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the world to formulate rational grain security policies in response to grain crisis and provide scientific basis for the

stability of China's grain security situation and the formulation of grain security strategy.
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Abstract

environmental degradation. Understanding the dynamics of crop planting structure driven by policies and the effect

Food security is being challenged by the COVID-19 pandemic, climate change, population growth, and

on water and farmland resources are important to address these challenges, which require quantitative evaluation.
To provide scientific information for the policy—making of crop planting structure adjustment from the perspective of
resource utilization, this paper chose Heilongjiang province as the study area and established a system dynamics
model of soybean planting structure in Heilongjiang. Based on the system dynamics model, it simulated the
conversion of planting area among soybeans, corn, and rice in Heilongjiang under the subsidy policy for these three
crops. Additionally, it calculated the consumption of water and farmland resources in the production of the three
crops, and obtained the change in the consumption of water and farmland resources caused by the conversion of
planting area among soybeans, corn, and rice under different scenarios of subsidy policy. The results showed that
the range of water resources per unit area and farmland resources per unit yield consumption in the production of
soybeans, corn, and rice in Heilongjiang from small to large was "soybeans<corn<rice" and "rice <corn<soybeans",
respectively. Since soybean consumed the least amount of water per unit area and consumed the most amount of
farmland per unit yield, when soybean producer subsidy increased by 40%, the soybean planting area increased the
most. Therefore, the consumption of total water resource of the three crops decreased by 24 million m’, but the
consumption of farmland resources only increased by 0.032 million hm®. In summary, this study reveals that the
adjustment of agricultural subsidies can not only meet the overall supply of food, optimize crop planting structure,
expand soybean planting area, and then reduce the uncertainty of soybean supply, but also realize the optimal
allocation of regional water and farmland resources. Our analysis suggests that the results of this study can provide
scientific information for the policy—making under the constraint of optimal allocation of water and farmland
resources, and help ensure food security and realize sustainable utilization of water and farmland resources.
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