
  

 
 
 
 
  
 

63 
 

Proceedings of the 19th iSTEAMS Multidisciplinary Conference  
The Federal Polytechnic, Offa, Kwara State, Nigeria    

www.isteams.net/offa2019  

 
  

Assessment of Flood Vulnerability in Katsina–Ala, Benue State, Nigeria 
 

Albert M. F, Olatinwo B. O, Olayemi O. O, Alalade T. A. & Agbolade O. O. 
1,2,4,5 Department of Urban and Regional Planning 

3 Department of Architectural Technology 
E-mail: 1albertfrank600yahoo.com 

 
ABSTRACT 
 
Assessment of Flood Vulnerability in Katsina-Ala Local Government Area of Benue State was carried out using rainfall 
data for thirty-five (35) years and the perception of the floodplain dwellers. The rainfall variability and trend were analyzed 
using Simple Linear regression. However, the study reveals that the possibility of flooding is to some extent, influenced 
by the pattern of rainfall which shows general increase as the year progresses. About 300 questionnaires were 
administered to land owners in the selected settlements in the study area using systematic random sampling. The results 
of the analysis showed that it is statistically significant at 0.05α and population with regard to the settlement pattern are 
the most important causes of floods as well as heavy prolonged rainfall which leads to river overflow flooding. 
Nonetheless, they have the knowledge of the frequency of severe floods and flood alleviations schemes. Most flood 
victims do not get compensation or relief during flood disaster. The study recommends that flood control in the region 
needs the cooperation and efforts of both government and the community. An enlightenment programmes through 
environmental education and campaign awareness needs to be strengthened. 
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1. INTRODUCTION 
 
Flood remain one of the major causes of natural disasters affecting society in a study of major natural hazards (Excluding 
drought) on a world wide scale over the period of 1799 -2016 Schechem and Hewitt (1969) ranked floods first out of 
sixteen natural disaster types responsible for either 100 billion damage equivalent damage or at least 200 persons or 
killed or disposed due to incessant flooding occurrence. Despite its importance, vulnerability assessment for floods and 
other natural disaster has received less attention than has hazard assessment.  Changthon, (2003) there have been 
few efforts to standardize vulnerability measure and estimation techniques particularly in developing countries and for 
none economic measures. Depending on the context however, non- economic consideration can be extremely 
important. Because of this, it is important to involve flood vulnerability expert, preferably with previous local or regional 
experiences. Today many countries are trying to reduce property damages and loss of human lives to floods through 
flood prediction and creating data base of flood hazards in order to substantially reduce flood disaster losses, activities 
need to be implemented that reduces flood risk and generate an effective preparedness for flood disaster. These 
activities are firmly grounded in their specific contexts. Assessing rise is a amid task in any serious attempts to 
substantially reduce disaster losses Without an understanding of the relevant risks, it is impossible to effectively prepare 
for or reduce them this risk assessment process should involve different methods for analysing risk evaluating their 
results.  



  

 
 
 
 
  
 

64 
 

Proceedings of the 19th iSTEAMS Multidisciplinary Conference  
The Federal Polytechnic, Offa, Kwara State, Nigeria    

www.isteams.net/offa2019  

 
  

The human factors especially increases in paved area refuse disposal habit and occupation of the flood plain were 
emphasized by Adefolalu (2002), while Trevor (2010) emphasised the role of rainfall amount and intensity. It is against 
this background that the paper is focused on the assessment of flood vulnerability in Katsina–Ala of Benue State Nigeria. 
 
1.1 Study Area   
Kastina–Ala Local Government Area is one of the 23 local Government Area of Benue state. It is comprised of several 
settlements within the study area, which are Hange, Gburuku and Kastina–Ala. These settlements are aligned and 
located along the river in linear form with a population of approximately 227718 as at 2006 (NPC 2007). The Local 
Government Area headquarters is the Katsina–Ala town and its administrative functions along with the availability of 
utilities, facilities and services which has attracted large number of population from the rural areas  
 
Kastina-Ala is located between longitude 14o 10 to 15o 16 E and Latitude 7o 15’ n to 11o 30’ W. The land surface is 
generally flat with elevation of between 103 – 189 metres. The flood plains are very shallow with several settlement 
located close to areas of high flood risk. The Kastina – Ala river Basin covers an area of 2402km2 and drains portion of 
the Adamawa highlands. The town has five months of dry season and seven months of rainy season. The peak of the 
rain is in July, August, and October each year. The rain starts by April and ends in October each year. Kastina –Ala is 
within the southern guinea savannah vegetation belt Lyam, (2000) 
 
 

 
 

Figure 1:  Showing Katsina – Ala L .G .A / Source Benue State UDPA 
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2. MATERIALS AND METHODS  
 
Both primary and secondary data were used for this study. The primary data includes information on flood perception, 
adjustment and other socio–economic losses suffered during floods. This was collected directly from the field using 
questionnaire, sixteen flood vulnerable settlements were identified and used as sampling, and were used for the 
collection of primary data and flood risk zone classification. Iyogo, Ozever, Otaghe, Tseaba, Hange, Tanku, Azaga, 
Mtwenem, Shedu, Mbatle, Keaghagise, kokpaso, Katsin -  Ala, Tsegahyande, Gbuusu, and Ishin. A total of 300 samples 
were taken from the sixteen settlement base on their population and vulnerability, questionnaires were administered on 
the settlements using systematic random sampling, using sample interval of 5 houses. The sample represent 9% of the 
study population of the area. Robert & Daryle (1970) 
 
Table 1: Rainfall Data from 1980 - 2014 

 
Source: NIMET – Makurdi Benue State, Nigeria  
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Relevant flood data on depth of flood, flood duration and level of damage were obtained by field observation and 
measurements. Flood depth were measured using ranging poles while duration at level of damage were obtained using 
questionnaires on flood plain dwellers. The analytical tools employed include simple linear regression analysis for 
determining rainfall trend while SSPS version 20 statistical packages for rainfall and the question data. Rainfall trend 
analysis is shown below in Figure 2, 3, 4&5 Figure 6 graph. 
 
The above figures shows that Kastina–Ala has a positive correlation which indicates upwards annual rainfall trends and 
consequently, the possibility of flooding. The result of the upward trends of Kastina–Ala is statistically significant since 
p < 0.5 (alpha level) an indication that the upward trend could be random. The flood vulnerability map was done base 
on the flood vulnerability assessment of the environmental parameters of 16 flood prone area used in the study areas.  
These indices are depth of flooding  (Metres) duration of flood hours / weeks perceived frequently of flood occurrence, 
perceived extent of damage arising from flood , percentage deviation of seasonal rainfall (mm) from the mean area or 
location / relief, proximity to hazard source (e.g. to source of river), land use of dominant economic activity and adequacy 
of flood alleviation measures.  The scale used for scoring of the parameters  are shown in table 2 while Table 3 shows 
flood risk classes while table 4 show the indices 
 

 

 
Fig 2 Showing Total Rainfall (mm) Trend for 1980 – 1989 
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Fig 3 Showing Total Rainfall (mm) Trend for 2000 – 2009 

 
 

 
Fig 4 Showing Total Rainfall (mm) Trend for 1990 – 1999 
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Fig 5 Showing Total Rainfall (mm) Trend for 2010 – 2014 

 
 

Fig 6 Graph showing Rainfall Trend Analysis 1980- 2014 
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Table 2: Graduated scale for scoring the parameters used flood risk 
S/N PARAMETERS RANGE OF VALUES SCORE 
1 Depth of flood   (M) <1.0 metres 

1-2.0 m 
>2 m 

1 
2 
3 

2 Duration of floods (Time) < 12 hours 
12 – 24 hours 
>  24 hour 

1 
2 
3 

3 Perceived frequency of the occurrence Once in 5 years or more 
Once in 3 years  
Once in a year 

1 
2 
3 

4 Extent of damage in percentage > 25 percent 
26 – 50 percent 
50 – percent 

1 
2 
3 

5 Percentage deviation of seasonal rainfall (mm) 
from the normal average 

> 25 percent 
26-50 percent 
> 50 percent 

1 
2 
3 

6 Location / relief in metres above sea level >15 percent 
1-15 percent 
< 5 metres 

1 
2 
3 

7 Proximity to hazard source in metres >200 metres 
100 -200 metres  
< 100 metres 

1 
2 
3 

8 Perceived adequacy of flood control measures 
in % percentage  

> 50 percent  
25 – 50 percent  
> 25 percent  

1 
2 
3 

9 Dominant land use or economic activity  Agricultural / residential  
Planned/ unplanned 
Industrial / Commercial 

1 
2 
3 

    
Source: adapted from Ologunorisa, 2006 
 
 
Table 3: Flood Risk Classes For Land Use Planning 

S/N Flood Risk indices Flood Risk Classes Remarks 
1 < 100 I Low flood Risk  
2 100 – 600 II Moderate Flood risk 
3 <600 III High flood Risk 

Source: Adapted from Ologunorisa, 2006 
 
The Nine indices were selected because of the fact that they are capable of truly measuring flood risk. They are believed 
to be capable of doing this because Ologunorisa and Abawua, (2016) have shown that they have strong positive bearing 
in flood generating and vulnerable components of flood hazard. Also parameters selected are easy to measure and 
quantify.  Also is believed that after thorough work it will bring clear internal variation within the area of study.  
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In devising the scale for measuring, the nine environmental parameters, and emphasis was placed on the range of 
values obtained in the field work. The rating procedure adopted was based on Clark’s principle (Clark, 1951). This entails 
multiplying the scores, the flood risk index in each settlement to give the settlements fold risk index for land use planning.  
By multiplying the scores, the flood risk index in each settlement will be limited to least favourable parameters influencing 
flood (That is the law of minimum). This is preferred to additive method of computing indices which assumed the different 
parameters add together without interference Gbedegesin, and Nwagwu (1990). In this method, the higher the value of 
the risk index, the higher the degree of risk. 
 
Based on the scales rating in table I three flood risk classes were obtained and shown in table 2 while table 3 shows the 
computation of the flood from areas used in the study. The flood risk classes obtained in table 2 were used to divide into 
flood risk zones for land use planning and property values 
 
Table 4: Flood Risk Zones  
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3.  RESULT AND DISCUSSION  
 
Following the findings, the foregoing are results are obvious from the study.  First, analysis of the total annual rainfall 
indicates that there is positive correlation in the analysis which statistically significant at p< 0.5, indicating that the upward 
trends could be random.Secondly Base on the behavioural responses of the study , the results has shown population 
have idea of the causes of flooding which is the heavy rainfall of long durations and river overflow are the most prominent 
causes especially river Kastina-Ala. Thirdly, it shows consistent increase in rainfall amount towards the later parts of 
1990’s. Fourthly, the result also shows that the frequency of heavy rainfall equal or greater than 25.00 (mm) from July 
to October which constitute heavy downpour and flood season.Fifthly analysis of the flood plain dwellers shows that 
there is stability in population of the dwellers as majority of them has stayed in the area for considerable period of twenty 
one years and above.  
 
The respondents are aware that the areas where live are close to the riverine, which are subject to flooding, result also 
revealed that flood occur after 5 years and occasionally moreover, results of the seasonal risk also indicate that there is 
no flood at all during the dry season months of November to April. Also the months of May marks the beginning of flood 
risk in the entire study area. Also during the month of June “moderate flood risk” is experience in the study area, while 
the months of July to October is period where the entire area experience high flood risk. In terms of spatial  variations 
in the level of high floods Ishin, and Tanku and followed by Kastina–Ala are the critical zones of high flood risk where 
settlements are displaced as a results of flood.   
 
4. CONCLUSION  
 
Based on the research, the study has revealed that the populace have idea of the flood occurrence and none or little 
knowledge of the flood risk insurance and prevention by the government to ensure high sustainability of the flood 
management. In view of that recommendation were made base on the findings such as  Introduction of embankment 
flood wall river channels and other engineering controls and there are also policies on the proper land use management 
which provide protection to individual buildings on the flood plain especially to the settlement along riverine which are 
being ravaged by threat of flooding. Also there is non-structural management options ranges from public relief funds to 
victims of the flood hazards, introduction of the flood insurance schemes to flood plain residence and flood plain zoning 
of the entire study area and setting up of flood protection acts and education on flood risk management to handle flood 
and other disaster related management. And also flood insurance as a flood adjustment strategy should be adopted in 
order to curtail further disaster of displaced homes. Finally government should formulate detail plans on evacuation, so 
that people may be moved in a good term smoothly and efficiently to avoid such occurrences. 

 
 
 
 
 
 
 
 
 
 
 
 
    



  

 
 
 
 
  
 

72 
 

Proceedings of the 19th iSTEAMS Multidisciplinary Conference  
The Federal Polytechnic, Offa, Kwara State, Nigeria    

www.isteams.net/offa2019  

 
  

REFERENCES 
 

1. Adefolalu, D.O. (2000). Nigeria: Effect of climate change in 1999. National centre for climate change, Federal 
University Technology Minna, Nigeria. 

2. Albert, M.F. (2016). An Assessment of Flood risk in katsina-Ala Local government area of Benue State. 
Unpublished M.sc Dissertation. Nasarawa State University Keffi, Nasarawa State, Nigeria. 35-90. 

3. Ayuba W.T. (2014). Flood vulnerability classification of lafia township, nasarawa state Nigeria. Journal of 
international on earth, environment and life science.23-24. DOI.org/10.15242/IICBE.1214016 

4. Changnon, S. D. (2003). Measures of economics impacts of weather extremes. Bulleting of the American 
metrological society, 83, 1231-1235. 

5. Clark G.R. (1951). The evaluation of soils and definition of soil classes from studies of the physical properties 
of the soil profile in the field. J. soil science, 34, 639-647. 

6. Gbadegesin, A. & Nwagwu, U. (1990). On the suitability of the forest and savannah Ecological zones of south 
western Nigeria maize production. Agriculture, Ecosystem and Environment, 31, 99-113.  

7. Lyam, A.A (2000). A people united A future Assured survey of States (2nd ed.). Calabar, Nigeria. Gabumo 
Publishing Co. Ltd. 

8. Krejcie, R. V. & Morgan, D. W. (1970). Determining sample size for research activities. Educational and 
Psychological Measurement, 30, 607-610. 

9. National population commission, (2007). Federal republic of Nigeria official gazette, No.24 Vol.94. 
10. NIMET (Nigeria metrological agency makurdi), daily/monthly climatic data 1980-2014 
11. Ologonorisa, E.T. & Ababwua, (2006). Flood risk assessment. A review of journal of applied Science and 

Environmental Management, 9(1), 57-63. 
12. Ologonorisa, T.E (2001). An assessment of Flood Risk in the Niger-Delta, Nigeria. Unpublished Ph.D Thesis. 

University of port Harcourt, Nigeria. 303.  
13. Ologonorisa, T.E (2006). Flood Risk Assessment and Management: Niger-Delta Perspective. Makurdi, Nigeria. 

Selfers Educational Books.  
14. Schecham, L. & Hewitt, K. (1969). A Pilot Survey of Global Natural Disasters of the past twenty years. Natural 

Hazard Research Working paper No.11. Department of Geography, University of Toronto. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


