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services and environmental sensitivity in karst mountainous areas: a case study in
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Abstract: The ecological security pattern is of great significance for ensuring regional ecological security, promoting high-
quality development of urban space, and enhance human welfare. This paper focuses on the basic naturally geographical
features and ecological environment issues of the karst mountain areas,and explores the construction and optimization of the
ecological security pattern in the ecologically fragile karst mountain areas. Taking the city of Hechi as an example, we
identified and selected ecological sources according to the importance of ecosystem services, modified the basic resistance
surface based on the results of ecological and environmental sensitivity assessment, and extracted the ecological corridor with
the Minimum Cumulative Resistance model ( MCR model) to construct the ecological security pattern of Hechi The results

show that the total area of ecological source area in Hechi is 5706.63 km”, accounting for 17.07% of the city’s total area.
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The ecological corridor is divided into potential corridor and key corridor, which are 456.82 km and 325.44 km,
respectively. The overall planning of the identified source areas and ecological corridors can form a spider web pattern of
ecological security of radiation distribution of “four screens, two areas and three belis”. Based on the identification of the
importance of ecosystem service function and the method of modifying the basic resistance surface by using the results of
ecological sensitivity, the importance of ecological process in the construction of ecological security pattern is taken into
consideration. The results provide the practical path and scientific guidance for solving the problems of urban space

expansion and ecological security in karst mountain areas.

Key Words: ecological security pattern; importance of ecosystem services; eco-environmental sensitivity; minimum

cumulative resistance model; Hechi City
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Table 1 Evaluation index and quantitative classification of ecosystem service importance
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Table 2 Ecological resistance coefficient based on land cover type
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Table 3 Evaluation index and quantitative classification of ecosystem environmental sensitivity
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Fig.2 Evaluation results of ecosystem service function importance in Hechi City
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Fig.3 Ecological sources in Hechi City
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Fig.4 Landscape types and regional distribution characteristics of ecological sources in Hechi City
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Table 5 Area and proportion of ecological environmental sensitivity grade

TSI T A km? et/ %
Level Area Proportion
A IR U TR B 212.50 0.63
Eco-environmental sensitivity 2 e U 493.74 1.48
R B 895.40 2.68
BAR U 26281.65 78.78
IR 2342.84 16.44
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Fig.5 Ecological environment sensitivity assessment results
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