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Abstract 
Clearly related to the depletion of the ozone layer is what scientists term greenhouse 
effect of certain harmful gases called greenhouse gases released into the atmosphere 
which eventually causes global warming i.e. increased warming of the earth’s surface 
and lower atmosphere (hemisphere). This paper discussed the evidence of climate 
change in Nigeria, the causes and effects of the green house gases and global warming, 
and also the various environmental impacts of climate change. Among the 
recommendations are that developing nations should rise up to the challenge by 
rejecting the use of their domains as dumping grounds for obsolete goods, unless there 
is a working agreement for such exporting nations to help the recipient nation to 
develop its own alternative technology.  
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 Climate, according to Onuigbo (2004) is the average weather condition over an 
area for a period of time not less than 30 years. Whereas climate system according to 
Adeoti (2009) is the totality of the atmosphere, hydrosphere, biosphere and their 
interaction with human beings. According to Olajide, Udofia and Etigale (2008): 
 

Climate and climate system therefore have great impact on totality of well-
being and productivity of man with other living things because areas of 
extremity of climate (either hotness or coldness) are therefore inhabited by 
scanty population of living organisms starting from primary production that 
gives principal source of needs of man for food, medicine, shelter and raw 
materials. 

 
 Climate change refers to any change in climate over time, whether due to natural 
variability or as a result of human activity (Kareem, Iroko, Adio, Gbadebo and Jegede, 
2009). Okali (2007) also depleted climate change as deviation from the normal climatic 
conditions of an area due to land – atmosphere interactions in balance of gases in the 
atmosphere.  
 
 These gases are otherwise called radioactive forcing factors and include green – 
house gases of carbon dioxide, nitrous oxide, methane and halocarbons. They are 
responsible for global warming and climate change because these gases reduce ozone 
layer and manifest themselves as rising temperatures, irregular humidity and flooding 
patterns, flooding, erosion of coastal plains, rising sea levels, drought, desertification, 
threat to natural  water resources and increase in land erosion (Aluko, 2008). 
 
Evidence of Climate Change in Nigeria 
 According to Ogunjimi, Ayeloja, Meduna, Oyeleke and Unaeze (2008), the 
earth has warmed by 0.6 + 0.20c on the average since 1900 – also, climatological records 
of temperature and other parameters have shown considerable variation over the years. 
Odufin, Halidu and Akinyemi (2007) on this note reported unpredictability of August 
dry spell which is agriculturally important for farmers’ planting as evidence of climate 
change in Nigeria. 
 
 Weather records in Abia State, Emenike (2008) and in  
Ibadan in addition, according to the Federal Research Institute  of Nigeria (FRIN), 
Ibadan (2009) revealed almost a steady decline in rainfall and increase in both minimum 
and maximum temperatures as shown by agro-meteorological/weather data at Forestry 
Research Institute, Ibadan for 37 years. The situation is shown in table 1 below. 
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Table 1: 
     Weather Figures in Ibadan from 1970 – 2007 
Years Rainfall 

(mm) 
No. of Rainy 
Days 

Max. Temp. 
(0c) 

Mini. Temp. 
(0c) 

1970-1979 1444.0 92 26.9 21.6 
1979-1989 1408.0 86 31.6 23.4 
1990-1999 1373.0 100 32.7 32.6 
2000-2001 1178.4 72 32.1 22.0 
2001-2002 1133.6 54 32.9 23.0 
2002-2003 1196.4 73 32.8 23.9 
2003-2004 1304.1 79 32.5 23.3 
2004-2005 1006.2 62 32.2 24.2 
2005-2006 1314.0 62 32.5 25.5 
2006-2007 1198.5 56 32.5 23.7 
 
 Source: (FGN, FRIN, Ibadan, 2009). 
 

Also, a study by Alaje, (2010) revealed some of the evidences that support the 
facts of climate change to include, global deflection in the world’s vegetation i.e. 
desertification, global ozone layer depletion. According to Papka (1997), cited in Alaje, 
Songotoyinbo, Idumah, Adeyemo and Oyewumi, desertification is currently threatening 
over 10, 000km2 of land in Northern Nigeria. 
 
The Green House Gases and Global Warming: Causes and Effects 
 Closely related to the depletion of the ozone layer is what scientists term 
greenhouse effect of certain harmful gases called green house gases released into the 
atmosphere which eventually cause global warming i.e., increased warming of the 
earth’s surface and lower atmosphere (hemisphere). This according to David (2006) is 
due to the build up of carbon dioxide (CO2) principally, and other trace gases like 
nitrous oxide (NO2), methane (CH4), tropospheric ozone (O3) and fully halogenated 
chlorofluorocabons (CFCs) beyond the natural background levels. 
 Giving a vivid description of the green house effect theory, Okorodudu (1998) 
likened it to the glass panel of greenhouse of the garden lower which lets in heat but 
prevents some of it from going out. According to her, it is the cumulative effect of this 
that scientists argues - is causing the gradual global warming. According to Irving 
(1998): 
 

Activities in both industrialized and developing countries, the increasing 
concentration of these gases in the atmosphere threaten within our lifetime, to 
warm the planet to levels which would alter global climate, disturb traditional 
patterns of rainfall, cause sea levels to rise, and disturb economically important 
activities in both industrialized and developing countries. 
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 Continuing, Irving opined that if current warming trends continue, the combined 
effect of the build up of the greenhouse gases is expected to commit the planet to an 
average surface warming of 1.5 – 4.5 degrees centigrade (3 – 9 degrees Fahrenheit) by 
about 2030. A warming of this magnitude according to him would be accompanied by a 
rise in average global sea levels of one to four (1-4ft) feet and that such a rise would 
cause extensive coastal flooding, substantial changes in winds, rain fall and ocean 
currents and could cause hotter and drier conditions in many of the mid – continent, mid 
– latitude regions which are the bread baskets of the world food economy. 
 In a report prepared by Seidel and keys of the U.S Environmental Protection 
Agency, titled, “Can We Delay a Greenhouse Warming?,” cited in Okorodudu (1998), 
they warned that the temperature changes of 50c cover the entire temperature range 
experienced during the past 125,000 years but that the projected warming induced by 
increases in CO2 alone could equal historical changes in climate in a matter of only 120 
years. Further confirming the fears of Irving above, they warned that an increase of just 
two (2ft) feet in sea level rise could flood or cause storm damage to many of the major 
parts of the world, disrupt transportation networks, alter aquatic ecosystems, and cause 
major shifts in land development patterns. The report about the tsunami in Asia, 
hurricanes and the drought in Niger and Mali have all been attributed to global warming 
(Okorodudu, stressed). 
 Investigating the causes and effects of green house gases and global warming, 
the Intergovernmental Panel on Climate Change (IPCC) published a series of reports in 
2007 that set-forth conclusions about the causes and effects of green house gases and 
global warming as well as the costs and benefits of solving the problem. The reports, 
which drew on the work of more than 2,500 of the world’s leading climate scientists and 
were endorsed by 130 nations, confirmed the consensus of scientific opinion on the key 
questions related to global warming. 
 On February 2, 2007, the IPCC according to West (2010) published a summary 
report from Working Group I, which confirms that global warming is now 
“unequivocal” and stated with about 90% certainty that human activity “very likely” has 
been the cause of rising temperatures worldwide since 1950. The report also reviewed 
that global warming is likely to continue for centuries, and that it is already too late to 
stop some of the serious consequences it will bring. The report further indicated that 
there is still time to slow global warming and to lessen many of its most severe 
consequences if act quickly. 
 The effects of climate change and global warming in the 21st century and 
beyond are expected to be disastrous – according to the summary of a scientific report 
issued on April 6, 2007, by Working Group II of the IPCC (West, 2010). Many of those 
changes are already under way. They also made it clear that while poor people 
worldwide will suffer most from the effects of global warming, no person on earth will 
escape its consequences. The effects of climate change and global warming will be felt 
in every region and at all levels of society. 
 On May 4, 2007, Working Group III of the IPCC according to West (2010) 
released a third report showing that the cost of controlling greenhouse gas emissions 
worldwide and avoiding the most serious effects of global warming is affordable and 
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would be partially offset by economic gains and other benefits. This conclusion refutes 
the arguments of many industries and  leaders who said that taking serious action to 
reduce greenhouse gas emission would lead to economic ruin.  
 In all, there exists two major effects of climate change and global warming. 
These include: 
i. Increase of temperature on the earth by about 30 – 50c (5.40 - 90 Fahrenheit) by 

the year 2100. 
 
ii. Rise of sea levels by at least 25m (82ft) by the year 2100. 
  The foregoing was to underscore the imminent dangers posed by global 
warming arising from unscrupulous release of greenhouse gases into the atmosphere. 
Since this paper is limited to number of pages, it would be wise not to unreel more, so as 
not to miss the point or crux of this write up. Suffice it to say that these scientific 
findings formed the basis of both national and international concern that eventually led 
to the adoption of the United Nations Framework Convention on Climate Change at the 
U.N. Headquarters in New York on May 9, 1992. 
 
Environmental Impact of Climate Change 
 Climate change as a distortion in annual biological and agricultural cycles 
results in species of plants and animals going into extinction, decrease in floristic 
richness, destruction and reduction of fruiting intensity paberrations in animals mating, 
changes in birds and animal migratory pattern (due to new habitats or new food sources) 
and changes in fish spawning pattern (Ijeoma and Aiyeloja, 2009). Ogunjimi, Ayeloja, 
Meduna, Oyeleke nd Unaeze (2008) asserted that changes in temperature, water 
availability and carbon dioxide affect the physiology of most terrestrial species in the 
form of metabolic rate, fecundity, egg development, survivorship sex ratio length of 
estrus hormone and parasite infection rates. 
 Halidu, Medunna, Likika and Ogunjobi (2009) observed that ozone layer 
depletion leads to climate change which in turn affects forest and animal output, 
accumulation of troposholic ozone and acid aerosols causing worsened air pollution and 
acid rain. They observed that consequences bother on species interaction (herbivore, 
predator and prey relationships), competitions and habitat structure, also functioning of 
water and nutrient cycles. The imbalance on species component of biodiversity include 
changes in destitute, increased extinction rates, changes in reproduction timing and 
changes in length of plants growing season, shifts in species diversity and extinctions 
particularly across fragmented or vulnerable ecosystems (Halidu, Akinyemi, Odofin, 
Oyelowo and Osinubi, 2008). 

Another driver of climate change is deforestation. It is the conversion of forest 
land to non – forest land for use as arable land pastures, urban use, logged area or waste 
land. It is also the removal or destruction of significant areas of forest cover that has 
resulted in degraded environments with reduced biodivisity (Williams, 2003). Causes of 
deforestation include use of forest for fuel, wood cutting, commercial logging as well as 
activities that cause reduction in the forest cover such as “slash and burn” technique, 
shifting cultivation and fire (Adekunle and Akinlamibola, 2008). Impacts of 
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deforestation on environment are increased carbon dioxide concentration, erosion, 
biodiversity loss, disease spread, flooding and landslide (Adekunle and Akinlanibola, 
maintained). It also leads to nectar and pollen loss hence, the propensity for honey bees 
(Apis mellifera) to abscond thereby reducing honey production (Adegbola, Asiru and 
Alebiosu, 1998). 
 This situation is pathetic because effective management of forest and wildlife 
resources depend basically on the knowledge of their ecologies which include their 
population distribution in existing habitats, ecological niches and migration patterns 
(Onyeanusi and Abafaras, 2006). It has been estimated that more than 393, 168km2 of 
lands are affected by desertification in the Nigerian savannas, affecting 50% - 75% of 
Bauchi, Kano, Jigawa, Kebbi, Sokoto, Zamfara, Katsina, Yobe and Borno States, and 
that about 35,000km2 of land is under threat of deforestation annually due to fuel wood 
extraction and wood cutting for constructional purposes (Igboanugo, 2008). Matimore, 
Saguar, Kio and Kalyu(1987) described desertification as permanent disappearance of 
the vegetation by wind, dune formation or reactivation, soil profile desiccation and 
lowering of ground water table. 
 The conditions lead to dwindling of wild animal habitats while man is the most 
profound environmental manipulator as he pollutes forests, destroys wildness and 
introduces alien species during hunting and gathering (Ajibade and Ayoelele, 2007). 
Water and land pollution with oil spillage including other by products affect the flora of 
the environment and lower soil facility to the detriment of farmers. Endangered animal 
species are fast disappearing as a result of lack of protection in the low land rainforest. 
 Dwarf antelope, Ogilby’s Duiker, Sealers Guenon according to George, Leh and 
Akuiyibo (1997) are under threat of extinction. Fire is used in widelife management to 
get rid of undesirable plant species and ectoparasites. Controlled burning also leads to 
sprouting of young and palatable grasses for livestock but leads to erosion, high 
evapotranspiration rates, change in shape and amount of vegetation cover and injury or 
death of young, ailing animals and eggs (Ayodele, Ebin and Alarape, 1999). 
 
Vulnerability of Impacts of Climate Change in Nigeria 
 So far, Global Climate Models (GCMs) according to IPCC (1999) cited in 
Adefolalu (2007) have projected three generalized impact of effect of climate change 
arising from global warming which are of immediate relevance to Africa in general and 
Nigeria in particular. They include: 
a. Deserts are likely to become extreme – becoming hotter but not significantly 

wetter. The Sahara desert which borders West Africa to the north has been noted 
to be making almost persistent “incursion” into the Sahel (Lat. 14-200N) 
resulting in drier conditions during the summer monsoon. 

 
b. Global hydrology cycle will be intensified with changes in precipitation – its 

total amount, frequency and intensity. In relation to these expectations, global 
concern has been expressed on water scarcity since UNCED – 92. In West 
Africa, the literature is full of various attempts made within the past twenty-five 
years to explain such phenomena as the SAHELIAN DROUGHT of 1969-73 
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without any concrete indications on future re-occurrence(s). None of the 
classical treaties have proffered permanent solutions for future changes of 
rainfall. 

 
c. Agricultural production (including forestry) will increase in some areas and 

decrease in others taking into account the beneficial effects of carbon dioxide 
(CO2) concentrations. 

 
  Limitations or uncertainties to be associated with Global Climate 

Models (GCM) results above must be recognized as those concerned (among 
others) with Baseline Data (BD). However, there is no question on the re-
occurrence of flood and drought, resulting in variable agricultural production in 
Nigeria. Climate prediction in Nigeria must primarily be concerned with these 
aspects in relation to the socio-economic survival and political stability of the 
country. 

 
Conclusion 

Evidence of climate change in Nigeria shows that systems related to the 
environment and human activities, including agricultural and forestry management 
activities are seriously affected. Some of the environmental impacts of climate change 
include increased carbon dioxide concentration, erosion, biodiversity loss, disease 
spread, flooding, landslide, deforestation and environmental degradation. Also, water 
and land pollution with oil spillage affects the flora of the forest environment and lowers 
soil facility to the detriment of farmers.  
 
Recommendations 
 Based on the environmental impacts of climate change as discussed in this 
paper, the following recommendations are vital: 
i. The largest contributing source of climate change and green-house gas is the 

burning of fossil fuels leading to the emission of carbon-dioxide. Therefore, 
developing nations should rise up to the challenge by rejecting the use of their 
domains as dumping grounds for obsolete goods, unless there is a working 
agreement for such exporting nations to help the recipient nation to develop its 
own alternative technology.  

In this regard, the action of the Nigerian government in banning the 
importation of (TOKUNBOH) fairly used refrigerators, air-conditioners and 
other allied products is a step in the right direction and should be emulated by 
other developing nations. This was to protect her economy and welfare of her 
people. The fact that they can not produce safer appliances should not make 
them a dump yard for the Western refuse. 

 
ii. Nigeria should consider its own national interest in oil production agreements 

with multinational companies. We do not have the technology to adopt safer 
production of oil and natural gas yet. The developed nations are not ready to 
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help us either. This it could subvert through purposeful policies and 
development of alternative and renewable technologies.  

 
iii. Though controlling climate change and global warming will require significant 

investment, it is our humble suggestion that nations have no choice but to take 
immediate action. “If we continue doing what we are doing now, we are in deep 
trouble”, said Ogunlade Davidson – Co – chair of the Working Group III of the 
IPCC. 

 
iv. The issue of mitigating climate change requires a holistic and multidisciplinary 

approach, hence, the disciplines involved, should not be seen as being exclusive 
of each other. It should be an issue for all disciplines – the scientists, engineers, 
environmentalist, and agriculturist, down to individuals on the streets are all 
involved. 
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