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Abstract 

Flooding disaster is one of the major challenges posing serious threats to the human society. 

This study assesses residents’ participation in flood risk reduction in Osogbo, Osun State, 

Nigeria, with a view to enhancing a better managed urban environment. The study utilized 

both field observations and questionnaire. A total of 270 pretested structured 

questionnaires were administered systematically on every 5th household head in the study 

area to solicit information on their environmental characteristics to compute the Residents’ 

Satisfaction Index (RSI) on a 5-point Likert scale.  Data collected were analyzed using 

descriptive and inferential statistics. Findings revealed that the RSI for Public Sensitization 

had the highest mean weighted value of 2.97 while flood dam control had the lowest mean 

weighted value of 1.02. The results of partial correlation computed revealed that a positive 

significant correlation existed between residents’ participation and income (r = 0,271, p = 

0.000) while a negative significant correlation existed between community participation 

and length of stay (r = -0.127, p = 0.0046). The study concluded that residents’ 

environmental attributes and perceived causes of flood disaster were the major 

determinants of the community participation in flood disaster risk reduction. In addition, 

there is need for training of residents on afforestation practices to enhance greater 

community participation in flood disaster risks management.  
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Introduction 
Researchers have observed that 

globally, floods have been identified to 
pose serious potential threats to lives and 
property, caused remarkable changes on 
the ecosystem and their properties, 
damaged agricultural production and 
truncated human livelihood supports, 
disrupted and damaged water resources, 
spread of epidemics and diseases, and 
have left untold emotional, psychological 

hardship on their victims and colossal 
damage on the environment (Zhong et al., 
2018). According to Centre for 
Epidemiology of Disasters (CRED) 
(2018) quoted in Dwirahmadi (2019), it 
has been noted that globally over the past 
two decades, 47% of all weather-related 
disasters have been attributed to floods, 
affecting over 2.1 billion people with 
economic losses of over 1 trillion USD 
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and with great devastation on the 
environment.  

The United States is amongst the 
nations seriously affected by floods and it 
is on records in the US database that 
between1996-2016, there were a total 
136,920 flood incidents with well 
documented timing, impact on economy, 
lives and property in US dollars (Zhou et 

al., 2018). Floods in Europe in 2005, 2007 
and 2010 led to material damage of over 
20 billion Euros with great devastating 
damage in historic cities of Prague and 
Dresden (Kundzewicz et al., 2013). 
Similarly, between December 2010 to 
January 2011 floods in Australia 
inundated the local area around Brisbane 
River catchment with more severe effects 
in Toowoomba and Lockyer Creek 
catchments leading to the death of 23 
persons and destruction of 18,000 
properties leading to 56,200 insurance 
claims amounting to $2.55 billion (Deo et 

al., 2014). Over the last three decades, 
floods have left unforgettable memories in 
Brazil between 2008 and 2011 with 510 
disasters caused by hydrological changes 
impacting over 110 victims and affecting 
more than12.5 million people (Avila et al., 
2016; Lorentz et al., 2016). Floods events 
are more devastating in Asian cities, for 
instance in Jarkata in 2007 it killed 79 
people, displaced 422,000 people, 
destroyed 1500 homes with economic 
losses of USD 695 in addition to damaged 
facilities and infrastructure (WHO, 2007; 
World bank, 2016). 

In East African countries of Rwanda, 
Kenya, Burundi, Tanzania, Uganda, 
Somalia, Djibouti Eritrea and Ethiopia, 
heavy rains in March 2020 affected more 
than 1.3 million people with 481,000 
displaced (OCHA, 2020; C40 Cities 
Finance Facility, 2020). Similarly, Jones 
(2020) reported that floods in Kenya killed 

about 200 people and displaced over 
40,000 people attributed to mudslides and 
overflowing rivers.   

Extensive studies in the West African 
Country of Nigeria (Ayoade and Akintola, 
1980) held hydrological factors and 
urbanization (Akintola, 1994) responsible 
for flooding while Babatolu (1997) 
identified other causation factors to 
include illegal dumping of waste, 
construction on the flood plain and 
topography. It was at the backdrop of all 
these that this study was conceived to 
assess the residents’ participation in flood 
risk reduction for effective flood 
management. 
 

Theoretical Underpinnings 

Flood Disaster Risk Reduction 
It has been observed by many 

researchers that the impacts and 
uncertainties associated with floods 
require effective flood Disaster Risk 
Reduction (DRR) and vulnerability 
strategies with particular reference to 
developing countries where the poor and 
most vulnerable are found and whose 
problems are compounded by 
urbanization and other complex social and 
environmental threats (Ameen and 
Mourshed, 2017; Capps et al., 2016; Wu 
et al., 2018). In the light of the foregoing, 
many researchers have therefore 
suggested the need to build on a 
foundation of community resilience to 
manage the impacts of urban floods 
(Bertilsson et al., 2019; Liao et al., 2016; 
Rinne and Nygren, 2016). Flood Disaster 
Risk Reduction (DRR) is a multi-
disciplinary approach which integrates 
structural and non-structural measures to 
achieve the key elements of risk 
management which are: 
prevention/mitigation, protection, 
preparedness, emergency response, 
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recovery and lessons 1earned 
(Nkwunonwo, 2016). Flood risk poses 
significant threat to many communities 
and nations, both in developed and 
developing nations, hence the need to 
reduce the hazards (Kingsley and 
Christopher, 2013). According to Ogboi 
(2013), flood disaster risk reduction is the 
concept and practice of reducing flood 
disaster risks by systematic activities to 
analyze and manage the causal factors of 
disaster which encompass reduced 
exposure to hazards, minimize 
vulnerability of people and property, good 
land and environmental management and 
improved readiness for negative events. 
Prevention is involved and it is targeted 
towards avoiding damages by minimizing 
vulnerability. Physical planning of the 
settlements is considered to be one of the 
effective methods to promote proactive 
preventive approaches to disaster. 
Disaster Risk Management is the 
systematic process of using administrative 
directives, organizations, and operational 
skills and capacities to implement 
strategies, policies and improved coping 
capacities in order to lessen the adverse 
impacts of hazards and the possibility of 
disaster (Government of Kenya Ministry 
of State for Special Programmes, 2009). 
Therefore, building community resilience 
is a multiple sector concept that requires 
collective and collaborative efforts from 
relevant key stakeholders (Vogel et al., 
2015). Disaster Risk Reduction generally 
learns from previous flood incidents to 
tackle future events by increasing the 
copping capacity (Gaillard et al., 2013). It 
should however be noted that community 
resilience has been identified in central 
concepts of all post 2015 global policy 
documents which include, target 8 goal 11 
of the Sustainable Development Goals 
(SDGs) advocates for integrated 

environmental management policies that 
will ensure the effective and efficient use 
of resources, mitigation and adaptation to 
climate change, build community 
resilience to disasters and DRR 
holistically as contained in the Sendai 
Framework for disaster Risk Reduction 
and Management at all levels between 
2015-2030 and Paris Agreement 2015 
(Roberts et al., 2015 ). 
Causes of Floods 

Floods result from a number of basic 
causes of which the most important are 
climatological in nature.  The most 
common universal cause of floods is 
rainfall which is heavy, excessively 
prolonged, or both. Though most authors 
have attributed flooding to climatological, 
hydrological (Akintola, 1994) and global 
warming extremes (Zhou et al., 2018), 
others have attributed flood risk to factors 
such as anthropogenic factors, surface 
environment and climatic changes 
(Kundzewicz et al., 2013). According to 
Douglas et al., (2008) flooding has been 
exacerbated by local factors such as 
building on the flood plains, increased run 
off from hard surfaces, poor waste 
management practices and siltation of 
drainages (Babatolu, 1997).  It has equally 
been upheld that large-scale urbanisation 
and population increases have resulted in 
large numbers of people, especially the 
poor and vulnerable who cannot afford 
land in safe places to build on the 
floodplains in the urban areas (Douglas et 

al., 2008). Soweto-on-sea near Port 
Elizabeth and Alexandra in Johannesburg, 
South Africa illustrate examples of this 
type of settlements (Viljoen and Booysen, 
2006). Generally, flooding has been 
classified into three types namely: coastal, 
fluvial and pluvial (Maddox, 2014; Zurich 
insurance, 2019).  
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Coastal Floods: In Africa more than one 
quarter of its population resides within 
100 kilometres off its coast within the 
Low Elevation Coastal Zones (LECZ), 
with about 12% of the urban population 
likely to be affected 10 meters rise in sea 
level (Gruntfest and Handmer, 1999). This 
type of floods occurs when low-lying and 
flat normally dry areas are flooded by 
seawater. In this case there is flooding of 
low-lying coasts by excessively high tides 
associated with storm-surge effects 
resulting from severe weather conditions. 
According to C40 cities Finance Facility 
(2020), storm surges are the leading cause 
of coastal flooding and are generated 
when high tidal winds push water onshore 
causing significant damage to property 
and disruption to communities. It has been 
reported that flooding in East Africa has 
rendered ports activities inoperative and 
damaged the mangrove forest ecosystem 
which prevents erosion (Hinkel, 2012). It 
has equally been observed that in the past 
50 years the coastline of the Kunduchi 
Beach area of Dar er Salam has retreated 
by over 200m, destroying residential 
houses, public services, tourism facilities, 
historic fish market and a seawall 
constructed in the 70s to protect the ocean 
Road (Casmiri, 2008). 
Fluvial (river flood): This is the most 
common type of flooding and it occurs 
when a river overflow it banks into the 
adjoining lands and shores. In this case 
rivers and tributaries carrying water flows 
very much in excess of their transporting 
capacities due to concentration of runoff. 
C40 cities Finance Facility (2020: 8), 
observed that damage from river flood can 
be widespread as the floods impacts both 
small and bigger settlements down-
stream. For instance, in May 2020, Lake 
Victoria, whose resources are shared by 
three countries-Uganda, Kenya and 

Tanzania rose to the highest water level of 
13,45m due to cumulative rainfall, 
causing widespread flooding causing 
colossal damage to hydro-power 
infrastructure in Uganda and displacement 
of communities (Anami, 2020). Similarly, 
in Tanzania Lake Tanganyika floods 
affected 180 houses home for 1,655 
people (Anami, 2020). 
Pluvial (surface floods): These types of 
floods occur when heavy torrential rainfall 
lead to serious overland, over flow 
independent of overflowing water body 
(C40 cities Finance Facility, 2020: 8). 
There are two types of pluvial floods: 
surface-water and flash-floods. The 
surface water floods take place when the 
entire urban drainage system is 
overwhelmed by floods waters. It occurs 
when drainages are clogged with rubbish, 
silts, debris and the water level rise slowly 
after a heavy downpour and the water 
level rises to about 1m but very 
devastating. Flash floods are 
uncontrollable torrents of water triggered 
by intense rainfall or sudden release of 
water from a levee or dam which causes 
serious damage because it carries along 
with it debris and objects that causes 
damage. In Tanzania heavy down pour in 
January 2020 led to flash floods in south 
eastern part of the country which almost 
overwhelmed the system affecting over 
18,000 people with 13 deaths with 5 
persons reported missing, completely 
destroying 1,746 houses and the collapsed 
of 1,074 latrines (Relief Web, 2020). The 
flash floods that emanated from the 
January 2020 rains in Tanzania dealt a 
serious blow on thousands of livelihoods 
and livelihoods supports such as 495 acres 
of farm arable land and severe damage to 
local infrastructure such as roads, schools 
and bridges (Relief Web, 2020). 
 

Residents’ Participation in Flood Disaster Risk Reduction in Osogbo................Gasu et al. 



5 

 

Study Area 

The study was conducted in Osogbo 
the capital city of Osun State, Nigeria 
located on latitude 7º 42′ 10″ and 
7º51′10″N, and longitude 4º28′43″and 
4º40′12″E (figure 1). It had a population 
of 156,694 in 2006 and projected to 
306,228 in 2019. The height is about 
500m above sea level (Falade, 2000) and 
it is drained by the Osun River and its 
tributaries such as Gbonmi, Ogbaba and 
Omu. Osogbo is located in the tropical 
hinter land of Nigeria. The mean annual 
temperature of the study area is about 
26.10C and a mean annual rainfall of about 
1,247mm. It is found within the rainforest 
zone of South Western part with two 
remarkable seasons dry and wet 
(Kolawole, 2019). The Osun-Osogbo 
sacred Grove, a forested area with shrines 

and sanctuaries honouring Osun and other 
deities, was designated a UNESCO World 
Heritage site in 2015. With the 
construction of the railway in 1906 from 
Lagos, Osogbo became a major 
commercial centre for cocoa, palm oil and 
kernels produced in the surrounding area. 
Osogbo is also known as the centre of Arts 
because of the special interest her people 
takes in making sculptures (in Yoruba 
“Ere”), clothes designs “asoadire” and 
some other things which still exists till 
date and can be found in Osun Groove, 
Nike Gallery, Nike House, and also Chief 
Jimoh Buraimo arts gallery. Farming is 
the traditional major occupation of the 
people who in addition to commercial 
crops cultivate food crops such as cassava, 
maize, yam and beans.

 

 
Fig. 1: Map of the study area of Osogbo Metropolis 
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Methodology 

The study utilized primary and 
secondary data sources. Primary data were 
obtained through pretested structured 
questionnaire administered on residents of 
flood prone areas of Osogbo metropolis 
and oral interview conducted on head of 
Landlords Associations in the area. Field 
observations were also conducted with a 
photographic camera while secondary 
data were obtained from conventional 
sources. A total 270 copies of pretested 
structured questionnaires were 
administered systematically on every 5th 
household head in the study areas to solicit 
information on environmental 
characteristics of the respondents but two 
hundred and forty seven (247) were 
returned for data analysis. Residents’ 
Satisfaction Index (RSI) on flood risk 
reduction strategies were sought using a 
five point Likert scale (Afon, 2006) from 
1-5, where 1 represents very 
unsatisfactory, 2 unsatisfactory, 3 neutral, 

4 satisfactory and 5 very satisfactory at the 
following spatially selected flood prone 
areas Mallam Tope, Rasco, Fiwasaye, 
Gbodofon and Oke Baale. The data were 
analyzed using Residents’ Satisfaction 
Index (RSI) and inferential statistics. 
 

Results 
Residents’ Satisfaction Index on Flood 

Disaster Risk Reduction Measures 
The result in table 1 shows that 

Residents’ Satisfaction Index (RSI) for 
Public Sensitization had the highest mean 
weighted value of 2.97 followed by 
clearing of drains with 2.88 and followed 
by development control with mean 
weighted value of 2.58. At the bottom of 
the rung is flood dam control with a mean 
value of 1.02.  The mean (Ῡ) RSI was 
2.25, the deviations around the highest and 
the lowest RSI were +.07 and -1.25, 
variance was 0.552, standard deviation 
(SD) was 0.74 and the coefficient of 
variation was 32.88%. 

 
Table 1: Residents’ Satisfaction Index (RSI)   
S/N Reduction Measures  Frequency SWV RSI (Ῡ-Y) (Y-Ῡ)² Rank  

1 Public Sensitization 247 734 2.97 0.72 0.5184 1st  

2 Development Control 247 625 2.53 0.38 0.1444 3rd 

3 Flood Monitoring and 
Warning 

247 524 2.12 -0.13 0.0169 4th  

4 Use of Flood Control Dams 247 252 1.02 -1.23 1.5129 6th 

5 Waste Disposal 247 345 1.40 -0.85 0.7225 5th  

6 Clearing of Blocked Drains 247 712 2.88 0.63 0.3969 2nd  

 Total   12.92  3.312  

 

Mean (Ῡ) =
⅀����

�
 = 

�	.�

�
 = 2.25                             

 

Variance = 
⅀(��Ῡ)²

�
 =  

�	.�	

�
= 0.552 

 
Standard deviation (SD) = √variance = √0.552 = 0.74 

 

Co-efficient of variation = [( 
��

Ῡ
 ) x 100] = [(

�.��

	.	�
 ) x 100] = 32.88% 
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Result in table 2 shows that a total of 
four water channels were channelized for 
a length of over 5,714 m while 12 water 
drainage channels were dredged for over a 

length of 18,045 m. The width of the 
streams varies from 10.6 m to 17m while 
depth varies from 1.5 m to 1.8 m. 

 
Table 2: Channelized and dredged water ways in Osogbo 

S/N Location/ Names of the 
streams 

Mitigation 
Measure 

Length (M) Width 
(M) 

Depth 
(M) 

1 MallamTope/Lake 
246/Asubiaro 

Dredging 679 12.4 1.5 

2 Rasco-GRA Dredging 2,225 13.3 1.5 
3 Gbodofon Dredging 976 14.7 1.5 
4 Fiwasaye-Gbonmi Dredging 1,560 16.3 1.5 
5 Oke Baale-Gbonmi Channelization 2,120 12.2 1.5 
6 Rasco-Alekuwodo Channelization 798 11.7 1.5 
7 Gbonmi-Obate/ Okebaale Channelization 2,120 12 1.67 
8 Ita-Olokan-Osun River Dredging 148 17 1.5 
9 Testing Ground-Gbonmi Dredging 1560 14.1 1.71 
10 Powerline- MallamTope Dredging 896 12.3 1.54 
11 Osun River-Olaiya Dredging 1,128 15.9 1.61 
12 Africa- Dada Estate Dredging 4,250 15.2 1.8 
13 Powerline-Kobongbogboe Dredging 2,760 15.8 1.78 
14 Ebunoluwa- Gbodofon Dredging 1,690 15.4 1.66 
15 Freedom Park-Olaiya Channelization 676 10.6 1.5 
16 Asubiaro Dredging 173 14.2 1.56 

 

 
Plate 1: Tree buffer at Gbodofon            Plate 2: buildings marked for demolition at Fiwasaye 
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Discussion 

The ranked RSI values show the order 
of the strength and magnitude of 
environmental parameters rated by 
residents in flood disaster risk reduction 
(Ameen and Mourshed, 2017; Capps et 

al., 2016; Wu et al., 2018) in Osogbo 
(Table 1). The planning implication is that 
the variable with highest RSI of 2.97 
shows a higher level of satisfaction by 
residents in flood risk reduction. The 
variables with positive deviation about the 
mean (Ῡ-Y) RSI had significant positive 
impact on flood disaster risk reduction 
while variables with negative values had a 
negative significant impact. It should be 
noted that the general performance of the 
environmental variables on flood disaster 
risk reduction was decimal as none of 
them approached the satisfactory rating of 
RSI and therefore, needs to be improved 
upon, to save lives and property, protect 
the environment and the economy. The 
results of partial correlation computed 
revealed that a positive significant 
correlation existed between residents 
participation and income (r = 0,271, p = 
0.000) while a negative significant 
correlation existed between: community 
participation and length of stay (r = -
0.127, p = 0.0046) and household size (r = 
-0.238, p = 0.000). 

In order to reduce the effect of the flood 
disasters, the Department of Flood 
Control and Engineering Services had to 
channelize 5,714 m of water ways within 
the built-up area and dredge 18,045 m of 
drainage channels to reduce possible 
impact of flood on human lives, property 
and the economy. The Government in 
collaboration with the communities 
created buffers around major flood prone 
areas in Osogbo to protect lives and 
properties. For instance, in Gbodofon area 
(plate 1) a buffer of 450 trees were planted 

by the Department of Forestry, Ministry 
Environment and Sanitation Services with 
tree species such as Teak (Tectona 

grandis) and Gmelina (Gmelina aborea) 
financed by the Government. The total 
number of trees planted were 450 (150 per 
row and 3 per column) at a distance of 3 
meters from each other. The tree planting 
exercise serves as a pilot project and will 
be replicated on all flood prone areas with 
full community involvement (Bertilsson 
et al., 2019; Liao et al., 2016; Rinne and 
Nygren, 2016). It was equally observed 
that Development Control Department of 
Ministry of Lands and Physical Planning 
marked a total of 38 buildings for 
demolition at Gbodofon, Rasco, Oke 
Baale, Fiwasaye and Mallam Tope (plate 
2) but only seven were demolished, six 
buildings at Rasco area and one at 
Gbodofon area. With the foregoing and 
the RSI ratings, it is evident that 
development control (Ojolowo and 
Wahab, 2017) is very weak and needs to 
be strengthened to enhance disaster risk 
management.  
 

Conclusion 

This study assessed residents’ 
participation in flood disaster risk 
reduction in selected flood prone areas of 
Osogbo metropolis. In achieving this, 
residents' satisfaction on perception of 
causes, measures for flood disaster risk 
reduction and level of awareness were 
assessed amongst other factors. Based on 
the findings from the study, it was 
concluded that the causes of flood disaster 
were heavy rainfall, lack of drainage 
facilities, indiscriminate refuse disposal 
and building along river channels and 
flood plains. The study concluded that 
residents’ environmental attributes and 
perceived causes of flood disaster were the 
major determinants of the community 
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participation in flood disaster risk 
reduction. The study recommended 
intensification of development control 
measures, environmental awareness 
campaigns, the need to improve on the 
negative environmental variables of RSI 
and training of residents on afforestation 
practices to enhance greater community 
participation in sustainable flood disaster 
risks management. 
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