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Abstract
The study focused on the assessment of 2012 flood and its associated impacts on farmers in
Wudil Town. The data were primarily collected from field measurements and by interview
and physical observation of the flooded area. The respondents were selected by random
sampling an agrarian community practicing subsistence mode of farming. The data was
subjected to some simple descriptive statistics and analysis of variable for assessing the
difference and associations between variables. The result indicates that the community has
suffered severe flood and impacted the huge loss in the farm produces. Significant arable
land were reported and observed inundated beyond the normal river regimes as revealed by
figure 2. At the same time there was post flood benefits in the side of the irrigation farming
where numerous progress were made in the vegetables and sugar cane farming (Table 8).
The study recommends that the farmers should be educated on the new agricultural
innovations for mitigating the menaces the flood in Wudil locality. Such includes: adoption
of agroforestry system of farming, diversification of economy to non-farming economy,
establishment of standard weather and forecast systems in the nearby institutions for
sending flood alerts and meteorological information to the farmers in subsequent years.
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Background of the study
Rainfall is critical factor that controls and
determines the quality and quantity of
agricultural yields, especially at the fringes of
desert. Its seasonal distribution and variability
in space and time determine the types of
farming system, crops to be cultivated, it
regulate agricultural calendar and the socio-
economic development in general. According
to NEMA (Feb, 2013). It was reported in Daily
Trust of (26/02/2013), that NIMET has
predicted an increase of annual rainfall over
and above that of 2012 and a likelihood of
flash flood in North-western Nigeria where the
study area falls. Therefore, for the sake of the
aforementioned reasons, there is need to
“think globally and act locally” as to conduct
this study for improving the environment
toward sustainability as an important goal in
Sustainable Development Goals.
According to Olofin (2013), it is generally
agreed that the most intense widespread and
devastating floods that ever affects Nigeria is
the 2012 flood, which as usual occurred
downstream of a number of dams located in
the dry and semi-humid areas. It is strange,
therefore, that with all the dam-related

occurrence of floods in Nigeria, within the last
decade, particularly those of 2012 are being
explained off as the consequences of climate
change that have brought about excessive
rainfall.
The occurrence of 2002, 2008 and more
recently the 2012 flood and its aftermath
complaints about loss of farmlands and
properties and an abrupt price fluctuation of
food stuff in markets when compared with
largely caused by human activities,
particularly those associated with industries
and fossil fuel extraction and combustion
which emit a lot of CO2. Specifically, the IPCC
(2007) indicated that the current warming of
the climate system is unequivocal, and
scientist are more than 90% certain that most
of it is caused by increasing concentrations of
greenhouse gases produced by human
activities such as deforestation and burning of
fossil fuels. It went further to assert that
these findings are recognized by the National
Scientist Academies of all the major
industrialized countries. In a more objective
statement, which sounds quite reasonable to
this presenter, a relatively neutral
commentator observed that:
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Some people are under the false impression
that global warming is a theory that still has
to be confirmed. They do not realize that
scientists are in complete agreement that a
continual rise in the atmospheric
concentration of greenhouse gases will
inevitably lead to global warming and global
climate changes (Campus Colloquia, retrieved
April 18, 2013). In recent years, the most
resent dangerous and serious flood was in
2012 rainfall which was the most devastating
so far experienced in decades where a lot of
houses, irrigation fields, farmlands, and
properties were damaged and lost (Weebly,
2011). Therefore this research is specifically
to map-out 2012 rain-storm flood disaster

area and associated farmer’s responses on its
impacts along the river Wudil coast and
explore a typical problems imposed by 2012
rain-storm on the farmers of the area of the
study.
Study area
Wudil town is the capital of Wudil local
government area; a semi-urban environment
located between longitude 80 45’E and 80 57’E
and between latitude 110 37’N and 110 56’N
along river Kano. It occupies the loop
meander made by the river toward the upland
environment. It is bordered to the north by
Gaya L.G.A, to the south by Garko L.G.A, to
the west by Rano L.G.A and east by Warawa
L.G.A.

The
study area falls under the landform unit of
Kano region known as the plain of Hausa land
locally called Garanga Plain (Olofin, 2008).
The plain constitute the largest landform unit
and occupied about 40% of Kano region, the
elevation range between 450m-700m. There is
also additional structure of wind drift
materials on the plains especially around old
Utai road in the southern part of the study
area. The area drains essentially north-east
towards by tributary of the river Hadejia, the
head stream rises from south-east wards
direction into the Hadejia river, where it
drains naturally and is characterized by the
surface water discharge and retention, which
coincides with the area of the basement
complex structure.

The climate
is the tropical dry and wet classified by the
Koppens as Aw. The seasonality of the rainfall
makes critical elements in the area, with
mean annual rainfall of about 850mm (Olofin,
2008). A great temporal variation exists in
amount of rainfall in as no two consecutive
years possesses same amount. The
temperature is warm throughout the year with
mean monthly value range of 18 to 30 0 C.
Minimum daily temperature may reach as low
as 16 0C in winter while maximum daily
temperature as high as 46 0C in summer
season. When temperature and precipitation
are considered, the region may experience
four seasons as follows: Dry and Hot season,
Dry and Cool season, Wet and warm season,
and Dry and warm season.
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According to the Olofin, rainfall is the most
critical element in Kano region as part of the
Sub-Saharan region. The rainfall in Kano
region differs with latitudes and periods of
years. In southern Kano, it reaches 1000mm-
1100mm, central Kano 800mm-900mm while
extreme northern region may fall between
500mm to 600mm. Thus a place with mean
value of 864mm may experience a total of
605mm in a dry year; it may also receive a
value of 112mm in a wet year. Naturally river
side has been liable to experiencing flash
flood in wet years and causes destruction of
wealth in farms and shelters at the vicinity of
the river. In 2012, it seems rain has generated
a lot of eye-sore complain on the side of rain-
fed farmers to the governments in relation to
agricultural farming.
Data Collection and Analysis
The data pertained to rainfall in the study
area was obtained from KUST Meteorological
station. While the farmers responses to the
impacts of 2012 flood and the type of
agricultural practices were primarily collected
through interviews, which were conducted in
2013 at the beginning of the rainy season.
Farmers were randomly selected during the
pre-field visits. Fifty one (51) respondents
were successfully interviewed. The real field
activities were conducted as follows:

A. Taking Geographical Co-ordinates with
GPS and Measurement of seasonal
river regime area along the river bank
by using tapes and ranging poles.

B. Field observation, this was done in
order to observe the area affected by
flood along the river bank.

C. Structured interview: this was used to
obtain data from indigenous farmers
along the river bank. These data

includes, agricultural systems,
harvests, damages/lost responses of
the farmers. The data collection was
scheduled for a week at the beginning
of the 2013 rainy period when farmers
were retiring irrigation to Rain-fed
Agricultural systems.

D. Descriptive statistics was used to
present data such as percentage and
table. In addition, 2-way analysis of
Variance (ANOVA) was used to
analyses for variations between crop
yields of 2011 and 2012. Which means
the yields were found to be
significantly different and were
further subjected to LSD follow-up
procedure at d = 0.05 or 95% level.

RESULT AND DISCUSSION
Flood Magnitude Area
The figure below shows Wudil river regime
flow in 2012 and its flooded area. it revealed
the extent of flooding during the 2012 flood
incidence which was mapped out using Arch-
GIS software, the flooded area was estimated
to 5,093m2 using the software.
Rainfall Variation between Pre-Flood (2011)
and flood period (2012)
Table I shows the annual distribution of 2011
and 2012 rainfall variation, which reveal that
the peak period of the flood incident was
August, during which the flooding was very
high and destructive to the affected areas.
The difference in rainfall between the pre-
flood and flooding years was also shown where
the flood year volume exceeds by 33.95cm.
The rain volumes of 2012 in August and
September almost double that of the 2011;
that is the period when flood catastrophe was
in its peak.
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Figure 2: Flow of River Wudil in 2012 and its Flood Plain

Table I: Rainfall Variations between Pre-flood and Flood Years
Months 2011 (cm) 2012 (cm) Changes (cm)

January 0 0 0
February 0 0 0
March 0.8 0 0.8
April 13 0 13
May 85.4 42 -43.4
June 126 163 37
July 224 295 71
August 240.1 416 175.9
September 98 180.3 82.3
October 12.2 23 12.3
November 0 0 0
December 0 0 0
Total 79.95 111.9 31.95

Source: KUST Meteorological Station
Respondents-Demographic Characteristics
All respondents were male, this may be due to
cultural values that keeps women at home.
Most of the respondents were married and
while single category was having the lowest
percentages. Occupationally, majority of the
respondents (60 %) were full-time farmers as
against the casual section who accounted for
34 %. Age category of the respondents reveals
that most were between age of thirty one to
sixty (31-60) (73%) while those that has lower

percent were ranged between sixty one (61)
and above (23%).
The impacts of flood on farm land
Table 2 indicated that the estimate of the
magnitude of 2012 rain-storm impact in
respect to the normal annual rainfall received
in the locality of the respondents. The result
showed that there was highly very destructive
impact of flood (88.23%) indicating that that
the disaster has reached a catastrophic level.
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Table 2: The impacts of the 2012 Rainstorm flood

The impact of flood Frequency Percentage

Very destructive 45 88.23
Destructive 6 11.77
Non-destructive 0 0
Total 51 100

Extent of Flood Inundation
Table 3 showed different categories of the
respondents’ farms engulfed by the flood
which indicated that majority of the farmers,
had been engulfed by the flood. While those
with ¼ have been with lower percentage. This
was supported by Olofin (2013) who opined

that it is generally agreed that the most
intense widespread and devastating floods
that ever affects Nigeria is the 2012 flood,
which as usual occurred downstream of a
number of dams located in the dry and semi-
humid areas. Refer to plates I and II which
show the inundation extents.

Table 3: Extent of flood Inundation

Size of the farm engulf by flood Frequency Percentage

All the farm 31 60.80

½ 4 7.80

⅓ 3 5.90

¼ 2 3.90

less ¼ 1 1.90

non 10 19.60

total 51 100

Flood Inundation Period
Table 4 indicated the periods of inundation of
the farm lands. It showed that most
inundation periods range between 1-30 days
(58.82%). While the least inundation period

was between 61 days to above (13.72%). The
period under water has affected most of the
rain-fed farmers which in history, it was long
they experienced the calamity.

Table 4: Mean Flood Inundation Days Responses

Flood-inundation period frequency percentage

1-30 DAYS 30 58.82
31-60 DAYS 14 27.46
61-ABOVE 7 13.72
TOTAL 51 100

Irrigation practice
Most of the respondents indicated that they
do not practice irrigation farming after the
flood (post flood). However, few of the
respondents indicated that they practiced the
irrigation annually. This showed that majority

of the farmers rely on rain-fed cultivation and
other non-agricultural practices. The result is
attributed to insufficient machineries for
irrigation and marginal flood land in the study
area.
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Plate 1: Sand and water Inundation in Wudil farm, 2012

Plate 2: Inundation of Guinea Corn farm in 2012

Socio-economic Dividends Derived From
Irrigation
Table 5 indicated the socio-economic dividend
derived from post flood by the irrigation

farmers. It revealed that those who earned
between ₦100,000 and above have greater
percentage than those that earned between
₦70,000-₦90,000

Table 5: mean Distribution of Economic Divided Derived from Post Flood

Economic divided Frequency Percentage

₦10,000-₦30,000 0 0
₦40,000-₦60,000 5 35.72
₦70,000-₦90,000 3 14.28
₦100,000-ABOVE 7 50
TOTAL 17 100

Flood Socio-Economic hazards
Table 6 indicated the socio-economic hazard caused as a result of the flood to the farmers. The
results revealed that most hazards were the loss of crops by the farmers (29.60 %) ,followed by
income reduction while loss of livestock and farmland-erosion having lower percentage.

Muhammad et al.

Dutse Journal of Pure and Applied Sciences 1(2) December 2015 pp 54 - 61



60

Table 6: Socio-Economic Hazards Associated with Flood

The flood impacts Respondents figure Percentage

LOSS OF CROPS 42 29.60
EROSION 5 3.50
INCOMES REDUCTION 40 28.20
LOST OF ANIMALS 20 14.15
PRICE INCREASE 35 24.65
TOTAL 142 100

Crops Cultivation Before and After the Flood
Table 7 indicates that the main crop
cultivated (irrigation farming) by those that
practice irrigation after the flood by the
respondents shows that Onion, sugar cane and
Tomato produced by the farmers have greater

percentage while Okra garden egg and maize
produced by the farmers have lower
percentages. In general, there were increased
in benefits in the post flood year. This
signified the positive impact of flood event to
Agriculture.

Table 7: Distribution of Crops Cultivated Before and During 2012

Crop irrigated 2011 year Percentage (%) 2012 year Percentge (%)

ONION 4 26.70 5 33.30
MAIZE 3 20 1 6.65
TOMATO 4 26.70 2 13.30
OKRO 1 6.65 1 6.65
GARDEN EGGS 1 6.65 1 6.65
SUGARCANE 1 6.65 3 20
OTHER 1 6.65 2 13.30
TOTAL 15 100 15 100

Paired Sample t-test
Table 8 showed Paired sample t-test which
was tested the hypothesis that there are no
significance differences in the crop production
in 2011 and 2012. A preliminary assumption
testing was conducted to check for formality,

linearity and homogeneity of variance with no
violation noted. The results showed that,
there was a significant differences in crop
production in 2011 and 2012 (t = -4.372, p=
0.001).

Table 8: Result of Paired Test

T df Sig. (2-tailed)

Pair year-crops -4.372 13 0 .001

A quick check at the box plot revealed that
both crop productions in 2011 and 2012 were
within a normal distribution range.
Mean Distribution of 2011 and 2012 crop
yield
Table 9 indicated that as a result of
inundation of water in the farmers’ farms over
almost 0 days have drastically caused the

farmers to loss during the harvesting period,
according to the farmers, they had never
encountered such flood over the decade
causing loss of about 97% of their farm
produce as compared to 2011 (pre-flood). The
table revealed that only millet was in
exception of loss as its only requires about 3
months to mature.

Table 9: Rain-Fed Farmers responses in Pre and During Flood

Crops 2011 total muds 2012 total muds Quantity differences
BEANS 54.5 11 -43.5
MAIZE 372 17 -355
RICE 585.5 0.5 -585
MILLET 248.5 250.33 1.8
CORN 502 57 -445
OTHER 4 0 -4
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A two-way Analysis of Variance (2-way ANOVA)
was conducted to to explore the impact of
crops production and season/years on total
crop production obtained in 2011 and 2012.
The result showed that there was a significant
main effect for crops (p=0.011) and
season/year (p=0.0001). In addition, the
interaction effect was found to be significant
p=0.018. Figure 3 showed the interaction
between crops and year/season and it is
described below.
As depicted in figure 3 below, in 2011, rice is
the most abundance, followed by corn, maize,
beans, and others. In 2012, millet is the most
distributed crop in the study area, followed by
rice, maize and beans.
Conclusion
The study has revealed different type of
flood (natural and artificial flood) as it was
physically observed. Wudil river valley farming
communities have witnessed losses in the
2012 year. The same destruction was
experienced in the entire Kano region along
the river basins. These menace as a result of
flood have posed a serious danger to the
environment. Thus, there are needs of taking
long and short terms measures for minimizing
the risks.

Recommendations
For a better environment, governments,
environmentalists, Non-governmental
Organizations (NGOs), public and traditional
leaders should join hand together for thinking
globally and acting locally in respond to the
climate hazards that lack boundary for saving
the entire universe from total collapse not
only the people around the affected areas.
Thus, in line to the forgone, the following
recommendations were locally offered for
mitigating the menace of the flood in Wudil
locality:

• Diversification of economy to non-farming
economic like trading and poultry keeping.

• Adoption of agro-forestry system of farming
by planting commercial and ornamental
trees.

• Adequate sensitization on flood avoidance
by the meteorologists through media and
other traditional means of passing
information.

• Establishment of standard weather forecast
systems in nearby institutions foe sending
flood alerts and meteorological information
to the farmers in subsequent years.

• More Dams, channel, shallow walls, and
water gate should be constructed in the
area to control the flood.
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