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DEC?SSHT«SAOF EXTREME RAINFALL EVENTS FOR
-MAKING [N NORTH-WEST NIGERIA

[brahim ISh;al;'_ul, Ojoye Samsideen?, Badaru Yahaya Usman?,
{Desiias 2f1éanu Garba Yauri', Suleiman A. Y
B ot e cography, Federa! University Birnin Kebbi, Nigeria
Ot Lacography, Federal University of Technology Minna, Nigeria

Abstract

24 > 1) -y - - .
i’) ‘:“'[J;[ ;_; : ::‘;;;; :f":f;"’:s:ef:v f:l:gg[f;’le ”e(; Sn'f’mc: —ramfall events leading to meteorological hazards around the
Nigeiia for o period of 35 : 1 extreme ramfa!l from five (6? synoptic stations in North- West
nig p of 32 years (1981-2015). Daily rainfall data acquired from Nigeria Meteorological
Agency were converted into indices (heavy, very heavy, extremely heavy rainfall days, one day maximum
rainfall amount and five days maximum rainfall amount). Statistical tests of Mann-Kendall Test (MK),
based on a non-parametric approach to trend detection were used to evaluate the possible trend in the
derived indices. Results showed significant positive trends in the five indices at Kano and Katsina station.
The insignificant positive trends were detected in the indices across other station with exception to
Gusau for heavy, very heavy rainfall days and Yelwa for five days maximum rainfall amount where the
trends were negative. The trends were attributed to a possible change in climate. It is recommended that
similar research, utilising longer-term data extending to entire Nigeria, to facilitate generalisation of the

outcome of this finding

Keywords: rainfall trends, extreme rainfall, Mann-Kendall

1 Bacground to the Study

The global climate change has been linked to anthropogenic activities (Kyei-baffour, 2017) and is an

: : : .~ ortance at the contemporay time. The global climate change associated to
ISSllI;S i mt'emattl'?/{l? Lsmr]é)r(:lain a major challenge for mankind (Stott et al., 2016) as well as natural
anthropogenic acti Ihl ‘nitation extreme could occur under normal climate conditions (Zhang, et al.,
;Bcis");stems. ':‘lt:l?g (pl_tl':fllp::t al 2014'- Kug & Ahn, 2013; Sibanda, et al., 2017) suggest that nsing

, recent studies ; “ T s . ;
ext initation events are linked with global warming. This is understood to bring about an
irfc;::lsf:dpirscg:;; spheric moisture content. The extreme precipitation events is therefore a pointer to
understanding of global climate change.
d their effects on ecological systems and society have lead
ate change and other related decipline. For example
i 1 ' in the central Asia,

>r = dices have experienced increasing trend in the
prCCIpltat:Oirrlc:?casmg trend for the number of isolated days with moderate
dm.mnaghen et al., 2017) found a positive trends in indices of extreme
! (t ] s(;uth Ci1ina, in Mali (Kyei-baffour, 2017) found significant
gert | extreme precipitation indices, (Ongoma, & al., 2016) found
ingreage 7 indices, (Marofi, et al., 2011) showed significant

mr prccipitatloﬂibanda‘ et al.. 2017) showed significant increase in

ooy d (L , . :
g in Iran an (este d that extreme precipitation for different have

need for localised studies

precipitation an

Due to importance of extreme !
: |d of science of clim

to global attentions in the fie
(Zhang et al., 2017) found that
(Croitoru, et al., 2015) found a
and heavy precipitation in Rom
precipitation in Hunan Province,
positive and positive insignificant
insignificant declining trends 1n ;)iccte
trends in extreme precipitation 11 _
it precipitatli)on oy f‘indullgsizglllg)gand this futher support the
varied regionally around the world (Mei et al
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e experienced extrep,
Nigeria have :
In th (2012 and 2018) the North-West pa‘_':) :igl cionOmic, and loss of lives. T,
e‘:.ell te :.Zcﬁlnttu:m:z ﬂ-ood-mg with significant impact on :cr re:c.ourcc management and flood prey
sup;:n dsccisifn making processes associated e ‘wcacontemporay gsseatnent of clretmo rainfa|
% equir infall patterns is a
: at a local scales r rainfall pa ssess to
lmcfrl':r Changlrﬁg inv:t?n\{/nertn;art of Nigeria. The trends of cxtr;:l:l:olicy SR
study cover the North-Wes ' egies o 3
esseitial information in developing new management o i

€ Talnfa“

Provide

2.0 Research Methodology

21 The Study Area oY 1. The zones lie between Longityde U
: ’ - ented in Figure 1. : : %
s 1°Z“23§§'2Niﬁhi‘§?$dii"lE'o‘ SO'N and 13° 58'N. The weather Ob?’crl" ation stations located ip g,
an a : tively.
study area are Sokoto, Yelwa, Gusau, Katsina, Kano, and Kaduna respectively

The major climatic feature of the region is the alternating wet and dw}jﬁ;sggtserﬁliincf,s ;:;ﬁﬁ and

seasons (Garba, et al., 2018). The location of inter-troplgal dlscontmulty.( | Maritime (mT) and ]qvcr the
study area. The ITD position is influence by the two air mass of Tropical Maritime mT) and Tropicy
Continental (cT). The ITD travels northwards between Januar‘y‘and {\ugust over ngen:':l and retrez
southward from frontier of the Sahara desert after August (Ifabiy1 & OJOY'{:’ 2013). The rainy Se€ason in
this area is related with the late start and early termination. The beginning and end are additionally

described by damaging storms, which affect life and property (Abdulkadir, ez al., 2013). The seasona] ang
latitudinal variations influence daily and average temperature ranges.
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Figure 1: Map of North-West Nigeria e e s SRS e wiAel
Sources: adapted from (Garba, et al, 2018)

2.2 The Data used
The daily rainfall data from Kadupg, Yelwa, Kap
; ‘ : » Aano, Gy .

meteorological stations was acquireq from Nigeria M :ta; S;quto. and Katsina being globally rcfcrd}";"f
ysa (19812015 oloBical Agency (NIMET) for & period of ¥
2.3 Indices for extreme Rainfa))

To improve a constant perspectiv
Team on Climate Change Detecy;
The indices describe special cha

€ on obseryeq :

On and Indjces Cha:gcf?l‘mmc and weather extremes, ETCCDI (B

facteristics of iy ¢lined a corg ger of descriptive indices of € :
MES including AMplitude, frequency and persiste™
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he core set includes 27 extreme indi 5
o exerne Precpaton wer uiégc?;:;?raf recipitation and temperature. In this paper, five (4) 0 2%
software. <) the indices were calculated by employing RClimDex

.ETCCDI ipitation-
J!P—l-e—ﬂl-—— precipitation-related extreme indices adapted for this study

r,‘\lp—-* Acronym | Name of the index Descriptio Ot
e n t
I. R10 Heavy precipitation days Annual number of days with D:;’S
SRR S =0 mm/da
5 T b
P R20 Very heavy precipitation Annual number of days with | Days
izt 20 mm/da
Lj"—w R25 IE.xtre’meliy heavy Annual number of days wh):an days 2
e | precipitation days L precipitation =25 mm
4 Rx1day Max 1-day precipitation Annual maximum 1-day mm
amount Sk precipitation
3 Rx5days Max 5-day precipitation Annual maximum consecutive mm
Amount 5-day precipitation J

24 Trend Analysis

The data analysis was done using th
used by Mann, (1945) and modified by Kendall, (1975). The signi
and 0.1 was taken as thresholds to classify the significance of upwar
is a non-parametric test commonly used to detect significant trends in hydrolo
time series ( Oguntunde, et al., 2014; He, et al., 2015; Kundu, Ket al., 2015) as 2 standard.
distribution-free and does not assume any special form for the distribution function of the data,

has low sensitivity to abrupt breaks due to inhomogeneous time series.

e Mann-Kendall (MK) test. It is a non-parametric approach originally
ficant levels at a= 0.001, 0.01, 0.05,

d and downward trends. The MK test
gical and meteorological
The MK is
the test

3. Results and Discussion
3.1. General changes in extreme precipitation based on all indices used
Trends were calculated for each of the selected 5 indices datasets. The number of negative trend, positive

trend, and significant trends was expressed as a percentage of all examined indices (Table 2). As a general
overview, increasing trends are the most frequent, with 80% in R10, R20, and RX5 while 100% in R25
and RX1 respectively. In 40% of the indices, W€ have detected significant postive trend in R10, R20, R25

and RX1 respectively. The RXS reveals 60% significant trends.

Table 2. Basic parcent of Trends ' a : _ o M)
% of stations with o, of stations with % 0 : ~
Sig negtive trends Sig positive trends

negative trends positive UM

R10 20 80 0 :g

R20 20 80 0 40

R25 0 100 8 o
00

s ¢ : 0 60

S = 4——’6—3'&”/
2018)

Source: Author’s Computation (

changes in statges of heavy rainfall
pecially in areas which are
nt of days when rainfall 2
d five days (RXS) rainfall

32 Trends In Extreme Rainfall _
The trends in extreme rainfall indices is rcprcsented in Tal:.l::n ifT::-zpeny es
to extremely heavy rainfall 15 associated with the dcstr;i I11 ty,
prone to flash floods (Ongoma et al- 2016). The Man ST Nrhen
10 mm, >R20 mm, =R25 mm, maximum one day (RX1) rei

amount.
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ainfy)|

1011
: age stat101 h
. the rain gU ionificant trends in R10 at g,
: s in R10 for all cted signl no ap,
ositive trends I The study deté d
ative trends. 111

r : xception Gusay ¢

guage station which depict pee ositive trends 1N ﬂ“. thcqs(;a[\:/(::r:'e\‘c;:tlcztcd pat Kano a:ltc?ulg;thm
Katsina stations. The R20 indicates P ¢ positive trends 10 I Significant positive trend is dege, swf"
reveals negative trends. The significant p 11 the studied stations: 1gn 4 P8 Founihisi st Cled
stations. The R25 reveals positive trel;ldséﬁ ;ings of this study are consnftl al, 2017; Zhang e a]T 51;(@@.
e Il(latsma ?:ild(sl\?lli(glf-astttlzrlls-JOIC.?; Croitoru et al., 2015; Guan, » - 2017
across the wor , 9

Mukherjee, et al., 2018;)

The results reveals p

Table 3. Mann-Kendall Trends Test in Extreme Rﬂmg}l(ll RXS5
StationsR10 R20 T qrun s -t 08—
Gusau 016 RiEd e S i 0.62
E:gznao'gl 2.05% . 3.63*"""4.14***4-62***3-78** s

Katsina 2.62%* 2.92%% 2.27¢ P 2.37* . i p
Sokoto 1.1 0.83 1.4 : 9 -0.06
Yelwa 1.1 0.93 1.43 1.1

***Sionificant trend at a = 0.001, ** Significant trend at a= 0.01, * Significant

trend at a= 0.05, + Significant trend at a= 0.1
Source: Author’s Computation (2018)

4. Conclusion . :
In this study the trend of five (5) of rainfall extremes during 1981-2015 in North-West Nigeria, based op

daily rainfall records from six (6) synoptic stations were analysed. The MK test, were employed for dat
analysis. The results show number of heavy, very heavy and extremely heavy wet days increaseing
insigmificantly in some stations and significantly in other stations. R10 show an overall increase in heavy
rainfall in all stations except Gusau. The changes remained insignificant throughout the study period
except Kano and Katsina where significant changes were detected. Similarly, very heavy rainfall (R20)
and extremely heavy ramnfall (R25) are observed to increase during the study period. The maximum one
day and five days rainfall amount in a year showed increasing trends across the study area. It 1s worth
noting that Kano station revealed consistent significant trend in al| the indices. The trends in the indices

that similar research utilising longer- te :
AP » g ™ observed data ext : e litat
generalisation of the outcome made herein, ending to entire Nigeria, to faciltzt
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