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SUMMARY OF MASTER’S DISSERTATION

Student

Identification 82333129 Name Yo Ozeki
Number

Title Heat Stress Mitigation Route Selection Support System Based on Walking Speed to
Reduce the Risk of Heat Stroke for Outdoor Event Participants

Abstract

In recent years, rising temperatures due to climate change have significantly increased the
risk of heatstroke, particularly during outdoor summer events where participants experience
prolonged sun exposure and continuous movement. While event organizers can implement
heat mitigation measures, infrastructure limitations make it difficult to provide
comprehensive cooling solutions across an entire event area. Participants must take personal
preventive actions, yet even individuals with high heatstroke awareness struggle to recognize
their accumulating risk in real time, delaying necessary countermeasures. Previous studies
have shown that visualizing users' current heat exposure influences behavior, but the impact
of visualizing future risk had not been thoroughly examined.

This study evaluates whether visualizing accumulated heatstroke risk based on walking
speed influences participant behavior, helping them make informed decisions before their
risk escalates. The proposed system estimates how far users can travel before reaching
dangerous heat exposure levels and presents heat-risk-aware route options to encourage safer
navigation. To assess the system’s effectiveness, we compared behavioral differences
between groups with and without risk visualization, analyzing break frequency, break
duration, and decision-making factors. By incorporating heat-aware navigation, we aimed to
determine whether participants would proactively adjust their behavior based on risk
anticipation rather than reacting solely to physical discomfort.

The results showed that the information-provided group took more frequent and longer
breaks, particularly among participants in their 30s, who rested five times, whereas in the
information-not-provided group, participants in their 20s took no breaks, and the group's
average break duration was only 13 seconds. KH Coder analysis of interview responses
revealed a clear contrast in decision-making. Participants without risk visualization made
break decisions based on physical fatigue, while those with information took breaks
strategically, considering "risk," "heat," and "location" as key factors. This shift indicates that
risk visualization transformed break-taking behavior from a reactive response to a preemptive
heatstroke prevention strategy.

These findings highlight that heatstroke risk visualization promotes proactive risk-
avoidance behavior by enabling participants to anticipate and manage their heat exposure
more effectively. Additionally, integrating heat-aware route selection helps users control their
movement patterns and minimize unnecessary heat stress. Future studies will focus on
validating these findings under varying environmental conditions and refining system
accuracy and information presentation to enhance usability and practical application in
outdoor event settings.

Keywords (5 words)
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Change
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7% 4[Table 3. Gait patterns modified (1975)]([63]Table 3 £ L EH1EK)
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10-19 4.746
2029 5.184
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(m/min)

79.1

86.4

90.4

82.4

75.2

66.9

57.6

LA T IR
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