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Evaluation of soil and water conservation effects of urban
production and construction projects based on entropy

weight-fuzzy comprehensive evaluation

Qian Zhenyu', Zhang Qingfeng', Huo Chunping”, Niu Yinhuan®, Jiao Yuhua'
(1.College of Natural Resources and Environment, Northwest A&F University, Yangling,
Shaanxi 712100, China; 2. Xi’an Water Conservancy and Soil Conservation General Station, Xi’an, Shaanxi 710018, China)

Abstract: [ Objective] A quantitative evaluation method for compliance-oriented urban projects was developed, in
order to provide a quantitative basis for the differentiated improvement paths formed by different types of projects,
and promote the transformation of urban water and soil conservation from compliance management to performance
management. [ Methods] Based on the Technical Code for Soil and Water Conservation of Urban Production
and Construction Projects and the Standards of Soil Erosion Control for Production and Construction Projects,

and combined with the requirements of sponge city stormwater management, an evaluation system was developed,
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which included 11 indicators under four criterion layers of governance implementation, soil conservation,
vegetation measures, and runoff regulation. Objective weights were derived using the entropy weight method
(EWM), and a fuzzy comprehensive evaluation (FCE) method was employed to address the inherent ambiguity
between performance evaluation grades, so as to establish an EWM-FCE coupled evaluation model. Using 34
typical completed projects of Xi’” an (covering municipal projects, real estate development, and public service
facilities) that completed independent acceptance and filing in 2024 as case studies, an empirical evaluation and
difference analysis were conducted. [Results] The model could distinguish differences in project performance
while complying with existing regulatory standards. The mean scores of three types of projects showed a gradient
pattern: real estate development had a relatively high mean score (72.54) , municipal projects had an intermediate
mean score, and public service facilities scored relatively low (58.38). The weight results showed that runoff
regulation indicators contributed significantly to the comprehensive performance, among which the composite site
runoff coefficient was a key constraint factor, and together with the runoff control rate and permeable pavement
ratio, formed the core weight indicators of the “stormwater regulation chain” that largely determined the upper
limit of project scores. Comparison among project types indicated that real estate projects tended to perform better
in construction-phase erosion control and protection (especially spoil/stockpile protection) , that the municipal
projects exhibited greater improvement potential in strengthening the continuity of runoff regulation chain, and that
public service facilities were more likely to underperform in sponge city integration indicators. [ Conclusion] The
proposed EWM-FCE model can be used to analyze the comprehensive scores, performance grades, and weak
indicators of projects, thereby realizing the differentiation of strengths and weaknesses and graded evaluation of
compliance projects. This method can be used for project self-evaluation by construction units and for targeted
supervision and inspection. It also provides a quantitative basis for formulating differentiated quality upgrading
pathways for different types of projects, facilitating a transition of urban soil and water conservation from
compliance-based management to performance-based governance.

Keywords: soil and water conservation; urban production and construction projects; entropy weight

method; fuzzy comprehensive evaluation; runoff regulation
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Fig.1 Location distribution map of urban

production and construction projects
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Table 1 Evaluation indicator system for soil and water conservation effects of urban production and construction projects
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Fig.2 Grading chart of evaluation indicators for various project types
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Fig.3 Indicator weight orientation diagram
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Table 2 Weight orientation analysis of different types of projects
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Table 3 Score differences and causes of different types of projects
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