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1. Background



Heat Illness: A growing public health threat in Japan

Annual mortality often exceeds 1,000 —2,000 in 2024—
surpassing deaths from natural disasters (100-200).

Emergency transports are nearing 100,000 in recent years.

The risk is to intensify due to rising temperatures and aging.
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Who and where needs help?

Japan faces one of the highest aging rates in the world (30% of
65+ population) and a severe shortage of care workers.

Japan faces 570,000 care worker shortage in fiscal 2040 Nearly 70% of care service
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Nursing Care Worker Numbers Fall to 2.13
Million; Demand is Growing Higher, but Pay
Remains Low

Source: Kyodo News (2023/10/7)

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

High-resolution mapping of heat illness risk is urgently
needed to identify vulnerable populations, yet most existing
studies remain at the prefectural level.
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Objectives of this study

AREP Mapping _.Q_
Identify at-risk elderly populations (AREP) at 1 km-grid resolution.

*Using region-specific thresholds or WBGT = 33°C.
Heat Stress Exposure @

Estimate cumulative exposure under current & future climates.
Intervention Costs &,

Assess costs of AC installation & electricity subsidies.
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2. Key results



WBGT (degC)

WBGT under future climate scenarios

We projected future WBGT using the ML model (gb-linear!4: R2=0.96,
MAE=0.96°C) and CMIP6-based dataset (NIES202015]).

Diurnal variation of WBGT in August (Japan, GCMs mean)
Notably increased under high emission scenarios in 60s-80s, peaks around 13:00.
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WBGT under future climate scenarios
Spatial WBGT distribution in August (GCMs mean, 13:00, monthly max)

Higher in urban and low-latitude areas. Many areas may exceed 35°C.
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At-Risk Elderly Population (AREP) distribution

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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Heat stress exposure (potential cumulative exposure)
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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Intervention costs (AC and electricity subsidy for AREP)

m 164 million (SSP1-1.9) to 177 million USD/year (SSP5-8.5),
prominent in Hokkaido region, where AC ownership is low (40%).

m Costs were outweighed by benefits only when a low discount rate of
0.1% for health impacts (4% for costs).
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3. Discussion
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Key Findings & Policy Implications
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Our high-resolution projections support targeted
interventions for 10-32 million AREP across
Japan.

—

Intervention costs are hard to justify under

conventional discount rates—ethical ?t'éxp;§'[}}e“
considerations for future gens are needed. _ distribution
in Prefecture level

Integrating more sustainable solutions (other than
AC) is also essential.
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Future Directions

Enhance accessibility via public online GIS system

“Climate & Impact Atlas” (planned on April 2026;|-" ==~

i | 2

data already available on repository). i

Prioritize regions based on local capacity and

develop tailored strategies on field.

Expand focus to other vulnerable groups
(e.g. infants, youth) and other countries/regions.

3. Discussion



Kia ora & Thank you

*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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