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Global warming is expected to accelerate the global water cycle, leading to an increase in the frequency and
severity of extreme events like storms, floods, and droughts. However, to date observational evidence of the
intensity and spatial impact of such acceleration is inconsistent among studies, mostly due to a lack of direct
long-term observations of the moisture status of the land surface. Moreover, regional signs of water cycle
acceleration are often masked by natural multiyear climate variability induced by ocean-atmosphere oscillations
like El Niño Southern Oscillation, especially over areas where moisture is the main climatic constraint of plant
growth. Yet, the anticipated changes in moisture availability are expected to modify species composition and
ecosystem function through multiple interacting pathways. This would in turn affect vegetation production and
the efficiency of ecosystems to sequestrate atmospheric carbon dioxide, thus potentially influencing the pace of
global warming. However, the impacts of climate change on vegetation predicted by models are uncertain as the
link between soil moisture variability and vegetation is only poorly understood.
This presentation gives an overview of the potential of remote sensing for studying a) the dynamics and changes
in soil moisture availability worldwide, and b) the impact of soil moisture variability on vegetation growth and,
hence, the carbon cycle. We will discuss strengths and limitations of current state-of-the-art datasets of soil water
availability and present various methods to link water availability to variations in vegetation condition, including
regression analysis, tree ring based approaches, and assimilation of earth observation data into carbon models.

