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ABSTRACT

This paper presents an analysis of sub-Saharan rainfall for the years 1976-80. Rainfall is represented by
a standardized annual departure calculated as the ratio of the annual departure to the standard departure.
The departures for each of the five years are calculated for four semi-arid sub-Saharan zones and compared
with values for the period 1901-75. Departures for regional subdivisions and individual stations are also
derived. The analysis clearly shows that drought persisted in the region until at least 1980. The question of
possible biogeophysical feedback acting to prolong the dry episode is addressed.

1. Introduction

In the years 1968-73, a drought of catastrophic
proportions ravaged the West African Sahel; in its
peak years, 1972 and 1973, annual totals were ~50%
of the long-term mean. Rainfall in 1974 and 1975
was still 15<20% below normal (Nicholson, 1980),
but compared to the previous years, conditions had
dramatically improved and the drought was generally
presumed to have ended. The apparent return of
“normal” economic and human conditions sup-
ported this assumption and also removed the sense
of urgency in studying Sahel rainfall for later years.
As a result of both this and the difficulty in obtaining
current weather information for the region, few stud-
ies have analyzed the rainfall conditions of more re-
cent years. However, a published analysis of runoff
records for the Senegal, Niger and Chari Rivers
(Faure and Gac, 1981) suggested that a drought per-
sisted in the Sahel until at least 1979. This is not
conclusive evidence of drought, because these rivers
originate in humid regions further south and the in-
terpretation of their flow is ambiguous, despite a fairly
high correlation with Sahel rainfall (Palutikof ez al.,
1981). In this paper sub-Saharan precipitation records
for the years 1976-80 are analyzed in order to assess
whether or not drought continued in the region.

2. Analysis

The data used in the analysis were compiled by
Dennis Shea of NCAR. Records are available for only
a subset (Fig. 1) of the stations used previously by
Nicholson (1980) but the same analysis procedure is
used. A transformed, annual rainfall departure x;, is

derived for each station and year as
(1)

where r;, represents the annual total for station / and
year j, 7; is the annual mean rainfall at station i av-
eraged over the entire length of record (usually ~50
years), and o; is the standard deviation of the annual
rainfall at station /. For a particular region or zone,
the areally integrated rainfall for the year § is repre-
sented by a rainfall departure,
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where I, is the number of stations available for the
year j.

This value is derived for the same regions and zones
used previously by Nicholson (1980). Four sub-Sa-
haran zones (Fig. 1) include the Sahelo-Sahara, with
annual mean rainfall between about 50 and 100 mm;
the Sahel with 100-400 mm; the Soudan, with 400-
1200 mm; and the Soudano-Guinean zone, with
1200-1600 mm. The variability of rainfall ranges
from 50% in the northern area to 15 or 20% in the
wetter southern extreme, while the length of the rainy
season is limited to one summer month in the north
and progressively increases southward to eight months
in the Soudano-Guinean zone. Rainfall variation
within the entire region is fairly coherent and major
wet or dry episodes generally affect the entire east—
west extent of the zones; however, at times conditions
in the eastern or western extremes may differ from
the zonal averages (Nicholson, 1979, 1980). Thus,
departures for the years 1976-80 are calculated for
each of the four sub-Saharan zones (Fig. 2) and for
the 19 regional divisions (Fig. 3) shown in Fig. 1.






