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Land cover change takes place in Africa as forests and shrublands are converted to agricultural
lands in order to meet the needs of growing population. Changes in land cover impact water
resources and carbon sequestration in vegetation cover with an influence on climate on local,
regional and continental scale. The impact of land cover change on ecosystem services were
studied in Taita Hills, Kenya, which is a model of typical mountainous area in sub-Saharan
Africa, and where University of Helsinki runs multidisciplinary Taita Research Station since
2011. This paper presents results and conclusions of carbon sequestration by vegetation, fog
deposit by forests and infiltration of water into soil on various land cover types. Carbon
sequestration was studied with field measurements, airborne laser scanner data and SPOT
satellite imagery from 1987 and 2011 for four points of time. Fog deposit was assessed by
canopy throughfall measurements and fog nets accompanied by forest structure assessment
using airborne laser scanner data and hemispheric photography. Infiltration studies were
performed on cropland, forests and grazing lands. The carbon densities were combined with
land cover maps resulting in carbon stock values for given land cover types for each point of
time. Expansion of croplands has been taking place since 1987 on the foothills and lowlands.
The carbon stock of trees decreased until 2003, after which there has been an increase. The
fog deposit captured by forests was a 20% addition to precipitation taking place especially in
dry  and  cool  months  of  a  year.  More  water  was  captured  in  high  volume  forests  and  the
process does not take place without forest cover. Infiltration was greater in the forests
compared to croplands and grazing lands causing poor ground water generation capability. As
a conclusion, land cover change causes decreased above ground carbon stocks, decreased
ability to capture and store water in the forests and decreased infiltration rates. Loss of forest
cover is causing problems in ecosystem services, environmental sustainability and livelihoods
of the local population. This calls for actions to promote climate smart landscapes in sub-
Saharan Africa.
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