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1. Introduction 

Land-atmosphere interactions are known to play a key role on climate and are expected to be critical to understand its evolution as a consequence of climate change. These land-air 
feedbacks are of utmost importance in those regions and periods when the intensity of evapotranspiration is high and, at the same time, controlled by soil moisture availability. In large areas 
over Central, Eastern Europe and the Mediterranean Basin, the amount of rainfall coming from evapotranspiration over land represents a relevant fraction of the total precipitation in the 
year. Furthermore, many of these areas are affected by water limitations and are expected to be more sensitive to the impact of climate change along the upcoming decades. In this work, 
the WRF model, version 3.5, is used to explore land-atmosphere coupling over the different regions within the European CORDEX domain, at 50 km horizontal resolution. We start our 
analysis by computing the recycling ratio through the method of Eltahir and Bras, as a first approach to quantify the intensity of land-atmosphere feedbacks and their impact on the 
European rainfall regime. This method, much more accurate than analytical Integral Moisture Budget recycling models, allows us to explore the spatial distribution of recycling over Europe 
and therefore focus our analysis on the most sensitive regions described above. For the same domain, both control (1960-2006) and future (RCP8.5) simulations (2006-2100) were carried 
out to assess to what extend climate change may have an impact on land-air fluxes and the subsequent recycling and amplification mechanisms at the European scale. 

2. ERA-Interim Results 

4. Future (2071-2100) 

3. Historical Results (1971-2000) 

Figure 1: Mean annual cycle of monthly recycling ratio  for the period 1989-2008 

Figure 2: Monthly series of regional recycling ratio for the period 
1989-2008 for 8 European regions 

Figure 3: Seasonal mean recycling ratio anomalies . Hist (1971-2000) – ERA 
Interim (1989-2008) 

Figure 4: Monthly mean recycling ratio anomalies . Future (2071-2100) - Hist (1971-2000) 

5. Discussion 
• The highest recycling ratio occurs in central and eastern Europe in late Spring and Summer;   
• The seasonal control experiment has low deviations from Era-Interim; 
• The Mediterranean region experiences a reduction in recycling ratio in the future while and increase is expected in 

northern Europe. 


