1388

JOURNAL OF CLIMATE AND APPLIED METEOROLOGY

VOLUME 24

NOTES

Sub-Saharan Rainfall 1981-84 .

SHARON E. NICHOLSON*
Clark University, Department of Geography, Worcester, MA 01610
13 February 1985 and 24 May 1985

I. Introduction

A number of studies have documented the steady
decrease of rainfall which occurred from the 1950s to
the early 1970s in the West African Sahel (Tanaka et
al., 1975; Bunting et al., 1976; Kraus, 1977; Kidson,
1977; Nicholson, 1979; Lamb, 1978). The intense
drought which began around 1968 was generally
thought to have ended in the mid-1970s but updates
of earlier studies (Nicholson, 1982, 1983; Lamb, 1982,
1983) clearly established that it had not. A flurry of
recent press reports has further indicated continuation
and probably intensification of the drought situation
in West Africa. In this note, the magnitude and spatial
distribution of rainfall deficits since 1981 are described
and compared with fluctuations prior to that time.

2. Data and analysis

1t has become increasingly difficult to obtain mete-
orological data from Africa. The network of countries
and stations reporting to such sources as Monthly Cli-
matic Data for the World varies greatly from one year
to the next and the publications of the various African
meteorological services are generally not available in
the United States. Furthermore, there is usually a sev-
eral-year time delay in publication, many stations have
closed during the past decade, and some services (no-
tably Chad) have nearly ceased to function for multi-
year periods. A recent attempt has been made to obtain
African rainfall data for the years 1974-84 in order to
update a continental archive which covered the years
1901-73 and to update four sub-Saharan rainfall series
published previously (Nicholson, 1979, 1980, 1983).
Most of the data used for the current analysis were
obtained from the meteorological services of Burkina
Faso, Senegal, Mali, Mauritania, Gambia, Togo, Benin,
Sudan, Cameroun, the Congo, the Ivory Coast, and
Ghana and from the AGRHYMET Center in Niamey.
. The station network available for the period 1981-

84 is shown in Fig. 1. This includes most stations in-
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corporated in previous analyses, except for those in
Guinea, Guinea Bissau, and Chad. Sporadic data for
Chad have been obtained for 1983 in 1984; those in
the Ivory Coast are unavailable for 1981. For 1984,
December data were unavailable for a number of sta-
tions, but in all cases missing months were well within
the dry season and derived values are appropriate for
the year as a whole. .

In order to combine stations with different means
and variances, the standardization procedure used by
Kraus (1977), Nicholson (1979, 1980, 1983) and others
is adopted. For each station i/ and year j a transformed
annual rainfall departure is derived as

Xy = (ry — ¥)/ei, (n

where r represents the annual total for the station, ris
the annual mean rainfall at station i, and ¢ is the stan-
dard deviation of annual totals for the station. To per-
mit direct comparison with previous analyses, the long-
term mean up to 1973 is used (usually about 50 years
are available). Use of standardized values minimizes
the effect of dry stations where departures are large
compared with the mean. In each of three sub-Saharan
zones, the areally integrated rainfall for the year j is
represented as’

Ri=1I;' T x; @)
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where I is the number of stations (Table 1) available

for the year j.

3. Results and conclusions

Rainfall fluctuations for the Sahelo-Saharan, Sahel
and Soudan zones' (Fig. 1) for the period 1901 to 1984
are shown in Fig. 2. Rainfall deficits for 1981 through

! The Sahelo-Saharan, Sahel and Soudan zones, as defined pre-
viously (Nicholson, 1979, 1983) are areas south of the Sahara where
mean annual rainfall is, respectively, 50-100, 100-400 and 400~
1200 mm. The terms derive from a French vegetation classification
scheme roughly corresponding to these limits. A fourth, more southern
zone (Soudano-Guinean) was previously included, but data available
for 198184 are insufficient to provide a representative curve.






