VOLUME 5, NUMBER 1

JOURNAL OF INFORMATION, EDUCATION,
SCIENCE AND TECHNOLOGY UIEST)

otts: o

FdUCation for CaP?

ISSN: 2360-8846




1 1 Tec JIEST) Vol. 5 No: 14
wn Journal of Information, Education, Science and Technology (JIEST) Vo &

TABLE OF CONTENTS

Groundwater Potentia] Evaluation using Simple Regression AnalySiS. at Gidan I.Qg'algo 1
Campus Phage II, Minna, North central Nigeria. Jonah, S.A., Majekodunmi, S.E.,
Nmadu, E.N., Suleiman,A.O., Muhammad, J.D., & Adamu, I.B.

o

Sustainable Development of The Ni geri

Skill Acquisition by Business
Suleiman

an Economy through Social Entrep_reneurship 13
Education Graduates. Magnus, P. Udo & F aruk, A,

3. Head or Tajl: Do Parents' Socio-Economic Status Influence the Performance of Entry 21

Level Senior Secondary Students in Economics, Oyetoro, Oyebode Stephen Oyetoro,
Oyebanke Veronica & Adegboye Abidenu Cornelius

4, Impact of Digital '
Concept of Polluti

ry School Biology Students' Retention on the 33
E., Osebor, E.,Al

oninAgaie Metropolis of Niger State. Koroka, M. U. S. Yakubu, S.
iyu,N. M., Duru, P. T. & Yusuf J. Amina

5. ICT Access and Int

egration Into th
Chib

¢ English Language Classroom. Chike-Okoli, 40
uogwu Felicia & Ahmed, Muh

ammed Sadik

for Employment through Technical 47

cation & Training (TVET). Umar, B. Kudu, Musa, Abdulrahaman

Ewugi, & Salawu, Chata James

7. Statistical Mode]

ing of Unemployment Duration in llorin, Nigeria. Bushirat T. 53
Bolarinwa
8. Relationship Between Provision of Information Resources and Use of Departmental g
Libraries In Universities in Nigeria. Abdulganiy, Okanla Ahmed
9, Availability, Currency and Extent of Information Resources Utilization by Students in 69
Tertiary Institution Libraries in Maiduguri Metr

opolis, Borno State, Ibrahim Vandi &
Fatima L. Ibrahim

10. Adoption and Use of ICT Tools For Effective Service Delivery in Federal University of 80
: Technology, Minna, Library. Chuks-Ibe, Prisca Oluchi

4

1. Characteristics of Annual Rainfall Ovyer Guinea Savanna Zone, Nigeria. Audu, E.B. 87
Abubakar,A.S; Ojoye,S; Muhammcd, M. & Mohammed, S.Y.

12, Trend in Heavy Rainfall Qver the Guinea Savanna Zone, Nigeria, Audu, E.B., 95
Abubakar,A. S, Ojoye,S.' Muhammed, M. & Abenu, A,

13,

Relationship Between Counsellors' E;
Attendance of Students in Federal
EzckicmondoascenOhid

motional Intelligence, Stud
Unity Colleges in North-C
aJoseph Audy & Igho, H

y Habits and School 103
cntral Nigeria, |

anior,
appiness lhuoma



= Journal of | nformation, Education, Science and Technology (JIEST) Vol. 5 No: I aa

ANNUAL RAINFALL OVER GUINEA SAVANNA ZONE,
NIGERIA
Audu, E. B'; Abubakar. i 2
Goverrnment Secondary Sihiéloziggés s Muhammed, M*. & Mohammed, S.Y."

*Department of Geography Feadars] @30, Pegi, Federal Capital Territory, Nigeria

; eral Univers; f . I o
Email: . ty of Technology, Minna, Niger State, Nigeria.
audu_ebama1y1@yahoo.com Mobile:+2);4-803-5 85-%6 19

Wlyrainfall p f annual rainfall over Guinea Savanna Zone,
- . mjal (mm) obtained from the Nigerian Meteorological Agenc

1 = ) . ) igerian Meteorologi gency,
?gggongL]i‘go(; 3 f’iflé)mjngiﬁ fa’jségg’ %akurdz, Lokoja, Ilorin, Jos, Lafia, Minna and Kaduna; Abuja,
comparism, simple linear reg“ 2 —2013 (33 years). Long term rainfall mean, multiple mean

i) shatness, JarsioRland ession, regression coefficient, maximum, minimum, standard deviation
(SD), ESS, ana cumulative of variation (CV) were used for analysis. Results were presented

. " s
in Zlgle ?’::L}:EL;; ;idT he Conlclluszon revealed moderate inter-annual rainfall variation, alternate upward
oI Ol? ”)] e ; aswellas a general upward trend in recent years. It was also discovered that inter-
rainfall characteristics vary across the data collection poinis even though they are within the same

climatic Fene. Recom_me”datlonsfocused on the need for similar studies to be carried out to cover other
characteristics of rainfall over the study area and in other ecological regions of Nigeria. Short—term
weather forecast was also advocated.

Key words: Rainfall, variability, global warming, water resources, weather forecast

1.Introduction
Weather affects man in almost all his daily activities. In

determined the traditional patterns of food, clothing, housing, agriculture, transportation and social
festivals (Asnani, 2005). In Nigeria, rainfall seems to be the most important climate variable because of its
role in human activities. The most important human activity in Nigeria remains agriculture which is still
largely rain-fed due to inadequate technology for mechanised farming. Rain is also a major source of
water for domestic uses and recharging of underground water. According to Eke (2017), rainfall is without
doubt the single and most critical physical climatic variable influencing human activities in West Africa.

every part of the world, the weather patterns have

Rainfall is unevenly distributed across Nigeria as it varies over climaticzones and meteorological stations
in onset, cessation, duration, number of rain days, daily, weekly, monthly, annual, pentad and decadal
distribution; frequency, magnitude as well as type. Over the.Guinea Savanna Zong, Nigeria (GSZN),
rainy season generally starts in April and ends in Ogtober with changing patterns inform of early/late
onset, early/late cessation, normal/abnormal duration (shorter or 1onge1: than normal) as well as
normal/abnormal accumulated daily, weekly, monthly, and apnual. chordmg to Dada (2016), rainfall
Patterns have changed over the years as a result of global warming and climate change.

d tr i annual and inter-annual rainfall are witnessed in Nigeria and it is an
Hf}iﬁgﬁﬁiﬁiﬁ??ﬁn@aﬁ?ﬁ ]S:}llrel ls)toutc}lly ofIornongo (2016) observeq an incyeasing tr@nd qf rainfall in most
years overAGboko Benue State. Also, Okoro (2017) observed an mc.reasmg t.rend‘ in rainfall over Blda’
Niger State betwe;n 2007-2016. The alternate upward al}d dowanxd tr.epds in .ramfal] over Ni geria are

Ccoming a major concern to both government and p}lbhc. Ir1'01'ee'151n.g rainfall trend results mostly into
ﬂooding as witjnessed in September, 2018 n states like Kog}, ngel, Benpe and Kwara, Acgordmg to
Iomongo (201 6) the inter-annual variation of ramfa'll mostly i nor thern Nx‘gexxg is 111}1th gnd result into
climate ang weatjher hazards especially floods. Previous stud.1.<-35 on GI\?ZN llegan ding 1a1|1f§11 focused on
individua] data collection points without focusing on t?le e’n‘t1;c'G'S.Z d(l\/tlot]i;mnedi 20 110’ Da dfl’ 20 16;‘
lomongo 2016: Eke. 2017; Okoro, 2017). Hence, this }fs?.dl(c(;ésig;we atstudying the characteristics of
annug] g nfall o’v::r tf1e entire Guinea Savanna Zone, Nigeria :

,2; he Study Area
heGuineq Savanna Zone, -
Ongitudes 4°-1(°E andlatitudes 0~

Nigeria (GSZN)is centrally located in Nigeria. It is located begy
o

een
11°30'N (Figure 1). The study arca is characterized by two (2)m

ajor
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cal Maritime Airmass (’?l.T) Z:nc?l‘ E:gl)em;lll C;O'n‘ﬁnelmll Al
(Adakayi, 2000 cited in Ama. 2017). Tl}e a]tc,mmilﬁﬁ:lll%lrigtcély. . ilmes\m::]“;% \\fil]ds | (m:s }
oceurrence of two (2) distinct scasons “'hICh.“]?O o¢ ]Iflly August and Scmcm\b‘cr “’C-t(r'. .
scasons. Rainfall is moderate with 60% m.]‘hnfu l:]«l;wd st’rona winds (Ama,2017’6 L nfaly
association of squall lines, lightening, thunderstorms ane ==

. . s UMagor \C'-ll‘x
Dry season is experienced bet Oro, 2 In
1 | 5 hivle & .y ; N
highest mean temperature is recorded in March. Dry Ween OCtober\)‘ I

prevailing winds namely; Trop!

A i
(Mohammed, 2010). Pri|
The relief of the study area is made up of both high and IO\I;I-qndi&i\fi{;zizci;él?iig Cltded invomag()m 2

Olayinka, 2017). Itis predominantly underlain by Precambrian § , and schigyg ofen 201,

. i laterite (lor st
basement complex. Its soils comprise mostly Sa;\gi;‘“: clay and (lornongo, 2016; Omg,
2016; Oshin, 2008 cited in Ama, 2017; Omasoro, 2 ).

The vegetation of the study area is savanna (Physical Settnﬁlg, N‘g?l Emte _Cllted m Okesoly. 2016 T
vegetation has been severely altered by man through numerous laclm t1es such as bush buming‘, farminm
firewood harvesting, mining/excavations, constructions and settlement. g

_— °d
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Figure 1: The Study Area
Source: National Space Research and DevelopmemAgency (NASRDA)(2018)

Materials and methods

Scc~ondar.y data on monthlyrainfall (mm) which were in numerical form for Makurdi, Lokoja, llorin
Lafia, Minna Jos and Kaduna, 1981-2015: Abuja, 1983-2015 and Ibi, 1981-2013 were used for this

study.These data were sourced from the Nigeri . . . The data points
S genan Meteorologicy ; agos. The datap
are evenly distributed across the GSZN_ gical Agency, Oshodi, Lag

Theannual rainfall (mm) was calculated thys:
Lety=years,x =monthly rainfal| (mm)
W=t Pimseeosi ) 34R
Yr=yutyntyn+ B LY
= v +y,:+'\,r~.-.+ weYin

Yis= Yasy +_}’I~'3 +yti t e Vin
n

»W‘:Z xji

=]

wherej=12,......... 35;i=

: Ij 12, 5;i 1,2,..: ...... mlmberofmontl i
Simple linear regression analysis wag e to g Sinayear
dependent variables per year. [t wag Calculate (] S‘Lmam th
y=mx+c¢ A

2
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relationship between the indepe
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is, m= S]O])C.

X
n the

.v:dependent variable, x = inde ,
»¥=independent variable, ¢ = intercept of the trend 01 Y a
o variation 11

0l Ouy U N Of thf va . o .

b Spccdent variablex, R-squ 2
Ay AT a -
ndepe quare (R) was used and calculated as thus:

R s .
MTES g

(OS]

}\'2 =17 SEE et
AR 3 «
=Yy — (g + b)?
4

j'Silrc‘y—lind

7
Y = y; — ¥)*
_Sﬁbmcufc,x' Z(‘ ¢ V)
i~
ere: SSE fs?mlof square error, regline =regression line
The annual 111 all mean was calculated after Ekeruo e al (1989)as thus:
bl 4
2 i ) )
where:t = mean, T = sumefrainfall, N =wonberofyears
ole mean Comparisim was used to de i N .
Multlplb ; : sed to determine the difference in terms of mean
he data collection poInts. : .
coeflicient was used to determine the measure of devi

The skewness
the distribution. It was calculated after Brown (2016) as thus:

— /115312

Jd
(x = Fywand m, =3{x - e
the tailedness of the probability distribution of a real
Jated atter Brown (2016) as thus:

¥

—
=

annual rainfall across

ation of the data from symmetry of

{
where: My =
To determine
used and calcu

5

_valued random rainfall, kurtosis was

s .
o= and excess Kurtasis = g, = 4y 3
sy e
' e :
Where: M. = T — Fyrand my = Y.(x — B 6
msand my = 3rd il Ath moments of data set,me =

| equations 7 and §, n=sample size,

parianee
To show how spre

3t -
= =Y (s —H
J \,NZL (& 1)
Where: {=mean, x=total annua

Cumulative of variation was €
rainfallover the years as thus:
o

ion () was used and calculated as thus:

ad out the data values are, standard deviat

7

| rainfall, Z=sum,n=number of data set (years)
alculated after Umar (2010) to determine the degree of variation 1n

5D
(v === X 100%
oA —
Where: CV = cumulative of variation, SD- standard deviation,x” — mean
ollection points in the study area. The study area
lity.Rainfall variability over the study area shows

of occurrence due to differences in latitudinal
lief and vegetation. The highest rainfall of about
as recorde hile the lowest rainfall of about 697.1 mm

2456.90 mm in the study area w , D
was also recorded at Ilorin in 002.The data collection points are experiencing alternate upward and
downward trends. Results also showed that in recent time, Malkurdi, .L‘okoj'a, Iorin, Jos, Lafia, Minna and
Kaduna are experiencing upward trend in annual rainfall hence, positive linear trend while Abuja and Ibi
areexperiencingdownward trend. Nigerian Meteorological Agency(NiMet) (201 7) confirmed increase in

ate upward and downward trends are due to the

annual rainf; : eria from 2000 t0 2017.The altern
oy te variability and climate change (Audue? al,2012).

effects of global warming, clima

Results and Discussion

Figs. 2-11. Show the annual rainfall (mm) over dafa ¢

enjoys moderate annual rainfall as well asrainfall variabi

diverse spacio and temporal (space and time) patterns

locations and other localized factorsamong which arerc
d at Ilorinin 2014, w

n) recorded by somemeteorological stations over the
aku et al, 2018) which occurred in Nigeria mostly in
¢ late 1970s and extended to 1980s (Adejuwon
of below normal is also evidence of dry

F he annual rainfall of below normal (less than mea
Sudy area in 1980s are attributable to drqught (Ishia
the Sudano-Sahelian and Guinea Ecolog1ca1 7ones in th

and Jegede, 2011; Ojoye; 2013; Adeogull et al, 2016). Rainfall

$pells and droughts over the study arca-
B39

~——
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Figure 3: Annual rainfall over Lokoja, 1981-7 15

Figure 2: Annual rainfall over Makurdi, 1981-2015

Source: Authors' computation, 2018 Source:

Authors' computation, 2018
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Figured: Annual rainfall over Tlorin, 1981-3015 Fi

gure 5: Annual rainfall over Jos, 1981-2015

Source: Authors’ computation, 2018  Source: Authors’ computation, 2018
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The coefficient of multiple determinations (R’) for the study area is positive (Figure 11). However, the
values vary among data collection points (Figures 2-9). The implication of the R’ is that positive changes
are occurring in the inter-annual rainfall across the study area. On the contrary, Ibi is experiencing no
change (Figure 10).

According to Figure 11, lowest mean rainfall in the GSZN (study area) was recorded in 1983 while the
highest mean was recorded in 2014. The zone is experiencing moderate rainfall variability, while the
range is about 446.96 mm. The linear equation is positive supporting the upward trend in rainfall over the
fegion. Ibrahim et al (2018), observed an insignificant upward trend in rainfall over some meteorological
stations in Savanna region, Nigeria.

Tabl(? 1 shows the simple statistical analysis of annual rainfall over the study area. The mean in the study
areais above 1000 mm and it is within the range of 1000 mm—1200 mm except for Abuja which is above
1400 mm Rainfall around the mean is regarded as normal, while rainfall below or above the mean is
fegarded as abnormal. Mean rainfall for the entire study area (GSZN) based on this study is moderate
%bout 1220.43 mm.

Allé tléeb data colle9t1011 points haye high ranges si.gr}ifying great inﬁer—annual variations of rainfall, The
Vit also confirms the great s1z¢ In dev‘laltlons.m m'ter—'annual rainfall over t'he area. The coefficient of
L grcgfl; (CV) for the data points 1s high. This by implication means that variationin inter-annual rainfa]]
“al. Itis greater over Ilorin with the highest value 0of 24% and lowest over Jos with a value of 10% Th
“Spcc?;dlorin is the highest. partly due to the astronomical increase in annual rainfall in recent }./cari
Ringy y 20}4. The kurtosis and skewness are not close to zero (0) hence depicting that int,er-anhu({l
Variation is great over the study area. -

\_\

A

= )




. sonce and Technology (JIEST) Vol 5 _
Education; Scrence No. l '

pattioth
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Minna Jos

Table 1:Simple statistic

Data point /  Makur B
s 2330 120% o350 72480 768 ggo
izg;t(ll:]sm) s a2 100182 77120 100800 81840 814.70 793 4

850.60 90 \
Range(mm) 855-§O ‘ ggigg 718.50 697.10 8]39988) (20]5) (1987) (1995) (2008)
Min(mm)  761.50 o (003) (2001) 5617 [0 2011.70 1543.20 1582.70 1658.9¢

1191.69

1982) 6
year (2003) 1569.1  2460. 2002) (2012) (2014
Max (mm) 11691979.;0 1767.10 o009 @014 (1999 ( (2002) )
year ( (1999) 30 638 -236 261 43

1.874 -
Skewness 157 557 530 _048 925 22 3.809 384

358
Kurosis  -526 134 IR S0 ko 20078 1633512677 195,

0 0
SD 212/.92 %g;& oo, 2% 15% 14% 13% 10% 16%
CvV 18% 0
Source: Authors' computation, 2018 d agriculture are enormous. When rainfall js above

b et w t ) t 1d underground water. Excessive surface water leads to soi]
i f u g
normal, there will be abundant surface ar

i i ioh water level in water bodies which also leads to riverine flooding apq
f;r?csils?irzlzgc(iafg(;iglel}%eisc::; %ﬁic}:;giggte in 1999) as well as high rate of recharglr;\gbof undergr?unq water
especially where rainfall is concentrated within few months, we‘eks and/ OIl' dz}ys.h o‘\(fjctnogn? rainfal] is
due to global warming which is causing high rates of evaporation and relative humi .1 y. Be .OW normal
rainfall, leads to acute shortage of surface as well as underground water (due to low ‘mﬁltratlon) Wh'lch
also affects domestic water supply especially in rural areas with high dependence on rain water harvesting
and collection of water from streams, ponds, rivulets, lakes, dams and rivers.

Inthe area of agriculture, rainfall below the mean has negative effects in form of crop failure. Crop growth
and yields are usually affected inform of delayed planting, poor germination, stunted growth, low
flowering and low yield. According to Anuforom (2016), soil moisture conditions respond to

precipitation anomalies on a relatively short scale; while the ground water, steam flow and reservoir
storagereﬂectsthelonger-termprecipitation anomalies.

Conclusion and Recommendations
This study is to ascertain the characteristics of g
(GSZN). The findings revealed moderate inter-g
variation, alternate upward and downward trends

nnueil rainfall over Guinea Savanna Zone, Nigeria
nnua

should be carried out to cover other characteristics gi-ri‘; ri; ther
a

regions of Nigeria, Rainfal] forecast (

: IS : very short, sh
attention with its results dissem;y, > S10r%, mediu gy, ' e
and inter-annual rainfa]] variation:ted 10 the grass footsoas to Serve :S le(?irrllg}; tel’m). Should‘ bet }%l\t/fil?rllfwl

; waming against both annue

" efore recommended that similar studies
over the study area and in other ecologlcal
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