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Abstract 
This paper reviews issues and problems relating to global warming and 
climate change in Nigeria, it highlights the environmental hazards 
manifested at the different ecological zones of the country due to the ongoing 
global warming and climate change. It also examines government's 
preparedness in combating the myriads of environmental hazards due to the 
vulnerability of the different parts of the country to global warming and 
climate change. The paper argues that mechanisms by the three tiers of 
government aimed at tackling global warming and climate change issues are 
inadequate. The paper therefore concludes that if appropriate mechanisms 
are not put in place, the realization of the Seven Points Agenda of the 
present administration and the Millennium Development Goals may be 
elusive. Consequently, it is recommended that appropriate policy framework 
and capacity should be put in place to combat the dangers of global warming 
and climate change and that the findings and recommendations of climate 
related researches should be carefully examined and intergrated into the 
nation's development plans. 

Introduction 
One of the targets for the attainment of the Millennium Development Goals in Nigeria is 

environmental sustainability. However, currently threatening the realization of this development drive 
is the frequency and new dimensions of environmental hazards, especially those related to climate 
change. 

Globally, evidences of climate change include rising temperatures, thawing of polar ice, sea-level 
rise and upsurge in extreme weather events such as drought, flood and storms. Although climate change has 
occurred in time past, it did so at much slower pace than now (Ojo, 1998). There is a consensus that the 
on-going global warming and climate change are due to increase in the emission of greenhouse gases from 
anthropogenic sources, especially since the last three decades or so. 

Climate change will have significant impacts globally, regionally and locally (Ojo, 1998). The size 
of Nigeria coupled with the existence of diverse ecological zones makes the effects of the ongoing climate 
change to manifest in different ways. Consequently, while the semi-arid northern parts of the country are 
under the threat of desertification and drought incidence, the humid southern parts are faced with flood 
disasters and soil erosion. It has been reported that in Nigeria, over 60% of adverse weather events occur 
as floods following heavy rains with devastating effects (Ukeje and Alozie, 1998). Intensive urbanization 
and decaying facilities have further deepened the vulnerability of lives and properties. These direct 
impacts of climate change and their multiplier effects will continue be of adverse effects on lives and 
properties if not decisively checked. The environmental and economical consequences already caused by 
climate change are underestimated. 

Sadly, however, the country lacks the framework and capacity to mitigate and adapt to the 
increasing dangers of climate change and the required technology for its assessment is still not available. 

This paper is therefore designed to review issues and problems relating to global warming and 
climate change in Nigeria. It highlights the environmental hazards associated with the on-going global 
warming and climate change in different parts of the country and also examines government's preparedness 
to tackle the problem. 

Conceptual Issues 
The general circulation of the atmosphere largely determines the pattern of global weather 

and climate and it is primarily driven by the inequalities in energy between the surface of the earth and 
the atmosphere and between the low latitudes and the high latitudes (Ayoade, 1993). Embedded in the 
general circulation of the atmosphere are secondary and tertiary circulation systems which determine 
the day-to-day weather activities over a given area (Ayoade, 2002). 

The geographical location, size and shape of Nigeria make it to experience most of the types of 



weather and climate experienced in West Africa (Oguntoyibo, 1978). According to Ojo et al (2003), 
the location of West Africa between two heterogeneous surfaces — land and water causes two ainnasses 
to develop, one over the Sahara (Tropical Continental Airmass, cT) and the other over the Atlantic Ocean 
(Tropical Maritime air-mass, mT). The zone of convergence of the two air-masses at the surface is the 
zone of moisture discontinuity known as the Inter-Tropical Discontinuity (ITD). The significance of this 
boundary lies in the relationship of its position to the zonal pattern of weather on either side of it, than to 
any particular activity associated with the boundary itself (Oguntoyinbo, 1991). Consequently 
variations in weather condition (particularly rainfall) in Nigeria and by extension West Africa sub-region 
are explained in line with the north-south migration and pulsation of the ITD (Oguntoyinbo, 1978). 
However, decrease in rainfall has been observed in locations south of latitude 8° N in spite of their 
coverage. This suggests that apart from the large—scale atmospheric circulation in the form of the 
migration and pulsation of the ITD and its associated air masses which form the background, major 
determinant of the climate of West Africa, synoptic disturbances (disturbance lines, squall lines and 
thunderstorms) are other significant atmospheric mechanisms (Adejuwon, 1991; Ojo et al, 2003). 
According to Adejuwon, the intensity of these systems influences not only the amount of rainfall but 
also its seasonal distribution over the West African sub-region. Olaniran (2002) has also linked rainfall 
variability to sea surface temperature anomaly (SSTA), biogeophysical feedback mechanism and El 
Nino/ Southern Oscillation (ENSO). 

Climate refers to the characteristic conditions of the atmosphere deduced from repeated 
observations over a long period of 30-35 years. Oscillation on climatic variables around the means 
(predominant conditions during a given period) is known as climatic variability (Delgado et al, 2004) and 
it is presented in different time scales, intra-seasonal, seasonal, inter-annual and inter-decadal (Wigley, 
1992). However, when the mean condition of a climate changes and/or some climatic elements alter, 
such as the nature and frequency of extreme events, then climate change is said to take place (O'Hare, 
2002). Associated with the ongoing climate change is global warming which is a gradual increase of 
tropospheric temperature as a result of upsurge in greenhouse gasses. 

Imbalances created due to these emissions affect not only the weather and climate of the 
locality where they occur, but have regional and global implications due to the meridional and 
altitudinal transfer of energy. Consequently, change in rainfall seasonality and replicability in Nigeria is 
due to change in the general circulation of the atmosphere (Bello, 1998). Climate Change and 
Environmental Hazards in Nigeria 

Although the extent of the impact of climate change on individual countries is still subject of 
speculation, there is a consensus that the effects will be more catastrophic in some regions than others. 
Nigeria is made up of different ecological zones which range from the humid rainforest in the south to the 
semi-arid sahel savanna in the northern fringe of the country. West Africa, of which the climate of 
Nigeria is a microcosm, is one of the regions identified to be at the risk of climate change (IPCC, 
1990). The impacts of the ongoing climate change and its associated global warming are already 
manifesting in different parts of the country. While the southern parts of the country are currently 
plagued with flood and erosion incidences, the semi-arid northern parts are besieged by drought and 
desertification. 

Flood is purely an environmental hazard of meteorological phenomenon but it is often 
induced by man's improper utilization of the physical environment (Oriola, 1998). Against claims that 
atmospheric warming in most environments will increase the probability of longer and/or more 
intense rainfall due to the potential of the warm air to hold additional vapour which condenses and 
precipitates (O'Hare, 1999), rainfall over the coastal zone of Nigeria is decreasing eastward (Olaniran, 
2002). The upsurge in the incidence of flood and soil erosion over the coastal zone and the eastern parts 
of Nigeria respectively has been blamed on increasing rainstorm incidence (Odjugo, 2004) and poor 
land use practices. 
In most Nigerian cities, the available drainage facilities have undergone dilapidation due to many years 
of neglect. Also the rapid expansion witnessed in most urban centres mainly due to rural-urban 
migration, lack corresponding expansion of drainage facilities. The consequences of the 
negligence and expansion drive put lives and properties at the mercy of flood whenever there is 
rainstorm. Therefore, it is not surprising that flood has become a ubiquitous phenomenon in most 
urban centers of Nigeria (Oriola, 1998). 

The evolving climate change and its accompanied global warming have impacted and will 
continue to affect rainfall patterns (Bello, 1998) leading to total shift in rainfall and amount, duration 
and intensity (Odjugo, 1999; Olaniran, 2002). The decreasing rainfall and the frequent drought 



experienced in the semi-arid northern parts of Nigeria have made the area to be plagued by frequent 
drought and southward advancing desertification. Poor land use practices, particularly overgrazing and 
indiscriminate use of water resources have intensified desert encroachment in the northern parts of the 
country. The Sahara Desert which borders the Sahelian drought-prone belt at the northern fringes of 
Nigeria has been advancing southwards at the rate of 2.5 km per annum with evidence of declining 
rainfall (Adefolalu, 2002) leading to westward expansion of the Sahel to Sabon Birni in Sokoto State 
(Odjugo and Ikhuoraia, 2003). Consequently, Lake Chad which was the 6th largest lake in the world 
(Odesola, 2009) has shrunk from 16844 km2. in 1972 to about 304 km2 in 2000 (NCRS, 2003). The 
seasonal and long-term variability in the volume and depth of Lake Chad is due to climate change 
(Evans and Mohieldeen, 2002). 

Climate-related stresses such as drought make plants to be susceptible to insects' attacks 
(IPCC, 1990). It is therefore not surprising that the Sahel and Sudan Savanna belts of Nigeria are 
frequently under the danger of invasion of locusts and grasshoppers with severe consequences on 
crops. 

In addition to the expansion of the Sahel, atmospheric warming coupled with declining 
rainfall has had adverse consequences on water resources, especially surface water in Nigeria. If the 
on-going climate change coupled with population explosion continues unabated, the shrinking and 
eventual disappearance of surface water bodies will prompt increased extraction of groundwater 
beyond the rate of recharge. This may lead to increased incidence of water-related diseases and poor 
sanitary conditions. 

Furthermore, atmospheric warming, and decreasing rainfall and relative humidity will 
aggravate drought condition creating desiccation on soils especially in the Sahel and Sudan Savanna 
belts of Nigeria. This will lead to loss of the already fragile ecosystems in these belts as well as render 
rain-fed agriculture unsustainable. Apart from the implications on food security, it will lead to 
increased government budgeting on irrigation projects which is not feasible in the face of the present 
global economic meltdown. 

The implication of the on-going climate change on water bodies will have negative impacts on 
hydroelectric power generation (Olaniran., 2002) and the use of inland waterways for navigation in 
Nigeria due to the reduction in the discharge and flow of rivers. This will worsen the already erratic 
power supply in the country and increase the demand for alternative power supply and means of 
transport. 

Decreasing rainfall and rising temperature trends will cause loss of biodiversity leading to 
inadequate pastures. The consequences of this will be worse felt in the Sahel and Sudan Savanna. This will 
heighten the southward migration of nomads and their herds thereby increasing trypanomiasis infections 
especially when crossing the tsetse flies-prone Guinea Savanna belt of Nigeria. Such migration will also 
increase the clashes between herdsmen and farmers due to the frantic search for pastures which has caused 
the death of 13, 9, 22, 14 and 12 in Gombe, Borno, Adamawa, Sokoto and Katsina States respectively 
between 1998 and 2001 (Yugunda, 2002). 

Flood and erosion incidences are recurring decimals in Nigerians cities, particularly in the 
southern parts of the country which has been attributed to increase in rainstorm. The growing 
incidences of flood and erosion have led to loss of lives and properties. For example, over 280 people 
were reported dead, eight million people rendered homeless and the destruction of properties were 
estimated to cost over US $1.2 billion in 1998 alone due to flood disaster in Nigeria (Akitikpi, 1999 
cited in Odjugo, 2000). In Egor and Ogida communities in Edo State, several houses have been 
abandoned by the owners due to flood and many more areas in the region are also vulnerable (Uyigue and 
Agho, 2007). The effects of flood and erosion disasters may be far more than reported due to poor 
records keeping in Nigeria. 

Higher frequency of storm surges have been reported along the Atlantic Coast of Nigeria 
causing much damage to property and disrupting social services such in Victoria Island in Lagos 
(Adebayo, 1998). According to Uyigue and Agho (2007), the most important environmental problem 
facing the Niger Delta is coastal erosion. Consequently, in Bayelsa State, coastal settlements arc under the 
danger of being washed away due to rise in sea level. 

Climate change will also have adverse effects on human lives and livestock. The increase in 
temperature will cause .increase in the incidence of health disorders due to heat, leading to heat related 
disorders such as skin rashes, prickly heat, heat exhaustion and heat stroke (Ayoade, 2003). The semi-arid 
northern parts of the country are already experiencing rising prevalence of meningitis. 

Climate Change and Governance in Nigeria 



The impacts of climate change arc becoming glaring with ravaging effects on different parts of 
the country. Governments at the three tiers have not shown enough commitment in the fight against 
climate change and its impending dangers, fn Nigeria, environmental issues are usually given 
consideration when marking some annual events such as goodwill messages and tree planting 
exercises on World Environment Day. Other measures are often responses to disasters usually the 
sending of relief materials. 

Furthermore, there is frequently a gap between the level of assessed risk and stakeholders 
concerns (Nwafor, 2006). Consequently, in Nigeria, environmental degradation has received much 
research attention with little or no attention paid by governments and other stakeholders to the 
findings and recommendations made. The policy frameworks needed to combat climate change are not 
in place. Worse still, although there is a consensus that most of the environmental hazards threatening 
the country for over three decades now are climate related, strategies for mitigating and adapting to 
these problems are still lacking. The country's development strategies are not environment friendly. 
Emission of greenhouse gases through gas flaring, poor waste management, use of appliances that 
are not environment friendly, bush burning and deforestation have continued to flourish. Nigeria is 
responsible for 13 per cent of gas flaring going on in the world with 23 billion cubic metres of flared 
gas yearly which is sufficient to meet the country's energy needs, leaving a healthy balance for export 
(Odueme, 2009). It has been reported that the federal government of Nigeria proposed to spend N2 
billion on fueling of generating sets. This undermines the emission of CO2 which is a major greenhouse 
gas responsible for global warming and consequently negates Nigeria's commitment to the Kyotol 
Protocol of which she is a signatory. 

Nigeria lacks the capability to combat the impacts of the on-going climate change and its 
associated global warming. Hitherto, no bill has been passed into law to specifically address the issues of 
climate change in the country. Therefore, the policy framework and implementation will on the part of 
government aimed at combating environmental hazards are not in place. In Nigeria, environmental issues 
are challenges believed only government could handle. Consequently, there have been little attempts 
from the private sector. 

However, the federal government of Nigeria and the British government are presently 
working out modalities to implement programmes that will help mitigate the impact of climate on 
human activities (Yahaya, 2009). Such collaborative efforts and the maiden summit organized by the 
Lagos State Ministry of Environment in March, 2009 to create awareness on climate change and the 
danger it posed on man and to equally develop appropriate mitigation and adaptation strategies 
((Oducme, 2009) are efforts in the right direction. Such initiatives should be emulated by other state 
governments and should be replicated at the local government level. 

Recommendations and Conclusions 
No doubt, our climate is changing and manifesting different environmental challenges in the 

different ecological zones of Nigeria, bringing about the issues of vulnerability and adaptability. 
The threats posed by climate change and global warming if not checked could cause ravaging 

impacts on the economy and make the realization of the Seven Points Agenda of the present 
administration and the Millennium Development Goals unattainable. It is therefore imperative that 
government mobilizes the nation's vast resources to combat global warming and climate change by 
developing appropriate frameworks both in policies and mitigation and adaptation capacities. 
To achieve this, government must realize that climate change is a global issue and therefore requires 
partnership with the rest of the world. This partnership should be extended to other stakeholders 
such as international organizations, NGOs and the private sector. Furthermore, government  
should pursue  development  strategies that are environmental Friendly  and  acquire technology 
for more accurate assessment of the impacts  of climate change  which  is hitherto inadequate.  
Finally,  the findings and recommendations of climate-related researches should be carefully 
studied and integrated into the nation's development agenda. 
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