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ABSTRACT

Climate change is a global phenomenon which poses a serious threat to human existence.
Human activities are the major drivers of the modification of the earth climate system, leading
to an increase in the earth’s temperature and causing global warming. Greenhouse gases
(GHGs) constitute a large proportion of human activities that orchestrate global warming.
Experts have revealed that the concentration of GHGs has geometrically increased and the
current trend of GHG emissions, has been implicated in the estimated rise in the average global
temperature by 4.5°C, in the next eight years. This will aggravate some of the consequences of
climate change such as floods, reduced agricultural production and food insecurity. In Nigeria,
various incidences have been linked to climate change, with increased flooding episodes, loss
of agricultural produce and food scarcity as some of them. There is therefore a need for the
development of proactive strategies for curtailing and mitigating the effect of climate change
in Nigeria. This study was conceptualized to review the implications of climate change on
flooding and food insecurity in Nigeria. It also provided some recommendations as panaceas
to the problem.

Keywords: Flooding, Food security, Agricultural practices, Global warming, Greenhouse
gases.

INTRODUCTION

Climate Change (CC) is the modification natural levels, leading to a rise in global
that occurs in climatic variables, partly due average temperatures (Idowu et al., 2011;
to human activities, which alter the earth’s Kogo et al., 2019). Current predictions
composition and result in global warming suggest that the trend in GHG emissions
(Bourne and Bourne, 2020). Global would result in the earth experiencing a
warming is a gradual rise in the temperature 4.5°C average increase in temperature
of the atmosphere due to the emission of (Adjia et al.,, 2022). This will have
greenhouse gases (GHGs) (IPCC, 2018). detrimental consequences on agriculture,
These increased emissions are attributed to food security, Dbiodiversity, natural
anthropogenic  activities  such as ecosystems and human survival (Lawal et
deforestation; burning of bush, wood and al., 2020). In addition, there will be drastic
fossil fuels; and the combustion of solid increases in thermal expansion, melting of
wastes (Houghton, 2012, Borokini et al., polar ice-caps, and torrential rainfall
2013; Onefeli, 2016). The GHGs are heat- resulting in floods.

trapping gases, and when there is a Adjia et al. (2022) ranked floods as major
perturbation in the equilibrium between the catastrophic natural hazards which cause
artificial and natural GHGs, warming of the irreversible damage and result in high
atmosphere is promoted or exacerbated. number of casualties. Flooding usually
Hence, the level of GHGs has risen beyond occur after a short period of unexpected and
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unpredictable downpour. As such, they are
severe hydrological events that affect many
elements of human existence (Farhan and
Anaba, 2016; Ramkar and Yadav, 2021).
In Nigeria, there have been several
incidences of flooding, which have resulted
in destruction and damages in different
parts of the country. The severe effects of
climate change as a natural cause of floods
have already been entrenched in various
sections of the country (Angbulu, 2022).
One of the major outcomes of flooding is
food insecurity, because a major source of
employment and food supply for over 70%
of the population in Nigeria is agriculture
(Onah et al., 2016; Onwutuebe, 2019).

In Nigeria, agriculture is primarily rain-fed,
with farmers in most cases struggling to
plan their cropping calendar because of the
unpredictable  rainfall  patterns  and
intensities. This results in unstable food
production and food shortages. Food
insecurity is worsened by the vulnerability
of States such as Jigawa, Kebbi, and Taraba
to torrential rainfall and flooding
(Anabaraonye et al., 2020).

There is therefore a need for proper
documentation of flooding occurrences and
implementation of flood control measures.
This study reviewed the implications of
climate change on flooding events and food
insecurity in Nigeria. Specifically, the study
discussed the problems and causes of
climate change, identified the effect of
climate change, reported some flooding
events and recommended measures suitable
for flood control and increasing food
security in Nigeria.

Effects of Flooding

One of the major causes of climate change
is the depletion of the ozone layer by GHGs
released into the atmosphere (Hansen and
Sato, 2012; Vojinovic and Abbott, 2012).
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Climate change increases the likelihood of
excessive rainfall which cause flooding,
due to the inability of the water saturated
soil to absorb excess moisture (Bloschl,
2022). The rising sea levels, high coastal
tides, extreme weather conditions,
tsunamis, high speed winds, failure of
dams, rapid urbanization, poor waste
management systems and poor drainage
systems are other causes of flooding
(Salami et al., 2017).

Climate change results in a longer duration
of drought and increased frequencies of
flooding which truncate agricultural
activities and threaten renewable natural
resources such as forests, fisheries and
wildlife (Arora, 2019). The consequences
include decreased crop and livestock
production, food scarcity, loss of shelter,
forced migration and increased disease
outbreaks. Flooding leads to loss of lives,
property damage and death of animals and
plant species (Gellert, 2020). It causes soil
erosion, and loss of habitats for aquatic and
terrestrial organisms. It interferes with
farming operations, disrupts access to food
and its storage; and results in financial
losses (Blanchard et al., 2017; Durodola
2019; Echendu, 2020a). For example, in
2022, flooding caused the death of over 500
people, with 200,000 homes destroyed and
forced the migration of over 14 million
people in Nigeria (Odume, 2022). Many
food-producing states are being hit by
flooding and it is destroying physical
infrastructure and disrupting
socioeconomic activities particularly in the
agricultural sector. The agricultural trade
flow and critical agricultural assets have
been greatly affected by floods, causing
food insecurity in rural communities, states
and at the national level.
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The four pillars (food availability, food
accessibility, food utilization and food
stability) of food security have been
affected by flooding (Echendu, 2020b;
Echendu, 2021a; Echendu, 2022a). Food
availability which deals with the supply-
side of food security and is determined by
the level of food production and output
from farms, has fallen below standard
(Abbade, 2017). Flooding has worsened the
situation through the degradation of the
environment, reduction of soil fertility,
displacement of livestock and other aquatic
animals. Food accessibility is concerned
with the sufficiency of food either for
consumption or sale. It focuses on incomes,
expenditures, markets and prices. The
losses experienced during flooding greatly
impact access to food, which becomes
scarce and expensive. Disruptions in the
supply chain, increment in prices of feed
and seeds and destruction of farm produce
and stored reserves reduce access. Food
utilization which addresses the nutritional
worth of food is not guaranteed by
availability and accessibility. Flooding
affects nutrient composition, causes soil
loss and results in the production of low-
quality food. Food stability is related to
vulnerability because a persistent decline in
productivity drives up food prices, making
them expensive for most people, who then
choose less nutrient-dense food and this
leads to malnutrition (Hallegatte et al.,
2020).

Examples of Flooding Occurrences in
Nigeria

In Nigeria, flooding has become the most
prevalent disaster experienced in many
States, especially during the rainy season.
These hazards have become a major driver
of food insecurity, livelihood destruction,
health risks and conflicts. Climate change
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accelerates temperature and increases
evaporation into the atmosphere, thereby
leading to recurring precipitation events
that cause damage during floods (Figure 1
and 2). About 31 states out of the 36 States
in Nigeria have been severely impacted by
floods. In 2022, it was estimated that 603
individuals lost their lives, while 2,407
people were injured. In addition, 2,504,095
were affected and 1,302,589 people were
displaced. Consequently, 82,053 and
44,099 homes were totally and partially
damaged, respectively. Also, 76,168 ha and
70,566 ha of farmland were totally and
partially destroyed (Angalapu, 2023). The
records indicate that in the year 2022, flood
occurrence was similar to the data observed
in 2012 (Nemine, 2015).

Flood Prevention and Food Security
Strategies: The Way forward

Flood control and preventive measures
refer to  structural  (erection  of
infrastructures) and non-structural
(ecosystem-based) approaches used to
prevent flood or mitigate its impacts
(Oluchi et al., 2017; Peter et al., 2018).
These measures are implemented at the
local, state, sub-national, and national
levels (Jha et al., 2012). An example of a
flood prevention measure successfully
carried out was in Aguleri, Umuleri in
Anambra State (Onwuka et al., 2015).
Flooding events are location-specific, so
measures must align with the climatic
condition and geographical features of the
location, as well as the level of impact of
the flood. Flood control and preventive
measures help to proffer long lasting food
security strategies such as improved
agricultural practices, effective urban
planning, local indigenous methods and
flood proof infrastructures (Peter et al.,
2018; Echendu, 2022b).
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Flood water breaks a river bank and overflows into a settlementin || Vehicles are seen submerged in flood water at a petrol station in
Lokoja, Nigeria October 13, 2022, Lokoja, Nigeria October 13, 2022.

Figure 1a and b: Flood disaster in Lokoja, Niger State Nigeria
Source: Newburger (2022)

-

Figure 2. Flood destroyed a major highway in Northern Nigeria
Source: Yusuff (2022)
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Structural Flood Prevention and
Control Measures

These structures are in the form of steel and
concrete and may include the building of
dams, wing dykes, artificial levees etc.

a. Building of dams: A dam is a
specially constructed engineering
structure, like a giant wall built
across a river channel, used to
obstruct the flow of water. It can
serve the purpose of flood
prevention by keeping the discharge
of downstream water low, during
heavy downpours. They provide
services  like  hydroelectricity
generation, recreation and supply of
drinking water for the communities
(Dipeolu and  lbem, 2020).
However, a major setback to its
usage is that if anything goes wrong
and it fails, it causes a wide range of
damages, as excess water from the
reservoir is released, suddenly. In
Nigeria, negligence and poor
management pose threats to the
construction and maintenance of
dams. Also properly managed dams
are required in the upstream
sections of major and minor rivers.
(Ogunkoya, 2022)

b. Construction of artificial levees:
An artificial levee is a lower wall
when compared to dams. They are
made from large materials that are
highly resistant to erosion. Levees
are constructed at the side of the
river to control floods and serve as
take-off points for boats and people.
Levees must be well constructed to
avoid collapse and disastrous
aftermaths. The main benefit of an
artificial levee is that it provides a
foundation for construction on the
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floodplain. For example, levees
along the Mississippi River have
reduced the impact of floods, since
1972 (Oluchi et al., 2017).

c. Wing dykes: they can be placed in
pairs on either side of the water
body at right angles to each other.
This helps keep water away from
any area at risk of flood at a faster
rate, at the same time aiding
navigation of the water flow rate.
Wing dykes lower the risk of having
flooding occurrence compared to
other methods.

d. Diversion spillways or emergency
spillways: These are artificial
structures that water can flow into
when the water level rises. They
help to divert water away from
flood-prone areas, downstream or to
other rivers. These spillways have
gates used to control the water flow
in and out. Flood diversions are vital
complements to levees in flood
management (Serra-Llobet et al.,
2021).

Non-Structural Flood Prevention and
Control Measures

These measures include awareness and
empowerment of the masses about climate
change and flooding, regulatory measures
by the government for floodplain
construction, flood risk mapping, zoning,
flood warning and forecasting,
afforestation, and watershed management
(Peter et al., 2018).

a. Enhancing awareness and climate
change education: This helps the
public to understand the causes and
implications of natural disasters
such as flood. The government can
empower the masses through
awareness using media platforms,
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where they highlight the roles of
people and  correct  wrong
misconceptions and myths about
floods (Stefanovi¢ and Gavrilovic,
2015). It is necessary that the
government is accountable and
provides accurate information about
the impacts of these events in the
various communities.

. Regulatory measures by the
government to avoid building on
floodplain or flood-prone areas:
The government should enact laws
that prevent building of houses
along waterways, on floodplains or
in flood-prone areas e.g., River
banks, wetlands and low-lying beds.
Rather such areas can be dedicated
to land uses such as planting,
recreational purposes like
establishment of parks and gardens
(Serra-Llobet et al, 2021).

Flood risk mapping: Flood
hazards, risk and vulnerability maps
can be produced to identify flood-
prone lands in various States in the
country. Such maps provide spatial
representations of hazard exposures
on low, medium and high scale
basis and the level of vulnerability
of such locations (Adedeji et al.,
2012; Meyer and Auriacombe,
2019).

. Zoning: Lands that are prone to
flooding should be grouped into
different zones based on well-
established flood warning systems.
The different geographical features
of the zones should be captured
such that it becomes easier to
implement precautionary measures
in flood-prone areas (Peter et al.,
2018).

Flood warning and forecasting:
Flood forecasting can be done using
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mathematical models and
meteorological stations to predict
future flood occurrences. Early
warning systems that provide
information on  future flood
occurrences are also required.
Government should set up such
measures to  tackle  floods,
especially during the rainy season
(Katie, 2015).

f. Flood insurance: Government
could provide enabling
environments that allow for the
protection of flood-prone areas by
insurance companies. This will
ensure proper compensation for
victims of flood disasters. The
National Emergency Management
Agency is one of the organizations
in Nigeria that provides funds in
preparation for flood insurance.

g. Afforestation: is an ecosystem-
based approach to flood control.
Trees should be planted around
river basins to improve water
interception and reduce surface
water run-off. The planted trees
help to prevent siltation of soil into
the rivers and keep the productivity
of the water high. This will also
improve water quality and reduce
mortality of aquatic organisms
(Onefeli et al., 2021).

h. Watershed management: Cultural
practices such as  land-use
management,  vegetation cover
management and soil conservation
can help minimize surface run-off
and erosion into the river channels.

Food Security Strategies

Improved Agricultural Practices: The
provision of funds and incentives to local
farmers as well as mechanization of
farming  systems  would  increase
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productivity.  Furthermore,  emphasis
should be laid on research on production of
improved crop varieties, which are flood-
resistant and can serve as erosion breakers.
For example, in 2022 early maturing plants
were developed and distributed to farmers
at subsidized rates in Bayelsa State to help
mitigate the impact of floods (Nemine,
2015; Fakayode et al., 2016). International
agencies such as the Food and Agriculture
Organization  provide  funding to
government agencies to implement
agricultural projects that could help manage
food security crisis caused by climate
change and flooding.

Effective Urban Planning: Most cities in
Nigeria lack proper urban planning. Hence,
there is a need for a review of land layouts,
survey and mapping in urban areas. This
will ensure effective zoning of flood-prone
areas and easier access when developing
structures to prevent floods (Echendu,
2019). When establishing industries,
residential houses and agricultural areas,
professionals should be consulted to ensure
the landscapes are suitable for the proposed
land-use and proper layouts are in place to
prevent future disaster (ldoko, 2016;
Echendu, 2020b). Approximately 55% of
the population in Nigeria live in urban
centres (Odume, 2022); and this causes a
large deposit of waste materials in drainage
systems and water bodies. Proper waste
management should be incorporated into
urban development, where waste could be
used to improve farm produce. Agricultural
activities can then thrive, creating strong
food security for the populace at large
(Onefeli, 2011; Onefeli and Oluwayomi,
2013).

Local Indigenous methods: Indigenous
methods adopted by local communities to
control flood should be well-documented.
This could be used by other communities
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experiencing similar challenges. For
instance, the construction of mounds was
used for flood prevention in Akwa Ibom,
Rivers and Ondo States (Nemine, 2015).

CONCLUSION

The challenges posed by flooding and the
need for development of management
strategies to control flooding have been
highlighted in this article. The government
and other stakeholders need to intensify
efforts and collaborate to achieve effective
flood management. Structural flood control
structures, such as dams and wing dykes
and non-structural methods like forecasting
are  effective strategies in  flood
management. A major approach to
mitigating the impacts of climate change is
to ensure food security and implement
flood control measures.
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