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ABSTRACT 

Natural disasters are terrifying! Flood being a frequent disaster are more notorious and devastating 

as they claim more lives and cause more property damage than other natural disasters with less frequent 

occurrences. Recently, the high frequency of flooding and their unforgiving consequences in Akure has 

left both the government and the governed in a state of dilemma. This study, therefore, examined the 

Flood Vulnerability Analysis of St. Matthias Anglican High School. Using a Multi-criteria approach, 

(Weighted overlay analysis) conventional survey and secondary data gotten from other studies were 

used to evaluate the flood vulnerability of the study area. Using ArcGIS 10.4, Surfer 13, Auto CAD 

2018, Google Earth, and Statistical analysis of the spatial extent and vulnerability of the study area were 

mapped. The weighted overlay analysis involves attribution in percentage to factors affecting the 

vulnerability of floods such as slope, land use/cover (vegetation, built-up area, rocky areas) and 

elevation. The slope was given preference, which implies that slope, elevation and landcover were 

attributed more percentage. The result shows that water flows from the south to the north of the study 

area which implies that the elevation of the southern area is higher than the northern counterpart. The 

flood vulnerability map shows that area under consideration is highly vulnerable. 
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1.  INTRODUCTION 

 

A flood is a phenomenon whereby an area of land usually dry is covered with excess 

water which can be a result of heavy rain and or overflowing of rivers beyond its banks. It is 

usually natural and the effect could be fatal if taken with levity hands. Flood over the years has 

caused many people to be homeless and people have lost valuable properties due to the harm 

accompanied by a flood. (Etuonovbe, 2011). Several kinds of research have been done to know 

the causes of floods. (Adeoye, 2009) gave several factors which include dam wreckage, heavy 

and prolonged rainfall, dumping of refuse in the waterways, and inadequate proper sewage 

channels among others.  

 
Figure 1. Geographic location of the research area. 
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Flooding being one of the most frequently occurred, has claimed more property damage 

than any other natural hazard known to man. It’s significant cannot be overlooked as it found 

its way to the global discussions of the environmental monitoring and management due to the 

impairment it leaves. The impairment which this cruel disaster poses to the society ranges from 

agriculture, economic, social and even the lives and properties of citizen or inhabitant of its 

frequently occurred area (Ishaya et al. 2009) 

 

 

Figure 2. Methodology of the research 

 

 

The purposes of this educational research are to examine the risk of flood in St. Matthias 

Anglican High School, Akure, the causes as well as the possible solutions to the flood issues 

in the environment. The research serves as an environmental impact assessment for the school 

that was used as a case study. The geographic Information System (GIS) approach for flood 

vulnerability was employed Using a Multi-criteria approach (weighted overlay analysis). 

GIS has been proved over time to be efficient in the analysis of environmental and natural 

occurrences when supplied with the necessary data.  

The area under study is St. Matthias Anglican High School, Akure. It is one of the 

government secondary schools in the city of Akure. It has facilities for both day and boarding 

students. It is situated at the centre of Akure in Akure South Local Government, Ondo State, 
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Nigeria. The institution of learning is geographically located at 7° 15' 13.98" N longitude; 5° 

12' 36.58" E latitude and it has an average elevation of about 340 meters above the geoid (mean 

sea level). It is bordered on the Northern side by the Otonioro layout, on the west by 

Adegbemile pond and the south by a highway that links Alagbaka to Benin garage. 

 

 

2.  MATERIALS AND METHODS 

 

Acquisition of data for this research was divided into two sources, the primary and the 

secondary sources, the primary includes a field survey of the research area using Unistrong GPS 

and its accessories for the acquisition of X, Y and Z coordinate of points and position of St. 

Matthias Anglican High School, Akure. The Secondary sources are from the USGS Earth 

Explorer and Tropical Rainfall Measuring Mission for the satellite image (LandSat) and the 

rainfall data of the area under consideration respectively.  

To carry out flood vulnerability analysis, several factors need to be considered which 

include the topography of the area, the rainfall data, the land use land cover classification and 

so on.  

The methodology was divided into three stages namely;  

• Preparation/data acquisition stage. This is the stage where the reconnaissance, as well 

as data required (field, office and online), are acquired for analysis.  

• Data processing stage. This is the stage where the acquired data were processed to bring 

out necessary information needed in the flood vulnerability analysis of the area under 

consideration. Generation of a slope, land cover classification, flow direction etc was 

done in this stage. Also, values and weights were assigned to the criteria for the analysis 

in this stage. 

• Production stage. This is where the flood vulnerability index of the study area will be 

determined and possible solutions to the area that is prone to flood.  

The preparation stage involves the primary and secondary sources of data. The primary 

data were the ones with direct observations by the researchers while the secondary data were 

gotten from external bodies/organizations. The Landsat Image, as well as the rainfall data, are 

classified as secondary data. The data processing stage serves as the brain of the research. This 

is where the primary and secondary data are further processed to give inputs for the final 

analysis. The data processed include the Landsat Image which was used to get the Land cover 

and its classification of the area under consideration, the x, y and z coordinates were processed 

using Surfer 20 software to produce the digital elevation model and slope of the research area.  

 

Table 1. Data description 

 

S/N Data Source Year 
Resolution 

/Scale 

 

1 

X, Y & Z 

Coordinates 
Ground Survey 2021  

2 LANDSAT ETM+ 
United State Geological 

Survey (USGS) 
2020 30 m 
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3 Rainfall 
Tropical Rainfall 

Measuring Mission 
2021  

4 
Administrative 

map 

Office of the Surveyor 

General of Ondo State 
2021 - 

 

 

2. 1. Data Analysis and Processing  

• Land Cover 

Land cover shows the appearance and use of land as seen from satellites and aerial views, 

we have different land cover and classifications. Supervised (full Gaussian) classification using 

the maximum likelihood algorithm in a GIS Environment was used to generate 4 mainland use 

land cover classes from Landsat 8 satellite image; (1) Rock Out Crops (2) Vegetation, (3) Bare 

land (4) Built-up area.  

 

 

Figure 3. Image showing the Land use and cover of the research area 
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Table 2. Land Use classification 

 

 

 

• Rainfall 

The effect of rainfall on floods cannot be overlooked because most cases of flood are 

recorded in the rainy season which is caused by heavy rainfall. For effective vulnerability 

analysis, the rainfall pattern of the area under consideration should also be considered for the 

topography of the area, the proximity to drainage, land cover classification etc. In a situation 

where the infrastructures are put in place with proper drainage and sewage channels, more 

attention will not be placed on floods as the rate of occurrence will be very minimal. 

 

Figure 4. Average monthly rainfall data in Akure 

 

Land Cover Description 

Rock These are the areas that are covered with rock materials and rocks. 

Vegetation These are areas covered with grass and trees. 

Bare Land 
These are lands that have no buildings on them and are not  

being used. 

Built-up area Areas covered with buildings and infrastructures. 

https://dictionary.cambridge.org/dictionary/english/land
https://dictionary.cambridge.org/dictionary/english/land
https://dictionary.cambridge.org/dictionary/english/building
https://dictionary.cambridge.org/dictionary/english/building
https://dictionary.cambridge.org/dictionary/english/building
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Table 3. Rainfall Classification 

 

Rainfall Intensity (mm/day) Description 

<5 Very light rain 

5-20 Light rain 

21-50 Moderate rain 

51-100 Heavy rain 

>100 Very heavy 

 

 

• Digital Elevation Model 

Digital Elevation Model (DEM) is the digital representation of the surface of the earth to 

a reference datum. The representation of the earth's surface elevation and its features which 

includes, ground terrain, drainage network, drainage basin etc.s. Pender (2006), To produce a 

flood vulnerability map, the following analysis are derivable from the digital elevation model, 

flow direction, stream network, drainage density, drainage distance, flood accumulation and 

flow model of the study area.  

 

 
 

Figure 5. Digital Elevation Model of the research area 
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• Reclassification 

This is the process of reassigning one or more values in a raster data set to new output 

values. In this flood vulnerability analysis, additional raster of the slope, DEM, elevation, 

drainage density, and drainage distance were all classified on a scale of 1-5 while Rock Out 

Crops, built-up area, building and bear land were all classified on a scale of 1-4. The earlier 

mentioned raster datasets were assigned a percentage based on the level of their influence on 

the factors that lead to floods and their complications in the area under consideration. 

 

 

3.  RESULT AND DISCUSSIONS 

 

The result presented in this research includes the weighted overlay analysis criteria as 

shown in Table 4 below and the flood vulnerability map of the research area with visualization 

to differentiate areas with high and low vulnerability indexes. 

 

3. 1. Multi-Criteria Approach (Weighted Overlay Analysis) 

 

Table 4. Weighted flood hazard ranking 

 

Parameters Relative Weight (%) Reclassed Parameter Ranking 

Drainage Density 10 

0 - 1993.600521 mm/h 

1993.600521 - 7505.319608 

7505.319608 - 14658.827359 

14658.827359 - 21577.793873 

21577.793873 - 29904.007813 

5 

4 

3 

2 

1 

Slope 30 

0.006828 - 2.793055(degrees) 

2.793055 - 6.043652 

6.043652 - 11.848291 

11.848291 - 24.850681 

24.850681 - 59.214142 

5 

4 

3 

2 

1 

Land use/Landcover 25 

Rock Out Crops 

Vegetation 

Bare Land 

Built Ups 

1 

2 

3 

4 

Elevation/Topography 25 

328.183868m - 333.41558m 

333.41558m - 337.139849m 

337.139849m - 341.041464m 

341.041464m - 344.854406m 

344.854406m - 350.795502m 

5 

4 

3 

2 

1 

Proximity to Drainage 10 

0 - 30.171887m 

30.171887m - 61.117413m 

61.117413m - 95.157491m 

95.157491m - 135.386674m 

135.386674m - 197.277725m 

1 

2 

3 

4 

5 
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A Multi-Criteria Approach in this context is used in the identification and comparison of 

different factors based on their impacts, performance and their effect on the specific area of 

consideration. Not just a factor will be used in the decision making but as many criteria as 

possible will be used to arrive at a safe conclusion.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Flood Vulnerability Map of St. Matthias Anglican High School, Akure 
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Weighted overlay analysis which includes drainage density, drainage distance, slope, 

elevation and land cover were weighted to their level of importance or preference. The total 

weight of the considered factors was from 0 - 100 per cent where drainage density has 10%, 

slope 30%, land cover 25%, elevation 25% and drainage distance 10%. From the figures 

attributed to the actors being considered, it's evident that slope has the highest preference which 

means that slope would greatly influence the part of the map vulnerable to flood. 

The flood vulnerability map as shown above depicts a more precise visualization of St. 

Matthias Anglican High School Akure, given that the multi-criteria approach was considered 

the best simulation. The figure illustrates areas that will be flooded in case of heavy downpour 

or rainfall, areas that might be flooded and areas that won’t be flooded. All factors considered 

during the reclassification were used in the generation of this map. 

 

Table 5. Showing Percentage of Flood Vulnerable Zones 

 

ZONE Area Covered (m2) Percentage % 

Low Vulnerability (A) 3739.5 2.9% 

Medium Vulnerability (B) 27,390.5 21.3% 

High Vulnerability (C) 83,677.25 65.0% 

Very High Vulnerability (D) 13,857.25 10.8% 

 

 

The result in the above table indicates that zone (A) which has an area of 3739.5 m2 which 

is 2.9% of the entire project area has a low vulnerability factor, while about 27,390.5 m2 which 

is the zone (B) lies within the moderate vulnerable area which 21.3% of the entire project area. 

76189.84 m2 which is the zone (C) lies within the highly vulnerable zone which makes up 

65.0% of the area under consideration as it has the largest area. 

Zone D which is the very high vulnerability area is about 10.8% which covers an area of 

13.857.25 m2. The result of the analysis shows that the area under consideration (St Mathias 

Anglican High School, Akure) is highly vulnerable because of the Land Use, the elevation, 

slope, proximity to drainage and drainage density. 

 

 

4.  CONCLUSIONS 

 

The conclusion of this project shows that St Mathias Anglican High School, Akure is 

highly vulnerable to floods due to its terrain. Although flood is a natural phenomenon due to 

high precipitation, its effects are intensified by some of the human roles of intervention. Hence, 

the information and the result from this project will aid physical planning, environmental 

management and decision making by the school management. We hereby recommend that the 

non-contact approach (Remote Sensing) of data acquisition should be encouraged to facilitate 

easy coverage of a large area. The drainage system should be densified and trees should be 
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planted in the study area to curb the effect of floods in the future. Government should encourage 

environmental impact assessment before and after constructions are made. 
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