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Multi-objective Optimization of Arable Soil Layer Stripping Thickness for
Urban Construction Occupation of Cultivated Land: A Case Study of

Zhelin Town, Raoping County

XTAO Qiaodan
(Guangzhou Institute of Geography, Guangdong Academy of Sciences, Guangzhou 510070, China)

Abstract: This study addresses soil degradation in cultivated layers caused by urban development
encroachment, establishing a multi —objective optimization model for arable soil layer stripping thickness.
Using Zelin Town in Raoping County as a case study, we developed an improved genetic algorithm that
integrates soil physicochemical properties, engineering — economic indicators, and ecological effects to
determine optimal stripping parameters. Data analysis shows the optimized approach substantially increases
soil reuse rate from 70% to 88%, reduces construction costs by 12%, preserves soil ecological functions with
an 85% soil carbon pool preservation rate and 75% microbial community integrity. This model provides
scientific support for balancing urban expansion with farmland conservation efforts.

Key words: urban construction; arable soil layer stripping; optimization model; soil reuse rate;

ecological benefits
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