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Abstract

The intersection of climate change, global warming, and environmental sustainability presents a range of conceptual challenges,
when it is examined within the context of low-income countries of the world like Nigeria and ultimately a worrisome
phenomenon because of the adverse effects the issues pose to Nigeria and other African countries if not properly addressed. This
work examines the global issues of climate change, global warming and how it impacts on the Nigerian environment. The work
used relevant literature to examine climate change and its impact in Nigeria. This work relies extensively on journal articles,
books, conference proceedings, technical and annual reports and observations to elucidate on the issues of climate change and
global warming in the context of the Nigerian environment. The work reveals the types of climate and climate zones identified in
the works by prominent climatologists. It also identifies the meaning of climate change, causes of climate change such as the
greenhouse effect and the human activities found to induce climate change. This work further outlines some of the key indicators
of global warming, the effects of climate change in the Nigerian environment and outlines some of the strategic way forward to
combat climate change in Nigeria. The work identified the National Policies aimed at significantly reducing drought and
desertification, drought readiness plan, erosion and flood control, forest protection plans and biodiversity preservation strategies.
Primarily, this study advocates for implementable indigenous frameworks in order to mitigate the harsh effects of climate change
in Nigeria.
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1. Introduction

Climate change has become a global issue. The effects are  deliberate actions to curtail its further widespread [19]. Ni-
ravaging both developed and developing countries of the  geria is one of the most populated countries in Africa and
world. Since it became a global phenomenon, the United experiencing the scourge of climate change till date. Climate
Nations members have made an undivided agreement to take ~ change is gradually becoming a prevalent problem in the
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country as it has been recorded that mean temperatures have
perpetually increased with a change of 1.01<C (0.52 t0 1.5<C)
in the linear warming for the period of 1951-2005 [15]. The
prevalent speed of global warming has been perceived to be
the cause for several environmental problems. For example,
drought and heat waves across the East and Sahel regions of
Africa respectively. This has necessitated the expedition of
several measures to significantly reduce the impacts of cli-
mate change around the world. It has also been observed that a
large number of low-income countries are already exposed to
shortages of clean drinking water and poor sanitation, and
often occupy high-risk areas such as floodplains and coastal
zones [1]. No doubt the effects of climate change necessitate
the expedition of several measures to significantly reduce the
impacts of climate change around the world. This work is
geared towards examining the meaning of climate change,
types of climate and climate zones, global warming with
emphasis on the Nigerian environment.

2. Types of Climate and Climate Zones

It is important to identify what climate is and give an out-

lined typology to climate and climate zones. The term climate
originates from the Greek language which means the angle of
inclination of the sun [18] This highlights that when there is a
change in the inclination of the sun, it has great adverse effects
on the conditions of the earth. No doubt, in the different parts
of the world, there exists different climate zones which is
mainly due to the fact that the sun’s heat is distributed une-
venly over the Earth’s surface. However, the nearness of the
sea, atmospheric circulation, patterns of precipitation and
other so-called ‘climate-forming factors’ play a major role in
ascertaining climate conditions [15].

The widely known classification of climates is attributed to
the Russian climatologist Wladimir Kppen in 1884. Accord-
ing to the Russian climatologist, there are five main types of
climate, which included; tropical, dry, temperate, continental
and polar and alpine. In a much later classification on climate
zones, Russian scientist Boris Alisov in the 1950s outlined
five main climate zones. The major zones are; equatorial,
tropical, temperate, and polar (Arctic in the Northern Hemi-
sphere and Antarctic in the Southern Hemisphere) [18].

Table 1. Shows Russian scientist Boris Alisov's 1950s tabular classification of climate zones, a pioneering effort in understanding global

climate variability and categorization.

Average temperature

Time and amount

Circulation of the

Climate zone  Climate type of atmospheric atmosphere and Territory
Winter Summer precipitation predominant winds
Warm. moist
equatorial air masses  Equatorial regions of
Equatorial Equatorial +260C +26 ¢ Throughout the are formed in a Africa. South America
year. 2000 mm . .
region of low and Oceania
atmospheric pressure
) ) ) Southern and South-East
Sub-equatorial Tropical +200C +300C Mainly during the Monsoon Asia. West and Central
monsoon monsoon. 2000 mm
Africa. Northern Australia
Throughout the North Africa Central
Tropical Tropical dry +12¢c +350C year. Trade winds orth AlTica Lentra
Australia
200 mm
_ In summer. Mediterranean, South
) Mainly at the cold  anicyclones with Africa. South-West
Mediterranean ~ +70C +220C time of the year. high atmospheric .
A Australia. Western
500 mm pressure; in winter.
Sub-tropical cyclones Califomia
) Throughout the Interior of continents
Sub-tropical . . 0
dr +400C year. Dry continental air between 30 to 45 " north
y 120 mm and south of the equator
T ¢ Throughout the West s Of E .
Temperate em_p_era ¢ +20C year. West winds estem parts o . urasa
maritime and North America
1000 mm
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Average temperature

Time and amount

Circulation of the

Climate zone  Climate type of atmospheric atmosphere and Territory
Winter Summer precipitation predominant winds
Temperate Throughout the Interior of continents from
contipnen ol -150C +200C year. West winds 40—45° latitude to the
400 mm polar circles

Source: (Alisov, 1954) cited in [18].

3. Defining Climate Change

Climate change according to the Intergovernmental Panel
on Climate Change (IPCC) is the change in the condition of
the climate that could be detected through statistical tests
which implies a change in the mean and/ or the variability of
its properties, and it lasts for lengthy period of time [12].
However, the United Nations Framework Convention on
Climate Change offers a slightly different definition to cli-
mate change. The (UNFCCC) defined climate change as the
phenomenon that has direct or indirect link to human activi-
ties which in turn changes the composition of the global at-
mosphere and its natural variability over a significant period
[19]. [1] identified climate change to be the visible changes in
the climate system linked to human activities that ultimately
lead to global warming. From the foregoing, it can be deduced
that, climate change is typified by the changes in the makeup
of the atmosphere which are usually created by human activ-
ities and which overtime become manifested in the form of
global warming. These manifestations are seen to be in the
form of extreme heat particularly in tropical regions, in-
creased rainfall, changes in the availability of food and fresh
water, rising sea levels, and loss of biodiversity and nature.
The aforementioned will be examined in detail in the latter
section of this work.

4. Causes of Climate Change

The section of this work examines some of the factors re-
sponsible for climate change around the world and in Nigeria.

4.1. Greenhouse effect

Olaniyi accounted that the process by which radiative en-
ergy leaving a planetary surface is absorbed by some atmos-
pheric gases, is called greenhouse gases [8]. The solar energy
is absorbed by the earth’s surface and then reflected to the
atmosphere as heat. Then as the heat goes out to space,
greenhouse gases absorb a part of the heat. After that, they
radiate the heat back to the earth’s surface, to another green-
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house gas molecule, or to space [9]. As this radiation travels
towards the earth, about 25 percent of the radiated energy is
absorbed by the atmosphere and about 25 percent is reflected
by the clouds and other gases back into space [1].

4.2. The Earth’s Natural Gases

The major natural greenhouse gases are: water vapour
which causes 36%-70% of greenhouse effect; carbon dioxide,
CO,, 9%- 26%; methane CH4 4%-9% and ozone with 3%-7%
[8]. It is believed that in the state of natural occurrence, the
earth’s greenhouse gases do not pose any threat to our envi-
ronment. However, the impacts derived from the transmission
of energy to the surface of the earth and lower atmosphere, so
that the temperature is relatively greater and radiation were
the only warming mechanism that greatly affect man and his
environment [1].

4.3. Human Causes

It is also important to highlight that although we have
identified two primary causes of climate change around the
world primarily the emissions of Greenhouse Gases (GhG). In
quest for industrialization, research has revealed that human
activities also contribute to the increasing climate change.
Scientists attest that humans’ activities bring about climate
change because we depend on fossil fuels for our energy
needs [9]. The emission of greenhouse gases has increased
dramatically from the industrial revolution, mostly from the
burning of fossil fuels for energy, agriculture, industrial pro-
cess, and transportation [9]. The heavy dependence on fossil
fuels for energy such as that used for electricity is one of the
leading human activities that cause climate change. Humans
make use of fossil energy to manufacture certain products
which could be used for making cements, electronics, plastics
and many more. It has also been recognised that indiscrimi-
nate cutting down of trees i.e deforestation that helps replen-
ish the earth (as one of the several carbon sinks) is also one of
the major human activities causing climate change in Nigeria.
The graph shown below attempts to gauge the extent to which
the prominent GhG: CO, and methane increased in the last
250 years across Global activities.
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Figure 1. Shows the graph illustrating the significant rise in greenhouse gases (GHGs) — CO2 and methane — over the past 250 years, high-
lighting the impact of global activities such as industrialisation, agriculture, and energy consumption.

The graph above shows that carbon dioxide levels have
increased by nearly 38 percent from 1750 - 2009 and that
methane levels increased by 148 percent [16].

5. Gendered Perspective of Climate
Change

The gendered climate change concept focuses largely on
men and women activities in relation to climate change action.
The concept is valuable in capturing the extent to which hu-
man activities both intended and unintended are causing de-
struction and harm to the environment. In terms of consider-
ation of organisations and institutions in Africa and globally,
with the most culpability for environmental harm and extrac-
tivism, they tend to be highly masculinised. This is observable
in how activities such as driving, flying and sailing are mostly
associated with masculinity and male anthropocentric. From
an anthropocentric point of view, women are majorly im-
pacted by environmental crimes and other marginalised
groups [3] and men are key perpetrators of climate change.
Bigger, faster and more polluting vehicles are effective
symbols of hegemonic status. Climate change is a good ex-
ample and as described by [10] as “slow” violence- gradual,
incremental, seemingly invisible, but causing widespread
destruction to many people and men predominantly hold
responsibility for this environmental violence. The lack of
women in delegate representations at Annual Union United
Nations Climate Change Conferences provides an illustration
how they are worst-hit groups have been excluded from
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making critical decisions on climate change [11].

6. Indicators of Global Warming

Global warming has been methodically shown to increase
“global temperature” which affects directly on human life and
the natural environment [8]. There is scientific evidence to
show that some of the indicators of global warming include
the rising of sea levels, changes in climate patterns, change in
the amount of precipitation, accompanied with heavy storms
in tropical regions, droughts, heat waves and expanse of the
subtropical desert regions [8]. Whilst other features that
global warming has taken course include artic reduction, loss
of rainforest, which is vital for nature and earth, sharp increase
in weather temperature, drastic changes in the products from
agricultural activities. Countries across the world as witnessed
are currently struggling with natural disasters such as floods,
wildfires, earthquakes, drought which global warming has
been found as one of the major contributing factors. Nigeria is
facing some of these indicators as at today, this means that
urgent steps are profoundly needed to deescalate the impacts
of global warming in the country.

7. Effects of Climate Change in the
Nigerian Environment
Climate change is a matter of utmost seriousness. The ef-

fects are perceived to be devastating if the contributing factors
are not properly managed. In this section, we examine some of
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the consequences that appear from the enhanced anthropo-
genic emission of greenhouse gases and other factors as pro-
jected earlier in this work. Since the early 80s and 90s and
early 20s, Nigeria has been among the countries celebrated in
Africa for an impressive Gross Domestic Product (GDP)
which was largely helped by its agricultural sector. Recently,
there is evidence to show that the reality of climate change in
the country is greatly affecting the agricultural sector in a
manner that production levels have significantly dropped [1].
The consequences of climate change on the agricultural sector
could be mirrored in the areas of crop production and live-
stock production. Rainfall is a major determinant for many
cash crops such as cashew, mango, coconut rubber, cotton,
and other fruit crops like pineapple, guava, pawpaw, etc.
However, since one of the climate change aftermaths is a
significant reduction in rainy season or change of rain patterns,
there is a respective impact on the growth of such crops which
further implies that the produce from such crops would dras-
tically reduce. Outside crop production, there is also a sig-
nificant impact of climate change on the area of livestock. The
economy of Nigeria is also largely depended on livestock
production whereby animals are raised for consumption and
the production of raw materials. It is observed that the change
in the weather has brought about a significant reduction in
rainfalls across the country. This implies that the normal
levels of rainfalls that help grasses grow are now reduced
because of the change in climate. For example, the herdsmen
in Nigeria that usually herd cattle across the country now find
it difficult to feed their cattle as a result of the reduction in
rainfalls. This leads to a major reduction in the outcome of
livestock production in Nigeria. Another sensitive area that
climate change has impacted on Nigeria and her environment
is that of health and biodiversity. It is believed that climate
change brings about the depletion of the ozone layer. The
ozone is perceived to be in three atoms of oxygen which exist
in the stratosphere 15-40 km above the surface of the earth.
The ozone which helps to protect the earth from the dangerous
impacts of ultraviolet radiation from the sun is now depleted
as a result of climate change. In Nigeria, the dangers of the
depletion of the ozone layer have been linked to cause skin
cancer, damage to genetic materials, weakened immune sys-
tem of man- this leads to widespread of diseases in man,
damage to lower organism and terrestrial plants. There is
evidence to show that climate change results in the increase of
waterborne diseases, such as cholera, diarrhoea and malaria
[17].

Climate change has also been identified to impact on the
energy sector. The supply of energy entails the generation,
transmission, and distribution of energy, notably electricity.
Nigeria has an abundant supply of energy sources as it is
endowed with thermal, hydro, solar, oil resources, and yet still
described as an energy poor country. The climate change has
induced the drop in the generation of energy around the world
and also in Nigeria. Whilst renewable sources of energy like
hydro-power plants have the potential to increase access to
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energy in the coming years, this might be significantly chal-
lenged if climate change is not promptly addressed. [4] ac-
counts that the hydropower generation is most likely to ex-
perience a significant drop due to the pattern of precipitation
and temperature. Climate change has also been found to slow
down urbanisation and development of communities in Ni-
geria. It is evidenced that the continuous wave of climate
change in Nigeria despite its economic effects has in turn
created a lean purse for the country. As the country continues
to combat the earlier mentioned effects of climate change,
there is little or nothing for the government to use in order to
invest in infrastructural development and improve quality of
life. Many Nigerians and the Nigerian environment could
remain impoverished as the battle to reduce the exponential
growth of climate change continues.

Housing will become scarce because lands to build on will
be less available and ultimately expensive. It is clear as well
that in the wake of climate change in Nigeria, the environ-
mental issues such as chronic degradation and flooding could
soar beyond the control of government and other stakeholders.
There is a high possibility also that continuous flooding will
lead to the displacement of people in Nigeria and forced mi-
gration as the issue persists. Many Nigerians are at high risk of
forcefully relocating their place of residence due to flooding.
Statistics show that about 2.4 million people became home-
less and were forced to take shelter in main shift internally
displaced people (IDP) camps [17].

8. Tackling Climate Change in Nigeria

Climate change is not just a global issue, it is very much a
Nigerian one. Since the harsh realities of the problem are here
with us, it is important that the government, non- govern-
mental organisations, stakeholders and the entire public
should take urgent actions to reduce the impact of climate
change. It is relevant to highlight that the Nigerian govern-
ment has introduced certain climate relevant policies in order
to combat climate change in the country. Some of the climate
relevant policies are entrenched in the National Environ-
mental Policy introduced in the year 1989 which was subse-
quently revised in the year 1999 in an attempt to satisfy the
immediate environmental needs [1]. The goal of the policy
was to ensure that sustainable use of natural resources is up-
held, there is adequate maintenance of the ecosystem and
ecological processes and the preservation of biodiversity. The
Climate Change Act was introduced in the year 2021 under
the administration of President Muhammadu Buhari. The
Climate Change Act in the year 2021 led to the creation of the
National Council on Climate Change which has the respon-
sibility of deciding on anything that bothers on climate change
in Nigeria. In the area of gas flaring, the gas flaring legislation
and sanction in Nigeria stipulate that the petroleum explora-
tion operator (producer) must apply to the minister of petro-
leum resources before carrying out gas flaring activities in the
country. By the Regulations, for every 10,000 barrels of pe-
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troleum produced per day, the producer shall be liable for a
flare payment of $2 per 28.317 standard cubic meters (SCM)
of gas flares. The National Gas Policy in the year 2017, has
been one of the initiatives introduced by the Nigerian gov-
ernment to address Nigeria’s gas policy problems. However,
great efforts have been made through National Policies to
significantly reduce drought and desertification through
drought readiness plan, erosion and flood control, forest pro-
tection plans and biodiversity preservation strategies. In the
year 2015, Nigeria committed to the African Union’s Great
Green Wall of the Sahara Region Initiative. This led to the
setup of the National Agency for the Great Green Wall
(NAGGW). The mission of the NAGGW is to halt and reverse
land degradation, prevent depletion of biological diversity by
the year 2025. Some of the possible urgent actions are de-
scribed hereafter under two central strategies.

8.1. Mitigation

This means that deliberate measures must be undertaken by
various countries like Nigeria in order to stop the expansion of
climate change on a global scale. [14] reported that the strategy
of mitigation is expected to include the adequate decrease in the
burning of fossil fuels as well as the greenhouse gases that
come from the energy sector. It further stated that the strategy
incorporates the significant reduction in cutting down of trees,
increase in planting of trees, the utilisation of appropriate ag-
ricultural practices and standard laws against the emission of
greenhouse gases. Whilst some other mitigation choices are
seen to be- geo-engineering to reverse the effect of global
warming by creating cooling effects which will offset green-
house heating; and conceiving the development of technology
for clean the greenhouse gases from the atmosphere [8]. Sus-
tainable development goals SDG 13 focuses on climate action
to combat climate change and its potential effects. Targets of
SDG 13 include strength resilience and adaptive capacity to
climate related hazards, integrating climate change measures
into national policies and improving on education awareness on
climate change mitigation [6].

8.2. Adaptation

The other strategy is that of adaptation and a key pillar of
climate action adaptation. [14] recommends that countries
like Nigeria should take conscientious efforts towards re-
ducing the severe effects of climate change on man and the
environment. Considering the realities of climate change
around the world, governments are expected to map out ideal
plans that factor ways in which the effects of climate change
are not severely impacting on lives, nature and the environ-
ment. The measures that are available include: changing the
cropping patterns; stopping further development on wetlands,
flood plains, strengthening public health and environmental
engineering defence against diseases; designing and building
new water projects for flood control and drought management;
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construction of dykes and storm surge barrier against sea level
rise [7]. Various frameworks have been developed to assist
policy makers and scientists to identify barriers that could
delay adaptation to climate change [20]. Despite evidential
progress, adaptation gaps exist in ways of ephemeral benefits,
fragmentation, inequality, and systemic barriers [13]. Previ-
ous research on climate change shows that Africa negative
climate change is a result of external causes which result in
externalization of costs and assistance, payments can be a
reasonable way to compensate Africa for the negative climate
change impacts [2]. To identify synergies in the built envi-
ronment between climate change adaptation and environ-
mental crime prevention, [5] assessed potential risks associ-
ated with climate change such as heat, wildfires and flooding.

9. Conclusion

Climate change is no longer new and the harsh realities are
with us today. Nigeria is currently grappling with some of
those harsh realities, such as the rising of sea levels, changes
in climate patterns, and change in the amount of precipitation,
accompanied with heavy storms in tropical regions, droughts,
heat waves and expanse of the subtropical desert regions.
However, despite the fact that the Nigerian government has
introduced certain strategic policies to reduce the devastating
effects nationwide- such as to reduce drought and desertifi-
cation, drought readiness plan, erosion and flood control,
forest protection plans and biodiversity preservation strategies,
more painstaking efforts are needed to fully tackle the issue at
the level of international acceptable practice.

Abbreviations

IPCC Intergovernmental Panel on Climate Change

UNFCCC  United Nations Framework Convention on
Climate Change

GhG Greenhouse Gases

GDP Gross Domestic Product

IDP Internally Displaced People

SCM Standard Cubic Meters

NAGGW  National Agency for Great Green Wall

SDG Sustainable Development Goals
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