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Introduction
In Japan, local governments are developing Local Climate Change Adaptation Plans (LCCAPs), which ideally should incorporate scientific knowledge about future climate projections and potential impacts. However, while data on climate conditions is relatively abundant, actual scientific data on climate change impacts has not been sufficiently utilized in many LCCAPs. This situation highlights the need for effective “data translation,” so that complex scientific information can be more readily transformed into practical and actionable strategies for policymakers.

Objectives
In response to this challenge, our research proposes the “Adaptation Urgency Index,” which objectively indicates the time when climate change risks become pronounced and adaptation measures must be implemented. By clarifying the specific year in which climate impacts surpass a certain threshold, this index helps identify the timeframe within which adaptation strategies should be in place. Our aim is to enable local governments to understand the varying degrees of climate impacts across different regions, and also to assess how long an adaptation measure might remain effective.

Methodology
First, we projected yield for 67 crops across 1,847 municipalities in Japan using multiple future CMIP6 climate scenarios (five GCMs; SSPs 126, 245, and 585). The projection employed a statistical model incorporating key climate variables, such as average temperatures in the first and second halves of the growing season and solar radiation. After estimating future crop yields for each municipality, we set thresholds based on statistical criteria. The year in which three or more of the five GCMs exceed these thresholds is regarded as the point when adaptation measures become necessary. We then visually represented the timing by mapping when each region is expected to surpass these thresholds, indicating the time frame during which local authorities should implement adaptation measures.

Findings
A case study in Tsukuba City revealed that many crops are projected to fall below the threshold levels from around 2050 onward into the later decades of this century. In the higher emissions scenarios, the years in which the threshold was exceeded were earlier. Analysis of wheat yield projections at the national level also indicated a significant decline in parts of the Tokai and Kanto regions after 2061. These findings suggest the importance of implementing measures at appropriate times, taking into account regional and crop-specific differences. At the same time, the considerable variability among the five climate models underscores the magnitude of uncertainty, which must be factored into discussions on setting priorities.

Significance of the work for policy and practice
The Adaptation Urgency Index proposed in this study offers a valuable tool for identifying when local governments should implement adaptation measures, which is critical for formulating LCCAPs. By estimating how long current measures will remain effective, policymakers and other stakeholders can more easily revise and prioritize actions for sustained effectiveness. Moving forward, reducing uncertainties among different climate models and improving prediction accuracy will be key to applying the index more broadly to various regions and climate change impacts, ultimately strengthening the long-term and strategic response of local governments and relevant organizations to climate change risks.





