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ABSTRACT

A simple satellite-based algorithm for estimating actual evaporation based on Makkink’s
equation is applied to a seasonal cycle in 2002 at three test sites in Ghana, West Africa: at
a location in the humid tropical southern region and two in the drier northern region. The
required input for the algorithm is incoming solar radiation, air temperature at standard
level, and the green-vegetation fraction. These data are obtained from Meteorological
Satellite (Meteosat) and Moderate-Resolution Imaging Spectroradiometer (MODIS)
images. The observation period includes the rapid wet-to-dry transition after the wet
season. Incoming solar radiation and air temperature are validated against local
measurements at the three sites. It is found that the incoming solar radiation obtained
from Meteosat corresponds well with the measurements. For air temperature from
Meteosat data, the diurnal cycle is realistically reproduced but is in need of a bias
correction. The algorithm output is compared with the evapotranspiration data obtained
from hourly large-aperture scintillometer observations and simultaneous “in situ”
measurements of net radiation and soil heat flux. It is found that the actual
evapotranspiration can be monitored using the modified Makkink method, with daily
mean errors of between 5% and 35% of measured evapotranspiration and a seasonal error
smaller than 5%. Furthermore, it appears that the algorithm realistically describes the
daily cycle of evapotranspiration.
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