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ABSTRACT 
 

Africa is one of the regions in the world most vulnerable to climate change. This vulnerability 
and the limitations of poor countries to adapt to climate change challenges were highlighted in 
Climate Change 2007 (IPCC). With the population outburst in the 20th century, the weight of the 
human factor in the environmental equation increased, and human activity has become one of the 
main causes of change in an environment already affected by climate change. The Sudano-
Sahelian area, a rainfed agriculture dependent zone, appears as a particularly vulnerable 
environment, subjected to major evolutions due to climate and man-induced changes.  

The objective of the RESSAC project is to determine the combined effects of climatic and 
environmental changes on water resources on the Bani catchment (130 000 km²) in Mali, and to 
elaborate climatic, environmental and socio-economic scenarios on the medium-term (2050). 
Conditions of streaming and drainage being very dependent on land cover, it was considered 
necessary to improve the hydrological models, taking into account the land cover dynamics [1]. 
Remote sensing appears to be a very good tool to characterize land cover on large territories. In 
particular, the NOAA-AVHRR images have been widely used for global studies of the Sahelian 
environment [2] due to their archive size (26 years), low cost, suitable wavebands and high 
temporal resolution. However, the land cover characterization still needs the development of 
methods for the monitoring of land cover at large scale by remote sensing.  
 

This study is based on two premises: 1) NDVI is highly correlated with rainfall in the Sahel 
region [e.g. 3] and 2) a unique relation exists between rainfall and a land cover type, i.e. a land 
cover change can be detected thanks to a change of the rainfall-NDVI relation. To study this 
relation, the annual Rain Use Efficiency (RUE) was used [4]: 
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It was calculated for seven sub-basins of the Bani catchment, using the radiometrically 

(cloud screen) corrected NDVI AVHRR time series (LAC data, 1982 to 2006 at 8 km spatial 



resolution, 15-days synthesis), and monthly rainfall data from 65 weather stations, over the same 
period.  
The RUE is dependent on NDVI, which is, in turn, dependent on rainfall and land cover. In order 
to free the RUE from rainfall and exclusively characterize land cover dynamics due to 
anthropogenic pressure, the relation between annual efficiency and rainfall was modelled for each 
sub-basin. Then, this linear model was then used to normalize the evolution of the RUE through 
time. Finally, we produced a map of annual trends of “normalized RUE” in the sub-basins. 

 
The study indicates that the analysis of the relations rainfall-NDVI is adapted to the 

monitoring of land use dynamics at the regional scale. It reveals that the normalized RUE, 
dependent on land cover and consequently on human activities, is stable or in light increase from 
1982 to 2006 for six of the seven elementary watersheds. These results may be explained by a 
change in land cover from forest to crop [4]. A validation based on Landsat images is being 
processed.  
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