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Surface recovering after a rain event: an AMMA inter-site study
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The soil and the vegetation in west Africa go through very contrasted stages along the year: from dry and stressed
during the dry season, to wet and well water-fed during the monsoon. The transition from one stage to another can
be very different according to surface properties, vegetation type, rainfall amount and rain event frequency. The
soil and vegetation capability to retain water or to evaporate after a rain event has a strong impact on atmospheric
low-layer characteristics, either dynamic or thermodynamic. In fact, soil and vegetation state exert a strong control
on the surface energy balance and the sensible and latent heat fluxes partitioning. The latter affects, among
others, the moistening of the low layer and the vertical development of the planetary boundary layer. Beyond the
importance of these low boundary conditions for the monsoon system, the results of this study provide diagnostics
which are suitable for the evaluation of the GCM at these time scales.

With its 3 meso-sites (Mali, Niger, Benin) where the surface/atmosphere exchanges and the soil and veg-
etation characteristics have been measured during several years, the AMMA campaign allows a thorough
study of the evolution of the surface fluxes response to the rain event along the seasonal cycle. In this study,
fallow and forest sites in Benin, fallow and millet sites in Niger and a grass-land site in Mali, all imple-
mented with rapid-measurements of humidity, temperature and wind components, are used to estimate the
sensible and latent heat fluxes with the Eddy-covariance method. The amplitude of the surface response (in
term of evaporative fraction) and surface recovering period, meaning the period after which the last rainfall does
not affect the surface any more, are analyzed according to the rain fall, the soil moisture and the LAI along the year.



