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Vulnerability Analysis for Cultural Landscapes of Cold—Region Traditional Villages
in Mudanjiang City Based on the PSR Model

GENG Xuebiao', XU Hanying', LIU Yanpeng®'
1. Rongcheng Campus, Harbin University of Science and Technology, Rongcheng 264300, Shandong, China;
2. School of Art, Shandong University (Weihai), Weihai 264209, Shandong, China

Abstract: Cultural landscapes in cold-region traditional villages are subject to the combined effects of severe cold climates, freeze-thaw
processes, and socioeconomic transformation over the long term, resulting in pronounced contextual dependence, systemic interre-
latedness, and structural heterogeneity in their vulnerability. In response to the insufficient attention to environmental adaptability in
cold regions, inadequate identification of vulnerability structures, and weak linkage between assessment outcomes and differentiated
governance in existing studies, this study takes 10 nationally designated traditional villages in Mudanjiang City as the research subjects.

Environmental adaptability in cold regions is incorporated as the regional analytical context, and a cultural landscape vulnerability
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assessment system is established based on the Pressure-State-Response (PSR) model. The combined weighting method, composite
index method, and factor contribution analysis are employed to identify the vulnerability level, structural characteristics, and dominant
constraints of cultural landscapes, followed by typological classification of cultural landscape vulnerability and differentiated governance
analysis. The results show that: 1) the vulnerability of cultural landscapes exhibits a structural pattern characterized by “pressure—driven,
state—sensitive, and response—constrained”. Governmental and villager responses constitute the key constraints on overall cultural
landscape vulnerability. The external disturbance induced by rural tourism development is greater than that associated with rapid
urbanization, while the vulnerability of intangible cultural landscapes is generally higher than that of tangible cultural landscapes.
2) Cultural landscapes as a whole are characterized by a low level of vulnerability, although substantial inter-village variation exists,
forming a spatial pattern dominated by low—vulnerability villages with localized occurrence of medium—vulnerability villages. Low—
vulnerability villages are primarily distributed in and around Bohai Town, and their spatial differentiation is closely associated with
locational conditions, resource endowments, development intensity, and the allocation of governance resources. For the three identified
vulnerability types, namely Response-dominant (R), Pressure—State composite (PS), and State-Response composite (SR), the dif-
ferentiated governance strategies are proposed, including strengthening grassroots conservation governance and optimizing resource
allocation, controlling disturbance from rural tourism development and restoring degraded cultural landscapes, and enhancing landscape
state restoration and coordination with villager participation, respectively. This study incorporates environmental adaptability in cold
regions into the regional explanatory framework of cultural landscape vulnerability in traditional villages and establishes an analytical
pathway of “cold-region environmental context-pressure effects—state changes-response regulation-vulnerability characterization.”
The findings provide a theoretical basis for adaptive conservation and refined governance of cultural landscapes in cold—region traditional
villages.

Key words: cold-region traditional villages; cultural landscape vulnerability; PSR model; structural identification; typological

classification; differentiated governance; Mudanjiang City
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Fig.1 Analytical framework of cultural landscape vulnerability in cold-region traditional villages based on the PSR model
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Table 1 Indicator system for cultural landscape vulnerability in cold-region traditional villages based on the PSR model
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Table 2 Cultural landscape vulnerability indices at the element level
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Table 3 Cultural landscape vulnerability indices at the

criterion level and vulnerability composite index
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Fig.2 Comparison of comprehensive weights of factors in

cultural landscape vulnerability evaluation
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Table 4 Contributions of the PSR criteria to vulnerability
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Table5 Classification of cultural landscape vulnerability types in cold-region traditional villages
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