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Dataset
Year

Training dataset
2015 - 2017

Testing dataset
2018

Patients characteristics

Male sex, n (%)

Outdoor incidence, n (%)

Case severity (moderate and sever including death), n (%)
Incidence of heatstroke

N per day, median (IQR)

Incidence rate between June and Sep (per 100,000 people)
Meteorological condition variables within a day, median (IQR)

Ambient temperature,® C 25.52 (22.85, 27.80)
Heat Index 25.87 (22.85, 29.87)
WBGT 23.72 (21.15, 25.78)
Relative humidity, % 73.13 (63.85, 81.60)
Precipitation previous 12 hours, mm 0(0,2.39)
Downward solar radiation, kwm? 0.02 (0.01, 0.50)
Atmospheric pressure, kPa 996.4 (984.8, 1002.2)
Wind speed, Kph 2.48 (1.98, 3.08)

7047 (61.88)
3448 (30.27)
3329 (29.23)

12.00 (3.00, 50.00)
35.69

4328 (57.49)
2113 (28.07)
1994 (26.49)

19.00 (3.25, 70.50)
70.77

26.29 (23.00, 29.15)
26.94 (23.00, 32.20)
24.13 (21.41, 26.44)
70.76 (61.41,79.71)
0 (0, 2.83)
0.02 (0.01, 0.51)
997.2 (985.5, 1003.2)
2.58 (1.94, 3.47)

®-1.6 BT R 0 7 AR T — & DR

MAE Correlation MAPE
by cities and by cities and by 1
12 hours 12 hours day*
Training dataset
M1: GLM with WBGT and population 0.689  0.794 (0.788, 0.801) 43.78%
M2: XGBoost with weather information, holidays, rainy
seasons, population, using data augmentation technique 0578 0.889 (0.885, 0.892) 26.17%
Testing dataset
M1: GLM with WBGT and population 1224 0.802 (0.791, 0.813) 46.09%
M2: XGBoost with weather information, holidays, rainy
seasons, population, using data augmentation technique 1,000 0.888 (0.881, 0.894) 28.38%

* MAPEs were calculated in dates when 2 and over cases of the heatstroke incidence in July and August.
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(3) MEERBBBIEIIXTT D RUREE) O FAfh

B8 2 O CRGBIN T — & LB T — & % HAZ U2 Bedh O s I 389E T 7 L &2 R TRl T
ERR L7z, ZOWFFRIE, MBEWMEBBITICE 520y & 4 Uk REsRER T — & & Weather company#h
WX DEMRIBIER R T — % 2 W= BZ 5 T, HeartiBIZ A M35 ISHAF T Sz, (BIHX

22



1-1905

ik 2)

KB LBET — X BMBEDLETEET VILIMT — 2t >~ FIZBWTMAE 1,314, MAPE 7.007% & fll £
FNLEHBLTRLEENEL., BT — 42ty MIZBWTHMAE 1.547, MAPE 7.788% & JERITEm W F
HKSE 2R LT,

a7 -2 kLB T—
FHETNV FRETNV FHET NV
TnK 1] B Didk BRI e BB
-5 F—4 7= 7= =5 7=
MAE 1413 1.628 1.416 L5677 1.314 1.547
MAPE by day
) 12.158 14,023 11307  10.833 7.007 7.788
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Policy Measures to Innovate Synergistic Co—actions for People’ s Health and Global
Environment under Climate Change with Urban Heat Wave in Vulnerable Aging Society

Principal Investigator: Keiichi KITAZUME

Institution: Kansai University, 3-3-35 Yamate—cho, Suita—shi, Osaka 564-8680 JAPAN
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[Abstract]

Key Words: Climate change, Heat stroke, Vulnerability assessment, Living—-Lab, Behavior

change

The purpose of this research is to analyze and evaluate the impact of the deterioration
of the heat environment due to climate change on an evidence basis, develop support tools
and design a process for a Living Lab to realize synergistic co—actions for people’s
health and global environment in light of an aging society and future urban vulnerability.
The three subgroups will collaborate with each other by collecting detailed data related
to heat stroke and developing prediction models, creating and implementing evaluation
models and visualization and various adaptation measures at the detailed district level
using spatio—temporal data, and developing and implementing methodologies for co—creation
processes through the establishment and operation of Living Labs
— A highly accurate heat stroke emergency transport prediction model is developed by

using 1independently obtained heat stroke-related emergency transport data and
correlating detailed location information with weather information by individual
attribute. The model has improved accuracy, especially at the peak, and provides
effective information for alerting the people. The model also estimates the number of
emergency heat stroke cases under future climate conditions.

— Models are developed to evaluate vulnerability to heat stroke on a town—by—town and
character—-by-character basis by proposing a new index called the Urban Functional
Agglomeration Index. For risk assessment, we propose a method to use the cumulative
time of WBGT as a new alert indicator and developed a risk assessment model for each
grid unit of outdoor space using the cumulative time of MRT and human flow data. In
addition, we develop a guidebook for heat stroke prevention, a causal structure model
for behavior change, and a navigation system for avoiding heat stroke. Furthermore, as
an adaptive infrastructure for outdoor spaces, we propose a heat shelter using wood
and membranes, and clarified its heat mitigation effects based on the heat environment
and physiological responses of the human body.

— A Living Labs is established and implemented to realize the co-creation process in
industry, government, academia, and the private sector. Facilitator manuals, a process
model, and evaluation models that promote co-creation are developed and applied in
practice, showing that the adaptation measures work effectively and have a significant

social impact.
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