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Fig.1 Overview of the study area
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Tab.2 Comprehensive evaluation indicator system and weighting scheme for water security patterns
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Tab.3 Classification criteria and rationale for water security pattern evaluation indicators in the study area
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Tab.5 Classification criteria and rationale for water environmental security pattern evaluation indicators in the study area
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Fig.2 Technical approach for delineation of storm flood inundation zones
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Fig.9 Integrated water security pattern of Jiyuan City
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Comprehensive Evaluation of Water Security Patterns in Mountainous Cities and

Towns Based on Multi-Objective

LUAN Chunfeng, WANG Yingzhuo, ZHAO Renjing, ZHANG Yi

(School of Architecture, Zhengzhou University, Zhengzhou 450001, China )

Abstract: [Objective] This study comprehensively assesses water security patterns in mountainous towns, identifies key
influencing elements and critical zones, and improves the operational feasibility of spatial water security management
strategies. [Methods] A multi-objective framework addressing water resources, water environment, water ecology, and
water hazard mitigation was established to develop an integrated evaluation indicator system for water security patterns.
Utilizing Geographic Information Systems (GIS) and Remote Sensing (RS) spatial analysis techniques, areas were
classified into high, moderate, and low security levels. Single-element security patterns were subsequently overlaid to
derive the comprehensive water security pattern. [ Results] (1) Mountainous regions exhibit higher water resource
security levels, while urban areas are at extremely low security levels. (2) Areas with high, medium, and low water
environmental security are distributed in high-altitude, low-altitude, and plain regions, respectively. (3) In terms of water
ecological security pattern, whether in soil and water conservation or water source conservation patterns, the vast majority
of areas are at low or extremely low security levels. (4) Although areas with low and extremely low water disaster
avoidance security levels account for a small proportion, they are distributed in densely populated urban areas and the
surrounding areas of rivers and reservoirs. [Conelusion] In mountainous towns, the comprehensive water security level
in mountainous areas is higher than that in plain areas, while densely populated urban areas and their surrounding areas
belong to low security areas and are key areas for water security governance.

Keywords: water security pattern; mountain towns; RUSLE model; SCS model; Jiyuan city
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