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ABSTRACT

The study examined the effects of flood disaster on socio-economic KEYWORDS

activities of residents of Jambutu in Yola metropolitan area of evaluation; impacts; flooding; socio-
Adamawa State, Nigeria. A sample of 120 households consisting of economic; activities

males and females participated in the study. A questionnaire

consisting of six sections measuring demographic variables and CORRESPONDING AUTHOR*
impacts of flood on socio-economic status such as agriculture, Garandi I. Danjuma

education, health, housing, water and sanitation was used to collect
data. The study established that flood impacted negatively on the
socio-economic well-being of residents in the two communities. It is
recommended that the government should provide a low-cost housing
estate for the flood victims as they have expressed willingness to
relocate from the flood prone area so that their children can go back to
school as soon as possible. Further allocation of land for residential
building in the flood prone areas should be stopped by the government
and private land owners. The river banks should be converted to
recreation centers and green areas.

INTRODUCTION

Risk associated with flood makes it a requirement to capture information on rainfall pattern and drainage systems. In
particular, information on drainage systems and the hydrologic morphometry of any nation is a veritable resource among
the core dataset usually captured when producing a topographic map of a country (Bello, Adzandeh and Rilwani 2014). In
theory, therefore, flooding or inundation is the excess water above the surface carrying capacity of an area. A situation
where water exceeds the normal ground level, flooding is said to have occurred. For example, flooding occurs naturally on
the flood plains which are prone to disaster and when water in the river overflows its banks, or sometimes results from a
constructed dam (Etuonovbe 2011). Flood impacts on health vary between populations for reasons relating to population
vulnerability and type of flood event (Western 1982; Seaman 1984; Malilay, 1997; Hajat et al. 2003; and Ahem et al. 2005).
Under future climate change, altered patterns of precipitation and sea level rise are expected to increase the frequency and
intensity of floods in many regions of the world (Intergovernmental Panel on Climate Change 2001).

Flood often happens without warning but with a surprise package that always delivers to unprepared community like
the ones in most Sub-Saharan African countries. The hurricane Katrina which happened in China is a well feted disaster
because several lives and properties worth billions of dollars were lost. The huge human, financial and economic risk
associated with most flood plains have made many experts to recommend avoiding such ecologically viable
environment to a less vulnerable area especially at it relates to agriculture and habitation activities (Bello, et al., 2013).
Factors generally responsible for flooding are numerous. Notable among them are heavy rainfall, blockage of drainage

systems, irregular topography, urban encroachment, soil type and geological formations.
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A settlement is here defined as an assemblage of buildings with people residing in them. Thus, considering their general
makeup, settlements are of major concern when discussing flood hazard. Going by number and economic losses, flood
disasters account for about a third of all-natural disasters (Nwilo, Olayinka & Adzanzeh, 2012). Thus, Nigeria is no
exception to countries that experienced flooding in recent time. Nigeria like many other coastal countries of the world
is blessed with a plethora of drainage systems of varied river morphometry (Bello et al. 2014). Many communities have
suffered losses due to flood problem. The 2012 rainy season in Nigeria has been worse than earlier years, and heavy
rains at the end of August and the beginning of September led to serious floods in most parts of the country. The
frequency of natural disasters has been increasing over the years, resulting in loss of life, damage to property and
destruction of the environment. The number of people at risk has been growing each year and the majority are in
developing countries with high poverty levels making them more vulnerable to disasters (Living with Risk 2006:6).

Floods occur in many areas of the world. They rank first among other natural disasters in their adverse effects. Areas
subjected to floods are equivalent to the total area of all the countries of Western Europe, whose population numbers
about one billion (Ward, (1978).

Grunfest (1995) opines that due to high poverty levels, people have become more vulnerable because they live in
hazardous areas including flood plains and steep hills. They have fewer resources which makes them more susceptible
to disasters. They are less likely to receive timely warnings. Furthermore, even if warnings were issued, they have fewer
options for reducing losses in a timely manner. The poverty level affects the resilience and process of recovery from
disasters. Disaster mitigation, preparedness and prevention needs to address socio-economic issues not only geological
and meteorological aspects.

According to Carter (1991:1), floods have the following characteristics:

e Long, short and no warning, depending on the type of floods (for example, flooding within parts of a major river may
develop over a number of days or even weeks, whereas flash floods give no warning);

e Speed or onset may be gradual or sudden; and

e There may be seasonal patterns of flooding.

Major effects arise mainly from inundation and erosion and may include the isolation of communities or areas and
involve the need for large scale evacuation.

Large number of the world’s population live on landforms that are acted upon by active fluvial processes such as flood
plains and coastal zones with a very wide range of variations e.g. reclaimed or natural wetlands, dune-backed beaches
etc. Certainly, such settlements are under threat from erosion and flooding from storm events, streams and river
overbank flow etc. The intermittent flood disturbances in most floodplains and coastal areas, as well as flash floods in
some metropolitan areas over the years have constituted a major challenge that this study intends to address. The study
area is almost every year affected by flood in one part or the other. Specifically, in 2009 parts of Damilu area behind
Paterson and Zochonis (PZ) Cussons stores were inundated by floods which destroyed both lives and properties worth
millions of Naira.

Another devastating flood affected some areas in Jimeta between August, 25th to October, 10th, 2012. Over 40 days
inundation period was recorded, which destroyed lives and properties worth millions of Naira. The flood level as
measured on the inundated buildings ranged between 0.1m to 2.2m above ground levels, depending on the distance
away from the river Benue and the altitude of the affected sites. The 2012 flood in Nigeria was widely reported to have
resulted solely from the release of water from Lagdo dam by the Cameroon (Adamawa State Government, 2012). The
effect of the Lagdo dam spillway on the downstream has long been generally believed by the inhabitants as the major
cause of Adamawa floods. For instance, Galtima and Bashir (2002) in Nwilo et al. (2012), conducted a study on the
people’s perception on the causes of flood in Adamawa floodplains, revealed that 58.3% supported the release of the
Lagdo dam water as the main cause, while 25% supported the effect of rainfall intensity.
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However, the 2012 Adamawa flood was believed to have resulted from the combination of Lagdo dam effect and rainfall
intensity as evidenced by the satellite images in Plates 1a and 1b which show the narrow river valleys of Niger and
Benue in Nigeria in October 2008 and the wide expansion of the river valleys in the same period in 2012. According to
Adamawa State Government (2012), it was this excessive water due to heavy rains that forced the Cameroonian
government to open the spillways of Lagdo dam having sent warnings to Nigeria for the release of the water. Moreover,
through the Flood Early Warning Centre, Nigeria's Ministry of Environment (2012) issued a forecast of heavy rainfall in

mid-September and warned of potential flooding in some parts of the country (Adamawa State inclusive).

FIGURE 1: (a) Satellite image of Niger-Benue (Oct/20/2008)
Source: NASA, (2018).

Areas hitherto regarded as safe and suitable for housing
development (such as the 80 Units) have intermittently
been exposed to various levels of inundation and called
to question the wisdom in developing some apparently
more risk prone areas. It is therefore most imperative
that a rigorous and scientifically determined risk
exposure levels are developed to guide policy and
development programs in the area of urban growth and
expansion and overall development.

In view of the apparent risk people live in, it is perhaps
tasking to question where, why and how it happens and
find probable solutions to the anticipated flood events.
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(b) Satellite image of Niger-Benue (Oct/13/2018)

Which usually affects urban areas that led to loss of lives
and properties, displacement of people through loss of
shelters, disruption of economic activities and outbreak
of diseases and epidemics and lots more. This is what
forms the interest of this study that is socio economic
effects of flooding in Jambutu ward of Yola North LGA.

MATERIALS AND METHODS

The study area lies within Benue trough in the central
zone of Adamawa state covering an area of 71.085 km2.
A ward in Yola-North L.G.A, the smallest local
government area in terms of land size with land area of
about 109 km2.
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FIGURE 2: Map of the Study Area

Source: GIS LAB, Adsu
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Yola-North L.G.A. has common boundaries with two
local government areas i.e. Girei to the north eastern
part, while it is surrounded by Yola-South L.G.A. right
from the western border down through the southern
part and runs-up to eastern border (Fig. 1.1). It is
geographically located between latitude 9013°30”'N and
9018°30”'N and longitude 12024°E and 12029°E at the
immediate southern bank of the River Benue.

Both primary and secondary sources of data were used
for the study. The primary source included questionnaire
administration, field observation and interview schedule
were employed. Secondary data were obtained from data
extracted from topo sheet, SRTM-Digltal Elevation maps,
newspapers, magazines and journals and other
secondary sources. The residents of the study are the
target population. Adults aged twenty years and above
were the main target. The adults included household
heads, chiefs, assemblyman and other opinion leaders. In
all. one hundred households were selected for the study
because of time and cost constrains.

A multi-stage sampling technique were used. Given the
large size of the study area, the first stage involved
selecting major areas affected by the annual floods. This
was then followed by using random sampling procedure
to select households from major areas. Thirdly, a
maximum of one respondent was selected from each
household and given a questionnaire to answer. The
adoption of the simple random procedure was based on
the fact that the population is homogeneous in which all
members are identical and therefore a sample of one as
a representative of the population regardless of the size
of the population. The sample size was 120 households
in Jambutu ward. The data analysis was mainly based on
the data obtained from the questionnaire copies that
were retrieved obtained from the respondents. The data
obtained was analyzed through the use of descriptive
statistics, such as percentage, frequency, table etc.

RESULTS AND DISCUSSIONS

Household Demographics

The demographic distributions are such that out of the
one hundred and nine (109) households sampled in the
survey, 71% were male headed and the remainder
(29%) female headed. Furthermore, 67% of the heads of
households were married while 17% were widowed. In
terms of the ages of the heads of households, the survey
findings show that most of them were aged between 20
- 39 years and 60+ years as shown in figure 3 below.
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FIGURE 3: Analysis on the Age Groups of Household Heads

Livelihood Patterns

The research revealed that the first most important
livelihood sources for the assessed communities in
Jambutu Ward were crop production (23%) followed by
trading (11.9%) and fishing (15.6%) (See figure 4 below).
Discussions at ward levels established that the main
source of income for most households was horticulture
followed by crop production and fishing. The main
sources of food were found to be own production,
followed by casual labour and fishing. The implication is
such that since horticulture is the main source of
livelihood and food, increased exposure to floods will
exacerbate their vulnerabilities by compromising their
household food security.

Source of livelihood of
respondents
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FIGURE 4: Comparative Analysis on the Livelihood
Types of the Sampled Households

There is clear evidence that the communities in Jambutu
ward had very limited livelihood options as most of
them indicated to have little or no significant secondary
livelihood sources.

The implications are such that the communities will have
reduced resilience to floods due to lack of a wide range of
livelihood options. Of all the assessed households only
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13%, 12% and 12.3% indicated that charcoal burning,
horticultural production and trading respectively were
the second sources of livelihoods.

Impact of floods on Agriculture

Most of the sampled households (92%) indicated that
their crop fields were damaged by floods. It was also
evident that of the crops which were damaged by floods,
most of it (92%) was the main staple crop (maize). This
was followed by Sorghum at 29%. Although no data on
area planted was collected, it was evident that there was
impact on agriculture which is the main source of
livelihood and income as discussed under the livelihood
patterns section.

Crop Damage

8%

" yes

" no

FIGURE 5: Households that Experienced Crop Damage
Due to Floods

The Implications are such that there will be reduced
staple crop production which will result into reduced
food availability. This finding has provided better
understanding of the vulnerability of the households due
to the over dependency on crop production as their main
livelihood source. Out of the 109 sampled households,
30% indicated having experienced food stock losses due
to floods.

Impact of floods on Health

The research revealed that most of the sampled
households (88%) indicated that health facilities were
available in their communities. Furthermore, very few
households (2%) had indicated that health facilities had
been damaged by flooding in their communities.

The study found that household heads aged between 20
to 39, 40 to 59 and 60+ experienced disruption in
accessing health services as a result of damaged roads
and bridges. Disruption in accessing health services
implied an increase in disease incidence due to lack
access to appropriate medication.

Environmental & Material Sciences
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FIGURE 6: Access to Health Facilities

The research also revealed that out of the 109 sampled
households, 77% indicated having at least one
member of their household getting sick during the
floods. The most significant diseases experienced
among the sampled households were, malaria/fever
(65%), diarrhea (21%) and cough/ARI (15%).
Furthermore, 8% of the sampled households indicated
that they experienced other disease outbreak such as
scabies, sores and rash during the floods.
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FIGURE 7: Distribution of disease experienced

The survey further established that 74% of households
whose main source of drinking water was the river had
household members falling ill followed by 14% of
households who indicated borehole as their main
source of water. This means that households will
continue to be vulnerable to increased disease outbreak
as long as the river continues to be their main source of
drinking water. This is as a result of increased
contamination that occurs during flooding. Despite
borehole being the safest water source for drinking,
past vulnerability assessments undertaken within the
district have shown that handling of the water by
households due to distance to the source has led to
increased disease burden such as diarrhea.
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In terms of specific diseases experienced by households
due to varying water sources for drinking during the
floods, 78% of households whose main source of water
was the river experienced diarrhea. Furthermore, 14%
of households whose main source was borehole
experienced diarrhea. In addition, 74% of households
whose main source of drinking water was river suffered
from malaria/fever while 14% of households whose
main source of drinking water was bore suffered from
the same disease. The study further established that
66% of households whose main source of drinking
water was river suffered from cough while 20% of
households whose main source of drinking water was
bore hole experienced the same disease.

Impact of floods on Education

All the sampled households indicated availability of
education facilities in their communities. Furthermore,
17% of the sampled households indicated that school
infrastructure was damaged due to floods in one way or
another. The study showed that 38% of the sampled
households indicated that school going children
experienced disruption due to floods. The disruption
was attributed to various reasons such as road being
impassable (32%) and school being submerged (9%).

Impact of floods on Water and sanitation

The sampled communities showed a lot of diversity on
the type of drinking water sources they had. It was
evident that unprotected, protected well and river were
the most common water sources that communities used
for drinking (see figure 8 below).
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FIGURE 8: Most common water sources for drinking
for sampled Households
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The survey established that 37% of the households
indicated that their main source of drinking water was
the unprotected well followed by protected well and
river at 27% and 21% respectively. Furthermore,
among the sampled households, 73% indicated that
their common water sources for drinking were affected
by floods.

In terms of sanitary facilities, 84% of the sampled
households had no sanitary facilities (i.e. using bush
and rivers as alternatives). It is worth noting that bush
and river in the context of sanitation are usually
regarded as no sanitary facility even though they are
used as alternatives for excreta disposal.

Type of Sanitary Facility Used
by Households
16
84

FIGURE 9: Type of sanitary facilities used by sampled
households

Within the households that indicated having sanitary
facilities, 12% had indicated that their facilities were
damaged by floods. Furthermore, the survey established
that 14% of households whose sanitary facilities were
affected by the floods experienced coughing.

Housing

Among the one hundred and nine (109) sampled
households, 36% indicated that their houses collapsed
due to excessive impacts of floods while the rest had their
houses intact. Furthermore, within the number of
households who indicated having had their houses
affected by floods, 75% were male headed households
with the remainder being female headed households. Of
the households whose houses collapsed due to floods,
66% were married and 16% widowed. The implication is
that since the married and widowed heads of households
are the majority and the family sizes are large, they may
not be able to be integrated within unaffected
households due to size of the houses.
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Comparative Analysis of Households Whose Houses Collapsed Due to Floods
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FIGURE 10: Comparative Analysis of households whose houses collapsed during floods

About 32% of the households whose houses were
impacted by floods were forced to relocate to other
alternative areas while the remainder continued to stay
within their home states. The community discussions
revealed that some displaced households sent their
children to stay with other relatives. This in a way
disrupted their pattern of life and social networks. For
those who have moved temporary to higher grounds, they
have returned to their usual residence. Discussion with
these households indicated a positive will to move
permanently to safer havens should alternative fertile land

be secured by relevant authorities. It is worth mentioning
that some households have shifted to a new area
altogether.

Coping Strategies

The survey established that sampled households
employed a range of coping strategies due to the floods.
The most important coping strategies were making
sandbags (37%), shifting to higher grounds (27%) and
raising the floor levels (21%).

Coping Strategy
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= Make fallows and canals
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= making sand bags
raising the floor levels

= cultivate on small portions

FIGURE 11: the range of coping strategies
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The research showed that households had diverse coping
options with the exception of those households whose
head were separated. Of the sampled households, 21%
indicate that the coping strategies were not very effective.

Underlying Causes of Vulnerability
There were varying underlying causes of vulnerability to
floods for most people in Jambutu ward.
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flood prone alternative flood prone
areas livelihoods areas and
poverty
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Proximity to the flood prone area (57%), residing in flood
prone area and poverty (18%) were identified as being
the main underlying causes of vulnerability by the
Jambutu community. The research revealed that the main
underlying causes of vulnerability for the sampled
households were residing in flood prone areas and
poverty as can be seen in figure 12 below.
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residingin povertyand all of the N/A

flood prone lack of  above causes
areasand alternative vulnerability
lack of livelihoods
alternative
livelihoods

FIGURE 12: Underlying Causes of Vulnerability for the Sampled Households

It is very clear that most male headed households
indicated proximity to flood prone areas (76%) and lack
of alternative livelihood sources (83%) as the main
underlying causes of vulnerability (see figure 13
below). Furthermore, the research revealed that most
of the female headed households indicated poverty and

no alternative livelihood sources (41%) and the
combination of all the three underlying causes (43%) as
their main underlying causes of vulnerability (refer to
figure 13 below which analyses the underlying causes
of vulnerability in relation to the sex of the sampled
household).
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FIGURE 13: Underlying Causes of Vulnerability in relation to sex of the Sampled Household

Furthermore, it was also clear that all age groups for the
head of households indicated proximity to flood prone
areas as the main underlying cause of vulnerability.
Furthermore, the research revealed that heads of
households aged between 45-49 years (17%), 55-59
years (17%) and less than 25 years (18%) indicated
poverty and no alternative livelihood as the underlying
causes of the vulnerability.

The research further revealed that age groups less than
25 years (24%), 55 - 59 years (25%) and 60+ years
(27%) indicated residing in flood prone area and
poverty as the underlying causes of vulnerability (refer
figure 14 below). There is need to enhance household’s
resilience to flood impacts through poverty reduction
strategies and promote diverse livelihood options
which will ultimately reduce the levels of vulnerability.
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FIGURE 14: Underlying Causes of Vulnerability by Age Groups for the Household Heads
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INTERPRETATION OF THE RESULTS

From the results of the analysis it is clear that the
floods, particularly from the 2018/2019 rainfall season
impacted on the livelihoods and critical aspects namely
Agriculture, Health, Education, Water and Sanitation,
Housing and Property and Assets of people in Jambutu
Community. The main livelihood of the sampled
households was crop production followed by trading
and fishing.

The survey established that over 90% of households
had their crops damaged, mainly maize (92%) which is
the staple crop and this ultimately resulted into food
insecurity at household level. As discussed under the
livelihood section, crop production was the main
livelihood and income source. This in a way reduced
people’s income since income sources are embedded in
livelihoods. Further, for those households who had
some food stocks at the time of the floods, these were
damaged and consequently compromised food security
at household level.

Although health facilities were not affected by the
floods, access to the health services was hampered due
to damaged and/or washed away roads, bridges and
culverts. This ultimately contributed to increased
disease burden (mainly diarrhea, malaria and
coughing) at household level. The disease incidences
were also attributed to access to unsafe water sources
and flooded sanitation facilities.

Regarding water and sanitation, the river was the main
source of water followed by borehole for most of the
sampled households. This means that households will
continue to be vulnerable to increased disease outbreak
as long as the river continues to be their main source of
drinking water. This is as a result of increased
contamination that occurs during flooding. Despite
borehole being the safest water source for drinking,
past vulnerability assessments undertaken within the
district have shown that handling of the water by
households due to distance to the source has led to
increased disease burden such as diarrhea.

The education sector was equally not spared. Learning
was disrupted due to submerged schools and damaged
infrastructure.

Housing units, most of which were made of pole and
mud were damaged in one way or the other forcing
households to relocate to other alternative areas.

Environmental & Material Sciences

The results from the study established that households
lost a number of both productive and nonproductive
assets (both directly and indirectly) making them more
vulnerable.

The results further show that the main coping strategies
employed by households were shifting to higher
grounds and making furrows and canals during floods.
It is clear from the findings that these coping strategies
are not very effective. The coping strategies employed
by households depend on a number of factors, some of
which include the type of livelihood strategy and
marital status.

The results also show varying underlying causes of
people’s vulnerability which poses a challenge as far as
reducing levels of vulnerability is concerned. These
include poverty as the main one, residing in flood prone
areas and lack of alternative livelihoods.

Overall the objective of the study as outlined have to a
large extent been realized. Government and key co-
parenting  partners should implement the
recommendations proposed in this study.

The findings from the study have implications for the
development of the people in Jambutu Community and
the nation as a whole. Hazards such as floods entail that
efforts should be directed at formulating sustainable
mitigation measures. Appropriate mitigation measures
discussed under the recommendations section should be
put in place in order to enhance community resilience in
view of climate variability. Thus, the need to
continuously assess the flood risk cannot be
overemphasized.

The identification for mitigation measures should not only
involve the vulnerable communities but all stakeholders
including the Private Sector and Civil Society.

There should be adequate finding towards risk
mapping, monitoring and implementation of
preparedness and mitigation measures.

Investment in flood management, taking into account
climate variability should be a priority. Further
community awareness on the flood risk itself should be
promoted.
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CONCLUSION

As discussed under various sectors and across sectors, it
is clear from the study that floods had adverse impact on
the socio-economic status of livelihoods for people in
Jambutu Community. To a large extent, the study has
established that livelihood patterns play an important
role in settlement patterns. It is also evident that there
are varying underlying causes of people’s vulnerability
and this poses a challenge for reducing or minimizing
vulnerability Proximity to the flood prone area, residing
in flood prone area and poverty were identified as being
the main underlying causes of vulnerability by the
Jambutu community. The study has further demonstrated
that effects of floods in one sector can affect other sectors
of society. For instance, as discussed under the health
section, the outbreak of disease incidences (malaria,
diarrhea and coughing) was attributed to the impact of
floods on water sources and sanitation facilities. The issue
of water contamination of the river at the pick of floods
and the handling of water from the borehole increases the
health risk.

From the study, it was clear that households cope
differently when affected by floods. The current coping
strategies being employed by most households are not
very effective. Discussions at community and district
levels established that the coping strategies were not
sustainable because they had been using them and yet the
situation did not seem to improve. The local communities
coping capacities should not be underestimated but
rather built upon. The focus must be on improving
livelihood conditions of the people.

The communities should be encouraged to build houses
using durable materials and away from the flood prone
area as a way of coping with the floods. Further the
Ministry of Agriculture and Cooperatives should through
the Extension Services encourage the communities to
increase the area cultivated on the upland to enhance the
food security at household level. Input support
programme for the vulnerable but viable farmers should
be considered.

Clearly, there is need to develop better and appropriate
measures (as discussed under the implications and
recommendations sections) to prepare and mitigate the
effects of the floods there-of. Above all, the aim must be
to involve all the players to enhance communities’
resilience to floods.

Environmental & Material Sciences

RECOMMENDATIONS

It is therefore appropriate in this chapter to highlight
some policy consideration which, if implemented could
play an important role in flood risk management.

Government and key stakeholders should engage
communities in order for them to move permanently to
higher grounds as they have expressed a willingness to
relocate. The relocating should go with the provision of
all the necessary socio amenities such as schools,
hospitals, infrastructure, water and agriculture support
for a period of three (3) years to enable the households to
settle. Consideration should also be made to introduce
alternative livelihood strategies in the new area of
settlement.

There should be a deliberate policy to compel
communities especially in rural areas to build house using
durable materials and away from the flood prone areas.
The Ministry of Agriculture and Cooperatives should
through Extension Services encourage Communities to
increase area cultivated on the upland in order to enhance
food security and household level.

The relevant authorities should delineate both the non-
flood areas and flood areas. The non-flood areas can
serve as a temporary shelter for the settlements during
floods. Construction of dams should be considered to trap
the excess water. This could be used for irrigation.
Government and key Stakeholders should engage the
communities and local authorities in making them aware
of the flood risk in view of the climate variability.
Community initiated mitigation measures should be
promoted so as to build community resilience. In the long
term, community-based floods early warning system
should be developed.

REFERENCES

[1] A Global Report on Reducing Disaster Risk: A
Challenge for Development (2004), United Nations
Development Programme, Bureau for Crisis
Prevention and Recovery, New York, USA.

[2] Action Aid (2006): Climate change, urban flooding
and the rights of the urban poor in Africa. A report
by Action Aid International

[3] Adam, T.P. 1983. Technical Report on Southern

African Storm Rainfall, Republic of South Africa.
Department of Environment Affairs, Branch of

Scientific Services.
VOLUME 1 ISSUE 1



International Research Publications

[4] Adejuwon, ]J. O. (2005): Food crop production in
Nigeria. Present effects of climate variability.
Climate Research. Vol. 30: 53-60, 2005.

[5] Adelekan, I. O (2009) Vulnerability of Poor Urban
Coastal Communities to Climate Change In Lagos,
Nigeria. Fifth Urban Research Symposium 2009. pdf

[6] Aderogba, K. A (2012): Qualitative Studies of
Recent Floods and Sustainable Growth and
Development of Cities and Towns in Nigeria.
International Journal of Academic Research in
Economics and Management Sciences June 2012,
Vol. 1, No. 3 ISSN: 2226-3624

[7] Adesina, A. (2011): THISDAY NEWS. How can
Nigeria Make Agriculture Blossom. Accessed online
on the
20http://www.thisdaylive.com/articles/how-

nigeria-can-make-agriculture-blossom/104218/ .
of January 2015 via

[8] Afolabi, B. (2013): Nigeria made $900M from cocoa
exportin 2012, says Aganga. Accessed online on the
4www.thenationonline.net/new/news/nigeria-
made-900m-from-cocoa-export-in-2012-says-

aganga/ ®of February 2015 via

[9] African Wildlife: Who is to blame for Floods? 2000.
Journal, 54 (3): 24-25.

[10] Agwu, ], and Okhimambhe, A., (2009) ‘Gender and
Climate Change in Nigeria A Study of Four
Communities in North-Central and South-Eastern
Nigeria. ISBN: 978 - 978 - 904 - 502 - 0. Copyright
©Heinrich Boll Stiftung (HBS), 2009.

[11] Apata TG, Ogunyinka A, Sanusi RA and Ogunwande
S (2010): Effects of global climate change on
Nigerian Agriculture: An empirical analysis. Paper
presented at the 84th annual conference of
Agricultural Economics Society held Edinburgh,
Scotland, pp 345-351.

[12] Ariyanbandu, M.M. and Wackramasinghe, W.M.
2005. Gender Dimension in Disaster Management:
A guide for South Asia: Sri Lanka.

[13] Arnell, N.W,, and Reynard, N.S. (1996): ‘The effects
of climate change due to global warming on river
flows in Great Britain’. jJournal of Hydrology.
Volume 183, Issues 3-4, Pages 397-424.

Environmental & Material Sciences

[14] Babbie, E. and Mouton, J. 2001.The Practice of Social
Research. Cape Town: Oxford University Press.

[15] Babbie, E. and Mouton, ]J. 2001.The Practice of
Social Research. In Research Methodology:
Practical Research Planning ND Design, 7th
Edition, Study Guide for DIM 601.Bloemfontien:
University of the Free State.

[16] Bankoff, G. 2003. Constructing Vulnerability: The
Historical, Natural and Social Generation of
Flooding in Metropolitan Manila. Journal, 27 (3):
224-238.

[17] Bariweni, P. A, Tawari, C.C. and Abowei, ].F.N,,
(2012): Some Environmental Effects of Flooding in
the Niger Delta Region of Nigeria. International
Journal of Fisheries and Aquatic Sciences 1(1): 35-
46, 2012 ISSN: 2049-8411; e-ISSN: 2049-842X ©
Maxwell Scientific Organization, 2012. Pdf

[18] Bello, 0. B., Ganiyu, O. T., Wahab, M. K. A, Afolabi, M.
S., Oluleye, F., Ig S. A, Mahmud, ]., Azeez, M. A. and
Abdulmaliq, S. Y., (2012): ‘Evidence of Climate
Change Impacts on Agriculture and Food Security
in Nigeria’ International Journal of Agriculture and
Forestry 2012, 2(2): 49-55
DOI: 10.5923/j.ijaf.20120202.08.

[19] BNRCC, (2011): Reports of Pilot Projects in
Community-Based Adaptation- Climate Change in
Nigeria. A compendium of Reports commissioned
by Building Nigeria’s Response to Climate Change
(BNRCC) Project. Ibadan: Nest

[20] Borrows, P. and De Bruin, D. 2006. The
Management of Riverine Flood Risk. Journal,
55:5151 5157.

[21] Bronstert, A.,(2003): ‘Floods and Climate Change:
Interactions and Impacts’. Risk Analysis, Vol. 23, No.
3.2003. [pdf]

[22] Brouwer, R., Akter, S.Brander, L. and Haque, E.
2007.Socio-economic Vulnerability and
Adaptation to Environmental Risk: A case study of
Climate Change and Flooding in Bangladesh.
Journal, 27 (2):313.

[23] Bunu Zaji (1999): Ground Water Management
Perspective for Borno and Yobe States Nigeria.
Journal of environmental hydrology Volume 7 paper

19, 1999.
VOLUME 1 ISSUE 1



International Research Publications

[24] Carey, M.2005.Living and Dying with Glaciers:
People’s Historical Vulnerability to Avalanches
and Outburst Floods in Peru. Journal, 47:122.

[25] Carter, W. Nick. 1991. Disaster Management -
Disaster Managers’ Handbook. Manila, Philippines:
Publication of the Asian Development Bank.

[26] Crossman, M., Richardson, D. and Milne, ].2006.
Proceedings of the In Civil Engineers. A
partnership approach to Managing Flood Risk.
Civil Engineering. Journal, 159 (2):41-45.

[27] Curtis A, and Mills .W (2012): Spatial Video Data
Collection in a Post-Disaster Landscape. Journal of
applied Geography 32(2)393-400.

[28] Dimelu, M. U., Agbo, C. and Igbokwe, E. M., (2011)
‘Pattern of Alcohol Consumption and Its Effects on
Livelihood in Selected Rural Communities of Enugu
State, Nigeria ‘Asian

[29] Dixit, A. 2003. Floods and Vulnerability: Need to
Rethink Flood Management. Journal, 28:155-179.

[30] Douben, J.K. 2006. Characteristics of River floods
and Flooding: A Global Overview, 1985-2003.
Journal, 59:59-521.

[31] Du Plessis, B. 1988. Drought, Floods a Major
Setback. The Citizen. 17 March: 11 Emergency
Management - Preparing for floods. (online)
http://harnettorg/fire/flood_preparedness.asp.R
etrieved :7June 2007.

[32] Etuonovbe, AK,, (2011): The Devastating Effect of
Flooding in Nigeria. Hydrography and the
Environment. Accessed online on the
8http://www.fig.net/pub/fig2011/papers/ts06j/t

s06j_etuonovbe_5002.pdf . of February 2015 via:

[33] Exploring the social impacts of floods risk and
flooding in Scotland (April, 2007). (online)
http://www.Scotland.gov.uk/publications/2007.
Retrieved:28 February 2008.

[34] Farauta, B. K, Egbule, C. L., Agwu, A. E,, Idrisa, Y. L.
And Onyekuru, N. A, (2012): ‘Farmers’ Adaptation
Initiatives to the Impact of Climate Change on
Agriculture in Northern Nigeria’ Journal of
Agricultural Extension Vol. 16 (1), June 2012.

Environmental & Material Sciences

[35] Farauta, B. K, Idrisa, Y. L., Egbule, C. L. and Agu, V. C,,
(2011): Climate Change and Adaptation Measures in
Northern Nigeria: Empirical Situation and Policy
Implications. African Technology Policy Studies
Network. Working Paper Series: No. 62 [pdf]

[36] Federal Ministry of Environment, (2004): Abuja.
Accessed online on the 29th of January 2013 via
www.nigeria.com.ngcichng.org/ccinfo.php

[37] Flooding in the Limpopo Province, School of
Development Studies, University of Kwazulu Natal,
South Africa.

[38] Floodplain Management in Australia. 1998.In
Disaster risk Management Study Guide for DIM
605: Module 2. Bloemfontein: University of the
Free State.

[39] Gao, ], Nickum, E. ] .and Pan, Y.2007.An Assessment
of Flood Hazard Vulnerability in the Dongting Lake
Region of China.Journal, 12:27-34.

[40] Greg, B. 2003. Disasters: Constructing Vulnerability:
The Historical, Natural and Social Generation of
Flooding in Metropolitan Manila. Journal 27 (3): 224-
238).

[41] Grunfet, E. 1995. Hydro meteorological, impacts
and Management of Extreme floods. (Paper
presented at a workshop on long term social and
economic impacts of extreme floods at the
University of Colorado in November, 1995).
Colorado Springs, USA.

[42] Handbook for estimating the socio-economic and
environmental effects of Disasters. 2003.

[43] Hansson, k., Danielson, M. and Ekenberg, L. 2008.
A Framework for Evaluation of Flood Management
Strategies. Journal, 86 (3):465-480.

[44] Holmes, J. 2008. At Home but Homeless. Zambia
Sunday Post. 26 October: 11

[45] Huysamen, G.K.1993.Methodology for the Social
and Behavioural Sciences. Halfway House,
Pretoria: South Africa.

[46] Ibrahim, M. K,, David, A. M. and Okpanachi, G.U,,
(2010): ‘Climate Change, Agriculture and Food
Management in Nigeria’ Journal of Environmental
Issues and Agriculture in Developing Countries
Volume 2 Numbers 2 & 3, 2010.

VOLUME 1 ISSUE 1



International Research Publications

[47] ljeoma, S. (2012): Nigeria & Climate Change
Adaptation. International Society of Sustainability
Professionals. ISSP Insights, May 2011. Accessed
online on the 20th of January 2015 via:
http://www.sustainabilityprofessionals.org/niger
ia-climate-change-adaptation

[48] International Fund for Agricultural Development
(IFAD), (2011): Rural poverty in Nigeria. Accessed
online on the 10
http://www.ruralpovertyportal.org/web/guest/c

ountry/home/tags/nigeria *® of March 2015 via:

[49] IPPC, (2007): Climate Change 2007: Synthesis
Report. Accessed online on the
1http://www.ipcc.ch/pdf/assessment-

report/ar4/syr/ar4_syr.pdf " of May 2014 via:

[50] IRIN. 2008. Kenya: Thousands affected as Floods
Submerge Farms. Humanitarian News Analysis, 5
November.

[51] Jones, P. and Thomton, P., 2003. ‘The potential
impacts of climate change on maize production in
Africa and Latin America in 2055 Global
Environmental Change 13 (2003) 51-59.

[52] Khandlhela, M. and May, J. 2006. A study on
Poverty, Vulnerability

[53] Khobe D, Readison B.], Sanu K.M, and Dishi-Khobe
P.G. (2009): Conserving Agricultural Biodiversity at
Imburu Ward of Numan Local Government Area,
Adamawa, Nigeria. International Journal of
Agriculture and Foof System Vol.3, No. 4 (2009).
ISSN: 0794-4713.

[54] Kimbrough,E.P.,West,K.P.Katz,].,Leclerq,S.C.,Khart
ry,S.K. and Shreshtha,S.R.2007.Risk of Flood
Related Mortality in Nepal.Journal,31(1):57-70.

[55] Know Risk (2005), United Nations, Geneva,
Switzerland.

[56] Kundzewicz, ZW., Budhakooncharoen, S,
Bronstert, A., Hoff, H., Lettenmaier, D., Menzel], L.
and Schulze, R. 2002. Natural Resources forum:
Coping with Variability and change: Floods and
Droughts. Journal, 26 (4): 263-274.

[57] Lind, N.Mahesh, P. and Nathwani, ]. 2008.
Structural Safety: Assessment and Affording the
Control of Flood Risk. Journal 31 (2): 143-147.

Environmental & Material Sciences

[58] Lindsell, K. M. and Prater, S. C. Abstract on
“Assessing Community Impacts of National
Disasters”: 176-178 (electronic), National Hazard
Review vol. 4, No. 4, November, 1, 2003.

[59] Living with Risk (2002): A global Review of

Disaster Reduction Initiatives, Geneva

Switzerland.

[60] Lobell, D. and Burke, M., (2010): Climate Effects on
Food Security: An Overview. Advances in Global
Change Research 37, DOI 10.1007/978-90-481-
2953-9_2, © Springer Science+Business Media, B.V.
20 0 Accessed online on the
30http://www.ocf.berkeley.edu/~marshall/papers

/Chap2_overview.pdf ™ of November 2014 via:

[61] Mayomi I, Dami A, and Maryah U.M (2013): GIS
Based Assessment of Flood Risk and vulnerability
of Communities in the Benue Flood Plains
Adamawa State Nigeria. Journal of Geography and
Geology Vol. 5 No. 4; 2013 ISSN 1916-9779. E- ISSN
1916-9787.

[62] Medugu, N., (2009): Combating Climate Change in
Nigeria. Accessed online on the
Shttp://environmentalsynergy.wordpress.com/2
009/08/14 /combating-climate-change-in-nigeria/

* of June 2014 via:

[63] Mirza, Q.M.M,, Dixit, A. and Nishat, A. 2003. Natural
Hazards. Journal 28:7.

[64] Mohapatra, K.P. and Singh, D.R. 2003. Flood
Management in India. Journal, 28:131-143.

[65] Mustafa, D. 2002. Linking Access and
Vulnerability: Perceptions of Irrigation and Flood
Management in Pakistan. Journal, 34 (1):94-105.

[66] NASPA-CCN, (2011): National Adaptation Strategy
and Plan of Action on Climate Change for Nigeria
(NASPA-CCN). Federal Ministry of Environment
Special Climate Change Unit. [Pdf] Electronic
version: ISBN 978-0-9878656-5-6

[67] National Aeronautics and Space Agency (NASA),

(2011): ‘Flooding in Nigeria’. Accessed online on
http://visibleearth.nasa.gov/view.php?id=51907

nd of March 2014 via
VOLUME 1 ISSUE 1 m



International Research Publications

[68] National Emergency Management Agency (NEMA),
(2012): Flood: more than 25, 000 displaced in Benue
as many communities remain adamant. Accessed
online on the
http://www.nema.gov.ng/emergency-

zones/floods.aspx ®of May 2014 via:

[69] National Population Commission NPC (2006):

Censuses. Accessed online on the
3http://www.population.gov.ng/index.php/censu
ses " of May 2015 via

[70] Nigeria First Communication Commission (NFNC)
(2003): under the United Nations Framework
Convention on Climate Change. Federal republic of
Nigeria pp: 1-132.

[71] Ninno, D.C,, Dorosh, A.P. and Smith, C.L. 2003.
Public Policy, Markets and Household Coping
Strategies in Bangladesh: Avoiding a Food
Security Crisis Following the 1998 floods. Journal,
31 (7):1221.

[72] Northern Nigeria Tourism, (2009): ‘About
Northern Nigeria’. Accessed online on the
27http://www.northernnigeriatourism.com/nnt/

about-northern-nigeria.html * of October 2013 via:

[73] Nott, J. 2006. A Physical
Reconstruction and Risk Assessment. Cambridge
University Press. New York.

Extreme Events:

[74] Nuru, S., (1984): Paper 1: Livestock research in
Nigeria. Key note Address. Accessed online on the
19http://www.fao.org/Wairdocs/ILRI/x5463E/x

5463e07.htm#TopOfPage " of August 2014 via:

[75] Nwilo P.C, Olayinka N.D, and Adzandeh A.E (2012):
Flood Modelling and Vulnerability Assessment of
Settlements in the Adamawa Flood Plains Using GIS
and Cellular Framework Approach. journal of
Human Social Science Vol.12 issue 3. ISSN 2256-460x
and ISSN 0975-587x.

[76] Nxumalo, S. 1984.Economy takes Battering on
Swaziland. Rand Daily Mail.27 February: 2.

[77] Nzeh, E.C.,, Eboh, R.0., Eboh, E., Nweze, N., Nzeh, C.,
Orebiyi, ]. and Lemchi, ], 2012. Climate Change
Adaptation In Nigeria And Its Challenges In

Environmental & Material Sciences

Agricultural  Sector: Empirical Information.
Academia.edu. Share research. Accessed online
onthe20http://www.academia.edu/1200946/CLI

MATE_CHANGE_ADAPTATION_IN_NIGERIA_AND _
TS_CHALLENGES_IN " of August 2013 via:

[78

—_

Obioha, E.E., (2009): Climate Variability, Environment
Change and Food Security Nexus in Nigeria. ] Hum
Ecol, 26(2): 107-121 (2009). Accessed online on the
4http://www.krepublishers.com/02-
Journals/JHE/JHE-26-0-000-09-Web/JHE-26-2-000-
09-Abst-PDF/JHE-26-2-107-09-1846-0bioha-E-
E/JHE-26-2-107-09-1846-0Obioha-E-E-Tt.pdf " of
June 2014 via:

[79] OCHA. 2008. Situation Report 5-Southern Africa
Floods. 31 January.

[80] Odjugo, P., (2010): ‘Regional evidence of climate
change in Nigeria’ Journal of Geography and
Regional Planning Vol. 3(6), pp. 142-150, June
2010.

[81] Olanrewaju D.O and Fadairo G (2003): Flooding as
an Induced Environmental Problem. Journal of the
Nigerian Institute of Town Planners XVI (1)85-95.

[82] Online Nigeria (2003): Adamawa State Physical

Setting. Accessed online on the 19" of June 2015 via
http://www.onlinenigeria.com/links/adamawaad
v.asp?blurb=180

[83] Parker, J.D. 2000. Floods. Tangler and Francis,

National Academy Press, Asian Disaster

Preparedness Centre, Thailand

[84] Premium Times (2012): Flood in Jimeta, Yola.
Accessed online on the
18http://www.premiumtimesng.com/news/9790

8-adamawa-flood17dead-50000-homeless.html o
of June 2015 via

[85] Rashid, F.S. 2000. The Urban Poor in Dhaka City:
Their Struggles and coping strategies during the
floods of 1998. Journal, 24 (3): 240-253.

[86] Report on The Regional Stakeholders Consultative

Workshop on Disaster Risk Management held in
December, 2004 in South Africa.

VOLUME 1 ISSUE 1



International Research Publications

[87] Schwartz P and Randall D (2003): An Abrupt
Climate Change Scenario and its Implication for
United States National Security.

[88] Sinclair, S. and Pegram, G. 2003. A Flood
Nowcasting  System  for the  eThekwini
Metro,Volume 1: Urgent Nowcasting using Radar-
An Integrated Pilot Study. Water Research
Commission (WCR). Silowa Printers South Africa.

[89] Smith, I.D. and Handmer, W.J. (eds). 1990 Losses
and Lessons from The Sydney floods of August,
1986 (Volume 1): Prepared for Public Works
Department of Water Resources, New South Wales.
Environmental Management Pty Ltd, Sydney.
Centre for Resource and Environmental Studies,
Australian National University, Canberra.

[90] Smith, K .and Ward, R. 1998. Floods: Physical
processes and Human Impacts. John Wiley and
son. England.

[91] Smith, W.B. 1996. Coping as a Predictor of
outcomes following the 1993 Midwest Flood.
Journal, 11(2): 225-239.

[92] Snoussi, M., Ouchani, T. and Niazi, S. 2008.
Vulnerability Assessment of the Impact of sea-
level rise and flooding on the Moroccan coast: The
case of the Mediterranean East Zone. Journal, 77
(2):206-213.

Environmental & Material Sciences

[93] Stephenson, S. R. 1991. Disaster Assessment (1st
Edition), Disaster Management Training Program,
UNDP

[94] Strydom, H., Fouche C. B. and Delport C.S.L (Third
edition). 2005. Research at Grassroots for Social
Sciences and Human Service Professions.

[95] Theron, M. 2007. Climate Change and Increasing
Floods in Africa: Implication for Africa’s
Development.

[96] UNDP. 2005. Human Development Report.

[97] UNEP (2006): Gathering Storm: The Humanitarian
Impact of Climate Change.

[98] United Economic Commission for Latin America
and the Caribbean (ECLAC) and International Bank
for Reconstruction and Development.

[99] Zahran, S., Brody, D.C., Peacook, G.W., Vedlitz, A.
and Grover, H. 2008. Social Vulnerability and the
Natural Built Environment: A model of Flood
Casualties in Texas. Journal, 32 (4): 537-560.

[100] Zambia 2000 census of population and housing

(Population Projection Report). 2007 Zambia In-
Depth Assessment of floods Report. 2008 Zambia
In-Depth Assessment of Floods Report 2006
Concept Note on the Comprehensive Vulnerability
and Needs Assessment for Zambia

VOLUME 1 ISSUE 1



