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ABSTRACT: 

 

Monitoring vegetation dynamics in drylands is essential for a better understanding of how the Earth system responds to climatic 

variability and anthropogenic pressures. Frequently-acquired synoptic data from the earth observation (EO) satellites have been 

commonly-applied to monitor vegetation cover patterns often at coarse spatial resolution (>1km). It still should be investigated how 

adequately such coarse-scale datasets could capture vegetation dynamics in the heterogeneous dryland landscapes and whether such 

small-scale assessments could support land use and management. With the availability of medium spatial resolution (250m) MODIS 

time series data spanning since 2000, the advancement of vegetation assessment has become possible. 

 

We drew on experience from current EO research in Africa and Asia based on the 250m MODIS vegetation index time series 

covering large spatial extents; (1) a multi-sensor approach to map human-induced vegetation productivity decline over eastern 

Africa, (2) a robust trend analysis approach to monitor patterns of vegetation dynamics and trends across sub-region in southern 

Africa, (3) an integrative multi-data approach to map land degradation trends over irrigated drylands of Central Asia. In the first 

example, vegetation productivity decline was effectively linked to land transformation processes in eastern Africa. By using rainfall 

trends from passive radar observations, climate-induced changes were largely disentangled from the human-induced change. In the 

second example in southern Africa, we derived a key set of phenometrics (overall greenness, peak and timing of annual greenness) 

and analyzed trends in these parameters. In the last example, we revealed vegetation productivity decline in the irrigated agro-

ecosystems of Central Asia and explained the observed patterns in relation to environmental and socioeconomic drivers. The paper 

concluded on possibilities and constraints of the available data and methods used to map and monitor vegetation dynamics at 

medium spatial resolution in relation to evolving issues in eastern and southern Africa and Central Asia. 
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