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Natural disasters cause damage to society, many people, the economy, and the environment.
Especially in Japan, due to its geographical and geological nature, great disasters have occurred
frequently. In the event of a disaster, it is essential to collect, disseminate, and share information
promptly and accurately to minimize the damage caused by it. Then, many Japanese people use social
media to collect and share disaster-related information in real-time. However, it makes people who do
not know Japanese staying in Japan, such as foreign tourists, international students, or foreign workers
cannot access those content in real-time. Then, in this study, a system to assist foreigners in Japan at
the time of disasters was proposed. The proposed system can help foreigners who do not understand
the Japanese language to collect information and ensure safety in the event of a disaster.

Chapter 1 introduced the research background and problems targeted in this study.

Chapter 2 showed related work and literature reviews of information systems and applications for
disaster prevention and mitigation. We also presented our methodology and theory that we use in this
research.

In Chapter 3, we showed a concept structure design for developing the system. In this study, we
divided the system into the following three parts; (i) the part to tokenize social media messages to
analyze and classify into several categories, (ii) the part of the decision support system developed as

a question-answering process to find an answer from the social media datasets, (iii) the part of the



notification system based on the user’s location information. All three parts are developed as web
services and send data to a mobile application.

In Chapter 4, we showed the results of several experiments. First, we showed the experimental
results of analyzing the tweet messages collecting at the 2018 Osaka Northern Earthquake disaster. To
do this experiment, we collected more than 9 million tweets, including the word “#f5=” (earthquake,
in Japanese), by using Twitter API. We also collected more than 5 million tweets containing the word
“HiFZ” (earthquake, in Japanese) posted during the 2018 Hokkaido Eastern Iburi Earthquake and
conducted a similar analysis. Next, we classified these messages into twelve categories using an
ontology, word similarity, frequency of keywords. Finally, we proposed a question-answering system
to construct an integrated knowledge system in natural disaster domains based on social media
messages. The performance of classification and question-answering was evaluated by calculating
accuracy, precision, and recall using a confusion matrix.

In Chapter 5, we developed the final system by integrating all subparts of the system. First, we
designed the system’s database and created a web system to manage data in the database, processing
and sending data to the interface. Moreover, we developed an interface as a mobile application to
receive and display data from the web system.

In Chapter 6, we concluded this study and stated the future work. As mentioned above, in this study,
we developed the automatic support system at the time of disasters for foreigners in Japan. Although
this study mainly targeted earthquake disasters, the proposed system can be applied to other types of

disasters.
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