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Abstract

To achieve sustainable development of the rural economy, it is necessary to formulate efficient planting strategies that increase
crop yields while minimizing production risks. This paper takes a village in North China as an example. Considering the random
perturbation of planting costs and sales prices, the repeated random sampling method is adopted to solve each random fluctuation
term. Furthermore, the simulated annealing algorithm is improved using Monte Carlo simulation to enhance its robustness in
searching for optimal solutions in a stochastic environment. It is then embedded into the linear programming framework to solve
multi-objective optimization models under various constraints. Based on this, an optimal cropping strategy for the village from 2025
to 2030 is formulated to enhance the long-term resilience of the agricultural system.
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