Advances in Applied Mathematics N353 &, 2025, 14(5), 510-523 Hans X
Published Online May 2025 in Hans. https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2025.145279

ETZ B RN RED R U FERRE
SRR

ks H . 20254E4H28H s A HM: 202545 H21H; KA H#: 202545 30H

HE

& ERAMRZAR IR IR, WA R X i R 38 N SARRHE B R LR SRS 3215
RAEE. FHRESTHRRE. BKE. RECESSEERR, BT AR ARAE
R GRA VA B RAE A X B B MR RN . XA FREMRAER TR, RATREHRE
AT X L R R ISR A TRAT, il R S A AR X3 A B B SARIE R R (B A
BeAh, ABIFEER T MR R RIUAET SR, B AERROBHBRIRN, EdelE. mES
RWEAR, BAMWRIEY R, FNRIECSRERMAESIS TSNS, &5 BARMEAR HE, &
TIRAT £ BB BERIESTTE, UREHELF MR MR ME. Eidxhx ki
REEFRAN D HTRRAR, A7 BT AR RBERZNAENRE R, AT RERLNTTIFERRE.
XK ia

% BRSOt HB s, RINFETR, aRFEYE, NSGA-IEE

Analysis and Research of Crop Optimal
Planting Strategy Based on
Multi-Objective Optimization Model

Jiaqi Fan

College of Science, North China University of Technology, Beijing

Received: Apr. 28, 2025; accepted: May 21%, 2025; published: May 30", 2025

Abstract

With the frequent occurrence of global climate change and extreme weather events, how to develop
agricultural cultivation strategies for different regions to adapt to their climate characteristics becomes
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particularly important. This study analyzed soil quality, precipitation, temperature range and other
multi-dimensional factors, and established statistical analysis models and optimization models to sci-
entifically evaluate the impact of crops and planting areas on climate adaptability. According to the
growth needs of different crops, we pay special attention to how to select “the most suitable area for
growing a certain crop” and “the most climate-adaptable crop variety” through the comprehensive
evaluation of these factors. In addition, this study also considered how to design the optimal planting
plan for farmers, that is, how to maximize crop yield and ensure soil health and ecological sustainabil-
ity through agricultural technologies such as crop rotation and intercropping within limited arable
land resources. For specific planting planning problems, we use multi-objective optimization algorithm,
genetic algorithm and other methods to find the best solution to meet the economic and environmen-
tal benefits. Through the in-depth analysis and solution of these problems, this study is helpful in
providing scientific planting guidance for farmers and promoting the sustainable development of
agriculture.
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Figure 1. Each crop sales unit price, per mu yield and planting cost box diagram
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Figure 2. Situation 1 production of each crop
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Figure 3. Situation 1 planting area of each land
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Table 1. Uncertain changes of various crops
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Figure S1. Complete chart of Situation 2 in Question 1
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