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The number of 35°C+ days and 
transport cases (2008‒2024) 

Source: JMA[1], JMA[2], FDMA[3]  
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1. Background 
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4 1. Background 

Source: Asahi Shimbun (2024/7/14) 

Source: The Japan News (2025/3/19) 

Source: Kyodo News (2023/10/7) 



➀
 Identify at-risk elderly populations (AREP) at 1 km-grid resolution. 
  *Using region-specific thresholds or WBGT ≥ 33℃ . 

➁
 Estimate cumulative exposure under current & future climates. 

➂
Assess costs of AC installation & electricity subsidies. 
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 We projected future WBGT using the ML model (gb-linear[4]: R2=0.96, 
MAE=0.96℃) and CMIP6-based dataset (NIES2020[5]). 

 Diurnal variation of WBGT in August (Japan, GCMs mean) 
 Notably increased under high emission scenarios in 60s‒80s, peaks around 13:00.  

2. Key results 7 

*Error bars represent GCM 
range (min‒max). 

*GCM: MIROC6, MRI-ESM2-0, 
ACCESS-CM2, IPSL-CM6A-LR, 
MPI-ESM1-2-HR 

*SSP: 1-1.9/1-2.6/2-4.5/5-8.5 
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 Spatial WBGT distribution in August (GCMs mean, 13:00, monthly max) 
Higher in urban and low-latitude areas. Many areas may exceed 35℃.  
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2. Key results 



Mainly concentrated in major urban areas. 
 AREP: 30 million (SSP1-1.9) to 32 million (SSP5-8.5) in 60s to 80s. 
 AREP ratios: Over 40‒50% will be widely distributed across Japan. 
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 4.8 billion (SSP1-1.9) to 10.0 billion (SSP5-8.5) in 2060‒2089. 
 Annual exposure per person increases from ~200 hours (SSP1-1.9) to 

300+ hours (SSP5-8.5), especially in southern regions. 
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 164 million (SSP1-1.9) to 177 million USD/year (SSP5-8.5),   
prominent in Hokkaido region, where AC ownership is low (40%). 

 Costs were outweighed by benefits only when a low discount rate of 
0.1% for health impacts (4% for costs).  
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Heat exposure 
distribution  

in Prefecture level 
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*For more details, please refer to our recently-published paper. 
Nationwide High-Resolution Heat Risk Projections and Intervention Cost    
Analysis for the  Elderly in Japan Under Climate and Demographic Changes 
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