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Abstract 
The reoccurrences of flooding in Dutse metropolis has become a yearly 

pandemonium.  Population explosion and urban land use conversions are 

among the high degree of environmental hazards and disasters in Dutse 

with competing users of spaces, solid wastes, narrowed drainage designs, 

drainage blockages and buildings on water ways are major causes of 

flooding in the flood plain areas of 27 LGAs Guest Houses, Yalwawa, Gida 

Dubu, Federal University Dutse, LRP DU9 behind Commissioners 

Quarters, Kargo LRP DU5, Bokoto, Fagoji, Garu and Fattara II Housing 

Estate areas. The task in this study, is to find out the sources of the urban 

runoffs which are mostly from the hills, roof tops and storm water discharge 

that are not properly channelled nor harvested (managed aquifer recharge 

(MAR) for uses in irrigating  road sides ornamentals and as water for urban 

agriculture and livestock. The methods adopted are primary and secondary 

sources of data collections. The findings of this study revealed that flooding 

leads to loss of properties, lives and disruption of ecological balances of 

Dutse urban environments. It is, therefore, recommended that flood can be 

mediated through; topographic mapping, wide drainage constructions, 
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municipal wastes evacuation/disposal, rain harvesting, flood hazard 

monitoring and detection using remote sensing /GIS, proper urban 

planning regulation and enforcement by Dutse Capital Development 

Authority (DCDA) and Jigawa State Environmental Agency (JISEPA).  

 

Keywords: Drainage, Dutse, enforcement, flood plains, hazards, urban 

planning 

 

 

Introduction 
Flooding is a natural event or 

occurrence, but the extent to which 

communities are affected hangs on 

their preparedness and planning. In 

many developing countries especially 

in Africa according to Olowu (2010), 

the weakness of state infrastructures, 

absence of appropriate legal and 

policy frameworks and sometimes 

inadequate resources particularly 

render them more vulnerable 

consequences of large-scale disasters. 

Most of the problems arising from 

flooding in Dutse originated from 

improper land-use and planning 

started since creation of the State 

Capital in 1991. The weakness of 

institutions in carrying out their duties 

has left Dutse metropolis poorly 

planned. There are urgent needs for 

enforcement of laws governing land 

use and planning by the statutory 

agents of government. The issue of 

improper solid wastes disposal and the 

inadequate facilities for waste 

disposal and management in the 

municipality is another big scenario 

that is why refuse are being dumped in 

drainages and in street walkways. An 

improvement on refuse disposal and 

management as well as sensitization 

of the public will save the drainages 

and streets blockages thereby 

remediating annual flood hazards.  

Urban area flooding is not just related 

to heavy rainfall and extreme climatic 

events; it is also related to changes in 

the built-up areas themselves 

(Douglas et al. 2008). Today, rapid 

increase in human population 

especially in the urban areas has 

induced indiscriminate paving of 

surfaces which reduces the rate at 

which rainwater infiltrates the ground 

thereby increasing runoffs. The modes 

of waste disposal in urban areas are 

very poor in most developing nations 

including Nigeria. Due to illiteracy, a 

good percentage of the populace 

disposes off their refuse in drainages 

and waterways thereby blocking them 

or reducing their capacity. Erecting of 
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structures on flood plains are common in urban areas due to competition for 

space and several other reasons. Flood damage has been tremendously severe 

in recent decades and it is evident that both the frequency and intensity of floods 

are increasing in metropolitan Dutse. 

The UN, (2013) “The Human Cost of Weather Related Disasters”, report that 

between 1995 and 2015, floods affected 2.3 billion and Killed 157,000 people, 

which accounts for 56% of all those affected by weather-related disasters, 

significantly more than any other type of weather-related disaster. According to 

the report, floods strike in Asia and Africa more than other continents, but pose 

an increasing danger elsewhere. These events were accountable for hundreds of 

thousands of deaths, largely in Asia (most particularly China, Thailand and 

Bangladesh). Moreover, these event negatively affected billions of people more 

often than not through homelessness, spread of diseases, physical injuries, 

mortality (mainly through drowning) and psychological conditions mainly 

depression, anxiety and posttraumatic stress Tapsell et al, (2002), Ahern et al., 

(2005), Tunstall,  (2006) and Tapsell et al., (2008). In US, 32.9% of the total 

natural disasters in 2012 were hydrological with floods accounting for the most 

part, affecting more than 9 million people and causing about US$ 0.58 billion 

worth of damage Guha (2013). The same source shows, for that year, more than 

US$4.7 billion worth of damage recorded for Europe, and about US$0.83 

billion and US$19.3 billion damage for Africa and Asia respectively resulting 

from flooding. Four different floods that hit cities in UK in 2012 caused a total 

loss of $2.9 billion, with hundreds of people who were affected Guha (2013). 

Perhaps, the rate of flooding incidence in recent times has been exceptional. 

With 70 million people globally exposed and or vulnerable to flooding each 

year, and more than 800 million living in flood prone areas Peduzzi et al., 

(2009). In many African countries for example Nigeria, flooding has destitute 

hundreds of thousands of people through displacement from homes and loss of 

tangible properties Ali (2014). Fluvial floods account for the majority of the 

flood threats experienced in locations along the plains adjoining major rivers in 

the country, including rivers Niger, Benue and Hadejia. In 2012, Nigeria 

experienced the most terrible flooding in more than 40 years because of heavy 

rainfall that lasted for many days. The prevalence affected 32 states with 24 

considered severely affected NEMA (2013). The floods extended from July to 

October that year and affected 7.7 million people with more than 2 million 

others reckoned as internally displaced (IDPs). More than 5000 people were 
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physically injured along with over 5900 houses that were destroyed. Even 

recently hurricane Irma floods killed about 44 persons in Mexico and other 

states in September, 2017. 

The impact of the 2012 flooding in Nigeria was overwhelming in terms of 

human, material and production losses. As reported by NEMA in September 

2012, many Nigerians were displaced, properties worth billions of US dollars 

were destroyed, and more than 207 individuals lost their lives. Access to 

healthcare facilities was greatly disrupted and many schools had to be closed. 

An updated report by NEMA on November 15, 2012 indicated that in fact 363 

people had been killed, 5,851 injured, 3,891,314 affected, and 3,871,53 

displaced. Equally important, heavy seasonal rains in August 2013 has resulted 

in the collapse of earth dams, causing pervasive flooding, affecting some 47,544 

people (7,294 households) across Nigeria World Bank, (2013). According to 

the National Emergency Management Agency (NEMA) the worst affected 

states are Abia, Bauchi, Benue, Jigawa, Kebbi, Kano, Kogi and Zamfara. Fourty 

three (43) deaths have been reported in Bauchi (7), Ebonyi (4), Edo (5), Kano 

(1), Katsina (22) and Zamfara (4). 

In Jigawa State flood had killed 18 persons in about 19 local government areas 

in the state, over 35,000 houses and 23,000 farmlands were destroyed by flood 

across the state. Inventories indicates that, flood destroyed 141 houses in Dutse; 

419 in Jahun; 525 in Hadejia, 417 in Babura; 525 in Ringim; 822 in Gumel; 529 

in Malammadori. The disaster also claimed 68 houses in Taura; 120 in Kazaure; 

691 in Maigatari; 336 in Gagarawa; 67 in Buji; 96 in Kirikasamma; 101 in 

Garki; 856 in Kiyawa; 87 in Kafinhausa; 57 in Gwaram; 54 in Sule tankarkar 

and 126 in Birnin kudu Local Government Areas just to mention but few. It was 

added that some death were because of building collapse, adding that three 

persons also sustained injuries when some of the buildings crashed. (NAN 

September 20, 2016). 

Frequent flood disaster occurrence in Nigerian cities and towns in recent years 

have been a great concern and a huge challenge to the contemporary researchers 

in different field of endeavor, government agencies as well as non-

governmental organizations (Aderogba, 2012).  There have been series of 

official reports from governmental agencies and non-quantitative reports from 

the Nigerian dailies on flood disaster occurrences in different part of Nigeria, 

but in most cases these reports are superficial and lack directions to guide the 

concern stakeholders as well as the policy makers in taken the necessary 

measures in terms of flood disaster management (Eutuonovbe, 2011). It was 
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discovered that, flood disaster in most Nigerian urban centers can not only be 

perceived as an act of God according to Nigerian populace, but mostly occurred 

due to the poor environmental consciousness, coupled with inadequate spatial 

information on the flood prone areas, improper waste disposal, as well as 

unplanned constructions of both commercial and residential buildings on water 

ways without adequate consideration on the nature of water run-off most 

especially during the rainy seasons (Emeribeole., 2015). Dutse town as the 

capital of Jigawa State according to State Emergency Management Agency 

(S.E.M.A.) has experienced series of flood disaster in the last few years, which 

in the year 2016 alone, about 18 people were reported to have been killed and 

about 141 houses were destroyed because of flash flood (Punch, 2016). The 

disaster happened as a result rapid urban changes as a result capital projects 

been executed in the last few years. Based on the aforementioned continuous 

environmental problem, which has adverse consequences on the general 

community, the issue of the following critical questions arises. Are the 

government and the concerned stakeholder’s conscious about making the 

environment safer for all? Are they applying the right policies and decisions in 

making sure that these capital projects are executed in accordance to EIA 

standards? Are the local communities making the environment safer or making 

it deteriorated which in turns bounce back on them? These are the research 

questions that the paper intends to answer which at the end; some suggestions 

made to attain environmental sustainability. 

 

Area of Study  

The area of study is Dutse Municipality, lying within the coordinates 11ᵒ 42΄ 

29΄΄N and 9ᵒ 21΄ 49΄΄E with an altitude of about 466.9 meters in Jigawa State 

of Nigeria. Dutse Local Government Area is bordered by Ringim and Jahun 

Local Government Area to the North, Birnin Kudu Local Government Area to 

the South, Kiyawa and Gaya Local Government Areas to the East and West 

respectively (Abdulfatai, 2014).  

 The old location of Dutse formally known as a Garu is full of hills and 

inselbergs, before it was later move to its present location. The population of 

Dutse today stands at around 1.5 million as against the population of 532,089 

in the year 1991 (populationmatters.org). Dutse covers an area of about 45 

square kilometres (FUD Annual report, 2012). The temperature of Dutse in the 

dry season (November- June) ranges from 27 to 40 degrees centigrade and in 

the wet (July-October) that ranges between 23 to 34 degrees centigrade ( EMT, 

Meteorological Station, FUD, 2016). The harmattan season is always between 

November and March with low temperatures of 16 degrees. Dutse received an 

average monthly rainfall of 125.75mm per year between 1995 and 2016. 
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Dutse town is the Administrative Headquarters of Jigawa State created on 

Tuesday 27, August, 1991 from the old Kano State. Dutse a capital of Jigawa 

State located in north western Nigeria, where it shares a border with Kano and 

Bauchi States.  

 
 

Methodology  

The method employed for this study was physical observation of the study area 

and direct interviews with communities that are always affected by the flooding 

and government agencies. The survey of Dutse most especially the areas that 

are more susceptible to flooding were carried out. The survey of flood plains of 

existing rivers and drainages were carried out to check their present conditions. 

Information was gathered from the Dutse Capital Development Authority 

(DCDA), Jigawa State Environmental Protection Agency (JISEPA) and the 

Ministry of Environment through conducted interviews. Random interviews 
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were also conducted with residents of the areas that are mostly affected by 

flooding. Based on these information and the observations carried out, the 

following were arrived at as the causes of flooding in Dutse Metropolis.                                                          

                                                                                                                                                                                                                                                                                                                                                                      
Figure 3a & b. Building on Flood plains in Federal University, Dutse Old 

Campus after heavy rains in 2017 

 

Findings 

Surveys carried out showed the major causes of flooding includes amongst 

others:  

✓ Increase in runoffs due to increase in paved areas resulting from 

increased urbanization.  

✓ Lack of or improper design of storm water drainages.  

✓ Improper maintenance of existing drainages.  

✓ Non-respect of rules and regulations governing waste collection and 

disposal systems.  

✓ Improper waste management and disposal mechanisms                                                                                               

a        

b  

Figure 4a & b: Flooded 27 LGAs Guest Houses built on flood plains in Dutse 

without drain channels. 
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Remediation of Flooding Impacts.  

The continuous dumping of refuse in drainages, major street walkways, 

improper land use, planning regulation and enforcements are contributory 

factors toward persistent flooding actions in Dutse metropolis and environs. 

Flooding does not occur every year on every river, but flooding is a natural 

process on all rivers (Plummer et al. 1999). The case of flooding in Dutse is 

yearly occurrence on varying scales (Jigawa State Ministry of Water Resource). 

Those residing on the flood plain areas of Yalwawa, Gida Dubu and FUD 

campuses which are the main drains for all the rainfall within Dutse 

Municipality (Jigawa State Ministry of Environment) are the most affected, but 

with extensive drainage systems will convey all excess rain waters to water 

courses around. 

The impacts of flooding on the flooded areas of Dutse Township are; Invasion 

of houses by rain storms rendering many residence homeless, streets are in 

passable by commuters for many hours on heavy raining days, houses on flood 

plains are lost plus lives to flood erosions, social amenities are affected such as 

water storage tanks, managed aquifers recharge (MAR) and open public wells 

are contaminated and prone to diseased infestations. Remedies can only be via 

engineering measures such landfilling, wide drainage constructions and raising 

areas level with gravels/laterites as houses had already be erected for residences 

and commercial purposes. 

 

Conclusion 

Water scarcity is a big problem in arid and semi- arid regions which Dutse 

happens to be one, much of the waters that cannot infiltrate are lost to storm and 

evaporation rather than to the aquifers. The harvested water can be used in 

recharging the aquifer a method called managed aquifer recharge (MAR) for 

sustainable water resource management.  

Flooding in Dutse Metropolis has originated from improper land use and 

planning by government agencies right from inception of the State Capital. 

There is need for more orientation of people about flooding and the risks 

associated with it as people seem to be less educated about it. Since the flooding 

in Dutse has become yearly, all possible approaches in finding a lasting solution 

to the problem should be assessed and if beneficial should be implemented.  
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Recommendations  

Based on the findings of this study, we recommend that government should 

commission/ fund the following cutting edged technologies:- 

• Subsurface and aquifer systems investigations like-geotechnical, 

geophysical and hydro-geological studies. 

• Design, redesign and re-construction of roof edges for collection of rain 

waters (gutters).  

• Design, construction and lying of polymeric plastic pipes that are 

corrosive resistance, ease of processing, light weighted, lower costs and 

greater extensibility.  

• Improvement on waste disposal and management by provision of more 

waste disposal facilities and presence at all locations.  

• Research studies on flooding and environment through adequate 

funding.  

• Improves land use, planning regulation and enforcement/punish 

offenders.  

• Rain water harvesting from roof tops for injection into declining 

groundwater tables and channeling it away from flood susceptible areas. 

• City misallocation of land to people and services must be controlled by 

urban and regional planning authorities. 

• Low-income urban populations should be allocated planned areas with 

roads/streets, water and electricity networks to avoid settlement on 

floods terrain. 

• Flood hazard monitoring and detection using remote sensing /GIS, 

proper urban planning regulation and enforcement by Dutse Capital 

Development Authority (DCDA) and Jigawa State Environmental 

Agency (JISEPA). 
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