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CHAPTER THREE

dences and Implication for Food Security in Nigeri,

The Phenomenon of Climate Change: Evi

By

n and Falilat Onundi-Lawal

I. P. Ifabiyi; B.A. Usma '
Management, University of Ilorin, Tlorip

Department of Geography and Environmental

which takes place over a period of at least 150 years

Abstract ‘
an climatic state, $ ; ) :
key Stick Graph point to an increasing temperatyy,

Climate change refers to a new me
Evidences from annual temperature record through the Hoc _ :
trend across the world in the last 1000 years. This increase has been sharp since 1900. This paper examines the
phenomenon of climate change, its causes, evidences and consequences on agricultural production in Nigeriz
Climate change is caused by astronomical, extraterrestrial, terrestrial and.hur_nan factors. The geographicy
location of Nigeria predisposes her to climate change. The three parts of 'ng'erla t.hat have felt the impacts of
climate change and climate variability more than others are: coastal Nigeria, Niger delta, and the sudano-
sahelian zone. Evidences of climate change abound in Nigeria. Nigeria possesses a high potential for
deviled by various challenges, many of which are either climate

agricultural production. These potential are be
d to climate. This paper discus the potential of Nigeria at food

change induced or are directly or indirectly linke
adequacy; it examines the challenges to food security and the way forward. This paper concludes that that

despite the dimensions of climate change, Nigeria has the endowment for food adequacy provided there is
sound environment-related food policy and necessary political will.

especially over relatively short period (30

Introduction
The United Nations Framework Convention years). It. 18 @ WALy deviatio:_l froes 64
on Climate Change (UNFCCC, 2001) defines n(e)rrggl c(l:nlx_natlc state over a relatively hm
climate change as, a change of climate which p fore ¢ imate change or change i ¢
is fitfnbuted directly or indirectly to human reters to a new mean gllmatlc state. It normally
activity that alters the composition of the takes place over a period of at least 150 yeas
lobal atmosphere and which is i iti . :
ﬁamml climlzltc ::ria;“wh lsb' n addition to Since 1900, global temperatures have risen b}
comparable time Periodsty(Ao Se(li'v e 0.7 degrees Celsius and it has continued 01
Climate change is not cli s, A0S at an estimated rate of 0.2 degrees per decate
Climate variability em he:;:ilmate Varlabll"?" From a pre-industrial concentration © '
nature of climate sucE as zf:?int,h:- dynamic ppm, the current stock of greenhouse gasesin
atic trends, the atmosphere is 430 ppm, and is increasité

climatic cycles, and climatic fluctuations, by approximately 2.5 p year
.5 ppm per year.
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Figure 1: Hockey Stick Graph
The effect of climate change on
temperature  is demonstrated by the

“Hockey Stick” graph (Figure 1). The
graph, which measures temperature
variation over the last 1,000 years,
indicates a sharp rise in temperature in the
post 1900 period.

Causes of Climate Change

Climate change can be caused as a result
of the following:

a) Astronomical causes

i. Changes in the eccentricity of the earth
orbit about the sun: Eccentricity is,
simply, the shape of the Earth's orbit
around the Sun. This constantly
fluctuating, orbital shape ranges
between more and less elliptical (0 to
5% ellipticity) on a cycle of about
100,000 years. These oscillations, from
more elliptic to less elliptic, are of
prime importance to glaciation in that
it alters the distance from the Earth to
the Sun, thus changing the distance the
sun's short wave radiation must travel
to reach Earth, subsequently reducing
or increasing the amount of radiation
received at the Earth's surface in
different seasons. The continuous
alterations of the amount of received
solar energy around the globe result in
prominent changes in the earth's
climate and glacial regimes.
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ii. Changes in the precession of the
equinoxes: Precession is a change in
the orientation of the rotational axis of
a rotating body. It can be defined as a
change in direction of the rotation axis.
The gravitational force between the
Sun and moon induces the precession
in the Earth's orbit, which is the major
cause of the widely known climate
oscillation of Earth that has a period of
19,000 to 23,000 years. The changes in
the parameters (€.g. orbital inclination,
the angle between Earth's rotation axis
and revolution orbit ) of the orbit of
Earth is an important field in the study
of Ice Age in the theoretical

astronomy.

jii. Changes of the obliquity of the plane
of ecliptic. The ecliptic is the apparent
path of the Sun on the celestial sphere.
The ecliptic is actually the apparent
path of the Sun throughout the course
of a year. Obliquity of the ecliptic is a
name used by astronomers for the
inclination of Earth's equator to the
ecliptic,

b) Extraterrestrial causes

Val:iation in the amount of incident solar
radiation: Variation in the absorption of
solar radiation outside the earth’s
atmosphere. The object or surface that
solar radiation strikes may be a planet, a
terrestrial object inside the atmosphere of
a planet, or an object exposed to solar rays
outside of an atmosphere, such as
a:mbgﬁiglﬂﬂ. Some of the radiation will be

orbed and the remainder reflected.




diation is
olar radi=s

absorbed 8 ausing an
::f:\?ill‘i’edthtz thermal enefgy;r:ture. Man
increase in the object’s tem}?oWever, may
made or natural systems ped radiation
convert a portion of the ab.SOfthe case of
into another form, as 1 The

' lls of d or
photovoltaic ~ cells ot reflected
roportion of radia p
gbsgrbed depends on the ea;fh cfﬁlftim
or albedo; these will affect the

Terrestrial Causes

i i rth’s

i Changes in the ea .
result of lithosphere motnc;xinne
seafloor spreading and con *
continental uplift, and mounta

ii Changes in atmospheric chemistry il;!}t:i élc:
extrusive volcanic eruptions, iy
contribute to atmospheric aerosols. 1;
has capacity to absorb, reflects an

radiates energy.

iii Changes in snow and ice cover of the .earth
surface. This will affect albedo capacity of
the earth.

iv  Changes in distribution of lands and water
surfaces. Increase in sizes of water bodies
affects energy balance of the earth and
climate change.

e including
ntal drift,
building.

d. Causes Due To Human Activities.

1 Industrial and agricultural practices
including animal husbandry,

ii  Forest and grassland clearing and
burning,

iii  Lumbering, Fye] Wwood and charcog]
production,

v Oil extraction burnin i
: , 8 of fossil,
production of cemen and al| i“ormss lof
quarrying and mining,

Models that have beep used to

indices of climate change told::“fy the
surface albedo, annyg) p, Mprise
mean temperature dyyip Mperature,
day/night temperatyre INg season,
seasonal temperatyre, onse CXtreme
of the raing “essation

. T a 1
reliability of (e Mean ropn o8l and

duration of the grow: g sl:;mfa]l regim
Precipitation rggeg d anny]
belts “d sh i

How Fast s

C"ma
Occurring? "

C"in
: b
Basic facts

a) Future emissions of gree
will raise temperayre, b 0"“8%
degrees Celsiug during thig CQ: to f

b) A change in ocean acidigy . .
reduce the ocean’s Bl
CO; from the atm
compounding the effec, ofe,'
change, and wil affect th ch""'t
marine food chain, ¢ o

¢) Large-scale, ifreversipje
disruption and the dGStabiliz,:'m'
the Antarctic ice sheets are m”
risks: changes to polyr ice. ol...
and rainfall regimeg have m
occurred. -

The realities:

1 Hurricane Mitch; which destroyed ¢
Honduras® GDP, apg et by
development by 20 years

ii 1998 flood in Bangladesh: Jogges of §
billion, equivalent to 8§ percent §
country’s GDP

iii  1991/92 drought in Aftica contracts
real income by amounts ranging from
8 percent

iv. According to UNEP, economic e
due to natural disasters are doubl
every 10 years

Consequences of Climate Change

The  Stockholm  Environment Instt¢
estimates (moderate estimate) that by 2008 »
proportion of the world’s population livits*
countries of significant water stress g
increase from 34 percent (in 1995 ©
percent. In Africa’s large catchment basu:;
Niger, Lake Chad and Senegal ¢

available water has already decreased "
60 percent, and desertification hss

aggravated, (h'
Major consequences will be felt .

following sectors: J

gs
@) Water: Rising global tempﬁfﬁg,o )
lead to an intensification of the o



rainy seasons, and subsequently (Floods and
drought).

b) Agriculture: Declining crop yields -
likely to leave hundreds of millions withoy
the ability to produce or purchase sufficien

food supplies.

¢) Ecosystems: Changing temperatureg
will cause ecosystems to shift — forests, Janqd
types and plant specigs will dieback in some
areas as temperatures rise.

d) Health: Higher temperatures expand
the range of some dangerous vector-borne
diseases, such as malaria and water borne
diseases, which already kills one million
people annually, most of whom are children in

the developing world.

e) Coastlines: Melting ice and
thermal expansion of oceans are the key
factors driving sea level rise to greater
erosion and flooding pressures, rising sea
levels will also lead to salt water
contamination of groundwater

f) Meliing glaciers in the Arctic, where
the effects of climate change is being felt more
quickly and severely than anywhere else on
the planet. Arctic temperature increased by
about 5 degrees during the 20th Century (10
times faster than the global average) leading to
building collapse in Russia.

a. Changes in the quantity, quality and
accessibility of water supplies : Many of the
world’s countries already struggle under
existing water stress from pressures such as
irrigation demands, industrial pollution and
water borne sewerage, this will increase.

b. Changes in the amounts or
patterns of precipitation will change the route/
residence time of water in the watershed,
thereby affecting its quality. dissolved salts,
raise water tables  salt water intrusion in
coastal groundwater supplies.
¢. Accessibility of water: competition for

dwindling resources; in the event of
decreasing water tables as a result of
climate change, industrial needs will be
forced to compete with agricultural and
domestic water supply sources, and could
lead to conflict.

J. Natural disasters: The increase in
natural disasters, primarily floods and
droughts, will further exacerbate issues

over water availability and water quality.
Of particular concern are increased risks

from flooding.

Impacts on agriculture and food security:
Agriculture will be one of the hardest-hit

sectors by climate change,

i Warmer temperatures will lead to
increased water evaporation, intensifying
the need for irrigation precisely as water
becomes even less available.
Shiklomonov (2003) predicts that water
withdrawal for agriculture will rise from 2
600 km3 in 2000 to 3 200 km3 by 2025.

ii  In sub-Saharan Africa, for example,
where up to 90 percent of agriculture is
rain fed, the sector accounts for 70 percent
of employment and 35 percent of GNP,
and changes in rainfall will increase

unemployment.

iii The International Rice Research
Institute, for example, estimates that for
every degree Celsius of night time
temperature increase, there is at least a 10
percent decrease in rice production for the

African region.

ivSome areas will benefit from longer
growing seasons (such as northern Asia),
changes in water regimes will render other
areas unsuitable for traditionally-grown
products,

v~ Some areas will become susceptible

to new forms of crop and livestock
diseases. In regions already affected by
food shortage and famine, this could cause
further disruptions in food supply.

vi  Higher inland water temperature will
impact negatively or positively on fish
stocks in diverse ways. Increased
stratification of water in lakes will lead to
reduction in productivity and reduction in
fish population.

vii  Changes in precipitation quantity,
loca}tion and timing that alter water
availability  wil] collectively  alter
abundance  and composition  of
aquaculture,

viii  Changes in lake water level will alter

Spawning and propagation of endemic fish
species,
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reduce performance leading

or increased predation. b i
The biology and ecol(l)%)l’“;:i .t

large rivers are strongly 11 ehannel and
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the regular flooding of their
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X
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ive abundance
xii The absolute and relam;h habiting

and biomass of species of fi Agige

' icted to
large rivers are predicte L)
resgonse to both natufal intra “in?uzsl
variations in flooding regimes as

long-term climatic shifts.

xiiiSpawning in many tropical ﬁsheIs-I is
connected to rising water levels (Hori,
2000).
k.  Health impacts: Currently, more than
3 million people die each year from
avoidable water-related diseases, namely:

1 Water-borne diseases: during floods and
period of water scarcity

ii  Water-washed diseases: those resulting
from inadequate personal hygiene

iii  Water-based diseases: those caused by
parasites that use intermediate hosts
living in/near water (e.g. guinea worm),

iv. Water-related diseases: borne by insect
vectors that have habitats in/near water
(such as malaria),

v Further indirect hegjp chall
‘ . enges
mc!udle malnutrition arising frgm
agricultural  digruption
insecuity, p and  food
L. Decreases in economi, activity

key role in economig
development,

Y Water p]ays a
growth  and

i Women apng child
. re
increased  time Sathl:rin 0 spend
detract.mg from emplo
educationa| oppo"t"ﬂities Yment and

ii A greater Proportj
‘ Portion
:;:;ﬁ,?: ‘;nay need to pq ) fnthOUSGhOId
/ ed from Private SOurceg y “l,\ater
» Such ag

tankers, to supplement lack ot
locally. Wat
yii ~ Further, water is a key inpy {0 ing
uses. Ut
m. Conflict over wate, "
Changes in accessibility to wate h‘:lurce,',
potential to increase conflict, as the ., ' te
demands of private, agricultural, 5p4 inldnpet'f'ﬂ

uses for water put pressure on TesOurceg 7'
may exacerbate conflict in existin .wk

stressed areas competing locally for ac
natural springs and rivers, as wejj as |
conflicts on a larger Internationg]

boundary scale. This is already bq."‘
experienced in Nigeria g
Climate Change in Nigeria.

Nigeria is vulnerable to climate change i
view of its geographical location the
Atlantic Ocean (Olaniran, 2002; Ayoade,
2003; Odjugo, 2007). Three major areas of
Nigeria are mostly affected by climage
change: coastal areas, Niger delt and
Sudano-sahelian zone of Nigeria, Sever
ecological challenges are already begy
linked with climate change in Nigeria
(Adebayo, 1998; Odjugo, 2010 and
Ikhuoria, 2003; West 2003; Chindu and
Nyelong, 2005; Odjugo 2005; Adefolal
et al 2007).

Studies of climate change in Nigenia can
be broadly classified into 3: studies of the
thermal characteristics (Bello and Isiguis,
1999; Adefolalu, 2005). Studies on the
moisture characteristics (Adefolalu, 1986;
Oguntoyinbo, 1986; Oladipo, 1%
Olaniran, 1988; Bello, 1998; Olaniran,
2002). Lastly are studies of ¢
aerodynamic characteristics of climate it
Nigeria (Adebayo, 1980; Omotosho
1990).

Evidences of climate change abound
Nigeria, these include the followiné
scenarios:

a) Heavy precipitation that is associated mc‘:
the on-going tropical sea ool
temperature change.  where 40% v
Nigeria was recently affected
devastating flood



b)

d)

Most studies on climate change in Nigeria
are often based on short term and medium
term time frame. Most recently, Odjugo
(2010) used a 105 year data to assess
temperature trend in Nigeria, he reported a
steady increase in air temperature since
the 1970s and he discovered that in 63%
of the period of study (1971-2005)
temperature were above normal.

Lake Chad is now 5% of its former size of
22,902 km? 35 years ago (Fig. 1). This has
greatly affected millions of fishermen who
depend on the lake for food and income.
Odjugo (2007) confirms that many rivers
have dried up or becoming more

seasonally navigable.

The current global estimate of sea level
rise is 0.2m and it is projected to increase
to 1m by the year 2100 (Haengeveld et al,
2005). The implication is that the present
0.2m sea level rise has inundated 3400
km® of the coastal region of Nigeria, and if

28.5

215

0

Tempensture ( C)

P lalaly

€)

y = 0.0226x — 25.525
R* —0.8236

the sea level rise attains the projected 1m
on or before 2100 then 18,400km’ of the
coastal areas may be inundated
(NEST,2003). Coastal settlements like
Bonny, Forcados, Lagos, Port Harcourt,
Warri and Calabar among others are less
than 10m above sea-level would be
seriously threatened by a metre rise of sea
level.

The incursion due to sea-level rise means
invasion and destruction of mangrove
ecosystems, coastal wetlands and coastal
beaches. The communities facing this
environmental problems includes Nembe,
Eket and other fishing settlements in
Bayelsa, Delta, Cross River, Rivers and
Lagos

Odjugo (2010) confirmed that the rate 9f
temperature increase is higher in semi-arid
region than what obtains in the coastal
areas of Nigeria, for the 105 years of his

study (Fig. 3a &b)
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Figure 2 (a): Temperature in Nigeria (Odjugo, 2010)
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Figure 2 (b): Rainfall Trend in Nigeria (Odjugo, 2010).

8 Odjugo (2010) reported an average
increase of 1.7°C in air temperature for in
Nigeria, 1.2 ° C for Niger delta area and y
2°C for Sudan- Sahel zone of Nigeria.

h) Ahmad and Ahmad (2000), IPCC (2001),
NEST (2003), and Hangaveled et al
(2005) all reported increasing temperatgre,
increasing evapotranspiration, decreasing
rainfall amount in continental interiors,
increasing rainfall in the coast, increasing
intensity of weather related disaster such iv
as thunderstorm, lightening, landslides,
floods, droughts, bush fire, unpredictable
rainfall pattern, sea leve] rise, increase
desertiﬁcation,

1ii

1) Also, Increasing frequency and intensity
of unusual or extreme weather related .
events such as erratic rainfall pattern 3
floods and sea leve] rise have ajso been
reported (Odjugo, 2005; 2009, Molega,
2006; Nnodu et a]; Umoh, 2007), vii

j) Political conflicts indycegd by climate
change on wat

N!'ger, lake Chad between C
Nigeria, etc (Niasse.2005)

Potential of Nigeria for foo

gl dadequacy
igena has every Potentia] poy
feeq hefsclf,‘ but to be fhe food ba(:ll(ly t(;‘
Africa in view of Several p ysic ]et °
!wrpan pcological indiceg, Ome ? iy
indices include the fact that. “Riipese
i Nigeria has 4 land ape : '
n i 74 o 9?s.3mlllion ha X
farming; bug g than ¢ gi:m:, for
eing

ameroyn and

viii
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explored. Suggesting that Nigeria has oy
of untapped arable land.
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The population involved in farming is (69
— 70%), meaning tha the Nigeriz
agricultural sector has g huge p
resource which is largely underutilizeq

Agriculture’s contribution to GDP is jug
(41.50%), suggesting inefficiencies in
agricultural production,

Output of food per capita is among
highest in Africa south of Sahara,

There is no part of Nigeria without at eag
3 months of rainfall, meaning that all types
of crops could be planted; also that animal
production could also 80 on unhindered.

There is no part of Nigeria without less
than 18°C of temperature; hence frost is
not agricultural hazard in Nigeria.

Nigeria has different agro-ecological
Zones which are favorable to all forms of
crops. These agro zones also provides
comfortable baseline for agriculture
Zonation and Crop specialization which
encourages better yield per hectare i
different €Co-zones..

Nigeria is rich in both surface and
groundwater resources and it has high
Potential for rainfall harvesting; hen
irrigation  agriculture for dry seasol:_
farming could be done easily in any part0
Nigeria,

The soils in Nigeria have high rate.Of
Organic productivity, hence they have h!gh
rate of organic turnover and relatively hi3
soil fertility.
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it has abundant and teeming youth
population who are mostly unemployed
and unemployable in the highly skilled
rofession. Population of Nigeria is about
70% youthful. Hence, in the context of
national  planning  and  regional
development, the Nigerian agricultural
sector could be used to arrest the massive

youth unemployment problem in Nigeria,

It has large market for food crops with a
population forming about 70% of the total
population  almost 170 million and
surrounded by many countries with
marginal agro- climate, especially the
various sahelian nations of west and north
Africa.

Crops, livestock and fish have potentials
for providing food and nutrition as protein
intake of Nigerian are till low..

Nigeria has high agricultural biodiversity,
it currently is home to 62 varieties of rice,

Food in-take and nutritional well-being of
many households are of relatively low
quality; and are affected by their low
economic status. This suggest that, a slight
increase in income will improve
purchasing power of people.

The vulnerable and food insecure include
the poor, smallholder farmers, children,
pregnant women, lactating mothers and
the elderly. This suggest a need to develop
agriculture for purposes of alleviating
poverty, meaning that Nigeria need to
produce more food for purposes of dietetic
intake..

About 60.8% Nigerians are malnourished.

Iron deficiency, which affects physical
capacity, and in severe cases lead to death
and  susceptibility to  infections.
Agriculture in Nigeria, needed to be
expanded.

There is a manifestation of Protein
Energy Malnutrition (PEM), which causes
growth failure in children, and weight loss
in adults;

There is a manifestation of PEM induced

infections  like measles, diarrhea,
whopping cough, tuberculosis, and
malaria,

35
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XX  There is Vitamin A, deficiency, which

assist resistance to infections.

Obesity is on the increase; it affects more
of urban dwellers; and results from
imbalanced nutrition. It is accompanied by
hypertension, ~diabetes mellitus, and
cardiovascular diseases. All these and
many more should form an impetus to
assist the nation to take agriculture more
seriously.

The above issues point to the fact that with the
necessary socio economic development the
entire Nigerian agriculture will turn around,
not only in the area of food-crop production,
but also it will become a great employer of
labour.

Food security in Nigeria

The Food and Agricultural Organization
(FAO) (2002) defines food security as a
situation that exist when all people at all
times have physical, social and economic
access to sufficient, safe and nutritious
food that meet their dietary needs and food
preferences for an active and healthy life.
According to Jerome (2012), Nigeria
staple food production is experiencing a
downward trend, Nigeria is put at the top
of the chart of food importing nations.
Nigerians are spending Nlbn daily on
imported rice and N1.3tn annually on other
imported basic items like wheat, sugar and
fish. It currently consumed about five
million metric tonnes of rice per annum
and could increase the rate of consumption
to 36 million metric tonnes by 2015. The
country ranked the largest importer of
frozen fish and the second largest importer
of rice, spending about N356bnon two
million metric tonnes of milled rice
annually. Nigeria is boosting the economy
of countries and have the vast agriculture
potential to cater for our food needs. The
huge sums of money spent on importation
could be invested in farming while the
government could substitute food
importation with domestic food production
to create jobs,

According to Abubakar, (2013) despite the
much celebrated federal government’s
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Table 3: List of Some Endangered and Extinct Crops in Nigeria.

Vegetables

Tree Crops Food Crops Seeds And Nuts T e
1 Iroko Millet Mushroom Bambara Nut, T
2 Obeche Wheat Varieties Of Vegetables:Shear Nuts

Ebolo, Odu'Bem'- Seed

3 Mahogany Acha Worowo, Yanrin, -
4 Bread Fruit Irish Potatoes Ajefofowo, Elegede, Isapa Palm Kernel
5 Cocoyam Groundnuts
6 Bread Fruit
7 Coffee

Source: Olaniran, (2002)

Challenges against addressing
problem of Food Security In Nigeria

The  challenges of food security in
Nigeria are numerous. All these challenges
can be linked to issues of climate change;
some of these are: ’

the

i Soil infertility problems which are

fi The main problem gy, affects soil
801

fertility is soi) eros;
lon, :
expose seedlings apg :ro wong winds

way looge, ﬁmot Systems
Another
accumulation o

which can cover ¢ rticles ;

erosion changeg ¢

i

The particles responsible for wa
retention and fertility, such as clay, st
and organic matter are generally o
leaving behind a sandy soil. 1’010thﬂ
type of erosion that affects fertliy *
water erosion. Erosion has gi‘@“"k.
to land degradation and poor Y’dda:;
crops. The menace of soil erosion -
soil infertility are widely e:sp?:‘ndﬁd
in Nigeria, they have been int

by climate change.

Inadequacy of rain-fed agr iculi™
The era in which rainfall W3 h'c. .
relied upon by farmers for ol
crop production is gone. MO
Nigeria still practice ;

agriculture whereby farmers arzequa“’
“mercy of nature” to producé ¥ s

food and the needed raw mA 0
the few agro allied industri®S: . of

) : s
is changes in the character
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rainfall occasioned by climate change
uncertainties surround the reliabilities
of the onset, duration, cessation, total
annual amount of rainfall, intensity
and its annual distribution across the
growing season months. This situation
threatens food availability and security.

Non fine-tuning of macroeconomic and
agricultural sector policies to meet the
need of farmers and investors in
agriculture. The Nigerian agricultural
sector is growing at seven to eight
percent, this suggests that Nigeria has
the ability to assure food security as
well as develop a value-chain for
exports. This sector in Nigeria needed
to be coordinated differently to create
jobs and be made attractive to youth, it

has to be modemized. Improved
technologies in terms of seeds,
fertilizers and water management

methods have to be introduced. Indeed,

the success of any agricultural policy
depends on the phenomenon of climate
change.

Uncontrolled food import including
those with local substitutes: Nigeria
has a land area of 98.3million hectares
out of which 79 million hectares is
suitable for farming but much less than
half is being explored. About 60 —70%
of Nigeria’s population is engaged in
farming while agriculture contributes
about 41.5% to GDP. The country’s
farming production has not kept pace,
resulting in major increases of food
imports in crops such as soy meal, etc.
indeed; climate change is a major
cause of this. Nigeria, imports 3
million tons of rice annually, at a cost
of close to $700 million. Also, about
100,000 tons of soya meal valued at
over $50 million is imported to feed
livestock. Soy imports have risen
almost 10 times in the past 5 years,
from around 11,000 tons in 2005. Food
import induced by climate change has
affected food production.

vi

Vil

viii

37

Lack of External Development
Assistance: Proliferation of donors in
recent decades, and fragmentation of
aid among an increasing number of
countries and projects, has increased
calls for coordination. More than 45
countries and 21  multilateral
organizations  reported  providing
pfﬁcial development assistance (ODA)
in 2010. An estimated 150 countries
received this assistance in 2010, with
the United States alone providing aid
to 139 countries. Many developing
countries host officials from dozens of
bilateral and multilateral aid agencies
each year. This diffuse aid structure, is
argued, leads to redundancy, policy

incoherence, inefficient use of
resources, and unnecessary
administrative  burdens on  host
countries

Poor Tools and Farm Machines:
Farmers still rely on the use of tools
like hoe, cutlass, rake, etc for their
activities, instead of using the
mechanized implements. The
consequences of this on farmers are: (1)
drudgery, (i) time wasting (iii) short
life span (iv) low yield, and (v) low
income. However, among the poor
farmers mechanization is: (i) very
expensive to procure and maintain, (ii)
highly technical to use, (iii) cannot be
used in small farm holdings, (iv)
cannot be used in some soils, (V)
cannot be used for some crops like
The phenomenon of climate

yams.
change and its effects on natural
disasters such as erosion,
sedimentation, flood, drought, and
frost have introduced another
dimension into agricultural
mechanization,

Rural ~ urban  migration:  Rural

communities share this burden through
loss of manpower necessary for
agncpltural activities and production.
Tt}e impoverishment of rural areas in
Nigeria is partly explainable by out-



migration of able youths in sear;:hﬂ:)f
employment in cities. Most 0 i e
migration is now climate'and Wei;) er
induced, particularly in ?On ern
Nigeria, This has led to emp Oyment
crisis and avoidable impoﬂatlon of
agricultural products, which together
have over the years had 4 negatwe net
effects on local industries ~and
productions as well as international
trade balances.

Storage problems : Post-harvest IQSCS,
due largely to the absence of viable
storage and processing fac111't1es, are
some of these challenges which have
impoverished farmers and dampened
their enthusiasm for farming. Many
delicious and juicy fruits, vegetables,
and Cash-Crops are largely produced
in Nigeria; but, large percentage of
these often get damaged and wasted
before their final consumer. The
changing weather and climate has also
affected storages of these Crops.

Others: in addition to what obtains
above, Nigeria is sti]] having several
problems such as the problem of
illiteracy; farmers are not educated and
they find it difficylt to operate the
machines; Land tenure Systems prevent
large farm holdings; the goj] typ

hanization: Spare

: ' Parts are not
available locally, there s inadequate
manpower to gepy;

ce the |
and machines; Mplements

© natyre
topography and landscapc of land,
for mechanizatjop.
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Way forward
Changes in the Seasonq|
calendar: The challenges o “

change-related hazards are My
smallholder farmers hard, a4 hmiﬂi
them have no access g
climate finance, Hence, los

damages from extreme Weat ang
keep increasing, ag the Pattemev%
droughts, floods and tropicy] st s of
becoming more unpredictable, Al -
livelihood is undermined by . by,
effects of erosion, land degradaﬁo?m‘
loss of biodiversity. There js , need g
necessary Programming ip

address these €meTging problems,

Adaptation of new Crops 1o chapy,;
conditions: From the climate analyses gy,
vulnerability assessment, the need f
adaptation is obvioys, Water supply fro
rain could reduce in many arezs 4
evaporation losses increases and raj
reduces. In other places, risks of floods are
higher as rainfal] increases. Furthermore,
the vulnerability assessment shows thy
the country has weak adaptive capacity,
For example most farmers  become
completely helpless if any harvests fail
The Sokoto flood of 2010 which washed
away large acreages of farm crops lef
many  local farmers economically
devastated as they had no significan
alternative sources of livelihood. There s
a need for research into crops that wil
adapted to these scenarios.

Improved seasonal climate predictior
Agriculture is the basic activity by whick
humans live and survive on the earth. T
dependence of much of the Wﬁﬁ
Population on agricultural activities,
the significant magnitude and rapid ”':
of possible climate changes all combire
Create a need for a more articulate chim¥®
prediction effort.

Mitigating the effects of d"‘”_‘gmf e
entire semi-arid zone of ngeni;“nd
approximately between LatitudQ 10".0n. I
140N and is affected by desertlﬁ‘;i':m N
has consistently suffered most Nigere®
recorded drought episodes In ¢ i
recent history. The situation 1S pum®
aggravated by the increase in sl
Population, which appears to be §
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the natural support system. In many areas,
sustainable-yield  threshold of the
vegetation and soils are being breached.
Mitigation measures will no doubt assist
food security, particularly in this
expansive zone.

Improvement on the method of monitoring
climate at the micro synoptic scales:
climatic data collected at micro level is
important to climate prediction. This
allows generation of actual climate and
results of predictions made at such levels
become more realistic. In Nigeria, the
number of meteorological station per unit
area is generally unacceptable. This
explains the quality of some of our
predictions. Improved and reliable micro
synoptic data will go a long way in
assisting food security.

Improve  water  management  and
irrigation: Nigeria is rich in water
resources, it has extensive mangrove
ecosystem, estimated to cover between
500,000 and 885,000 hectares. The major
rivers are covers about 10,812,400
hectares, these rivers make up about
11.5% of the total surface area of Nigeria
which is estimated to be approximately
94,185,000 hectares. The inland water
system includes thirteen lakes and
reservoirs with a surface area of between
4,000 hectares and 550,000 hectares with a
total surface area of 853,600 hectares
which represents about one percent of the
total area of Nigeria. But yet water
scarcity is experienced in many part of
Nigeria, particularly in dry season. A
proper management and coordination is
required to make water available for
irrigation.

Creation of climate change and food
security network in all ecological zones.
This will allow proper coordination of the
consequences of climate change on
agriculture.

Data and Information. Promote greater
collaboration in data-collection,
gnonitoring and access to national
information. This will facilitate better
planning on the part of government.

Awareness-raising: there is need to build
local understanding on the links between
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predicted climate change and the impacts
that this will have on water resources and
agriculture at a local level.

X Household water conservation efforts

should be intensified in the following
respect:

i  Use of contour, gully plugging, and
check dams and dykes to catch
rainwater and give it time to soak into
the ground (reduce runoff), this will

lift water tables and made water
available of drinking water.
ii  Rainwater harvesting (ie. from

rooftops) and tanks: to store rain water
as an alternative source of drinking
water.

ii ~Community ponds: to irrigate
surrounding land, provide a water
source and options for fish cultivation.

iv  Alternative cropping patterns: Use of
drought resistant crops which require
less water input and hence have less
impact on water tables.

v Raised hand-pumps: to protect
drinking ~ water  from  flood
contamination.

Conclusion

Climate change is already with us, it is
already established, the evidences abound
in Nigeria. It is currently affecting food
security. Nigeria is one of the countries
that is seriously affected because Nigeria
still depend on unprocessed natural
resources such as water, crops, soils , etc.
the only way out is a multifaceted
approach to tackle the impasse.
Conclusively, the opinion in this paper is
that despite the dimensions of climate
change, Nigeria has the endowment for
food adequacy provided there is a sound

fo'?ld policy and the necessary political
will,
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