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Fresh water and arable land are scarce resources in China. Because of 
China’s growing population and therefore food requirements, it is of great 
importance to have a high land and water productivity (LP and WP). Climate 
change could have a significant effect on the LP and WP of China. Therefore 
we investigated the effects on the land and water productivity of staple crops 
(rice, maize and wheat) in China as a result of climate changes from 2005 
(the baseline year) to 2050 at the spatial resolution of 5 by 5 arc min. In 
order to do this, the downscaled climate data for 2050 in China of two global 
climate models (GCMs) under two representative concentration pathways 
(RCPs) have been used as input for the AquaCrop model. From its outputs, 
the future LP and WP of the considered crops were calculated.   
 
According to the climate scenarios, the future climate will be wetter (+8% 
precipitation) and warmer (+1.5 °C to +2.8 °C). These climate changes lead 
to increases in both LP and WP in 2050 for all crops except maize, which 
suffers from a decrease in precipitation, causing the rainfed maize to fail 
with severe water stress. The sources of the water used to grow the crops 
were investigated by calculating the blue (originating from ground and 
surface water), and green (originating from precipitation) water footprints 
(WFs) for all crops. The green WF of crops is higher than the blue WF and 
both decrease in the future for rice and wheat. For maize both green and 
blue WFs increase due to the lowered LP.  
 
Beside the increase in precipitation the main reason for the increase in LP 
is increased CO2 fertilization, which has a smaller effect on maize than on 
the other crops. All in all, the possible future climate changes seem to have 
positive effects for China, increasing the food production while decreasing 
the water use. However, there is also a warning to be found in the maize 
results: a spatial redistribution of precipitation can have devastating effects, 
even if the total precipitation over the crop area increases.  

 

 


