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Study on Measures for Adaptation to the Thermal Environment in Fiscal Year 2020

1. Abstract
1) Purpose of the study

The Climate Change Adaptation Plan, adopted at a Cabinet meeting in November 2018, contains a request for the
promotion of measures for adaptation to summer heat (hereinafter referred to as measures against heat) in
recognition of the importance and immediacy of the impact of summer heat on Japanese people’s daily lives and
their belief in that impact. The Ministry of the Environment has provided a heat stress index (the wet-bulb globe
temperature [WBGT]) as an information tool for preventing heat illness. Each Japanese citizen must make effective
use of this heat stress index and take measures against heat from the perspective of climate change adaptation.
Promoting measures against heat in cities will take the form of structural measures, such as the creation of cool
spots, as well as non-structural measures, such as encouraging Japanese people to take active measures against heat.
This study investigated the promotion of the enforcement of measures against heat and the use of the heat stress

index by local public entities.

2) Period of the study
This study was conducted from April 1, 2020 to March 31, 2021.

3) Contents of the study
(1) Promotion of measures against heat in cities

In various events held in the summer season by municipalities and other agencies, we investigated the effects of
the combination of structural and non-structural measures in the outdoor paths used by the participants to move
between facilities.
(a) Investigation of the thermal environment

To compare measures against heat, such as the use of parasols, we measure the thermal environment in the outdoor
paths actually used by the event participants. The measurements were performed according to the movement of
people and using an appropriate method based on research and studies conducted in the past. The measurement
items included air temperature, humidity, and globe temperature. We collected data that could be analyzed using
composite indices, including the WBGT. The measurement was performed for four days under the ambient thermal
environmental conditions. Advice was obtained from two experts who were present during the verification.
(b) Investigation using examinees

To compare the measures taken against heat, such as the use of parasols, we asked the examinees to walk on the
outdoor paths actually used by event participants. We then examined the examinees’ physiological responses, such
as heart rate and subjective declarations. The investigation was performed for four days under the ambient thermal
environmental conditions. Each day, four examinees participated in the investigation for four hours.
(c) Data analysis

Based on the results obtained in the investigations (a)—(b) above, we explored appropriate methods to analyze the

heat of each outdoor path and the effect of each measure taken against heat on the improvement in the thermal



environment. Before performing these investigations, advice was obtained from two experts for creating the

investigation plan. These experts were present at every on-site measurement.

(2) Investigation of the awareness of Japanese citizens regarding the use of the heat stress index

We administered a web survey to determine the awareness of Japanese citizens regarding the heat stress index.
To do this, we created a questionnaire consisting of 24 questions and obtained 100 samples in each category (a total
of 6,400 samples). The categories included region, age, and sex. To create the questionnaire, we referred to the
results of the investigation performed in the Study on Measures for Adaptation to the Thermal Environment in Fiscal
Year 2019, and we improved the investigation items. The obtained answers were totaled and analyzed to evaluate

the methods that will use the heat stress index in the future.

(3) Improvement in awareness about the heat stress index
(a)Briefing sessions in various organizations

To improve the awareness of various organizations and agencies regarding the heat stress index, we held a briefing
session for the staff of the Osaka Tennoji Zoo. As materials for the briefing session, we created a heat-related text
(44 pages) containing information explaining the heat stress index.
(b)Creation of a manual for promoting the proper use of a portable WBGT meter

We collected literature and information on a portable WBGT meter and examined the method of its handling and
notable particulars regarding its use. After this examination, we created a manual with instructions for simple
measurement of the heat stress index by the various people who would use the meter, with the aim of providing the
user with a more in-depth understanding of the device. Advice on the creation of the instructions was obtained from

seven experts.

(4) Promotion of measures against heat by individuals
(a)Design, creation, and printing of point-of-purchase (POP) materials for explaining the effects of parasols
Regarding the measures against heat taken by individuals, we designed and created easy-to-understand materials
that explain the effects of parasols for Japanese citizens, and we printed a total of 1,000 copies of the materials on
B5-sized paper.
(b)Creation of a manual for using the POP materials
To explain the effects of parasols, we created a manual (2 pages) for using the POP materials so that persons in
charge could sufficiently solicit the use of parasols.
(c)Distribution of the POP materials
We distributed the POP materials at various venues, including department stores and parasol dealers throughout
Japan, where the use of the POP materials was desired.
(d)Effect verification and interview
After exhibiting the POP materials at the various venues, we conducted interviews with two shops regarding the
influence of the exhibited materials on the use of parasols. We also administered a questionnaire survey to

investigate the use of the POP materials at department stores throughout Japan where the materials were distributed.



(5) Holding meetings attended by experts

We held one meeting consisting of experts, local public entities, and urban development enterprises before
performing this study, and we obtained opinions from these experts regarding measures that can be taken against
heat. Because the Japanese government had declared the COVID-19 state of emergency, these experts were able to
attend the meeting only via the Internet. The abstract of the meeting is attached to the end of this paper.
First meeting
Date: 15:00-17:00 on February 2 (Thu.), 2021
Place: Conference room of the Center for Environmental Information Science
Attendants: Committee Ashie, Committee Goto, Committee Nakajima, Committee Nabeshima, Committee Narita,

Committee Horikoshi, Committee Honjo, and Committee Misaka



