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Analysis of Socio-economic Driving Effect of Regional
Grain Virtual Water Flow
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Abstract; Virtual water flow is an important manifestation of spatial redistribution of water resources. As
a carrier of virtual water, grain trade and transportation involve virtual water flow. China’s population and
resources show obvious spatial dislocation with food production, and the spatial matching degree of virtual
water flow pattern, distribution of land and water resources, and economic and social development is
poor. Based on exploring the resource and environment effect of virtual water flow in the current stage,
adding the impact effect analysis on economy and society can further optimize resource allocation and
promote regional sustainable development. The spatiotemporal evolution pattern of virtual water flow in 31
provinces of China from 1997 to 2021 was analyzed. Spacetime clustering analysis and coupled analysis of
virtual water-economic and social data clarified the existence of significant spatial clustering of grain

virtual water transportation. The amount of virtual water transportation in the main input and output
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provinces of food virtual water showed a significant positive correlation with the economic and social
development level. Based on this background, totally nine major economic and social impact factors were
selected and their spatial differences in influencing food virtual water flow were explored. The types of
impact effect on food virtual water flow in 31 provinces of China were classified into industrial correlation
type, social correlation type, and resource correlation type. Relevant regulatory strategies were proposed
according to the economic development level, natural resource endowment, and industrial structure
development of each province to weaken or even avoid the negative impact of virtual water flow on the
regional economic and social development and natural environment. The results showed that the overall
virtual water flow presented a trend of flowing from “ deficient” northern regions to “rich” southern
regions, and from economic backward areas to economic developed areas. The economic and social
system to some extent influenced the virtual water flow. According to the impact effect of economic and
social factors on food virtual water flow in different provinces, the industrial, social, and resource
correlation types of food virtual water flow in each province were classified into industrial correlation type,
social correlation type, and resource correlation type. In summary, promoting regional coordinated
development and optimizing industrial structure would be an important solution to address the negative
feedback effects of food virtual water flow in China caused by environmental and economic factors.

Key words: grain virtual water flow; regional socio-economic differences; grey correlation analysis; set

pair analysis; influence effect analysis
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