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Daily rainfall variability in south western Nigeria
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ABSTRACf. The spatial structure of, and distances between. rai nfall-areas in southwestern Nigeria were
analysed using the cross-co rrelatio n technique. Data were: an alysed for three weather situations, namely, line
squall, monsoon and thunderstorm periods.

The rainfallcro ss-correlation field was foundfor all the weathersituations to be elliptical in shape with the
major axis following the trend of Ihe dominant relief in the region. However, typica l distances were found 10
separate the rainfall areas according to the weather situtation : SO km apart in monsoon rains. 75 km apart
in line- squall rains bUI 100kmapartin thunderstormrains.

1. Introduction

Based on theoret ical considerations, Mort h in
a perso nal communicat ion to Sharon (1974) com
mented on the feasibility of a preferred distance bet ween
adjacent convective ra instorms in Suk umala nd, Tanz
ani a . Using data on the average rainfall per sto rm and
the water vapour content of the ai r in a model for con
vect ive ra insto rms, he found a distance of ro ugh ly 50 km
between cells as quite possi ble. By su bjecting the prevai l
ing distances between rain-areas to statistical analysis
fort he same region, Sharon (1974) reported a spacing of
rai nfall-producing cells which fall into two (or possih ly
even three) ranges of typical d istances in Sukumaland,
an inland part of Tan zania. Sharon (1974) found an
average of 50 km betwee n cells that are closer to eac h
ot her and abou t 100 km for some other cells, further
apart.

Austin et al, ( 1961) reported a similar spacing of cell
gro ups in line-squ all rai ns over the northeastern part of
the Uni ted States while the study of Owen (1966) indicat
ed a similar arrangement of cell groups in' air-mass
thunderstorm rain s ove r New England.

West Africa receives ra infall from such convective
systems, namely, line-squa lls, thunderstorms and mo n
soo ns. Th is study is, the refore, concerned with the
ana lysis of the spatia l str uctu re of, and distances between ,
rai nfall-areas unde r different weather situations based on

data analysed for southweste rn Nigeria. It is pertinentto
mention that Sharon (1974) definit ion of a rainfall-area
as an area receiving rainfall duri ng a given time was
adopted in thi s study.

2. The nature of rainfall in southwestern Nigeria

The study a rea is sou thwes tern Nigeria (Fig. I) . It is
demarcated in the nort h by rivers Teshi and the Niger
while only river Niger forms the boundary towards the
cast. The relief of The area is domi nated by the Yoruba
Ku rukuru hills which toget her form the so uthwest up
land of Nigeria. This upland area approximate ly traverses
the study area in the SE-NE direction .

Ra infall in sou thwestern Niger ia, as in the rest of
West Africa, is induced by the presence of synoptic
scale disturbance s within the moist sou thwest airs trea m
(the southwcsterlies) which decreases in depth inland
fro m the coas t. These synoptic scale weather disturban ces
are The line-sq ualls, thundersto rms and The monsoons.
Line-squalls (or dis turba nce lines) refer to a system of
several thunderstorms orga nised in lines or bands an d
moving as orga nised systems. The y have their axis
orie nted approximately nort h-south and pro pagate
westwards from the east. Thundersto rms are of limited
spatial exten t and they have a sho rt life span . Becau se
they result from convection they tend to occur randomly
in space. According to Omot osho (1985) the West
African mo nsoo n ra in can be taken to be the prolonged
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