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Assessment of crop related physical-virtual water coupling flows and driving forces in Yellow

River basin

ZHUO La"**°, LI Mengz' 0 WU Pute” > *°, HUANG Hongrongz' *, LIU Yilin™?
(1. Institute of Soil and Water Conservation, Northwest A& F University, Yangling 712100, China;
2. College of Water Resources and Architectural Engineering, Northwest A & F University, Yangling 712100, China;
3. Institute of Water—saving Agriculture in Arid Areas, Northwest A&F University, Yangling 712100, China;
4. National Engineering Research Centre for Water Saving Irrigation at Yangling, Yangling 712100, China

5. Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China)

Abstract: Increasingly limited water resources are the key issue and bottleneck in realizing the ecological
protection and high—quality development in the Yellow River Basin. As the conflicts are intensive among wa-
ter use sectors, virtual water flows embodied in agricultural logistics are enlarged. The current paper esti-
mates the spatial and temporal variations of crop-related physical-virtual water flows in Yellow River Basin
over the study period 2000 to 2014, taking the water footprint of crop production and associated virtual wa-
ter flows as the characteristic parameters. The extended STIRPAT is applied to further identifying the so-
cio—economic driving forces of the physical-virtual water coupling flows. The results show that the crop
yield increases effectively reduced the water footprint per unit mass of crops so that the total water foot-
print in crop production was controlled within a certain scale. Due to exports of wheat, maize and apple,as-
sociated virtual water flows were increasing. By the year 2014, total volume of virtual water exports of the
basin has reached 41% of its total water consumption. Population and the per capita GDP were identified
as the promoting factors for both water footprint of crop production and crop-related virtual water flows.

Keywords: water footprint; virtual water; physical-virtual water coupling flows; driving forces; crop; Yel-

low River basin
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