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ABSTRACT

'1']{0 paper highlighted used trend analysis to determine the rainfall variations over four stations
(I\cbln': Yobe, Sokoto and Katsina) in the Sudano-Sahelian zone of Nigeria. ](ainfa!l data for 5;')
years in the zone were tested using 5-year and 10-year runﬂing mean. The whole period was
divided into decades and the decadal means compared with long-term mean. Results indicate a
decrease in annual rainfall in the zone from the mid 1970s up to the mid 1990s. Recent trends,
however, show increase in annual rainfall from the mid 1990s. The importance of this for
agricultural and water resources planning and development cannol be over emphasized.
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INTRODUCTION

The emission of green house gases into the atmosphere has lead to changes in atmospheric
composition and global climate change. The effect of global climate change on the environment
varies from one ecological zone to another. In some areas, it has resulted in higher atmospheric
temperature and rainfall, while in some other areas the reverse is the case. Yet in some areas, the
effect is insignificant. Worldwide, people have tried to study the nature of the effect of global
climate change on their environment. The Sudano-Sahelian ecological zones of Nigeria are zones
of marginal rainfall and yet contribute immensely to the agricultural production of Nigeria’s
grain crop and livestock. The sahelian drought of the 1970s and the 1980s ravaged the sahelian
zone and left farmers impoverished. It is therefore, important to investigate the current trend in
weather conditions in the sudano-sahelian zone of Nigeria. Although alternating wet and dry
years have always been observed in tropical rainfall data (Ogun.toyinbo, 1978; {\defolalu. 1972),
the declining precipitation effectiveness due 10 anon_n_alous. ramfall patterns since the 1972-73
drought suggests that a dangerous trend in mean condltl_or_ls is taking place; (Adefolalu, 1986a, b).
It is therefore of interest tO understand the mean precipitation patterns in order to find out .the
major trends which can then be used to infer the causes and effects of recent precipitation
ineffectiveness, which was previously diagnosed b-y' Flghn et al. .(]97.4) a.nd supported by the
findings of Kidson (1977).In a recent study on precipitation trends In ngerla_, Adefo_lalu (1986a)
has shown that time-trends in rainfall between 1911 and 1983 can t_:e associated c;a.'ll)th lt(he long-
term multiplier efl fect of land surface (ecological) ghang;s -a rcﬂ.ectxoﬁ o£ thehfee ;j;:; Sr;ﬁj?;f
induced by human activities. In this paper, discussion will deal with whether the su

zone of Nigeria is experiencing through the analysis of the rainfall trend.
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MATERIALS AND METHODS

The data used for this study is rainfal] datg spanning

in the sudano-sahelian zone of Nigeria (sce table %

Meteorological Agency (NIMET), Oshodi, Lagos,

The series of data for the sclected sfaf: .

cocfﬁcicl:nl ;FL'E;S;&:‘;;’)‘ :2; }z:;:(l:llsséjlmns was tested for normality usfng tljc §tandardizcd

g 818 (£7) as defined by Brazel and Balling. Z, is calculated
as Where‘ Xi are the yearly rainfall totals; and for the onsct scrics, yearly onset dates (in Julian
days), X Is lh.e l.oqg term mean and N is the number of years in th samplc- (see table 2). The
normalizing limit is 95% of the error margin. Il the absolute values of Z; and Lg are greater- than
1.96, a significant deviation from the normal curve is indicated at 95% confidence level. 5-year
and 10-year running means were calculated for annual rainfall for the selected stations. To
further specify the nature of annual rainfall trend for the stations each data period was divided

into decades and the mean for each decade calculated. The decadal means were compared with
the long-term mean.

a 'p‘criod of 50ycars from 4 synoptic stations
). The data were collected from the Nigeria

Table 1: List of Rainfall Stations and Periods of Available Data
Station Station No. Latitude Longitude Period No. of Years
Kebbi 1107.4 11,11 07,38 1958-2007 50
Yobe 1201.2 12,01 07,12 1958-2007 50
Sokoto 1305 13,01 05,15 1958-2007 50
Katsina 1307.04 13,01 07,41 1958-2007 50
Table 2: Coefficient of Skewness and Kurtosis for the selected stations
Kebbi Yobe Sokoto Katsina
Skewness 0.48889.4 0.359626 -0.38992 0.097691
Kurtosis 0.96991 0.08783 -0.06647 -0.49321

All the stations were found to be normal at 95% confidence interval

RESULTS AND DISCUSSION

Kebbi: From figure 2, 10-year and 5-year running means show annual rainfall below the long-

; : The trend line showed an overall
i ctuating all round the year.. .
tcle;(l:?emca.n't;lrhe Fa;«l;ﬂalln\:;aficg:dal statigstics of the annual rainfall t.otals for Kebbi ggespggi,)e?ntﬁd
o ba;se?,m derram 2. The decadal means were on the decrease .wnh the dega;ie 1 -f - t5 8
min"‘? © a? lgl::i[ t.he trend line showed a general decrease In the decadal mean of the
imum. In ove

years under consideration.
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Fig. 6: Trend in annual rainfall amount for Sokoto

Decadal mean Raintallimm) For Sokoto
i3S
a

0 1 2 3 4
o ecadey
Fig. 7: The Trend of the Decadal Means for Sokoto
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Katsina: The annual rainfall totals for Katsina are normal at 95% confidence level. 10-year
5-year running-means show annual rainfall above the long-term mean from the beginning of 8
data up to the mid 1980s and from the late 1980s up 1o the mid 1990s and from the late 19905
to the end of the period. Decadal statistics of the annual rainfall totals for Katsina are prese
in Table 3 and figure 8.The decadal mean were above the long-term for decades 1958-19
while the means were below the long-term mean for 1989-1997 through 1998-2007. Though
last decade was below the long-term mean, there is evidence of increasing rainfall in the
decade. :
In general, the carlier decade of 1958-1967 shows higher mean rainfall than the Jong
mean. The decades from the carly 1970s 1o the mid 1990s shows declining rainfall totals-
observation is in agreement with carlier studies (Olaniran, 1989). flowever, for all the 14!
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there is evidence of increasing rainfu|| 1ot
positive trend in annual rainfall totals lowar
continue into subsequent decades,

als in the |
ds the end o
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ast decade 1998-2007. This implies a
['the study period. This trend is likely to

Table 3: Decadal Statistics for Kebbi, Yobe, Sokoto and Katsina
Station Annual 1958-1967 | 1968-1977 1978-1987 | 1988-1997 | 1998-2007
| Kebbi 962.33 1145.96 | 105347 [ 866,73 82036 | 895.62
| Yobe 1007.16 | 984.54 107632 | 937.68 866.73 1098.33
Sokoto 670.48 802.86 735.87 567.67 562.52 | 621.96
Katsina | 1035.6 113277 | 1331.25 | 94153 | 894.08 | 82834
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Fig. 9: The Trend of the Decadal Means for Katsina

CONCLUSION ipnificant increase in annual rainfall amo
» . . v LT A C ‘;' 4 ’ ¢ ‘
It has been shown in this study that there is significant in It in h

last decade of the study. It means, therefore, that we arc cxpcriqncing wcttc‘r conditions j, the
sudano-sahelian zone of Nigeria. This is at variance with carlier conclusions drawp ™
rinfall trends in the zone. However, these previous studies were based on data covering up ,
the late 2000, Increasing annual rainfall totals portcm‘Js both gof)fi and b'ad. Good because they,
improvement in water supply to an otherwise marginal area. Ihis is important for agricuy,,,
production and water resources management. Bad because, ﬂoodm{; dam collapse as a resy|; ¢
excessive rainfall on an impervious terrain could lead to damage to life and property.
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