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A Climate Risk Analysis System to Support Local Adaptation
Decision-Making in Taiwan: A Case Study of Agricultural Water
Resources in Yunlin County
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Abstract

The multiple impacts of climate change have significantly exacerbated vulnerability
across various governance domains, presenting local governments with increasingly complex
and interwoven climate risk challenges. However, current adaptation planning is frequently
constrained by limited risk information, weak cross-sectoral linkages, and high technical
thresholds for analysis. These limitations hinder the effectiveness of adaptation strategies in
addressing real-world risk scenarios and governance needs. In response, this study adopts the
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Intergovernmental Panel on Climate Change (IPCC) climate risk framework, utilizes an
established climate risk template as the core analytical tool, and integrates a comprehensive
relational database of climate risk factors compiled from Taiwan’s climate adaptation policy
landscape. Together, these components support the development of AdaptRisk, a climate risk
analysis system that features a modular structure and an interactive interface. AdaptRisk
enables users to select specific governance levels and key issues according to actual planning
objectives. The system automatically connects to the relevant database and visualizes
qualitative descriptions and relational analyses of risks, including hazards, exposure, and
vulnerability factors. This design facilitates the identification of risk linkages and potential
impact pathways, subsequently guiding the generation of tailored combinations of adaptation
options and serving as a basis for future integration with quantitative models. Adopting
climate risks to agricultural water resources in Yunlin County as a case study, this research
tests the system’s usability and its capacity to support risk identification, adaptation planning,
and decision-making at the local governance level. Overall, AdaptRisk effectively lowers the
knowledge and technical barriers to climate risk analysis, addresses the limitations of existing
assessment tools that overly emphasize quantitative modeling and one-way indicators, and
demonstrates significant potential for strengthening the scientific foundation of local climate
action, supporting multi-level governance coordination, and advancing cross-regional and
cross-sectoral applications.

Keywords: climate adaptation governance, decision support systems, climate risk
analysis, adaptation planning, climate policy
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