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This study was carried out to determine the spatiotemporal 
variations of rainfall in Katsina state. Data for the periods 
1986 to 2015 from two selected stations were collected from 
the archives of Katsina state Agricultural and Rural 
Development Agency (KTARDA), zone 1head quarters at 
Funtua. The two statistical methods used in analyzing the data 
are the coefficient of variation and trend analysis. The result 
of the study found out that there is variations of Rainfall both 
in time and space, changes in the peak and retreat of rainfall 
and false start of rainfall were discovered. The decadal scale 
analysis conducted using trend lines, indicates a reduction in 
the annual amount of rainfall received in the area in the first 2 
decades (1986-1995 and 2006-2005). The last decade (2006-
2015) witnessed a dramatic increase in the annual total 
rainfall which may be as a result of the impact of climate 
change. In conclusion the result shows that the area is 
experiencing the impacts of climate change like most areas in 
the Sudano-Sahelian zone of Northern Nigeria over the last 3 
decades. In view of the above findings, it’s therefore, 
recommended that, there is the need to update the study of 
rainfall trends and characteristics in the zone. This will help 
policy makers to improve climate related Agricultural policies 
to take account of ways of improving agricultural production 
not only in the state but the country in general. 

 
 

INTRODUCTION 
In Nigeria, like any other tropical country, 
rainfall is the principal controlling element in 
agriculture (Nieuwolt, 1982; Stern and Coe, 
1982). Rainfall variability is one of the most 
important factors determining variability in 
agricultural production (Meinke et al, 2004). 
Rainfall can vary considerably even within a 
few kilometers and at a different time scale 
(Ayanlade, 2008). It has the greatest effect in 
determining the types of crops that can be 
grown, the farming system, the sequence and 

timing of farming operations in any place 
(Adejuwan, 2005). In the tropics, rainfall is 
often the only input that varies markedly from 
year to year (Stern and Coe, 1982). So the 
predicted variability in crop index or water 
balance is due only to the variability in rainfall 
(Odekunle, 2004).Rainfall variability is a major 
characteristic of the Sudano- Sahelian parts of 
Nigeria in which the study area falls (Ojoye, 
2013). The last 5 decades since 1950 have 
witnessed dramatic reductions in mean annual 
rainfall throughout the region (Ojoye, 2012). 

According to the Intergovernmental panel on 
climate change, a rainfall decrease of 29-49 
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percent has been observed in the 1968-1997 
period compared to the 1931-1960 baseline 
period within the SSEZ (IPCC, 2001). 
Variability is defined as the variation of the 
hydrological time series around the mean 
(Haruna, 2014). Thus, it indicates the deviation 
of mean annual precipitation of a certain area 
from its average amount calculated over a 
long period of time (Lal, 1978). Relationship 
between rainfall variability is established by 
statistical analysis of the long-term rainfall for 
a variety of time scales (i.e. daily, pentad, 
decade, weekly, monthly and annually) 
(Haruna, 2014). A spatial comparison of rainfall 
variability using a most standard criterion is 
the coefficient of variability, which is defined 
as the ratio between the standard deviation 
and the mean (Longley, 1952).  Conrad (1941) 
and Nicholls (1988) Calculated relative 
variability as the mean of the absolute 
deviations from the long-term mean. In this 
study therefore this method will be 
adopted.With further significant variations in 
the climate of Nigeria being predicted by 
General Circulation Models (GCMs), which is 
evident in the uncertainty of rainfall and 
uneven temporal and spatial distribution 
witnessed throughout the country especially 
in the sudano sahalian region, it is important 
that scientific studies be undertaken at local 
levels so as to provide society with accurate 
information on the real and potential impacts 
of extreme climatic variability. 
STUDY AREA 
Location: - Funtua local government is located 
at the highest points of Hausa high plain of 
Northern Nigeria about 773m above the sea 
level. It is found between 110 to 120N of the 
equator,60 54’ to 70 57’E of the green which 
meridian. It served as a political headquarters 
of the southern zone of Katsina state known 
as Funtua Zone, and shares boundaries with 
Bakori, and Danja local government to the 
east, while to the west with Sabuwa, and 
Faskari local government areas all in Katsina 
state, and to the south with Giwa local 

government area of Kaduna state. All located 
in the north western part of Nigeria and it is 
located in the northern high plain of Hausa 
land. 
Climate:-Funtua zone falls in the Sudan 
Savannah of Northern Nigeria which has a 
tropical continental climate having two 
distinct seasons namely; Wet and dry seasons. 
Rainfall is for about six month from late April 
or early May to October estimated to be 
around 1,024 millimeters, with a peak in 
august. It is a period during which the two air 
masses circulating in the west African sub-
region meet along a zone on the land called 
ITD (inter tropical discontinuity), which moves 
between the north and south and determine 
seasons in the area.   
The zone is generally extreme in temperature 
with March and April as the warmest months 
of the year. The temperature in March and 
April averages 39.2oc. The lowest average 
temperatures in the year occur in January, 
when it is around 21.90c, with funtua town 
being the coldest area in the zone due partly 
to its topographical positioning relative to 
other places in the zone. 
The temperature is low in December to 
February (about 29.2c) due to the influence of 
dry tropical continental air mass which blows 
from the subtropical high belt, the Sahara 
desert. Tropical maritime airtime air mass 
brings rain in the dry season about 50% and as 
high as 80% in wet season. According to 
Mortimore, (1970) based on an annual 
oscillation of the north-east and south-west 
trade winds which determine climatic 
conditions in the entire west African region, 
the climate in three zone of Katsina (Daura, 
Katsina and Funtua) is semiarid similar to what 
prevails in the sudan ecological zone. The main 
features are relatively extreme temperature 
and precipitation regimes. 
Climate plays important of role in human 
activities in the area in many ways such as 
agriculture, animal rearing and general 
movement of people. 
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Figure 1a: Map of Katsina State Showing Funtua Zone 
 

 
Figure 1b: Map of the Study Area 
 
RESEARCH METHOLOGY 
Types of data collected: For this study, rainfall 
variations was analyzed because researches 
have shown that in Northern part of Nigeria, 
rainfall is the most variable parameter out of 
all climatic parameters (Kowal and Knabe, 
1972, Kowal and Kassam, 1978, Adefolalu, 
1986, Mortimore and Adams, 2001, Odekunle 
et. al., 2007, Dami, 2008 and Ojoye, 2012). 
Therefore monthly rainfall records for a period 
of 30 years were collected (1986 -2015) from 
Katsina Agricultural and Rural Development 
Agency (KTARDA) Zone 1Head quarters, at 
Funtua. Rainfall in the months of May to 
October is considered to be growing season 
rainfall in Katsina state. The monthly rainfall 
data were summed-up using user-defined 

function in excels to calculate total growing 
season rainfall (G.S.R) over the calendar year. 
The G.S.R is the total of April to October 
rainfall. 
Methods of data analysis: Rainfall was 
analyzed in terms of changes in the Statistical 
distribution. The mean which represents the 
overall expectations of “normal” rainfall is 
denoted by the symbol X. In precipitation 
analysis, the mean can only provide a 
preliminary guide to the characteristics of a 
location’s overall precipitation regime. The 
Standard deviation (δ) describes the 
dispersion of rainfall from the mean value. The 
most frequently used measure of relative 
dispersion is the coefficient of variation (CV).
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This is calculated by dividing the standard 
deviation by the mean and multiplies the 
result by 100 and is given by: 
 CV =   δ   x 100 
                   X  
 Where: 
CV= coefficient of variation, δ = standard 
deviation, X = mean 
For this study, it is assumed that annual rainfall 
has a normal distribution about the mean (X) 
and Variance (δ). Long-term variation in 
rainfall arises because of changes in either the 
mean or the standard deviation or both.  
Rainfall variation under this scenario could be 
discussed according to the mean and standard 
deviation as described by Ekpoh, (2010). 
i. When the mean rainfall changes and the 
standard deviation remains the same. Under 
this condition, the tolerable range of rainfall 
may not change immediately since this is a 
mild form of climate change. 
ii. The second type of climate change consider 
a situation where there is a change in standard 
deviation and the mean rainfall remain the 
same. If the changes results in the standard 
deviation becoming larger, then there would 
be increased risk from both deficient as well as 
excessive rainfall. 
iii. In the third type of climate change both the 
mean and the standard deviation changes. 
This was reported to be more severe type of 
climate change which can cause serious 
disruptions of economic activities 
From the climate change model outlined 
above and in order to examine the types of 
climate variation that have occurred within the 
period under consideration, rainfall data for 30 
years (1986-2015) was divided into three 
periods using a decadal scale viz: 1986-1995, 
1996-2005 and 2006-2015 from the two 
selected stations (Malumfashi and Funtua) 

and analyzed using the mean, the standard 
deviation and the coefficient of variability. 
A trend analysis was also conducted in order 
find out whether there is a significant change 
over time exhibited by a random variable, 
detectable by statistical parametric and non-
parametric procedures. Therefore, in order to 
smoothing the time series thereby reducing 
the irregular fluctuation and highlighting 
those that are regular, trend analysis tool is 
used for the variables. It was calculated by 
finding the averages for successive and 
overlapping groups of each of 5 year periods 
for the variables. It is got through the 
formulae 

y1  +  y2  +  y3  +  y4  +  y5 

                        5 
DISCUSSION OF THE FINDINGS 
The annual rainfall values in funtua and 
Malumfashi from the year 1986 to 2015 are 
normally distributed at 95% confidence level, 
linear trend line indicates an increasing trend 
in both the two stations, from the figure 2a 
and b below, Funtua zone received about six 
months of rainfall which begins in the month 
of May and end in the month of October. May 
and October rainfall being the onset and 
cessation months recorded very low amount 
of rainfall and it is highly variable. The actually 
growing season rainfall (GSR) begins in the 
month of June that marked the planting 
season to the farmers in the study area. From 
the figure Funtua received more rainfall than 
Malumfashi during the study period, the 
highest rainfall recorded in the area is in 
Funtua in the year 2010 where a figure of 
around 1700mm was recorded, while in the 
same year Malumfashi received only a little 
over 1300mm.  
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Source: Fieldwork, 2017      Source: Fieldwork, 2017 
Figure 2a: Annual rainfall trend in Funtua                     Figure 2b: Annual rainfall Trend in Malumfashi 
      
Below table indicates the mean rainfall value 
for the years under study, with Funtua having 
the highest mean annual rainfall of 1137.63mm 
and Malumfashi has 1056.83mm, while the 
standard deviation is 188.55 in Malumfashi and 
195.89 in Funtua. Also the coefficient of 
variation (CV) is measured at 17.84% in 
Malumfashi and 17.22% in Funtua the low CV 

indicates relatively low variability of rainfall in 
both the two stations throughout the study 
period. Also the coefficient of skewness (Z1) 
0.565 in Malumfashi and 0.882 in Funtua and 
that of kurtosis (Z2) is -0.683 in Malumfashi 
and 0.713 in Funtua(table 1) this indicates that 
the data has no significant deviation from the 
normal at 95% confidence level. 

 
Table 1: Annual rainfall statistics for Funtua and Malumfashi 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

STATISTICS MALUMFASHI FUNTUA 
Mean 1056.827586 1137.633 
Standard Error 35.01350967 36.3766 
Standard Deviation 188.5535201 195.894 
CV 17.84% 17.22% 
Sample Variance 35552.42993 38374.45 
Kurtosis   (Z2) -0.682858219 0.713007 
Skewness (Z1) 0.565073523 0.882198 
Range 672.3 806.14 
Minimum 718.1 851.7 
Maximum 1390.4 1657.84 
Confidence Level 
(95.0%) 

71.72192327 74.51408 
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Source: Fieldwork, 2017 
Figure 3a: Rainfall Trend in Funtua 1986-1995           Figure 3b: Rainfall Trend in Funtua 1996-2005 

 

 
Source: Fieldwork, 2017 
Figure 3c: Rainfall Trend in Funtua 2006-2015 

 
   

Source: Fieldwork, 2017Source: Fieldwork, 2017 
Figure 4a: Rainfall Trend in Malumfashi 1986-1995         Figure 4b: Rainfall Trend in Malumfashi 1996-2005 

0

200

400

600

800

1000

1200

1400

1985 1990 1995 2000

RAINFALL TREND IN FUNTUA 1986-1995
TOTAL 

RAINFALL

2 per. 

Mov. Avg. 

(TOTAL 

RAINFALL)
Expon. 

(TOTAL 

RAINFALL)
0

200

400

600

800

1000

1200

1400

1600

1995 2000 2005 2010

RAINFALL TREND IN FUNTUA 1996-2005

FUNTUA 

RAINFALL

2 per. Mov. 

Avg. 

(FUNTUA 

RAINFALL)
Expon. 

(FUNTUA 

RAINFALL)

0

200

400

600

800

1000

1200

1400

1600

1800

2005 2010 2015 2020

Decadal 

Rainfall

2 per. Mov. 

Avg. 

(Decadal 

Rainfall)
Expon. 

(Decadal 

Rainfall)

33 



Techno Science Africana Journal Volume 15, Number 1, June, 2018                           ISSN 2006 - 2273 

        

  
Figure 4b: Rainfall Trend in Malumfashi 1996-2005 
Source: Fieldwork, 2017 

 
Figure 3a,b and c, and 4a,b and c above 
indicates a trend analysis of decadal rainfall in 
the study area, the result shows that; the first 
and second decades witnessed a reduced 
rainfall values below the long term mean 
except for the year 1999 and 2003 in 
Malumfashi and 1991 and 1996 in Funtua. The 
exponential 2year moving average shows a 
decreasing trend. This result is agreement 
with Ojoye (2012) findings, in his study of 
Climate Change Impact and Adaptation 
Strategies to Water Resources in the Sudano-
Sahelian Ecological zone of Nigeria. The study 
revealed that; the last 5 decades since 1950 
have witnessed dramatic reductions in mean 
annual rainfall throughout the region. Also it is 
in agreement with the report of 
Intergovernmental panel on climate change 
(IPCC), which says that a rainfall decrease of 
29-49 percent has been observed in the 1968-
1997 period compared to the 1931-1960 
baseline period within the SSEZ (IPCC, 2001). 
This result shows that the area is experiencing 
the impacts of climate change like most areas 
in the Sudano-Sahelian zone of Northern 
Nigeria over the last 3 decades. 
 
SUMMARY 
The study focused on the statistical analysis of 
rainfall data in funtua zone over 30 year period 
from 1986 to 2015, two local government 
areas were selected in the zone for easy 
access to data, as rainfall data is very difficult 
to find in this part of the country. Therefore 
the study area selected is Funtua and 
Malumfashi being the oldest local government 
areas in the zone with established rain gauge 
stations. Monthly rainfall records for a period 

of 30 years were collected (1986 -2015) from 
Katsina Agricultural and Rural Development 
Agency (KTARDA) Zone 1Head quarters, at 
Funtua, it was subjected to statistical analysis 
including linear trend analysis in order to find 
the rainfall characteristics in the study area. 
In the statistical analysis the annual rainfall 
series were found to be normally distributed 
as tested by their coefficient of skewness (Z1) 
(0.565073523 for Malumfashi and 0.882198 
Funtua) and kurtosis (Z2) (-0.682858219 for 
Malumfashi and 0.713007 for Funtua). The 
long term mean annual rainfall for Malumfashi 
is calculated at 1056.827586 while that of 
Funtuais 1137.633 clearly indicating that Funtua 
have higher rainfall figures than Malumfashi. 
Growing season rainfall starts in May and end 
in October, with the months of August and 
September having the highest rainfall. Funtua 
have the highest mean value in the month of 
August at 325.34mm while September has the 
highest mean value in malumfashi over the 
years under study at 320.32mm.  
Also the calculated standard deviations and 
variance indicates low values in some of the 
months and therefore implies spread of 
rainfall in the zone, also the result shows that 
Funtua has more variability than malumfashi.  
In general all the statistical analysis conducted 
shows that there is a significant positive trend 
in the annual rainfall totals,  the exponential 5 
year moving average shows an increasing 
trend in both the two stations. The decadal 
scale analysis conducted showed the first two 
decades witnessed a decreasing trend in 
annual rainfall total, a characteristics of areas 
in the Sudano-Sahelian Region, this in 
agreement with Ojoye, (2012) and IPCC, (2001). 
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The result also indicates that rainfall in the 
study area is on the increase especially in the 
last decade (from 2006 to date) in both the 
two stations, a result that agrees with the 
findings of Henry (2004), Abdussalam (2006) 
and Basheer (2010). This increasing tendency 
in the annual rainfall can be attributed to the 
predicted potential changes in annual 
precipitation in some part of the world due to 
climate change. 
 
 CONCLUTION 
1) There are an irregular and fluctuating 
rainfall in the study area. 
2) A decrease in annual rainfall amount 
was observed in the First two decades under 
study (1986-1995 and 1996-2005). 
3) There is a spatial and temporal 
variation in rainfall distribution in both funtua 
and malumfashi local government areas 
katsina state. 
4) The total rainfall received showed 
tendency towards increasing annual values 
over the study period in both funtua and 

Malumfashi especially in the last decade 
(2006-2015). 
 
RECOMMENDATIONS 
From the research findings, the following 
recommendation are offered. 
� There is the need to update the study 
of rainfall trends and characteristics in Katsina 
state. This will help policy makers to improve 
climate related Agricultural policies to take 
account of ways of improving agricultural 
production not only in the state but the 
country in general.  
� Government and private agencies 
should establish weather stations in all the 
local government areas of the state in order to 
have accurate and reliable climatic data that 
will faccillitate climate related reseaches.   
� There is also the need for farmers to 
be aware of specific timing of the cropping 
season as rainfall in the months of April and 
May may be a false start of the season and 
therefore not ideal for planting as shown in 
the study. 
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