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Assessment of Rural Human Settlement Health Vulnerability and Analysis of
Obstacle Factors: A Case Study of 68 Counties in Hunan Province
ZHOU Wei, ZHANG Ningning & ZHANG Fan

Abstract: Against the backdrop of the ongoing Healthy China Initiative and Rural Revitalization Strategy,
the relationship between governance of rural human settlements and residents’ health improvement has become
a critical issue in grassroots public governance. Existing studies mostly focus on the effectiveness of rural
environmental remediation or residents’ health levels; however, there is still a lack of systematic identification
regarding the spatial distribution patterns and main obstacle factors of the health vulnerability of rural human
settlements at the county scale. Taking 68 counties in Hunan Province as samples, this study constructed an
“Exposure-Sensitivity-Adaptive Capacity” evaluation index system for rural human settlements. The Set Pair
Analysis (SPA) method was employed to calculate the health vulnerability index, which was then visualized
using ArcGIS software. Furthermore, an obstacle degree model was utilized to identify the primary constraints
on county-level health vulnerability. The results indicate that: (1) There are distinct regularities and spatial
agglomeration phenomena in the distributions of vulnerability, exposure, sensitivity, and adaptive capacity;
(2) Exposure is a significant factor driving the increase in vulnerability, and reducing exposure levels helps
mitigate vulnerability; (3) The proportion of households with toilets, agricultural wastewater discharge,
agricultural diesel consumption, pesticide usage, and the total area of soil erosion are identified as the main
obstacle factors. The findings suggest that efforts to “reduce vulnerability” at the county level should focus on
the maintenance of basic sanitation facilities, the control of agricultural non-point source pollution, and the
alleviation of ecological carrying pressure, while promoting synergistic progress in exposure source control,
green production transformation, and the enhancement of grassroots governance capabilities.

Keywords: rural health vulnerability; human settlements; obstacle factors; Hunan Province
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