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Introduction 

Water is a life resource, a material base for human beings and all living things to survive 

and develop, and constitutes an ecology with the increase of population and the 

development of society, the contradiction between supply and demand of global water 

resources is becoming more and more acute, water shortage has become an important 

factor to restrict the sustainable development of social economy in many countries, and 

with the acceleration of China's population pressure increased, the rapid development 

of economy and urbanization, agricultural water resources allocation and 

comprehensive utilization of agricultural water resources more and more challenges. 

China is the water resources in the country, a total of 2 trillion and 800 billion cubic 

meters of fresh water, but the amount per capita is only 2300 cubic meters, is the world 

average of 1/4, is one of the world's 13 most water poor countries.  

Virtual water theory out of view of water resources research the traditional "water on 

water", virtual water strategy with "water - Food - trade" as the axis, the research of 

virtual water is thought is a powerful means to solve the problem of water shortage at 

present. The distribution of water resources and agricultural development under the 

background of virtual water strategy based on the multi-objective optimization theory, 

based on the basic parameters and boundary conditions of establishment, distribution 

of water resources and agricultural development in the corresponding model of virtual 

water strategy under the background of practical. 

This paper selected the selected research areas in Shanxi Province, and measured the 

virtual water content of the crops in the study area: The water resources distribution in 

Shanxi determine the calculation of structural optimization of agricultural conditions 

were found to increase after the optimization of agricultural products overall yield is 

optimized; the water resource allocation optimization to determine the conditions of 

Shanxi Province found that the structure of agriculture, water resources in Shanxi 

province after the optimization of the water demand increased, and tends to the 

direction of transformation of agricultural irrigation water. 

In this paper, based on the agricultural input and output control is proposed, low 

consumption of water consumption of agricultural products and planting incentives, 

pay more attention to water resources protection, construction of Shanxi water 

resources allocation and agricultural structure harmonious and balanced development 

of the new model. 

 



Objectives 

1. The Optimal Distribution of Water Resources under the Background of 

Virtual Water Strategy 

Through extensive review of relevant literature, analyze current virtual water theory 

and measure methods of virtual water demand for crops under the background of virtual 

water strategy. This paper studies the principle of optimal allocation of water resources 

in Shanxi province, China, and clarifies the relationships between water resources 

allocation, virtual water consumption of crops, agricultural economy and agricultural 

structure, then provides the theoretical support for the establishment of corresponding 

models. 

2. To Establish a Response Model between Water Allocation and 

Agricultural Structure 

Combining virtual water theory, agricultural development theory, economic theory, and 

corresponding mathematical theory. Taking industrial production and residents' lives as 

boundary conditions, taking virtual water demand of crops and economic benefits of 

crops as the basic parameters, establishing a response model between the distribution 

of water resources and the agricultural structure for Shanxi Province. Simulating the 

distribution of water resources and the development of agricultural institutions for 

Shanxi Province. Analysis of agricultural structure based on the premise of current 

water resources allocation and analysis of distribution of water resources based on the 

premise of current agricultural structure respectively for Shanxi Province. 

 

Tools and Technical Route 

Using mathematics software MATLAB (produced by American MathWorks) as the 

research tool. 

1. Theoretical analysis: consult relevant data, sort out the basic ideas of research issues, 

master basic theories of research directions, define the basic ideas for research 

problems, and analyze the basic relationship between water resources allocation and 

the structure of farm workers. 

2. Model establishment: Mathematical software MATLAB was used as the research 



tool. By establishing the basic parameters and boundary problems of the model, a 

response model between water distribution and agricultural structure under the 

background of virtual water strategy was established. 

3. Model application: Using the model to simulate the analysis of Shanxi Province, 

the development of the agricultural structure based on the current water resources 

allocation and the water distribution method based on the current agricultural 

structure in Shanxi Province were analyzed. 


