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Introduction 

lood disasters, according to Okoko (2008) 

could be man – made. Man has put himself at 

risk by continuing to use flood plains and with 

increasing intensity, for settlement, agriculture and 

industry. Floods are essentially attributable to two 

major causes, namely; climatological factors and 

anthropogenic factors. The climatological aspect has 

to do with heavy and prolonged rainfall. Ayoade 

(2014) opines that the anthropogenic causes of 

flooding is traceable to the impact of man on his 

environment among which are: urbanization, 

agricultural activity and deforestation. Floods can 

also be precipitated by storm surges which are 

created by a combination of strong on-shore winds 

and low atmospheric pressure associated with 

tropical cyclones when they cross the coast or move 

over a continental shelf. In some other cases, 

earthquakes and volcanoes can cause floods when 

they occur under the sea and generate huge water 

waves which travel outwards the point of origin and 

hit adjacent coastlands (Udoeka, 2002). The author 

further posits that, the major causes of floods in  
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Nigeria are heavy and intense rainfall associated with high run-off. Other 

causes of floods in the country include dam breaks, blockages in river 

channels, population pressure increasing of people, especially the poor, are 

settling in flood-prone areas. In addition, some land use practices, some of 

which tend to favor increased run-off and decreased infiltration of rainfall 

into the soils, contribute significantly to the increasing trend of flooding in 

the country. Olamiju (2008a, p.88) posits that flooding as a hazard had been 

responsible for associated problems of house collapse, house sinking and 

this district is an accumulation of several factors, such as heavy rainfall in 

the rainy season for every year, the low altitude areas in several Areas. 

Application of Geographic Information System (GIS) and remote sensing 

is generated in this study to present information on the mapping of flood 

vulnerability zones in Jimeta. Integration sub-districts, land cover 

dominated roads and buildings in the some areas and the existence of 

satellite and GIS datasets are carried out to prepare the flood zonation 

mapping of Jimeta. Rainfall data from Tropical Rainfall Measuring 

Mission (TRMM), topographic map, land cover and the distance to main 

channel data are the datasets used to identify the flood vulnerability. 

Flood vulnerability information includes the spatial distribution of flood 

hazard vulnerability in all area of Jimeta. Spatial information is 

represented in the form of a map image. By knowing the spatial 

distribution, it can be known the level of vulnerability of areas to 

flooding. Most of the area is moderately flood prone areas with about 

39.21%, low risk zone 21.91%, very low risk 2.75%, high risk zone with 25.95% 

and very high risk zone 9.50% respectively. The most dominant factors 

causing flooding in Jimeta the change of land cover, heavy rainfall, and 

high drainage density, while other factor also contributing to future 

flood vulnerability are land subsidence. 

 
Keywords: Flood, Geographical Information System (GIS), Landsat TM, 
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general poor environment in our cities. The author further identifies the 

causes of flooding along river floodplains as: 

Building too close to river; poor refuse disposal practice; and construction 

of buildings by non-professionals among others. 

The observed increase in the intensity of the incidence of floods worldwide 

has been attributed to global climate change and climate variability which, 

over the past five decades, have affected many parts of the world. Usually 

manifesting as erratic weather patterns, it includes changes in the location, 

duration, frequency and intensity of extreme hydro-meteorological events 

at global, regional and local levels. According to statistics, these hydro-

meteorologically-related disasters constitute 90% of the natural disasters in 

the past ten years, leading to economic losses estimated at 446 billion US 

dollars, with flood disasters topping the list by contributing 37% of these 

(WMO, 2004). It is not unusual to find that maps play a very important role 

in modern decision making, business management, facilities management, 

or indeed, military planning and exploration. In many cases, the map will be 

thematic and will illustrate the spatial variation or pattern in a particular 

variable. The map is still the most elegant and compact method of displaying 

spatial data. The role of the map is to communicate spatial  

 

Aim and Objectives of the Study 

The aim of the research was carrying out on flood risk assessment of Jimeta 

metropolis; 

i. determine the causes of flooding in the study area 

ii. carry out flooding vulnerability analysis on the study area using 

GIS method  

iii. create a flood risk analysis map for the study area using GIS 

techniques 

iv. To determine the area liable to flooding in the study area 

 

Area of the study  

Yola North Local government is located between Latitude 90 13'N and 90 

17'N and Longitude 120 24'E and 120 26'E with total land area of 
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approximately 231.64km2 and altitude of 185m above sea level. Yola North 

was one local government area with Yola South and was called Yola.  

 

 
Figure 1 Location Map of the study area Jimeta Yola North Local 

Government Area  

Source: ArcGIS 10.6 G_N Tsundass Nig Ltd (2020) 

 

METHODOLOGY 

The general framework is a dramatic description of the whole process that 

was followed in the research analyses. The flowchart summarily 

demonstration for flexible understanding in a step by step. 
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Fig 2.0 Flow chart for assessment of flood in yola north 

 

Data Acquisition and preparation 

This study was to carried out flood vulnerability assessment and causes of 

flooding in the study area. It also seeks to use the capabilities of GIS and 

remote sensing (RS) to determine the risk levels of flooding hazard in the 

study area. To achieve these, the geographic data of the study area was 

captured from Google website (http://www.googleearth.com 2020). The 

SPOT image of Jimeta town as posted online on this website was imported 

into GIS environment where further processing was carried out in order to 

make the acquired image useful for analysis. This image was able to show 

http://www.googleearth.com/
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clearly the buildings and the various rivers and streams draining the study 

area. From the acquired image, the digital elevation model (DEM), risk 

analysis map, vulnerability and slope maps were generated.  

 
Figure 3. Color composite map of the study area Jimeta Metropolis Yola 

North L.G.A 

Source: ArcGIS 10.6 G_N Tsundass Nig Ltd (2020) 

 

Data Sources existing google imagery 2014 of the study was downloaded 

from the Google Earth with radiometric resolution of 10 m. A Shuttle Radar 

Topographic Mission (SRTM) satellite data of the same Area with 90 m 

resolution was obtained Global Land Cover Facility web site. 

(http://www.landcover.org). Having had the base maps (topographical 

sheets and satellite imagery), the study area was extracted from 

Administrative map of Nigeria. 
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Figure 4: Terrain STRM satellite data of the study Jimeta Yola North L.G.A 

Source: ArcGIS 10.6 G_N Tsundass Nig Ltd (2020) 

 

Terrain processing The SRTM satellite data of the study area was processed 

using Arc GIs 10.7 the Hydrology toolset was used to generate the 

hydrological attributes such as, flow direction, flow accumulation, streams 

and the drainage basin of the study area. Terrain features such as slope, the 

contour and Digital Terrain Model   (DTM) were generated using surface 

toolset. Data was derived from Shuttle Radar Topographic Mission (SRTM) 

data obtained from satellite imageries. Land Use cover classification 

Supervised (full Gaussian) classification using the maximum likelihood 

algorithm in ArcMap 10.7 was used to generate four main land use land 

cover classes from google image  

(1) Built up area (2) Farm land/Vegetation  

(3) Water body (4) bare land surface/Open space 
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Figure 5: Land use Land cover change map of the study area Jimeta Yola 

North L.G.A 

Source: ArcGIS 10.6 G_N Tsundass Nig Ltd (2020) 

 

Table 1: Land use/ Land cover change table of the study area 

class name grid 

code 

Area Square (km2) Area 

(Square2 

meter) 

Percentage% 

Built Up Area 0 45.3350337930883 45335033.79 40.3397232407633 

Vegetation/Marshy  1 2.43222431484743 2432224.315 2.164225931 

Bare Land Surface 3 63.7323761896978 63732376.19 56.709926118116 

Water Body 2 0.88347136353883 883471.3635 0.786124710065324 

Source: ArcGIS 10.6 G_N Tsundass Nig Ltd 

 

Land Use/ Land Cover of Study Area Four land use classes (Built up area, 

Farm Land, Forest and River) were identified. The built up area accounted, 

for 40.3% of total area while farm/vegetation land accounted for 2.75%. Bare 

Land surface/ open space accounted for 56.7% while rivers covered 0.7%.  
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Flood vulnerability analysis the flood vulnerability area map was generated 

by using the Boolean operation in ArcGIS Raster calculation tool. The 

Boolean operation was used to detect the area where the topographic is 

simultaneously low slope and low Elevation using the logical expression 

“And”, the syntax is written as follow: Flood map: (Slope < 3 degree and 

DEM < 86 m). The slope less than 3 degree and DEM less than 86 m was 

considered as the lowest terrain surface vulnerable to flood. 

Geographical Relief of the Study Area The essential geographic relief 

attributes examined in this study were digital terrain model, slope, water 

flow direction and contour.  

 

 
Figure 6: Slope map of the study area Jimeta Yola North L.G.A 

Source: ArcGIS 10.6 G_N Tsundass Nig Ltd (2020) 

 

Slope of the Study Area The slope map indicates that low slope areas (0 to 

121) are flood prone areas, Moderate slope areas (1.121 to 3.035) are less 

vulnerable to flood while high slope areas ranging from 3.005 to 11.861 are 

not vulnerable to flood.  
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Digital Terrain Model (DTM) Figure 2 indicates that Jimeta have high 

elevation are therefore more affected by run off drainage during high 

precipitation. Lower areas from 170.333 to 86.666 including some part of 

Jimeta are considered as flat terrain. Areas ranging from 86.666 downward 

are lower in elevation; these areas are prone to flooding as run-off from the 

areas of higher elevations tends to concentrate at lower elevations such as 

Jambutu and some part of Karewa ward. 

 
Figure 7: Contour map of the study area Jimeta Yola North L.G.A 

Source: ArcGIS 10.6 G_N Tsundass Nig Ltd (2020) 

Topography of the Study Area Contour lines connects areas of equal 

elevation were generated at 10m intervals. The spot height tells the 

direction in which water flows through. From the map, contour of the study 

area ranges from 5-170.  
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Figure 8: Rainfall pattern map of the study area Jimeta Yola North L.G.A 

Source: ArcGIS 10.6 G_N Tsundass Nig Ltd (2020) 

The rainfall map was generated from the rainfall data of Jimeta which 

ranges from high to low rainfall pattern 

 
Figure 9: Stream/Drainage pattern map of the study area Jimeta Yola North 

L.G.A 
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Source: ArcGIS 10.6 G_N Tsundass Nig Ltd (2020) 

 

Table 2: Drainage pattern network table of the study area 

grid 

code 

Area Square (km2) Area (Square2 

meter) 

area2 Percentage 

3 12.2393755403152 12239375.54 12.2393755403152 10.8925006252013 

2 3.77375578868587 3773755.789 3.77375578868587 3.35847504247423 

1 8.44174612827336E-

03 

8441.746128 8.44174612827336E-

03 

7.51277911827526E-

03 

4 96.3435849492605 96343584.95 96.3435849492605 85.741511553206 

Source: ArcGIS 10.6 G_N Tsundass Nig Ltd (2020) 

 

 
Figure 10: Soil map of the study area Jimeta Yola North L.G.A 

Source: ArcGIS 10.6 G_N Tsundass Nig Ltd (2020) 

 

Soil map is a geographical representation showing diversity of soil 

types and/or soil properties (soil pH, textures, organic matter, depths 

https://en.wikipedia.org/wiki/Soil_types
https://en.wikipedia.org/wiki/Soil_types
https://en.wikipedia.org/wiki/Soil_pH
https://en.wikipedia.org/wiki/Soil_texture
https://en.wikipedia.org/wiki/Organic_matter
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of horizons etc.) in the area of interest.[1] It is typically the end result of a soil 

survey inventory, i.e. soil survey. Soil maps are most commonly used for 

land evaluation, spatial planning, agricultural extension, environmental 

protection and similar projects. 

 

 
Figure 11: Flood vulnerability map of the study area  

Source: ArcGIS 10.6 G_N Tsundass Nig Ltd (2020) 

 

Table 4.3 Flood vulnerability risk assessment of Table of the study area. 

Class name Area (Square2 

meter) 

Area 

Square(km2) 

Hectare Percentage% 

Very Low Risk 

Zone 

3101217.53 3.101217 310.121 2.7595 

Low Risk Zone 24633599.04 24.633 2463.35 21.919 

High Risk Zone 29164974.48 29.164 2916.49 25.95 

Moderate Zone 44067994.9 44.0679 4406.799 39.21 

Very High Risk 

Zone 

10682979.50 10.682 1068.297 9.505 

Total  111650765.5 111.648117 11165.057 100.00 

Source: ArcGIS 10.6 G_N Tsundass Nig Ltd (2020) 

https://en.wikipedia.org/wiki/Soil_horizons
https://en.wikipedia.org/wiki/Soil_map#cite_note-Legros2005SP-1
https://en.wikipedia.org/wiki/Soil_survey
https://en.wikipedia.org/wiki/Spatial_planning
https://en.wikipedia.org/wiki/Environmental_protection
https://en.wikipedia.org/wiki/Environmental_protection
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Figure 11 shows that 10682979.5072487 m2 (9.24%) of the study area is at 

Very high risk zone to flooding whereas 29164974.4875046 (25.9%) is high at 

high risk zone area liable to flood, 44067994.9049425 (39.21) is at moderate 

risk zone, while 24633599.0461113 21.9 the remaining (2.76%) equivalent to 

3101217.53641198 m2 of the study area was not is at very low risk zone to 

flood. This means that 35.72% of the study area has very high flood risk, 

which needs immediate and sustained interventions to protect the area 

from flood menace. Areas of low elevation (areas with elevation levels 

below sea level) and low slope (areas with little to no gradient to allow 

water runoff) as earlier described are areas vulnerable to flood. Due to the 

nature of the soil and topography (low topography), it has higher tendency 

to be covered with water. 

 

Results and Discussion 

The study shows that flood hazards occur in areas of low elevation. This is 

because run off occurs from areas of higher elevation to areas of lower 

elevation. This study essentially emphasized the strong influence the 

topography of the study area has on flood vulnerability. Although other 

factors, particularly ineffective land use planning and inertia among 

inhabitants might play key roles. A combination of DEM and land used/land 

cover (LULC) map which enable us to generate or estimate area extents that 

may be flooded in Jimeta metropolis. The study revealed that areas at very 

high risks of flooding may likely experience flooding compared to the 

moderate risk, low risk and very risk of flooding.  

The flooding of river and drainage channels following heavy rainfall is the 

most common form of flooding in the study area. Floods in the study area 

usually cover a large spatial extent and May last for days or even weeks. 

Therefore, it is very important that areas of lower elevation should be given 

special consideration in land use planning. 

This research compares to flood risk mapping in Ondo state which also look 

at some of the Diseases caused by flooding e.g. Malaria, cholera and also 

excessive flooding leads blocked drainages which as a result causes 

environmental hazard.  
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Conclusion 

Flooding of excessive rainfall as a result of anthropogenic factors such as 

unapproved land uses uncontrolled building and infrastructure at the 

riverine and spill ways, illicit disposed of soil waste. The factor was major 

contribution to the flood disaster in the study area. The potential 

implications of the impact of the flood in the study area and envious are 

health hazard, flood shortage, infrastructure failure and loss of the life. If 

land uses along low laying areas could be avoiding or restricted, then 

flooding impact re-occurrence in the area could be checked.  

 

Recommendation 

The effect of flooding as we have seen is very adverse and cause havoc. The 

following recommendation made based on the cause of this research study.  

1. State urban planning and federal Emergency Management agent 

(FEMA) must ensure full compliance of development guideline for 

the metropolis as regards the encroachment of flood plains.  

2. Drainage channel should be constructed where there not adequate 

drainage  

3. Construction of dam on the upstream of river Benue can also go a 

long way in reducing the incidence, of flooding in the study area.  

4. Dredging of the river Benue channels to avoid over flooding of river 

to maintain her depth is essential. 

5. Enforcement of proper water management and deep drainage 

system, proper channelization and real time monitoring of water 

dynamic. 
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