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Abstract 
In order to analyze the causes of flooding in Jibia town and its environs, 

this study used SRTM-Digital elevation, Land sat Images and Map of dam 

facilities. The base maps of the study area were delineated for the years 

1990, 2003 and 2018 respectively. Digital elevation model, Flow direction, 

flow accumulation and slope of the study area were generated from Digital 

elevation. Map of the study area was overlaid on Digital elevation model, 

flow direction, flow accumulation and slope of the study area. Finding 

reveals that, the primary cause of flooding in Jibia town is the 

encroachment of built-up areas in the water bodies. This incidence cost life 

and property of the people in Jibia town. It also caused the erosion of 

township roads. The study recommended the resettlement of people living 

in flood prone areas and dredging the control drainages regularly. 

Government should extend social amenities to areas beyond Jibia Irrigation 

project area to decongest the town.  

 

Keywords: Modelling, Floodplain, Jibia, Remote sensing, Geospatial 

Information System. 

 
 

Introduction 
Flooding is a temporal condition of 

partial or complete inundation of dry 

areas from overflow of inland waters 

or from unusual and rapid 

accumulation of runoff (Jeb and 

Aggarwal, 2008). One-third of the 

world’s land area is flood prone 

affecting some 82 percent of the 

African Scholar 

Publications & 

Research  

International  

VOL. 22 NO. 4 
ISSN: 2896-1783 
SEPTEMBER, 2021 
 

African Scholar Journal of Env. Design & Construction Mgt. (JECM-4) 



168  africanscholarpublications@gmail.com                                                                               

 2021 

 

world’s population (Dilley et al.,2005). The reason lies in the widespread 

geographical distribution of river flood plains and low-lying coasts, together 

with their long standing attraction for human settlement. Floods are natural 

phenomena, but they become a cause for serious concern when they exceed the 

coping capacities of affected communities, destroying lives and damaging 

property. They affect settlement of all types, from small villages and mid- sized 

market towns and service centers to major cities and metropolitans (Abbas, 

2018). In many regions of the world, people moving from rural areas to cities, 

or within cities, often settle in areas that are highly exposed to flooding thereby 

making them highly vulnerable if there is no flood defense mechanism (Jha et 

al., 2012). Despite efforts in many countries to restrict development in 

floodplains there is substantial evidence that exposure to floods is growing 

rapidly as human occupation of floodplains intensifies in many parts of the 

world (Jha et al., 2012). Flood is seen to have caused about half of disasters 

worldwide and 84% disaster deaths in the world was attributed to flooding (UN-

Water, 2011). Flooding is one of the major natural disasters which disrupt the 

prosperity, safety and amenity of the residents of human settlements (Jha et al., 

2012). 

Flooding is normally severe in flood plains which are regions of a valley floor 

located in either side of a river channel that is full of sediments deposited by the 

river that flows through the surface of land. Flood plains along big rivers are 

one of the most productive and valuable environments on the surface of the 

earth that provide abundant ecosystems and human services (Harun, 2009).  

Flood plain encroachment has seriously increased flood risk and damage 

potentials, especially settlements near flood plains due to socio-economic 

infrastructural development on these floodplains. It increases flood elevation 

and flow velocities, flood change patterns and the area of flood inundation. It 

also results in a loss of stored volume of flood water which in turn increases the 

downstream flood peaks that then exacerbates flooding and erosion (Abbas, 

2018).  

Despite the intervention of the Federal Government in 1980s that leads to the 

construction of 110km control drainage to control flooding in Jibia town. The 

construction of sewage by the Katsina State and Jibia Local Government yet the 

recent flooding in Jibia town as reported by Daily, 2018 caused; the death of 

about 60 people, destroyed 500 houses, damage property worth millions of naira 

and eroded several township roads.  
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This study intends to use SRTM-Digital elevation, Landsat Images, map of Jibia 

town, Map of Jibia dam Facilities and Geospatial technology approach to 

analysis the causes of the recent and frequent flash flooding in Jibia town, 

together with its effect and provided a recommendation in order to prevent 

future occurrence of the menace.  

Integration of Remote sensing and GIS provide effective means of analyzing 

causes of flooding, floodplain areas and communicate the same to decision 

makers for quick response (Ojigi and Shaba 2012). Abbas, 2018 used SRTM 

Digital Elevation and Landsat Imagery in the modelling of flood prone areas 

from Goronyo dam. He generated Digital Elevation model, flow direction, flow 

accumulation and buffered rivers. He used multi-criterion analysis approach 

and mapped floodplain areas. Yirga Kebede (2016) in his finding of the flood 

hazard map of Lower Awash sub-basin indicated that 107,145.01ha (5%), 

522,116.92ha (23%), 897388.95ha (39%) and 763045.31ha (33%) of the area 

considered in Lower Awash Sub-basin were subjected respectively to low, 

moderate, high and very high flood hazards.  

 

The study area  

The study area is Jibia (Figure 1) town is bounded by Latitude and Longitude 

of 13007’N 27’, 7015’48E and 12057’08’N, 7016’15’E.  It is located along 

Katsina-Gusau road. It is the Head quarter of Jibia L.G.A. The mean annual 

rainfall is about 690mm. The altitude of the town above reference ellipsoid is 

between 397 and 417m. It is bounded by Gada River from the East and North 

direction. It is also surrounded by Irrigation canals from all directions. Based 

on 2016 census, the projected population of people in Jibia town is about 79832 

(Hassan and Garba, 2018)  
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Figure 1: (a) Nigeria, (b) Katsina state, (c) Jibia Local Government Area, and  

(d) Jibia Irrigation Project Area (e) Jibia town.  

 

Method  

Data and Software Used  

Ground truthing was carried out to reconcile between the features on the image 

and the ground. Base maps of Jibia town were delineated from land sat 

imageries of 1986, 1990, 2003 and 2016. ArcGIS 10.4 and ERDAS 14.0 were 

used for image processing, mapping and analysis. The Digital elevation model, 

Flow direction, flow accumulation, slope map was generated from SRTM-

Digital elevation of 2014 using ArcGIS. The watershed of the affected areas 

was also mapped. The map of control drainage and Irrigation canal were 

obtained from the study conducted by Garba and Hassan, 2018. For the purpose 

of analysis, the map of the study area was overlaid on Digital elevation model, 
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Flow direction map, and flow accumulation, slope and control drainage map 

using ArcGIS version 10.4  

 

Results and Discussion  

Figure 2 depicted Jibia at the lower elevation ranging between 395 and 415 

meters. While farmland located south of Jibia town are at the altitude between 

420 and 445 meters above ellipsoid. Areas located about 3 km south of Jibia 

town are vertically 40 meters above Jibia. This means that, excess water from 

such areas is passing through Jibia town to Gada River. This has placed many 

areas in Jibia town vulnerable to flooding.  

Figure 3 shows the direction of flow in and around Jibia town. Generally, water 

from Jibia and its environs travel to Gada River. Due to the nature of the terrain 

it flows from different direction to the river. Two channels crisscrossed the 

town. Major one passes through the severely affected areas (such as Dantudu, 

Dan Abdallah, Unguwar Kwakwa, Tashar Hurera etc). The other channel passes 

through Unguwar Abuja, Filin Isau, Jibia Babba and Unguwar Gabas 

respectively. This make Jibia sit on the direction of flow of this two major and 

minor channels.  

 

 
Figure 2 Overlaid (Maps) of Jibia town Digital Elevation Model  
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Figure 3 Overlaid (maps) of Jibia town and Flow direction  

 

Figure 4 is a flow accumulation showing the number of pixels from which the 

water is coming to pass a particular area. From the map, the volume of water 

passing through Tudun Tukare, Unguwar Kwakwa and Dantudu can be 

computed by multiplying the number of pixel by their area and average rainfall 

data of the study area as follows,  

Volume = N×A×R = 10,885×30×30×0.6 = 6,531m3  

Where N is the total number of pixels, Area of each pixel in meters and R is the 

Average rainfall  

The cross-sectional volume of drainage that empty the water in the Gada River  

Volume = L×B×H = 1.2×2.4×1.5 = 4.32m3  

Where L, B and H stand for Length, Breath and Height respectively.  

Therefore, the amount of water passing through the above mentioned affected 

areas is 6531m3 and 3689.4m3 the interval will be 25 and 22 minute 

respectively.  

Volume = N×A×R = 6149×0.6 = 3689.4 m3  

The cross-sectional volume of drainage that empty the water in the Gada River  

Volume = 1.5×1.2×1.5 = 2.7 m3  
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From figure 5 the slope of areas around Jibia town range between 4.9 and 

18.38% while that of Jibia town ranges between 0.0 and 2.88%. The slope in 

Jibia town is gentle while that around the town is steep slope. This means that, 

water is moved about three kilometers from the south to Gada river through the 

Jibia town.  

The map in figure 6 depicted the 110km control drainage constructed by the 

Federal Government of Nigeria 1980s to divert the direction of flow from Jibia 

town. Over the years, the development is moving toward those drainages and 

up to date almost all the bodies of the drainages are encroached with unplanned 

development. This action and inaction of people and authorities lead to the 

diversion of flow to Jibia town. Before the recent flooding there was always 

minor flooding during raining reason. As the population growth without 

corresponding expansion of the town, the buildings become congested. The 

water bodies blocked almost completely, thus, increasing the risk of flooding. 

Just recently the highly floodplain areas were severely flooded. 

 
Figure 4 Overlaid (maps) of Jibia town and Flow accumulation  
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Figure 5 Overlaid (maps) of Jibia town and slope  

 

Figure 6 Overlaid (maps) of Jibia town and Dam facilities  

 

Effects of recent flooding in Jibia Town  

There has always been a flash flood in Jibia town; flooding houses on lower 

terrain and eroding township roads. Until recently, large scale flooding occurred 
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and destroyed many lives and properties worth millions of Naira and renders 

many people homeless. It also caused damages to the environment by erosion, 

washing soil nutrients and reduces the erosion defense capacity of the soils.  

This is depicted in the following images of the flood and its aftermath.  

   

  
Plate 1 Pictures depicting encroachment  
 

    
Plate 2 effect of flooding 

 

Conclusion and Recommendations  

Most of the areas in Jibia town are floodplain areas because of their proximity 

to water bodies or altitude of their terrain. There was intervention of the 
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Government to reduce the vulnerability of these areas to flooding. But 

population growth that did not accompanied expansion of the town due to the 

restriction of development in Jibia Irrigation project area led to congestion and 

encroachment in to the water bodies. This led to the increased flood risk and 

damage potentials to the town until recently that, the flood occurred with 

devastating effects.  

The following recommendations are proffered in order to mitigate the condition 

and avoid future reoccurrence.  

I. The people living in control drainages should be resettled to either Faru, 

Sabon garin Kwari, Magama, Kagadama and along Jibia-Magama road as these 

areas are considered low lying  and less vulnerable to flooding.  

II. Government should extend social amenities to the above mention areas to 

attract people from Jibia town as a measure to decongest the town  

III. The control drainages and impounded reservoir should be dredged regularly 

to remove sediment deposit to reduce the risk of flooding  

IV. Environmental laws prohibiting development in water bodies or its set-back 

should be fully implemented.  

V. The water sewage in the town should be expanded to accommodate the 

accumulated flow  
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