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Optimization of the ecological network in Hangzhou based on coupling of
ecosystem service supply-demand matching and topological structure

YU Wenjing', LI Jian'*, HAN Liuwei'?, LI Jiaxin'

(1. College of Landscape and Architecture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. Institute
of Ecological Civilization, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] This study aims to address the decline in ecosystem integrity and connectivity caused
by human activities that disturb ecological spaces. [Method] The supply-demand ratios of four ecosystem
services in Hangzhou in 2000, 2010, and 2020 were calculated, including habitat quality, water conservation,
carbon sequestration, and soil erosion. Based on this, an ecological network connecting isolated habitat patches
was constructed and optimized based on the correlation between its functions and topological structure. The
optimization effect of the ecological network was tested through robustness evaluation. [Result] (1) Compared

with 2000, the supply-demand ratio of water conservation increased by 27% in 2020, while those of carbon
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sequestration, habitat quality, and soil erosion control declined significantly. (2) In 2020, there were 132 core
source areas. The resistance surface decreased gradually from the central urban area to the outside. 334 corridors
with a total length of 1027 km were identified. (3) From 2010 to 2020, eigenvector centrality increased by 34%
in the last stage, indicating a gradual recovery in the influence of core nodes, while average degree value and
clustering coefficient remained low. The importance of topological structure was significantly positively
correlated with the matching degree of supply and demand of ecosystem services, and had the strongest
correlation with the supply and demand ratio of carbon sequestration and water conservation. (4) 31 new
network stepping stones and 56 new corridors were added to the optimization plan. Robustness-based resilience
evaluation confirmed the scientific validity and feasibility of optimization. [Conclusion] The optimization
framework can effectively identify and restore ecological pinch points with high ecosystem service value and
structural connectivity, form a more stable ecological network, and provide insights for the synergistic
optimization of ecological network functions and structures in highly urbanized areas. [Ch, 8 fig. 4 tab. 34 ref.]
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Table 2  Evaluation system of ecological resistance factors
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Figure 3 Spatial pattern of ecosystem service supply-demand ratio in Hangzhou from 2000 to 2020
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Figure 4 Distribution of ecological resistance surface in Hangzhou City from 2000 to 2020
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Figure 5 Spatial distribution of the ecological network in Hangzhou City from 2000 to 2020
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