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Crowd evacuation modeling is critical for disaster
resilience, yet traditional agent-based modeling
(ABM) rely on predefined rules that fail to
capture adaptive decision-making and social
interactions. This study integrates large language
models (LLMs) into ABM to enable context-
aware reasoning and more human-like behaviors.
By incorporating dynamic interactions and
environmental awareness, the framework
improves the realism and adaptability of
simulations, supporting large-scale evacuation
analysis and decision-making.
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Fig. 1. Schematic illustration of the core concept: replacing 
the predefined logic of conventional ABMs with the 
autonomous decision-making capabilities of LLMs.

Fig. 2. The proposed framework for LLM-enhanced ABM.

Fig. 3. Illustration of a typical agent’s evacuation process. Agents 
enhanced with LLMs demonstrate adaptive and rational decision-making.
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Fig. 4. Route usage of evacuees as 
determined by different methods. 
LLM-enhanced ABM aligns more 

closely with observed behavior

Fig. 5. Example of information dissemination among agents.

Fig. 6. Distribution of simulated casualties (the reported casualty range 200–300) and 
simulated number of people in vertical shelters (the reported value of 520).

In this study, Arahama Village in Japan is selected as the case study area. As a coastal
community, Arahama experienced severe devastation during the 2011 Great East Japan
Earthquake and Tsunami. The tsunami struck approximately one hour after the earthquake,
reaching a maximum wave height of 10 m.
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