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West African rainy season can be to some extent predicted with one-season advance
with numericd and/lor daidicd schemes based on locd (Atlantic) and remote
(ENSO-rdated) Sea Surface conditions. However these modds face the maor
problem of the indability of the underlying teeconnections during the 30-50 year
traning period, shown by some diagnosic sudies. Numericd dudies have
successfully reproduced the increase of the impact of ENSO and the decrease of the
meridiond SST anomdy gradient in the tropicd Atlantic in the 70's to mid 90's,
according to the changes in the globa SST context relaively to the earlier (50°'s-60's)
period. The role of the Indian Ocean seems to be important and needs further
investigations.

The West African monsoon interannud rainfal anomay perdstence aso indicaies a
grong role of the continenta conditions. The continental forcing has been addressed
through an energetic gpproach involving gSgnificat modifications in the boundary
layer Moig Static Energy (MSE) fidd during and before (April) the Sahdian rainy
season. In the NCEP/NCAR reanadyses, stronger MSE gradients between the Guinean
Gulf and the Sahara precede the wettest rainy seasons. they dlow a stronger and
desper monsoon intruson into the continent in summer. A daidica relaionship
between the previous 2nd Guinean and Sahdian rainy seasons highlights an inter-
seasond memory involving soil moisure and  vegetation over Guinea then MSE
content in soring. A series of smulations with ARPEGE-Climat Atmospheric Generd
Circulation Modd (AGCM) indicates that the modd monsoon is sendtive to the
modifications in the seasond cycle of the prescribed vegetation over Guinean Coast
region, leading to sgnificant changes in the monsoon onset date. The results however
ae less robugt than the SST forcing. A better representation of the vegetation
characteridtics, including the seasond cycle, seems to be crucid for modd’s
amulation of the West African Monsoon.

The predictability of the Sahdlian rainfdl was studied by comparing 24 runs from 5
AGCM forced by the same prescribed SST. Based on the skill of the ensemble mean,
rainy seasons have been categorized into “SST-forced” and “non SST-forced” years.
For some of the “non SST-forced” years, better skill is achieved by a datistical model
including summer MSE informetion; it indicates the predominance of the continenta
forcing. An dterndive daidica seasond forecasting scheme was developed. Based
on the Multiple Linear Regresson method, the modd is fed with April regiond
predictors as SST gradient over the South tropicd Atlantic basin, MSE gradient
between the gulf of Guinea and the Sahara margins and the previous 2nd Guinean
rany season. This smple modd reproduces, in cross-vaidation mode, 55% of the
Sahdian ranfdl variability over the period 1968-1998. The 2000 and 2001 Sahelian
rany seasons red-time forecasts performed with this MLR modd were correct as well
asthose made at amore local scale (2,5 x3,75).
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