers supports the sustainable management of water resources in cities and protect residents and facilities from its 

risks and dangers. Therefore, urban water security paradigm supports the assessments of stressors and threats to city water resources and 

advocates the sustainable approaches that will inspire its sustainable management.  

This study affirms the vulnerability of Lagos mega-city to climate variability and change with negative implications on its water resources. 

. This is because, climate variability and changing climate may multiply and enhance its threat and stress on urban residents and infrastruc-

ture through excessive rainfall that could culminate in flooding and coastal erosion in Lagos Mega-city and other coastal cities that are ill-
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prepared for the rapid urbanization they are witnessing. Therefore, the study advocates that urban societies and cities need to adopt and 

align with the paradigm and tenets of urban water security as part of their sustainable environmental security and sustainability approaches 

expected to boost their urban growth and sustainable development. This is on the basis that adequate urban water security is indispensable 

for humans and societal sustainability. 
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