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A field study of the mean surface layer structure in Sub-Saharan West Africa:
The pre-monsoon (Dry) season
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ABSTRACT. A major field study oCme meansurfacelayer(SL) stru cture at the peak of thediy season (January-Feb
ruary) in the sub-Saharan West Africa is reponedfrommicro-meteorological measurements conducted on an instrumented

23m mast at Osu (7°26'N. 40:3S'E), Nigeria.Tbe results presented comprised of the vertical profiles of hori zontal wind and
temperature. and the: net radiation. Also. the diwnal patternswerediscussed, Estimates of theturbulence intensityouf<u>. the
gradient Richardson numberRi. and the fluxes of momentum and heat were deduced from theprofiledata.

Due10 the "Neak winds (<3m1s) thaiIypitied thenear-surface now.theSL turbulence was prominent only for daytime
when solarheating of tho: surface is usually intense. At nighl timetheturbulence is highly suppressed and intermittent. Inthe
unstableSL. 1he similarity functions for momentumand heat are well fined by empirical nux-profile relationships. however.
this is nocvalid for the stable conditions.

Tbe major result of this study represents 3 contribution towardsexplaining in detail. thesurface layercharacteristics
and testingapplicability of SL empirical relationships at thelow latitudes.

K~ werds , Temperature profile.. Turbulence. Net radiation

I 1. Introduction southwesterlyand thenonheasterly winds over the sub-con-

The sub-Saharan (tropical) region of West Africa is tinent (Adejo kun. 1966). Based on the latitudinal positions

located between the equator and reaching a northward extenl of the lTD are the well recognized weather zones within the

of about latitude 20oN.The area experiences tropica lclimate sub-region (Hamilton and Archbold. 1945).
such that the year can roughly be divided into two seasons: The vertical structure of the tropical boundary layer is
wet (April-Oc tober) and dry (Nove mber-March). This quite distinct from that observed at both the mid and high
change of seaso ns occurs in assoc iation with the meridional latitudes. The layer extends from the surface up to the

movement of the Inter-Tropical Discontinuity (lTD) line trade-wind inversion level. which is very stably stratified
which represents the demarcati on at the surface. between the such that it impedes the vertical transfer of energy and

"Present affiliation: Meteorologisches Obscrvatorium. Lindenberg. 1~864 Lindenbcl1. Gcnnany
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