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Construction of Water Ecological Security Pattern Based on Ecosystem Service Flows
—A Case Study of Main Stream of Liao River

LU Xu, LIAN Lingyu, GUO Manman

(School of Architecture and Urban Planning, Shenyang Jianzhu University, Shenyang 110168, China)

Abstract: [ Objective] This study aims to investigate the construction of the water ecological security pattern in
ecological protection, restoration, and sustainable development of river basins. [ Methods] Taking the Liao River
main stream basin as a case study, three water ecological services with hydrological transmission characteristics,
namely water yield, water purification, and soil conservation, were selected. Based on the “source-flow-sink”
conceptual framework, the INVEST model was employed to quantitatively assess the supply-demand relationship
of water ecosystem services to identify the sources and sinks. The circuit theory was utilized to identify ecological
corridors, ecological pinch points, and barriers mediated by water flow. Ultimately, the water ecological security
pattern of the river basin was constructed. [ Results] The total area identified for the three water ecosystem
services 1s 12 200 km? for the “source” and 4 900 km? for the “sink” ; there are 287 tree-like and network-like
“flows, ” primarily extending from the main river to the tributaries; there are 79 ecological pinch points and 111
ecological barrier points. [ Conclusion] The research findings provide a basis and strategies for zoning and
classification, identification of key areas, and layout of restoration projects in river basin ecological restoration.
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