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Abstract
Floods in Nigeria had done more harm without any notice of benefits. In the last 30 years, Nigerian cities have
experienced great physical development, in terms of building, manufacturing industries and others without any
appreciable infrastructures such as drainages, roads and canals to support them. These have made floods to be a
serious challenge that plague many Nigerian cities. Thus, this research investigates the causes and effects of
flood in Apete Area of Ibadan, Oyo State, Nigeria, and proffer recommendations to avert the future occurrence
of flood in the area. The results of the research will expose Nigerian government to the strategies of mitigating
any occurrence of flood, as well as enlighten the public on how to guide against the occurrence of flood. 156
questionnaires were administered to the residents of Apete area to know the causes and effects of floods in the
area. The findings of this research show that there is poor waste management practices among the residents of
Apete .They engaged in indiscriminate waste dumps which have blocked the inadequate drainage available.
There is high rate of building construction along water channels which usually results to floods. Many lives and
properties have been destroyed by floodsl.
Keywords: Floods, harm, cities, physical development, infrastructure, drainage, plague, public
1.
Introduction
The vision of Nigeria to be among the first top twenty nations with leading economy by the year 2020 may be a
mirage, if lives and properties are not safe from the frequent occurrence of flood in the country. Flood is one of
the major factors that prevent Africa’s population from escaping poverty level (Action Aid, 2006). A flood
results when a stream runs out of its confines and submerges surrounding areas (Stephen, 2011). Similarly, Kates
(1985) defines flood as an overflow of an expanse of water that submerges land. European Union (2007) sees
flood as a temporal covering of land by water, not covered by water before the incidence. Though, flood may be
temporal as believed by the European Union, but the effects may not be temporal when such occurrence claims
several lives and properties. Flood not only affects the victims, but also has a great gross effect on the national
economy of the country where poverty level rises due to the incidence. Halley (2001) identifies the major cause
of flood in Africa to be inadequacy of drainage. On the contrary, the major cause of flood in Nigeria has been
identified to be excessive rainfall (Wetch, 1977; Taiwo, 2008; Akanin and Bilesanmi, 2011; Aderogba, 2012a
and 2012b). Meanwhile, flood usually occurs when there is a continuous downpour of rain for a long period,
while resulted excess water has capacity beyond what available drainage can easily convey, due to its
inadequacy or blockage of the drainage.
There are three schools of thought about the preponderance of floods all over the globe especially in the tropics.
The first is of the opinion that there is global warming and climate change that is directly and or indirectly
increasing the amount of rain and ice melting that is increasing the amount of runoff. In this case, the only source
of water that results in great floods, in West Africa, and indeed, south western Nigeria, will be rain water. The
second school of thought is of the view that there have been a lot of abuses heaped on the physical environment
of man; and that the environment is only responding to the abuses heaped on it. The abuses include but not
limited to poor planning of the physical environment, poor management of wastes, inadequate drains for the built
up areas and others. The third school has it that it is the combination of global warming, climate change, and the
abuses of man on the environment that are the causes of prolonged and torrential showers of rains and the
resultant runoff that lead to devastating floods in America, Europe and Africa –including Nigeria; and south
western Nigeria. The facts behind the three schools are yet to be thoroughly researched and confirmed, (Dow and
Dowing, 2006 and Kersh and Simon 2005).
The effects of flood are not wholly negative as painted by many researchers, but also have its positive impact.
Although flooding, generally, is a bane of most people, floods can be quite beneficial. Actually, nature benefits
more from natural floods than from not having them at all (Abowei and Sikoki, 2005). The thing that makes
natural floods a disaster is when flood waters occur in areas populated by humans and in areas of significant
human development. Otherwise, when left in its natural state, the benefits of floods outweigh the adverse effects
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(Bradshaw et al., 2007). The higher the flood waters from the river, the better the harvest for that year (Bariweni
et al., 2012). In the last 30 years, Nigerian cities have experienced great physical development, in terms of
building, construction and reconstruction of roads, offices, markets and stores, manufacturing industries and
others without any appreciable infrastructures such as drainages, roads and canals to support them (Aderogba,
2012c); and these have made floods to be a call for concern in the country. Floods experienced in Nigeria had
done more harm in Nigeria without any notice of benefit. From the report of National Emergency Management
agency (NEMA) in 2012, between June and September 2012, over 363 lives were lost and about 1.2 million
Nigerians were displaced. The report also declared that over one million Nigerians may die due to the effects of
floods before 2015, if no precautionary measures are not taken. Havoc caused by the flood incidence of Ogunpa
river in Ibadan, Nigeria in 1980 are still cause of sorrow for many victims, where several lives were lost and
properties worth millions of Naira went into air, people who were bourgeois became proletariat in a twinkling of
an eye.
There is an urgent need to evaluate the causes of flood, and also diagnose ways to avert its future occurrence in
Nigeria. There are many questions that people are concerned about in Nigeria. Is government really enforcing
laws guiding people from indiscriminate dumping of wastes; is it inadequate drainage facilities that are
responsible for flood; are the public not well enlightened on the effects of flood while they carry out various
activities that result to flood, like building along the water channels, indiscriminate dumping inter alia.
This research is to answer the research question: “What are the causes and effects of flood in Apete Area of
Ibadan, Oyo State, Nigeria, and proffer recommendations to avert the future occurrence of flood in the area.” In
attempting to answer the research questions, four objectives set for the study are to: examine the socio-economic
characteristics of the inhabitants, identify the possible causes of flood, determine the overall effects of flood and
to proffer solutions on how to mitigate future occurrence of flood in the study area.
1.1
Literature Review
The poor in the society have been identified to be the most of the victims of flood, by having no choice, but to
end up living in flood prone areas (Lutz et al., 2008). In the view of Stephen (2011), the loos of life due to flood
is lower in the developed countries compared to the developing countries. The assertions of Stephen (2011) and
Lutz et al (2008) appeared to be right because in developing countries, there are absence of effective zoning
regulations, flood controls, emergency response to infrastructure and early warning systems. Bangladesh is a
developing country and one of the most susceptible countries to flood disasters in the world. Up to 30% of the
country has been covered with flood waters. In 1991, more than 200,000 lives were lost due to flood in
Bangladesh (Stephen, 2011). The poor in either developed or developing countries usually reside where the
value of land is cheap, like river banks which are flood prone areas, thereby endangering their lives due to flood.
Floods all over the world in the recent time have been related to the occurrence and reoccurrence of prolonged
heavy rain (Welch et al., 1977; Christopherson, 1997; Action Aid, 2006; Adeaga, 2008; Aderogba, 2011; Wright,
2011; Pilgrim and Cordery, 1993). Climate change has been the resultant effect of prolonged heavy rain across
the globe that usually results to floods. Climate Change is an attributed cause of flooding because when the
climate is warmer it results to; heavy rains, relative sea level will continue to rise around most shoreline, extreme
sea levels will be experienced more frequently (Bariweni et al, 2012). Most of the recent deadly floods have
happened where the population has increased more. Due to the population increase, there is also an increase in
human settlements in floodplains (Hardoy et al., 2001; Douglas et al., 2008). Human activities such as dam
construction, irrigation, bridges and others have negatively impacted on free flow of water in the drainage
channels, rivers and streams. Particularly at the urban centers, construction of roads, buildings, factories,
manufacturing plants, bridges and culverts, farmlands and others have reduced drainage channels and erosion
passages and or diverted the natural courses of the flow of water (Aderogba, 2012). For instance, in Lusaka, the
capital of Zambia, flood risk has strongly increased because of the fast growth of the city in flood prone areas
(Nchito, 2007). This is also the case of Alexandria in Egypt (Klein et al., 2003), Ibadan in Nigeria also
experienced great damage in 2012 flood, the Senegalese capital, Dakar, and the Burkina Faso’s capital,
Ouagadougou, strongly affected by the 2009 flooding. Poorest people, in particular, often have a limited choice
and ended up living in high flood risk zones, such as riverbanks and coastlines, unaware of the risk and
unprepared to react to floods (Lutz et al., 2008).
The case of urban flooding in Ibadan, a non-coastal city in Nigeria is a typical example of man-made flood
disaster. Ibadan has been afflicted by very devastating flood incidents since 1933, when Gege rivers drowned
houses of those living on its banks. During flooding water is contaminated. Clean drinking water becomes scarce.
Unhygienic conditions and spread of water-borne diseases result. People, buildings, infrastructure, agriculture,
open recreational space and the natural world are at risk. In extreme cases flooding may cause a loss of life.
Torrential rains pushed rivers over their banks, collapsed mud houses and washed away livestock (Adelye and
Rustum, 2011). The economy can also be severely affected by flooding. Businesses may lose stock and
patronage. Disruption to utilities and transport infrastructure can have knock-down effects on a wider area.
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Tourism, farming and livestock can equally be affected. Vital infrastructure may also be damaged or disrupted.
Road links, railways, canals etc., may be blocked causing disruption to the wider transport network (Adelye and
Rustum, 2011).
The beneficial effect of flood is when the river overflows, and the flood waters flow into the banks, sand, silt and
debris are deposited into the surrounding land. After the river water subsided and go back to its normal flow, the
deposited materials will help to make the land richer or more fertile. The organic materials and minerals
deposited by the river water keep the soil fertile and productive (Abowei and Sikoki, 2005). Flooding adds a lot
of nutrients to lakes and rivers which leads to improved fisheries for a few years, also because of the suitability
of a floodplain for spawning (little predation and a lot of nutrients). Fish like the weather fish make use of floods
to reach new habitats. Together with fish also birds profit from the boost in production caused by flooding
(Bariweni et al 2012).
Flood control according to Bariweni et al (2012) refers to all methods used to reduce or prevent the detrimental
effects of flood waters. Some methods of flood control have been practiced since ancient times. These methods
include: Planting vegetation to retain extra water, the introduction of flood forecasting systems, the building of
population awareness and preparedness, urban planning and discouragement of human settlements in flood prone
areas, along with the development of local institutional capacities, are effective and socially sustainable actions
that should be pursued with priority in the African continent. These actions can appreciably increase the societal
capacity to cope with floods, thereby decreasing their overall impact (Giuliano et al, 2010). In Europe,
remembering the misery and destruction caused by the 1910 Great Flood of Paris, the French government built a
series of reservoirs called Les Grands Lacs de Seine (or Great Lakes) which helps remove pressure from the
Seine during floods. In India, Bangladesh and China, flood diversion areas are rural areas that are deliberately
flooded in emergencies in order to protect cities (Bariweni et al, 2012). Other methods of controlling the effects
of flood include: dam construction and river defense. Dams and their associated reservoirs are designed
completely or partially to aid in flood protection and control. Defenses as levees, bunds, reservoirs and weirs are
used to prevent rivers from overflowing their banks. When these defenses fail, emergency measures such as
sandbags or portable inflatable tubes are used. A weir, also known as low head dam, is most often used to create
millponds, but on the Humber River in Toronto, a weir was built near Raymore Drive to prevent a reoccurrence
of flood damage caused by hurricane
1.2
Study Area
This research was carried out in Apete Area of Ibadan, Oyo State in Nigeria. Apete is located in Ido Local
Government which was created from the former Akinyele Local Government in May, 1989. The total population
of Ido local government according to the 2006 population census was 103,261 whereby male was counted to be
51,750 and female was 51,511. On account of extensive fertile soil which is suitable for agriculture, the basic
occupation of the people is farming. There are pockets of grass land which are suitable for animal rearing, vast
forest reserves and rivers. The people grew variety of crops such as Cocoa, Kolanut, Mango, and vegetables
such as Tomatoes, Okra, Ewedu and others. Ido local government area is called the fruit and vegetable bowl of
the state. Apart from farming, the local government area has also gained tremendously from the services of
medium and small scale industries for processing agricultural products like cassava and cashew nuts.
1.2.1
Research Methodology
The data used for this research was obtained through both secondary and primary sources. The secondary data
were gathered from the 2012 report of NEMA (National Emergency Management Agency) in Nigeria, and other
available published and unpublished literature. Primary data were obtained through a set of questionnaire
administered to the residents of the study area. The questionnaire was used to obtain the socio-economic data of
the residents in Apete Area of Ibadan. Interview and observation were used to collect information on the causes
and effects of flood in Apete. The total number of questionnaire used for this study was one hundred and fifty
six (156), (See Table 1) which was eleven percent of the overall number of houses in the seven selected areas in
Apete. i.e.(11 ÷ 100) x 1417 = 155.8, approximately 156. The sampling method used for the questionnaire
administration was systematic sampling, where the first building was selected randomly, followed by a
systematic selection of the next building at an interval of every 8th houses. The data collected from the primary
source was analyzed using Scientific Package for Social Scientist (SPSS). Descriptive statistic like tabulations,
frequency counts, percentages, charts and graphs were used to present the research data.
1.2.2
Results
The study area, Apete in Ibadan, Oyo state Nigeria has more females than males. There is a general belief that
women generate waste more than men. Indiscriminate dumping of the generated wastes might have resulted to
the blockage of drainage in the study area, as shown in (Fig. 1). Apete has drainage, but the drainage has been
blocked with indiscriminate waste dumps. Over 70% of the respondents are not with tertiary education, which
indicates that majority of the inhabitants of the study area may not be aware of the consequences of building
structures along water channels, importance of tree planting and indiscriminate waste dumps inter alia.
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The major causes of flood in the study area as indicated by the respondents were eight. Many of the respondents
selected more than one options for the causes of flood. The study area has drainage (See Table 3), 92.9% of the
respondents were of the opinion that blocked drainage with waste has been responsible for flood in the area,
while all the respondents attributed the causes of flood to poor waste management (See Table 3). 89.7% of the
respondents also said, building along water channels is also a cause of flood. Other causes of flood in the study
area include; collapsed bridge (84.6%), climate change (38.4%), inadequate drainage channel (96.1%), poor
physical planning (92.3%), and other various causes (57.7%) like inadequate trees, ignorance, and poor
government intervention inter alia (See Table 3).
Six major effects of flood were indicated by the respondents. 91.0% of the respondents said property loss was a
major effect of flood in the area as many buildings were drowned already. 25.6% of the respondents were of the
opinion that flood also claimed lives in the area. 91.7% of the respondents indicated that there was economy loss
caused by flood in the area. Other effects of flood in the study area include; diseases outbreak (26.9%), building
collapse (50.0%) and injury sustained to be (27.6%)
1.2.3
Discussion
It can be deduced from the study that man induced factors such as: location of the buildings on flood prone areas,
indiscriminate waste disposal, lack of flood warning system and natural factors which include: rainfall, saturated
soil, and dam failure facilitate flooding. The socio economic characteristics of the inhabitants such as sex,
marital status, and educational status have effects on the occurrence of flood in the study area. Despite the fact
that majority of the respondents have drainages at the front of their buildings yet flood disaster is a prevalent
environmental problem in the area. This is because of the blockage of drainage channel with solid wastes as
indicated by over 90% of the respondents. Flood in the study area also causes damage to properties, outbreak of
diseases, collapse to structures, damage to vehicles as well as loss of lives. Lack of proper waste management
may also contaminate the water sources to transmit environmental diseases such as typhoid, dysentery, while the
stagnant water also breed mosquitoes which cause malaria fever through the anopheles mosquitoes. During the
interview, reconstruction and rehabilitation of buildings, granting of loans to affected resident, production of
quality building materials as well as adequate flood warning system has been suggested by the residents as ways
in which flood disaster can be mitigated.
1.2.4
Recommendations
To manage the effects of any future occurrence of flood in the study area and beyond, following measures are
suggested;
(1)
There is need for repair and construction of new drainages.
(2)
Construction of flood diversion channels which involves the construction of artificial channels along main
river channels to divert part of the discharge during flood flows.
(3)
Governmental and Non-Governmental organizations should set up various information programmes to
enlighten the public on dangers of flood disaster.
(4)
Adequate medical facilities should be provided for the treatment of various environmental diseases
emanated from occurrence of flood.
(5)
Government should provide adequate funding for disaster management bodies and agencies.
(6)
Regular monitoring of disaster zones should be done by development control of all planning authorities
within the area and reduction in building plan approval charges.
(7)
Government should plant trees and encourage citizens to plant trees
(8)
Government should demolish all the structures along the water channels
(9)
Dumping of wastes indiscriminately should be a great offence with high fines, and government should
make a provision for proper waste management schemes for the public.
1.2.5
Conclusion
Though flood disaster has diverse effects associated with it both in developed and developing world. These
effects such as economic devastation, property loss, environmental disease and untimely death can be reduced
and properly managed by adopting both remedial and preventive action to combat the problem of flooding as
both approaches are needed to run concurrently to achieve success in dealing with flood. Also, the above stated
measures could be adopted so as to have disaster free environment and to achieve a safe, conducive, pleasant and
aesthetic environment for living and working.
References
Abowei, J., & Sikoki, F. (2005). Water Pollution Management and Control. Double Trust Publications Co., Port
Harcourt, pp: 236.
ActionAid (2006). Climate Change, Urban Flooding and the Rights of the Urban Poor in African
Cities.
A
Report by ActionAid, Nigeria in October 2006.
Adelye, A., & Rustum, R. (2011). Flooding and Influence of Urban Planning in Lagos Nigeria.

22

Civil and Environmental Research
ISSN 2224-5790 (Paper) ISSN 2225-0514 (Online)
Vol.3, No.7, 2013

www.iiste.org

J. Urban Design and Planning (ICE), pp: 164.
Adeaga, O. (2008). “Flood Hazard Mapping and Risk Management in Parts of Lagos” Department of
Geography, Faculty of Environmental Sciences, University of Lagos, Akoka, Lagos, Nigeria.
Aderogba, K. (2012a). Global Warming and Challenges of Flood in Lagos Metropolis, Nigeria.
Academic Research International. Vol. 2 No 1 pp. 448 – 468.
Aderogba, K. (2012b). Qualitative Study of Recent Floods and Sustainable Growth and Development of Cities
and Towns in Nigeria. International Journal of Basic and Applied Sciences. Insan Akademika Publications.
October; pp200 – 216.
Aderogba, K. (2012c). Substantive Causes and Effects of Floods in South Western Nigeria and Sustainable
Development of the Cities and Towns. Journal of Emerging Trends in Educational Research and Policy Studies
(JETERAPS) 3(4): 551-560.
Akanni, O., & Bilesanmi, L. (2011). Flood: Lagos Residents Forced to Relocate and Drowning Teenager
Rescued. Published by Vanguard Media Limited Lagos. Friday, July10), pp 20.
Bariweni, P., Tawari, C., & Abowei, J. (2012). Some Environmental Effects of Flooding in the Niger Delta
Region of Nigeria. Published by the International Journal of Fisheries and Aquatic Sciences. 1(1): 35-46.
Bradshaw, C., Sodhi, N., Peh., H, & Brook, W (2007). Global Evidence that Deforestation Amplifies Flood
Risk and Severity in the Developing Countries. Global Change Biol.,
Christopherson, R. (1997). Goesystems: An Introduction to Physical Geography. London:
Prentice – Hall. (Third Edition). pp. 423
Douglas, I., Alam, K., Maghenda, M., McDonnell, McLean, and Campbell (2008). Unjust waters: Climate
Change, Flooding and the Urban Poor in Africa, Environ. Urban., 20(1), 187.
Dow, K., & Dowing, T. (2006). The Atlas of Climate Change: Mapping the World’s Greatest
Change. Brighton: Earthscan; pp. 64 – 77.
European Parliament & Council of the European Union 2007, on the assessment and management of flood risks,
Off. J. Eur., Union Legis., 50, 27–34.
Giuliano, D., Alberto, M., Harry, L., Demetris, K., Luigia, B., & Gunter, B. (2010). Flood Fatalities in Africa:
From Diagnosis to Mitigation. Geophysical Research Letters, vol. 37
Halley (2001). Impact of 1998 Flood Nutrition and Health. What can we learn from Future Disaster? Dhaka:
Helen Keller International, Bangladesh and Institute of Public Health Nutrition.
Kates, R. (1985). Hazard Assessment: Art, Science, and Ideology. West view press, pp 251.
Kershi, J., & Simon, R. (2005). The Essentials of the Environment. London: Hodder pp. 30
Klein, R., Nicholls, J., & Thomalla, F. (2003). The Resilience of Coastal Megacities to Weather Related
Hazards, in Building Safer Cities: The Future of Disaster Risk. Edited by A. Kreimer, M., Arnold, & Carlin, A,
pp. 101–120, The World Bank, Washington, D. C.
Lutz, W., Sanderson, W., & Scherbov, S. (2008). The Coming Acceleration of Global Population Ageing,
Nature. 451, 716–719, doi:10.1038/ nature06516.
National Emergency Management Agency (NEMA) Report on 2012 Flood Disaster in Nigeria
Nchito, W. (2007). Flood Risk in Unplanned Settlements in Lusaka, Environ. Urban.,19(2), 539
Pilgrim, D., & Cordery, F. (1993). Flood Runoff’ in D. R. Maidment. Handbook of Hydrology. New York:
McGraw-Hill Inc. pp 9.1 –9.42.
Stephen, A. (2011). River Systems & Causes of Flooding. Tulane University, EENS 2040.
Taiwo (2008). Flood Sacks 500 in Babura. Published by Thisday Nigeria. Vol.13 No.4867 pp.18
Welch, H., Symons, P., & Narver, D. (1977). Some Effects of Potato Farming and Forest Clear
Cutting on New Brunswick Streams, Fisheries and Marine Service. Environ. Can. Technical Report No. 745, St.
Andrew’s New Brunswick.
Wright, T. (2011). Waterlogged: Pakistani Children push a motorbike through flooded streets after rain in
Lahorerin. The Wall Street Journal. London.

23

Civil and Environmental Research
ISSN 2224-5790 (Paper) ISSN 2225-0514 (Online)
Vol.3, No.7, 2013

www.iiste.org

Table 1: Number of houses in the selected areas and sample size
Source: Author’s Work, 2013.
S/N
1

Selected areas
Onigbodogi

No of houses (H)
211

Sample size at 11% of (H)
23.2

No of questionnaire
23

2
3
4

Awotan
Morubo
Fanowole

252
200
190

27.7
22.0
20.9

28
22
21

5
6
7

Papa
Jeje
Ayegun
Total

167
201
196
1,417

18.3
22.1
21.5
155.7

18
22
22
156

Table 2: Socio-economic characteristics of the respondents
Sex
Frequency
Percentage (%)
Male
Female
Total
Marital Status

75
81
156
Frequency

48.1%
51.9%
100%
Percentage (%)

Single
Married
Widow
Total
Educational
Qualifications

62
84
10
156
Frequency

39.7
53.8
6.5
100%
Percentage (%)

Primary School
32
Secondary School
61
Tertiary Education
40
No Formal education
23
156
Total
Source: Author’s Work (2013)

Table 3: Possible Causes of Flood in Apete Area of Ibadan, Oyo State, Nigeria.
Causes of Flood
No of respondents
No drainage
Blocked drainage with waste
Building along water channels
Poor Waste Management
Collapsed of bridge
Climate change
Inadequate drainage Channel
Poor Physical Planning
Others (Specified)

32
145
120
156
132
60
150
144
90

Source: Author’s Work (2013)
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20.5
39.1
25.6
14.8
100%

%
20.5
92.9
89.7
100.0
84.6
38.4
96.1
92.3
57.7
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Figure 1: Map of Ibadan with Eleven Local Government Areas
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Possible Effects of flood in Area of Ibadan, Oyo State, Nigeria.
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Plate I: Improper disposal of waste into the drainage channel causing flood in Apete Area.

Source: Author’s work, 2013
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