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ABSTRACT

It can be seen that numbers of people who experience vague but menacing apprehensions do not evacuate in case 
of disaster which involves an advantage of time for occurrence of disaster, such as flooding or Tsunami, due to their 
own behavior to search more disaster information until dispelling their apprehensions. In this paper, we discuss an 
evacuation guidance scheme considering the above people’s motivation to search disaster information.

As a result, the possibility of converting the above no-evacuated people into evacuated people is found out by 
setting up the condition of evacuation spaces which can satisfy people’s demands for disaster information, thorough a 
mathematical modeling of decision-making process for multiple behavior patterns, namely, an evacuation behavior, a
searching behavior for disaster information, a reduction behavior in a damage of own household possessions, and an 
ordinary behavior without any additional actions against disaster.

Keywords Evacuation Behavior, Searching Behavior for Disaster Information, Mathematical Modeling of 
Decision-making Process, Evacuation Guidance Scheme
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ABSTRACT

This study collected water/landslide warnings from 56 autonomous bodies in Japan, 
categorized the warnings in “preparation”, “advisory”, and “directive” based on the urgency level, 
and linguistically analyzed them in terms of the number of sentences and phrases, requests, 
imperatives, single, compound, embedded clauses, relative clauses, passives, and types of 
information included in the warnings. After the analysis, the following results were found: 1) a
warning is consisted of 5 sentences and 30~34 phrases in average; 2) there is a proportional 
relationship between the syntactic complexity of language and urgency level; 3) evacuation acts 
are expressed in request sentences instead of imperatives in many of the warnings; 4) warnings 
include information about sender, receivers, urgency level, shelter, risks, and evacuation acts. 

Keywords Water/Landslide, Disaster warnings, Linguistic analysis





100-8122 1-3-4

2013 1,000

2020
2,000

200

2014



5

JNTO

 

 

 



 
 

 
 

NHK  
 

 
 

 
 

 
 

TBS 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
XX XX

 
 

J  

 

 
 

 
 

 
ASTOM ASU-QUICK  

 
 

 
 

 
 

 

 
 

 
 

  
  
  
  

 

 

 
 

 

 

 
 

 
 

 
 

 



 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

km 
 

 

 

 

 
 

 
 
 
 

 
 

 
 

 
 

 

 

 

 



 

 

 

 
 

 
 
 
 
 
 
 

 

 
 
 
 
 



 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 
 

 
 

 
 

 
 

The Department of Fire and 
Emergency Services, Government of Western 
Australia Government of Canada

GNS Science Philippine 
Institute of Volcanology and Seismology

National Oceanic and Atmospheric 
Administration(NOAA) Federal Emergency 
Management Agency(FEMA) American Red Cross  

 
 
 
 
 
 
 



 
 

  

 
Do not panic. Keep calm. (NOAA) 
Stay calm (Canada) 
Stay calm (Philippine institute of 
seismology) 
Don't panic (Philippine institute of 
seismology) 

 

Protect yourself. (Philippine institute of 
seismology) 
Protect yourself during earthquake 
shaking. (FEMA) 
Keep yourself safe. (New Zealand) 

 

Protect your head with your arms. 
(Philippine institute of seismology) 
Protect your head and neck with your 
arms. (FEMA) 

 

You need to protect yourself quickly 
from things that may fall. (ITIC) 
Beware of falling objects. (Philippine 
institute of seismology) 
Stay away from windows, chimneys 
and anything above you that could fall. 
(Australia) 

 

Stay away from glass windows, shelves, 
cabinets and other heavy objects. 
(Philippine institute of seismology) 

 

Look for a safe place. (NOAA) 
Move only a few steps to a nearby safe 
place. (American Red Cross) 
Minimize your movements to a few 
steps to a nearby safe place. (Australia) 

 

Duck under a sturdy desk or table. 
(Philippine institute of seismology) 
Drop, cover, and hold on. (FEMA) 
Drop to the floor, take cover under a 
sturdy desk or table, and hold on to it 
firmly. (FEMA) 
Drop, cover, and hold on. (Canada) 
Drop under heavy furniture such as a 
table, desk, bed or any solid furniture. 
Hold on to the object that you are under 
so that you remain covered. (Canada) 
Crawl under heavy furniture, a desk or 
table. If there is not a desk or table near 
you, cover your face and head with your 
arms and crouch in an inside corner of 
the building or in a door way. 
(Australia) 
Take cover under something strong, 
like a sturdy desk or table. (New 
Zealand) 
Safest place during an earthquake is 
under a desk or table. (NOAA) 

 

Stay away from shelve, cabinets and 
other heavy objects. (Philippine 
institute of seismology) 

 
 

 
 

  

 

Do not go outside! (FEMA) 
Do not run outdoors. (NOAA) 
Stay indoors until the shaking stops 
and you are sure it is safe to exit. 
(American Red Cross) 
Stay inside during an earthquake. 
(Canada) 
Stay indoors until the shaking stops. 
(Australia) 
Stay indoors until the shaking stops 
and you're sure it's safe to go outside. 
(New Zealand) 
You're generally safer inside than 
outside.  (New Zealand) 

 

 

 

If possible, quickly open the door for 
exit. (Philippine institute of seismology) 

 

Pull over to the side of the road, stop, 
and set the parking brake. Stay inside 
the vehicle until the shaking is over. 
(FEMA) 
Slow down and drive to a clear place. 
(American Red Cross) 
Pull over to a safe place where you are 
not blocking the road. Keep roads clear 
for rescue and emergency vehicles. 
(Canada) 
Stop the car and stay inside. (Canada) 
Slow down and drive to a clear place. 
Stay in the car until the shaking stops. 
(New Zealand) 
If you're in a moving vehicle, Stop and 
get out! (Philippine institute of 
seismology) 

 Keep calm (NOAA) 
Stay calm (Philippine institute of 
seismology) 
Don't panic (Philippine institute of 
seismology) 

 

Stay put until the shaking stops. 
(Philippine institute of seismology) 

 

Avoid hanging objects. (FEMA) 
Stay away from falling objects like 
hanging lamps. (Philippine institute of 
seismology) 

 

Stay away from brick walls as they 
may be damaged or weakened and 
could collapse. (Canada) 
Stay away from concrete structures. 
(Philippine institute of seismology) 

 

 



 
 

  

 

Stay away from falling objects such as 
pieces of broken glass windows. 
(Philippine institute of seismology) 

 

Find a clear spot away from buildings. 
(American Red Cross) 
Go to an open area away from 
buildings. The most dangerous place is 
near exterior walls. (Canada) 

 

Don't enter damaged buildings 
(Philippine institute of seismology) 
Do not enter damaged buildings. 
(Australia) 

 

 

 

Do not use elevators. (FEMA) 
Do not use escalators or lifts. If you are 
in an elevator, hit the button for every 
floor and get out as soon as you can. 
(Canada) 
Don't use elevators. (Philippine 
institute of seismology) 

 

Move away from steep slopes which 
may be affected by landslides. 
(Philippine institute of seismology) 

 
 

 

HP
 

 

 
 

 
 
 
 
 

 
 

Earthquake Early Warning issued by 
the Japan Meteorological Agency 
(JMA)
An earthquake has just occurred in 
XX Prefecture.
Watch out for strong tremors.
Strong tremors are expected to reach 
the prefectures of XX, XX and XX.

Earthquake Early Warning Japan 
Meteorological Agency
Strong shaking is expected soon. 
Stay calm and seek shelter nearby.

An earthquake has just occurred.
Stay calm and secure your personal 
safety.

Strong tremors will soon hit.

XX seconds to the arrival of strong 
tremors

A major earthquake has just 
occurred.
The seismic intensity is expected to 
be X.

The seismic intensity is expected to 
be X or greater.

JMA has cancelled the EEW.
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http://www.data.jma.go.jp/svd/eqev/data/tagengo/ta
gengo.html 
 

http://cidir.iii.u-tokyo.ac.jp/pubictions/pg190.html 

http://human.cc.hirosaki-u.ac.jp/kokugo/ej-top.html

http://www.mlit.go.jp/kankocho/news03_000136.html

http://www.e-stat.go.jp/SG1/estat/List.do?lid=00000111
8467 

http://www.jnto.go.jp/jpn/statistics/visitor_trends/index.
html 

The Department of Fire and Emergency Services, 
Government of Western Australia  
Before an Earthquake DFES 2016.7.10  

https://www.dfes.wa.gov.au/safetyinformation/earthqua
ke/Pages/beforeanearthquake.aspx 

 
Government of Canada  
Earthquakes - What to Do? 2016.7.10  

http://www.getprepared.gc.ca/cnt/rsrcs/pblctns/rthqks-
wtd/index-en.aspx 



 
GNS Science  
EQC Earthquake Commission 2016.7.10  

http://www.eqc.govt.nz/ 
 
Philippine Institute of Volcanology and Seismology 
Earthquake tips: what to do before, during, and after  

2016.7.10  
http://www.rappler.com/nation/1366-earthquake-tips-w
hat-to-do-before-during-and-after 

 
Federal Emergency Management Agency(FEMA) 
Putting down roots in earthquake country  
2016.7.10  

http://www.earthquakecountry.org/roots/PuttingDown
RootsSoCal2011.pdf 

 
National Oceanic and Atmospheric Administration(NOAA) 
tommy tsunami coloring book  2016.7.10  

http://www.tsunami.noaa.gov/pdfs/tommy_tsunami_col
oring_book.pdf 

 
American Red Cross 
Earthquake Preparedness 2016.7.10  

http://www.redcross.org/local/california/los-angeles/prog
rams-services/preparedness-education/earthquake-pre
paredness 



Creating a multi-language dictionary of Earthquake 
Early Warning

Kazuhide AKAISHI

Seismology and Volcanology Department, Japan Meteorological Agency
100-8122 1-3-4 Otemachi Chiyoda-ku Tokyo, Japan

ABSTRACT

Quick response is required when Earthquake Early Warning is issued; however, it is not easy for foreigners to
understand and take immediate actions against these messages because of the difference of culture, background and 
language. It is desirable to provide disaster management information in multiple languages and a multi-language 
dictionary will be useful for this aim. This paper describes detailed procedures for the creation of a multi-language 
dictionary for Earthquake Early Warning messages: Step #1. making a Japanese word list used in the original 
messages; Step #2. converting the words, especially technical terms, to plain ones; Step #3. selecting corresponding 
English expressions; Step #4. making a Japanese-English dictionary with the plain Japanese terms and English 
expressions; Step #5. creating a multi-language dictionary for Earthquake Early Warning messages from the 
Japanese word list prepared at Step #1. using the plain terms and the Japanese-English dictionary as reference.
Points to note in the process are also explained in detail so that this paper will be of help in creating multi-language 
dictionaries for other kinds of disaster management information. 

Keywords Earthquake Early Warning, Tsunami Warning, dictionary for many different languages, disaster 
information system
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An Analysis on Production Process of Disaster 
Education Material in a Disaster Affected Area Using 

Disaster Digital Archive:
Participant Observation and Interview Survey on 

Making Process of Supplementary Reading Material 
for Disaster Education in Tagajo City

Shosuke SATO Fumihiko IMAMURA

International Research Institute of Disaster Science, Tohoku University
980-0845 468-1 Aoba Aramaki Aoba-ku Sendai, Japan

ABSTRACT

Many disaster digital archives have been developed after the occurring of 2011 Great East Japan Earthquake 
Disaster in Japan. Using disaster digital archive become gradually popular for planning workshop and education for 
disaster reduction. In this paper, we have conducted participant observation at making process of supplementary 
reading material for disaster education in Tagajo City which includes contents from Tagajo digital archive system of 
the 2011 Great East Japan Earthquake disaster, and interview survey to the players to clear problems of using 
archive. The results are as follows. Because there are not only Tagajo City digital archive system of the 2011 Great 
East Japan Earthquake Disaster but also the digital archivist who develop, operate and maintain the system as daily 
work, detect and selection disaster pictures to include in supplementary reading material for disaster education

Keywords Disaster Digital Archive, Disaster Education, Picture, Participant Observation, Interview Survey
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Determinants of behavioral intention of tsunami 
evacuation

Saneyuki UDAGAWA Nobuhiro MIFUNE Chikako ISOUCHI Xinyue HUUANG
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ABSTRACT

This study examined factors which influence the intention of evacuation behavior. In the first part of the paper, we 
overviewed the psychological research dealing with the risk reduction behavior. We expected that the behavioral 
intention of evacuation is determined by six cognitive factors; perceived risk, response-efficacy, self-efficacy, 
response cost, descriptive norm, injunctive norm. For verifying the working appropriateness of the hypothesis, we 
conducted a questionnaire survey of tsunami evacuation, in Kochi prefecture. The result of factor analysis showed 
that factors which are interpreted as “response-efficacy" and "self-efficacy" were confirmed. However, "subjective 
norm" and "descriptive norm", and “perceived risk" and " response cost" are not separated, and a total of 4 factors 
were confirmed. As a result of the multiple regression analysis, the effect of the response-efficacy factor had the 
greatest influence on the intention of evacuation behavior.

Keywords Evacuation , Tsunami, Attitude Change, behavioral intention
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