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ABSTRACT 

he aim of this study is to map the 

vulnerability of certain 

communities downstream of Jebba 

dam of flood hazard by using participatory 

geographical information system approach. 

The primary data for the study were 

collected using Global Positioning System 

(GPS), focus group discussion (FGD) and 

high resolution satellite image downloaded 

from Google Earth. Participatory sketch 

mapping method combined with Field 

surveying and GPS points taken with geo-

referenced satellite image through step-by-

step approach to record information on 

spatial extent of flood in the community to 

obtain valid exposure to flood map was 

adopted, GIS and remote sensing techniques 

is used to classified the terrain of the study 

area to produce flood vulnerability map 

based on elevation and to map the 

community infrastructure to generate flood 

vulnerability map based on distance.  The 

03.31.2020 
 
BERKELEY PUBLICATION  

AND RESEARCH INTERNATIONAL 
   

P 

T 

Journal of Env. Design & Construction Mgt Vol. 12 No.4 

Introduction: 

Flood is an overflow of water 

submerging land which is 

usually dry (Mohammed et 

al. 2013). The European 

Union Floods Directive 

defines a flood as land area 

covered by water which is 

not normally covered by 

water. It occurs as an 

overflow of water from 

water bodies, such as a river 

or lake, in which the water 

overtops or breaks its levees, 

resulting in some of that 

water escaping its usual 

boundaries, or it may occur 

due to an accumulation of 

rainwater on saturated 

ground in an area.  

Vulnerability is defined with 

interaction between 

Exposure, susceptibility and 

resilience of each 
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produced sketch map from participatory community mapping showed local 

knowledge on flooded and non-flooded areas, flood channel, direction and 

flood entrance points that support the exposure to flood where identified. 

Exposure to flood Map results showed that in kosogi community the flooded 

area is 16.2hectre and not flooded is 17.84hectre, 48% of the area is flooded. 

In Lwafu community the flooded area is 25.5hectre, not flooded building area 

is 9.72hectre, 70.655% of the area is flooded. In Sunti community the flooded 

area is 9.72hectre and not flooded area is 4.05hectre, 62.505% area is flooded. 

Results show that participatory approach (PGIS and PMAPPING) can be useful 

to record local spatial knowledge on flood vulnerability that supports the 

development of vulnerability reduction measures. By helping community 

members understand and manage vulnerability, this approach has the 

potential to become an important mechanism to support vulnerability 

reduction in Jebba dam downstream. 

 

Keywords: Flood Hazard, participatory mapping, vulnerability 

 

ommunity in risk condition (Balica and Wright 2010). There are a 

variety of vulnerability assessment methods which are different in 

their vulnerability description, theoretical framework, variables and 

methodology. According to earlier works vulnerability assessment methods 

can be categorized in four distinct groups (Dapeng Huang 2012): 

Participatory mapping (PGIS) elicits, symbolizes and validates local spatial 

knowledge, which is rarely available on official maps; the information is 

spatially specific, implying that it concerns local priorities, values and 

perceptions. The process itself is driven by local interests and priorities; it is 

socially inclusive, representative of the interests and values of the community 

as well as of individuals; feelings of ‘ownership’ and the legitimacy of actions. 

The impacts of flooding reported in the last two decades have been significant, 

amounting to tens of billions of US dollars (Guha-Sapir et al. 2013). Over 3700 

flood disasters are recorded in the EM-DAT database, covering the period 

1985 to 2014 (EM-DAT 2014). These events were responsible for hundreds 

of thousands of deaths mainly in Asia (most notably China, Thailand and 

Bangladesh) and adversely affected billions of people mostly through 

c 
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homelessness, mortality (mainly through drowning), physical injuries, fecal-

oral and rodent-borne diseases, vector-borne diseases (mainly in tropical 

areas) and psychological conditions through depression, anxiety and post-

traumatic stress ( Keith, 2013).  

The widespread flooding in Nigeria along with how to deal with associated 

challenges has received considerable attention, although more discussions 

focused on local communities, geopolitical region and states within the 

country (for examples: Ali & Hamidu 2012, Agbonkhese et al. 2014). In view 

of the causes of the hazard, climate change, poor urban planning and 

environmental management along with anthropogenic activities have been 

generally listed (Aderogba et al. 2012). Other measures considered are 

community based early warning systems (Agbonkhese et al. 2014), 

humanitarian aids from government and private sectors (Adeoye et al. 2009) 

and appropriate level of preparedness and capacity building (Adedeji et al. 

2012).  

The problem of river flooding along river Niger is increasing, and yearly the 

number of people affected is quite alarming. Some communities downstream 

of Jebba are exposed to hazards by arrival of water released from Jebba Dam. 

More than 80% of people living in the communities of Sunti, Kosogi and Lwafu 

are subsistence farmers that depends on agriculture for survival. Last year 

flood destroyed their rice farms and other farm produce along the river banks, 

the average family lost considerable number of livestock during the flood 

(NEMA 2018). Some of the houses built along the flood plain were also 

destroyed leaving some of the villagers homeless. 

The importance of reinforcing present strength and capacities of all agencies, 

including local communities within Nigeria to deal with flood hazard 

situations is underlined (Obeta 2014). Despite the attention flooding received 

in these studies, still the question: “what is the remedy to the recurrent 

flooding in Nigeria?” remains unanswered. The lack of flood data and other 

ancillary data which is a major setback towards containing the threats of 

flooding in the country were raised but not addressed. Attention has solely 

rested on general knowledge of the causes, impacts and remedies of flooding; 

suggesting that the broad view of the situation in these studies has been lop-

sided and sloppy. The need for more scientific approaches such a flood 
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modelling which drives flood risk management in more developed countries 

was not highlighted. A general critique, which should provide a nuanced 

understanding of the strengths and limitations of present efforts to 

addressing the threats of flooding in the country, is lacking and gaps between 

increasing flood occurrences and vulnerabilities of local communities were 

not identified. 

To understand and reduce the risk of hazards it is seen as increasingly 

important to include local knowledge for identifying community risks 

(Mercer, 2010). Yet the most effective hazard mapping and exposure 

assessment must be performed based on the combination between expert 

opinion and community participation 

The study area are selected communities are in Mokwa local governments 

areas (LGAs) located in Niger State  that  lies within Longitude 4040’ to 6010’ 

East of Greenwich Meridian and Latitude 8045’ to 9045’ North of the Equator 

with a total area of about 4,338 square kilometers (Figure 1). These 

communities are Sunti in latitude 1000326.290mN and longitude 

748387.840mE, Kasogi in latitude 1007762.050mN and longitude 

742733.470mE, Lwafu in latitude 1009283.110mN and longitude 

739282.440mE in Mokwa local government area in Niger state.  
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Figure 1: The Study Area Coverage (Mokwa Local Government) Niger State, 

Nigeria 

 

Materials and Methods 

The primary and secondary data that will be employed for this study are 

gathered from different sources based on their relevance to the study. 

i. The satellite images of the study area, which will help in developing 

based map of the area that include community infrastructures such as 

market, buildings, rivers and roads etc. Google earth image will be 

acquired for the purpose. 

ii. Data from the interview of the population of interest in the study area 

iii. GPS points 

 

Results and Discussion 

Community sketch map of Kosogi 

Figure 2 shows community sketch map of Kosogi produce by the community 

members during participatory mapping in which red color was use to show 

buildings, green color for flood plains, blue color represent river Niger, red 

dotted line indicate flood boundary and blue dotted line shows flood direction. 

 
Figure 2: Community Sketch Map of Kosogi. 
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The River Niger on western part of the map is the source of flood water, the 

flood water entre the community via flood entrance points on east of River 

Niger through flood channel and separate to other parts of the community. 

The infrastructures mostly affected by the flood are buildings and main road 

located situated along the flood plains. 

 

Community sketch map of Lwafu 

Figure 3 is Lwafu community sketch map produce by the community 

members during participatory mapping, red represent building, green line 

represent River Niger, green dotted line represent flood plain, red dotted line 

indicate flood boundary, black is road. 

 
Figure 3: Community Sketch Map of Lwafu. 

 

The River Niger on western part of the map is the source of flood water, the 

flood water flow to the community via flood entrance points on east and south 

part of River Niger through flood channel and separate to other parts of the 

community. The infrastructures mostly affected by the flood are Primary 

school on south-west of the map, houses, and main road cutting across the 

community. Some part of the village head house on the map are used as 

evacuation center due their higher elevation. 
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Community sketch map of Sunti 

Sunti community sketch map produce by the community members during 

participatory mapping is depicted in figure 4.  

 
Figure 4: Community Sketch Map of Sunti. 

 

Figure 4 is sketch map of Sunti which blue color has been used to indicate river 

Niger and  red for buildings, green color has been used for  flood channel and 

flood affected area boundary and black represent road. 

In synopsis, the sketch maps express communities’ local knowledge about 

flooding and how it affects their environment.  It was established through the 

local knowledge depicted on the sketch map that Kosogi, Lwafu and Sunti can 

only experience flooding from river Niger. It was observed that Kosogi and 

Lwafu are the communities whose settlements are mostly affected by 

flooding, the settlement of Sunti are not affected due to the fact there are 

natural outlets that served as flood reservoirs but other land use types such 

as farm lands are affected which is not within the limit and jurisdiction of this 

study.  

 

Validation of Sketch Map 

The overall aim is to produce exposure to flood map of community key 

infrastructures (buildings and roads). Field surveying and satellite image 
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approach were employed to map buildings and roads and also identify flooded 

areas and non-flooded area. 

 

Validation of sketch map of Kosogi 

Figure 5 Shows exposure to flood map of Kosogi community relative to 

flooded and non-flooded areas. 

 
Figure 5: Kosogi Flood Exposure Map. 

In Kosogi community, the identified flooded area is 16.2 hectare, non-flooded 

area is 17.84 hectare, as seen in figure 4.4. This has shown that 48.5% of 

Kosogi is inundated by flood while 51.5% is not flooded. 

 

Validation of sketch map of Lwafu 

In Lwafu community the identified flooded area is 25.5 hectares, non-flooded 

building area is 9.72 hectares and 0.226 hectares (Figure 6). 
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Figure 6: Lwafu Flood Exposure Map. 

Figure 6 indicated that 70.66% of area occupied by settlement of Lwafu is 

inundated by flooding and 29.345% is not flooded. 

 

Validation of sketch map of Sunti 

Figure 4.6 Shows building vulnerability plan of Sunti community relative to 

flooded and non-flooded areas. 
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  Figure 7: Sunti Flood Exposure Map. 

The identified flooded area of Sunti is 9.72 hectare, non-flooded area is 4.05 

hectare. This has shown that 62.505% of Sunti is inundated by flood while 

37.495 is not flooded. 

In summary, the study revealed that Lwafu has about 25.5 hectares immersed 

in flood, 16.2 hectares in Kosogi and in Sunti about two building were affected 

among settlement that covers about 9.72 hectares affected by flooding. 

 

Conclusions 

In applied methodology, it has been established that  mapping of flood 

vulnerability through  integration of community local knowledge,  paper-

based satellite images and GPS points is valid and can be easily transferred to 

other climate exacerbated disaster, preferably with a clear spatial extent 

(Example landslides, forest fires, river bank erosion,). Also, based on these 

findings, a spatial information database can be developed in the form of 

exposure to flood maps, and flood vulnerability maps to respond to climate 

exacerbated disasters in a timely manner based on the gathered data and 

information. 
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