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Tsunami Hazard Map Using Game Engine
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Currently, hazard maps are developed using computationally expensive techniques and must be revised after a major disaster.
Therefore, we developed a low-cost tsunami evacuation simulation system using a game engine and open data. We also developed
an agent that performs evacuation actions and autonomously searches for evacuation destinations and evacuation behaviors at
specified speeds in order to clarify current issues with the location of evacuation sites. The agent prepared three walking speeds,
three disaster conditions, and two evacuation behaviors and could freely change the number and ratio of agents. The simulation

results revealed locations with high concentrations of tsunami victims, even in inland areas.
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Figure 1

City: a) 2009, b) 2012, c¢) 2013 (Drawn by the author using

previous literature [4][5][6]).
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Evolution of tsunami hazard maps in Kamakura
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Figure 3 Types of Agents with Different Evacuation

Behavior Patterns and Disaster Conditions Depending on Age

Attributes
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Figure 4  Evacuation Behavior Patterns: Resident Agents

(Blue) Who Evacuate to Tsunami Evacuation Buildings or

Higher Ground and Visitor Agents (Green) Who Follow the

Other Agents.
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Figure 5 The Tsunami Evacuation Buildings (Red), Number of
Housed “Evacuation-Completed” Agents (Oranges), and
“Disaster-Afflicted” Agents (Pink).
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Figure 6 Tsunami Simulation and Evacuation Behavior by the

System (Upper: 0 minute after tsunami arrival, Middle: 5
minutes after tsunami arrival, Lower: 10 minutes after tsunami

arrival.)
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