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Abstract 

Water is becoming scarcer and having access to clean, safe, drinking water is limited in 

Nigeria. Due to the small percentage of water remaining, optimizing the fresh water we have 

left from natural resources has been a continuous difficulty in several locations nationwide. 

Nigeria is endowed with abundant natural water resources evident in her substantial yearly 

rainfall, large surface bodies of water-rivers, streams and lakes, as well as in abundant 

reservoirs of underground water whose extent and distribution have not been fully assessed.  

Nigeria has a vast array of biological diversity, forestry resources and Freshwater resources. 

These resources are threatened by climate change caused by human activities, which can 

adversely affect the natural environment in a variety of ways. Water quality degradation that 

is caused by chemical emission, agricultural runoff containing pesticides and fertilizers and 

from waste discharges from industrial and domestic areas. All of this have serious implication 

on biodiversity. Sensitization campaign with effective data and Information management, 

ameliorating climate change, waste recycling and ecosystem approach to water management 

are recommended as a way forward to the problem. It was concluded that changes in 

environmental conditions, which may be natural or anthropogenic, are responsible several 

detrimental changes in water resources and biodiversity in Nigeria. 
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Introduction 

Water is an essential resource for all life 

on the planet. Of the water resources on 

Earth only three percent of it is fresh and 

two-thirds of the freshwater is locked up in 

ice caps and glaciers. Of the remaining one 

percent, a fifth is in remote, inaccessible 

areas and much seasonal rainfall in 

monsoonal deluges and floods cannot 

easily be used. As time advances, water is 

becoming scarcer and having access to 

clean, safe, drinking water is limited 

among countries. At present only about 

0.08 percent of all the world‘s fresh water 

is exploited by mankind in ever increasing 

demand for sanitation, drinking, 

manufacturing, leisure and agriculture 

 

 

 

(Martins, 2001). Due to the small 

percentage of water remaining, optimizing  

the fresh water we have left from natural 

resources has been a continuous difficulty 

in several locations worldwide.  

Water is constantly in motion, 

passing from one state to another and from 

one location to another (Biswas, 2008). 

Whether the water is in motion, or 

stationary, it invariably contains 

extraneous materials, some due to natural 

causes but others because of human 

activities. All these, plus natural variations 

in water availability, makes its rational 

planning and management a very complex 

and difficult task under the best of 

circumstances. Water may be everywhere, 
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but its use has always been dictated by its 

availability in terms of quantity and 

quality (James et al., 2003).  

Today, most countries are placing 

unprecedented pressure on water 

resources. The global population is 

growing fast, and estimates show that with 

current practices, the world will face a 

40% shortfall between forecast demand 

and available supply of water by 2030. 

Furthermore, chronic water scarcity, 

hydrological uncertainty, and extreme 

weather events (floods and droughts) are 

perceived as some of the biggest threats to 

global prosperity and stability. 

Acknowledgment of the role that water 

scarcity and drought are playing in 

aggravating fragility and conflict is 

increasing.   

Water has been observed to be an 

integral part of the ecosystem. Therefore, 

most of the effort in water resource 

management is directed at optimizing the 

use of water and in minimizing the 

environmental impact of water use on the 

natural environment. The integrated water 

resource management takes cognizance of 

the quantity and quality of the water and at 

the same time help to determine the nature 

and viability of the natural ecosystem.   

 

Water resources of Nigeria 

The availability and distribution of water 

resources, including the pattern and flow 

of rivers, equally have direct relationship 

with the distribution of human settlements, 

transport and communication as well as 

the potential for the development of 

infrastructural facilities. Nigeria is 

endowed with abundant natural water 

resources evident in her substantial yearly 

rainfall, large surface bodies of water-

rivers, streams and lakes, as well as in 

abundant reservoirs of underground water 

whose extent and distribution have not 

been fully assessed (Ezeabasili et al., 

2014). 

Sources of surface water in Nigeria 

include the River Niger, the third largest 

river in Africa. The country accommodates 

the greater section of the river, with the 

River Benue dividing the country into 

three geographical regions. In addition to 

these two rivers, Cross River, Imo, Sokoto, 

Ogun, Anambra, Kaduna rivers, together 

with several streams, channels, lakes and 

ponds, that provide a national web of 

drainage basins. 

Groundwater is water obtained 

from wells and springs that feed streams, 

rivers, and lakes. In its course, 

groundwater dissolves soluble mineral 

matter. Nigeria has extensive groundwater 

resources, located in various hydro 

geological areas together with local 

groundwater in shallow alluvial (Fadama) 

aquifers adjacent to major rivers (Okoye, 

2015). Major ground water reserves exist 

in numerous localities all over the country. 

These have been estimated as 30 times the 

quantity of surface flows (Orjiakor, 2000). 

The quantity stored varies according to 

geology and climate, from one locality to 

another. Geologically, Nigeria lies on two 

main rock formations- the basement 

complex (which is mainly Precambrian 

and postcambrain rocks and lignite of the 

Jos area) and Sedimentary strata, which 

are postcambrain deposits (Ezeabasili et 

al., 2014).  

Both of these rock formations are 

widely distributed all over the country. 

The sedimentary strata have both surface 

water and ground water of immense 

economic interest. There are many 

quantitative records to enable studies of 

the extent of underground water reserves 

and availability, including the performance 

of aquifers under pumping conditions in 

all the states. In the Chad basin, in the 

Northern part of the country, the regular 

seasonal rainfall replenishment ensures 

that on an area scale average there is no 

depletion of the aquifer resources.   

But in the more arid northern parts 

of the country where the seasonal rainfall 

and therefore the annual replenishment to 

ground water is more variable, the 

availability of ground water follows the 

irregular pattern like droughts. Ground 



276 
 

water in Nigeria has the advantages of 

being generally free from biological 

contamination, free of sediments, of 

constant quality and temperature. It is thus 

normally satisfactory for domestic, 

agricultural and most industrial uses. 

Biodiversity resources: Nigeria has 

a vast array of biological diversity. Nigeria 

hosts 2.1 percent of the world‘s known 

endemic vascular plant species and 2.3 

percent of the world‘s endemic vertebrate 

species. The rich flora of Nigeria region is 

estimated to comprise over 5000 endemic 

species (Day, 2009). However the recent 

spread of invasive alien species is regarded 

as a significant transboundary threat to the 

health of biodiversity and ecosystems. 

This has emerged as a major factor in 

species decline, extinction and loss of 

biodiversity (Kueffer et al., 2010). 

Forestry resources: Forests harbor 

the vast majority of terrestrial biodiversity 

in Nigeria. This biodiversity is 

characterized by high levels of endemism 

and the only way to preserve these 

endemic species is to preserve the 

environment. Forests are not only 

important resources for flora and fauna 

biodiversity but also provide important 

environmental services (carbon storage, 

soil and water protection, tourism, etc.). 

Tropical rain forests provide significant 

livelihood opportunities for people in rural 

areas. As these resources are mostly 

concentrated on land with limited 

suitability for agriculture, forest based 

income is often the only income for 

persons living in or close to the forest. The 

high importance of forests for local people 

also comes from the availability of 

freshwater; on the tropical rain forest zone, 

for example, most of the drinkable water is 

collected from surface water coming from 

forests. Coastal forests, including 

mangrove forests, play an important role in 

coastal protection from storm surges and 

high tides. Coastal forests including both 

endemic and exotic species, especially 

mangroves are seen as ‗bioshields‘ (Feagin 

et al., 2010). In coastal zones, various non-

wood forest products (NWFPs) are used 

for subsistence purposes and some are also 

sold commercially. Tree crops such as 

coconut, banana, and pawpaw are dietary 

staples in many homes. 

 

Mangroves: Mangroves are found along 

sheltered coastlines in the tropics and sub-

tropics. They are important for providing 

wood and non-wood forest products, 

coastal protection, mitigation of pollution, 

conservation of biological diversity and 

provision of habitat, spawning grounds 

and nutrients for a variety of fish and 

shellfish. Communities also depend on 

them for hunting, fishing, handicrafts, tour 

guiding and other nature-based activities. 

Sea level rise is the most significant 

climate change threat to the survival of 

mangroves (Jaji et al., 2007). 

 

Freshwater resources:Apart from 

freshwater being in short supply, it is also 

being contaminated with salt water and 

wastewater. Agricultural lands are 

undergoing significant salinity changes 

which are affecting agriculture 

productivity. Managing freshwater 

resources in Nigeria implies facing several 

challenges including increased population 

pressure, increased water demand due to 

urbanization and expanding tourism, 

increasing sectoral competition for water 

and land resources, increased climate 

variability and frequency of natural 

disasters and reduced water quality due to 

pollution from industrial, agricultural and 

municipal wastes among others. It is also 

very likely that sea water flooding will 

degrade fresh groundwater resources 

(IPCC 2014). 

 

Threats to Nigerian water resources 

1. Climate Change 

Some earth and atmospheric scientists 

have been documenting an increased 

concentration of carbon dioxide and other 

"greenhouse gases" in the atmosphere and 

have been attempting to better- understand 

how a continuing accumulation will affect 
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the future world climate (Houghton and 

Woodwell, 1989). Others have been 

studying such phenomena as "acid rain" 

and its effects on lakes and streams, 

forests, and materials (Baker et al., 1991), 

air pollution and urban smog (National 

Research Council, 1991) and the thinning 

of ozone in the stratosphere (Stolarski et 

al., 1992). Studies have focused on the 

contamination and depletion of fresh-water 

supplies (La Riviere, 1989), on the 

depletion of the world's forests (Repetto, 

1990) and wetlands (Steinhart, 1990), and 

on the worldwide loss of arable land 

(Schlesinger et al., 1990). 

Many of the most readily identified 

causes of these changes are human 

activities. Major contributors to the 

accumulation of greenhouse gases in the 

atmosphere include the burning of fossil 

fuels for heating and energy generation 

and the use of chlorofluorocarbons (CFCs) 

as coolants and aerosols. The burning of 

fossil fuels is also a major cause of acid 

rain, which is formed when airborne sulfur 

dioxide and nitrogen oxides combine with 

water vapor. Air pollutants include ozone, 

carbon monoxide, lead, sulfur dioxide, 

nitrogen dioxide, and particulates-all by-

products of industrial and energy-

generation processes. Stratospheric ozone 

thinning is believed to be a direct 

consequence of the accumulation of CFCs 

in the upper atmosphere. 

Since the human activities that are 

implicated in detrimental environmental 

change are aimed at satisfying human 

needs and desires, those activities can only 

be expected to increase as the population 

grows. Moreover, population growth, 

worldwide, is expected to continue for the 

near future at least, at something like its 

current rate, which would yield a doubling 

of the current number of about 6 billion 

before the middle of the twenty-first 

century. Moreover, if present trends 

continue, the pressures on the environment 

are likely to grow faster than the 

population. During the twentieth century, 

worldwide energy consumption has 

increased by a factor of about 15 and the 

total population has increased by a factor 

of about 3.5, which is to say that, 

compared with 1900, there are about 3.5 

times as many of us now and each of us 

uses, on average, 4 times as much energy 

(Gibbons et al., 1989). There is now an 

enormous disparity between the per capita 

use of energy in the industrialized world 

and in developing countries; we can expect 

that the desire of the developing countries 

to close this gap will create a strong 

impetus to increase the average use 

worldwide. 

In short, there is much evidence 

that human behavior can adversely affect 

the natural environment in a variety of 

ways and that the forces that motivate 

environmentally detrimental behavior are 

likely to become even stronger in the 

future. There is a need to better- 

understand the coupling of behavior and 

environmental change and how to mitigate 

the undesirable effects.  It was reported 

that climate change and water scarcity go 

hand-in-hand to cause some of the biggest 

contemporary challenges to the human 

race. These issues have a reciprocal 

relationship, identified by the 

Intergovernmental Panel on Climate 

Change (IPCC), in which, ―water 

management policies and measures can 

have an influence on greenhouse gas 

(GHG) emissions.‖ As renewable energy 

options are pursued, the water 

consumption of these mitigation tactics 

must be considered in producing 

alternatives ranging from bio-energy crops 

to hydropower and solar power plants. 

 

2. Water quality degradation 

The sustainability of Nigeria‘s water 

resources is threatened in terms of both 

quantity and quality. Major threats to 

clean, fresh-water supplies include 

contamination not only from precipitation 

of chemical emissions that have 

accumulated in the atmosphere but also 

from agricultural runoff containing 

pesticides and fertilizers, from waste 
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discharges into rivers, , from hazardous 

wastes disposed of improperly, and from 

leachate from municipal dumps. Also there 

are problems of saltwater encroachment 

and oil spillage during exploitation and 

transportation of crude oil; which pollute 

most surface and underground water 

bodies. Such pollutants are increasingly 

accumulating in reservoirs created 

downstream for water supply.  

Rivers are the major transporters of 

domestic and industrial wastes generated 

which are discharged into them untreated. 

Unless the current patterns are changed, 

future per capita investment on water 

treatment will significantly continue to be 

on the increase thereby outweighing 

investment in other productive sectors of 

the economy. Less pollution and effective 

wastewater treatment will reduce the 

environmental impacts on the functionality 

of the ecosystem. There is the issue of Oil 

spills that pollute the creeks and surface 

waters and groundwaters in the Niger 

Delta.  

Another problem is the 

indiscriminate disposal of industrial 

effluents into surface water bodies due 

largely to regulation lapses nationwide. In 

the Sahel savanna region, there is problem 

of Impoundment of surface water for 

irrigation purposes and use of fertilizers 

for agriculture which result in decreased 

downstream flows and pollution of 

shallow aquifers by leachates.As noted by 

Taiwo (2011) the management of solid 

waste is a major problem in most 

developing nations of the world including 

Nigeria. Indiscriminate disposal of 

municipal wastes remains a major threat to 

surface water pollution in Nigeria. During 

rainfall events, used polythene bags and 

water sachets are plus other domestic 

wastes are routed into the rivers and 

streams via the runoff water. The menace 

of plastic is ever growing, and it is 

estimated that carbon dioxide emission 

from plastic waste management could 

triple by the year 2030.    

 

3. Salinization: Salinity is the major threat 

to aquifer sustainability because it does not 

reduce naturally, and salinized 

groundwater can only be made fit for 

purpose by energy-intensive desalination 

or by dilution. Salinization can occur as a 

result of poor irrigation practice in 

agricultural areas, and as a result of over-

abstraction inducing saline intrusion. The 

latter occurs usually, but not exclusively, 

in coastal aquifers. Mixing with just 3 to 4 

per cent seawater (or groundwater of 

equivalent salinity) will render fresh 

groundwater unfit for many uses, and once 

this rises to 6 percent, the water is unfit for 

any purpose other than cooling and 

flushing. Once salinized, aquifers are slow 

to recover. In intergranular-flow aquifers, 

the enormous volumes of water in storage 

have to be displaced, and in some fracture-

flow systems where the matrix is also 

porous, it is difficult to drain relatively 

immobile water that has entered by 

diffusion from the fracture network. Water 

quality degradation had been found most 

severe in Lagos, Rivers, Kano and Kaduna 

where most of the country‘s industries are 

located (Ekiye and Zejiao, 2010) with 

subsequent effects on public health and 

economic development (Adewolu et al., 

2009). 

 

4. Deforestation: Deforestation is the 

consequence both of converting forests to 

farmland and residential and business 

areas and of overharvesting timber. 

Wetland loss results from the 

"reclamation" of wetlands for commercial 

development.  

 

5. Desertification: the transformation of 

arable land into land on which crops will 

no longer grow, has a variety of causes, 

including overgrazing and the salinization 

of soil from excessive irrigation. 

 

6. Land use changes: Land-use change, 

clear-felling, expanding plantations and 

the opening of new areas to agriculture, all 

have impacts on the water resource.  Some 
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event, such as bush fires, leads to a 

reduction in the available water and water-

quality problems. Changes to land use, 

even within agricultural areas and 

industrial area, have implications on both 

water availability and water use.  

Major change of land use, for 

example in Sahel, the removal of natural 

vegetation through overgrazing led to 

water logging and salinization problems. 

The nature of the aquifer will also 

influence the scale of the contamination 

problem. Thus, in a highly fractured 

aquifer where groundwater flow is easy 

and relatively rapid, contamination may 

become more widely dispersed in a given 

time than where flow is intergranular, 

especially if the strata have only a modest 

permeability. 

 

Implications to biodiversity 

The livelihoods of biodiversity dependent 

people are under increasing pressure. The 

ecosystem services that the natural 

environment provides are also under 

threat. 

Climate Change manifesting in 

increased evapo-transpiration and the 

attendant moisture deficit, decreasing 

precipitation with accompanying water 

level lowering in shallow aquifers and 

decreasing surface flows. These threats 

impact more on the sub-Sahelian region. 

While in the coastal area there is increased 

rainfall. Freshwater supplies are already 

stretched through rising population and 

industrial demand. Freshwater sources are 

also being contaminated by salt water and 

waste water. 

Climate change manifesting in 

increased temperatures leads to instability 

in water regimes. Where there is frequent 

coastal floods and saline water intrusion 

into upper coastal aquifers especially in 

the tropical rainforest zones. In addition, 

excessive draught in the Sahelian region. 

This leads to the introduction of invasive 

species that disrupt the functioning of the 

ecosystem. The proliferation of Typha in 

the Hadejia Nguru wetlands is a clear case. 

Oil spills that pollute the creeks and 

surface waters and groundwater in the 

Niger Delta. Thereby allowing only 

pollution tolerant species to inhabit such 

waters. 

Indiscriminate disposal of 

industrial effluents into surface water 

bodies due largely to regulation lapses 

nationwide. This introduces nutrients into 

water bodies in excessive quantities, which 

result in eutropication of such water 

bodies. 

Impoundment of surface water for 

irrigation purposes and use of fertilizers 

for agriculture which result in decreased 

downstream flows and pollution of 

shallow aquifers by leachates. This 

eliminates useful and productive algae and 

replaces them with obnoxious irritating 

species.  

 

Way forward for water resources 

management in Nigeria 

Since its inception, life on earth has had to 

adapt to changing environmental 

conditions - this represents a driving force 

of evolution. The only way forward to 

mitigate threats to our water resources is to 

step up integrated water resources 

management where all sectors must 

synergize to achieve results.  

 

i). Sensitization campaign/effective Data 

and information management: Creating 

awareness and improving people‘s 

understanding of Water Resource 

Management (WRM) is the first step 

towards implementation of WSM in Niger 

Delta wetland. The collection and analysis 

of data and the circulation of information 

is needed for different kinds of assessment, 

preparation of plans, construction and 

operation of projects. In addition, data are 

required for decision- making and for 

taking appropriate interventional measures 

regarding management, allocation and 

development of water resources. An 

effective integrated water resource 

management must be able to provide 

timely and correct information on the 
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quantity, quality and resource use. All 

stakeholders should be made to see 

themselves as working towards the same 

goals and be ready to share information. 

 

ii). Ameliorating climate change: The 

production and use of energy is the main 

culprit in global warming. This is due to 

the methods used to extract energy sources 

from the earth, through the depletion of 

natural resources, and through the by-

products of energy transduction and 

utilization. Changes can be made to our 

attitudes, especially towards efficiency and 

waste, public versus private transportation, 

about personal conveniences and the 

public good—are important factors in the 

equation. Thus we need to substitute our 

present way with technologies that make 

relatively light demands on energy and 

other resources. This include finding ways 

to substitute resource-light technologies 

for resource-heavy technologies is 

especially desirable in view of the rapidly 

increasing demands that Nigeria is 

expected to put on resources by attempting 

to catch up, economically, with the more 

developed parts of the world.   

 

iii) Recycling and waste handling: 
Recycling of waste materials is a relatively 

new technology. However, a major 

problem of waste recycling is getting 

sustained citizen participation in recycling 

programs. Therefore planning and 

executing recycling programs that will 

bring the lasting changes in attitudes and 

behavior that are essential to make real 

progress on the problem of waste remains 

a significant goal. 

 

iv). Ecosystem services based approach: 
For proper maintenance and sustainability 

of the water resources in Nigeria, 

simultaneous improvement of the status of 

biodiversity is required. So that any 

progresses by the water sector concerning 

water use, efficiency, and sustainable 

consumption of water-dependent products 

is a contribution to biodiversity 

conservation, since all use the same water.   

 

Conclusion 

The importance of water resources 

management in the sustainable 

conservation of biodiversity in Nigeria 

cannot be over-emphasized. Changes in 

environmental conditions, which are 

natural or anthropogenic, are responsible 

several detrimental changes in water 

resources and biodiversity in Nigeria. The 

adoption of ecologically sound water 

resources management is still in its 

infancy. Therefore mainstreaming 

biodiversity into the water sector is 

essential if biodiversity goals are to be 

achieved.  
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