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Abstract

Under the backdrop of rural development and environmental protection, the rational utilization
and sustainable development of rural arable land resources are of paramount importance. This pa-
per primarily focuses on the study of dynamic crop planting strategies. First, with the goal of profit
maximization, a linear programming model is established by integrating factors such as regional
climate conditions, arable land resources, planting costs, and sales prices to formulate the optimal
crop planting strategy. Next, Monte Carlo simulation is employed to address uncertainties, leading

IR

EHIH: WITK, BREIF, IR, TS BTSRRI B ARSI SRS (], BT ECE i, 2025, 14(6):
361-374. DOI: 10.12677/aam.2025.146326


https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2025.146326
https://doi.org/10.12677/aam.2025.146326
https://www.hanspub.org/

FE

=

%

to the development of a dynamic programming model for crop planting. Additionally, the cross-
elasticity formula from economics is utilized to determine the complementarity and substitutability
between crops, and the optimal planting scheme based on substitutability is discussed. Using the
three models established above and the given data, the optimal planting strategy for a specific re-
gion over the next five years is formulated, providing, to a certain extent, a reliable theoretical foun-
dation and practical guidance for rural crop cultivation.
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Table 1. The plots and numbers for crop cultivation
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Figurel. Distribution area by region
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Figure 2. Results for Case 1
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Figure 4. Crop distribution map under fluctuating factors
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Table 5. Sensitivity analysis results
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