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Improvement effect of three-dimensional water network construction on water resources system resilience in
Yunnan Province//Zhao Zhongnan', Liu Zhen', Li Guangxuan'?, Chen Kang', Yang Mengqi'( 1. General Institute of
Water Resources and Hydropower Planning and Design, MWR; 2. College of Environmental Sciences and Engineering,
Peking University; 3. Key Laboratory of Water and Sediment Science, Ministry of Education )

Abstract: To address the uneven spatial-temporal distribution of water resources and the intensifying contradiction between
water supply and demand in Yunnan Province under changing environments, a modern three-dimensional water network

‘

spatial pattern for Yunnan Province characterized by “one main region and four sub-regions, water transfer from west to
east, three-dimensional allocation and multi-source mutual replenishment” is established with major water diversion and
transfer projects as the backbone. The evaluation index system for water resources system resilience covering resistance,
recovery, and adaptability was established. The projection pursuit model optimized by accelerated genetic algorithm was
employed to compare and analyze the water resources system resilience in the benchmark year (2021) and the planning
target year (2035), quantitatively revealing the improvement effect of the three-dimensional water network construction on
water resources system resilience. The results indicate that indicators such as total water resources per unit area, water
shortage rate, irrigation water use efficiency, water consumption per 10000 yuan of industrial added value, and total storage
capacity of completed reservoirs per unit area have significant impacts on water resources system resilience. In 2021, the
water resources system resilience of Yunnan Province was 1. 251, presenting a spatial pattern of higher in the southwest
region, consistent with the provincial average in the central region, and lower in the northwest region. After the completion
of the three-dimensional water network in 2035, the water resources system resilience of Yunnan Province will be
significantly improved, with a provincial-wide increase of 61. 6% and an increase range of 32. 9%-101. 5% across the 16
cities ( prefectures).

Key words: three-dimensional water network; water resources system resilience; projection pursuit model; Yunnan

Province
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Fig.1 Overview of study area
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Table 1 Weights of evaluation indicators for water

resources system resilience of Yunnan Province
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Table 2 Comparison of water resources system resilience
between reference year and planning level year in Yunnan

Province and each city ( prefecture)
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Fig.4 Spatial distribution of resilience levels of water

resources system in Yunnan Province
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