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Impact of Climate Change on Human Health
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Heat Stress

Condition under which body is unable to cool itself suffiently to maintain healthy
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Number of emergency case due to heat stroke in Japan
Comparison with the same period, in previous years

e 2018 brought unprecedented levels of heat wave
* Japan's weather agency has declared a heatwave
as natural disaster
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derly are the most vulnerable
roup (based on Japanese statistics)
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UTCI (Universal Thermal Climate Index)

Ambient temperature which provide the same human physiological response by combining the
influence of temperature, humidity, wind speed and radiation on outdoor working condition.

Where:

Va: wind speed Vp
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Stress UTCI (°C)

category range

Extreme +46 and
heat stress above

Very strong
stress

+38 to +46

Strong
stress

+32 to +38

Moderate
stress

+26 to +32

No thermal
stress

Concept of UTCI derived as equivalent temperature from the dynamic multivariate response of the thermophysiological
UTCI-Fiala model (Fiala et al. 2012), which was coupled with a clothing model (Havenith et al. 2011)



Vulnerability Index M
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Heat stress 1986-2005

(average UTCI max for June-August)
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Heat stress in 2045-2065, RCP4.5

(average for 7 scenarios)
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Vulnerability in 2045-2065, RCP4.5

(average for 7 scenarios)
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UTCI
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UTCI under RCP 2.6 (average of scenarios)

2046-2065

+2.17

(compared to 1986-205)
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UTCI under RCP 4.5 (average of scenarios)
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Heat stress 1986-2005

(average UTCI max for June-August)
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Heat stress in 2045-2065, RCP4.5

(average for 7 scenarios)
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Vulnerability in 2045-2065, RCP4.5

(average for 7 scenarios)
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uTCl UTCI max. Projections: June-August

Extreme heat . .
cross P UCTI projections
47
45
Very strong
stress a3 )
41 — — 0
_.---""; E— - — ﬂ
39 & e H
0 - : — o ________f_.-—-——"g
37 :
Strong stress
35
1986-2005 2046-2065 2081-2100

O-RCP 2.6 GFDL-ESM2M -o-RCP 2.6 HadGEM2-ES RCP 2.6IPSL-CM5A-LR -~ RCP 2.6 MIROC5
O-RCP 2.6 MIROC-ESM -©-RCP 2.6 MRI-CGCM3 -©-RCP 2.6 NorESM1-M -©-RCP 4.5 GFDL-ESM2M
-0-RCP 4.5 HadGEM2-ES -©-RCP 4.5 IPSL-CM5A-LR-0-RCP 4.5 MIROC5S -0-RCP 4.5 MIROC-ESM
RCP 4.5 MRI-CGCM3 RCP 4.5 NorESM1-M RCP 8.5 GFDL-ESM2M  RCP 8.5 HadGEM2-ES
O-RCP 8.5 IPSL-CM5A-LR - RCP 8.5 MIROC5 O-RCP 8.5 MIROC-ESM -0-RCP 8.5 MRI-CGCM3

o-RCP 8.5 NorESM1-M
19



UTCI under RCP 2.6 (average of scenarios)
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Heat stress 1986-2005

(average UTCI max for June-August)
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Heat stress in 2045-2065, RCP4.5

(average for 7 scenarios)
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Vulnerability in 2045-2065, RCP4.5

(average for 7 scenarios)
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UTCI under RCP 2.6 (average of scenarios)
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Adaptation options Short  Long

term term

e Information in public:

* Rising awareness of citizens to heat risk, especially vulnerable
groups (children, elderly, sick person, outdoors workers)

e Raising awareness of public health agency and local v
government, and rising their preparedness

e Public health agency and local government preparedness v

e Heat warning systems v

e Urban Structure:

e Urban greening and water landscape v
e Increasing albedo of building v

e Technology:
e Electrical vehicles v

e Cooling systems v
e Public transport v



Recommendation for urban
planning

e Areas of high vulnerability need to have taken
actions to improve surface albedo of roofs and
streets, and to increase urban greening to reduce
surface and air temperature.

* These areas, despite being central, should avoid
further increase of houses in urban planning, and
instead allocate space for blue-green
infrastructure.

* Traffic of petrol driver wheedles needs to be
restricted.



Summary

 The heat stress is already reaching high level during
summer time

 Under the climate change, there will be significant
increase of the heat stress magnitude

e Climate scenarios and models vary in forecasting
but it is certain that most of the city is to be under
high heat stress

e Adaptation to prevent impacts of heatwaves is
necessary for future urban planning
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