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Synopsis
An earthquake information display system was installed in the disaster
prevention crisis management division of the Tottori prefectural office. An
environment was established in the disaster prevention administration, where detailed

earthquake information could be understood.

The purpose of this study is to

investigate methods of building and transferring the information which will be useful
to actual earthquake disaster reduction, through discussion between the researchers

and the local government administration.
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1. Introduction

A M5.3 earthquiake occurred on September 16, 2002
a 10:10 (JST) in centra Tottori prefecture with a
maximum JMA (Jgpan Meteorological Agency)
intensity 4 recorded at 6 sites. Immediately following the
earthquake, Tottori prefecture dong with local citiesand
townswere put on an dert. By evening it was recogni zed
that there were no extreme damage and no specia
situations, and the alert was lifted.

Seismic activity was monitored with the Kyoto
University observation system that automaticaly
determines earthquake locations. From these data, this
earthquake activity was recognized to be a norma
mainshock-aftershock sequence.

On September 19 a 09:00, 3 days after the
mainshock, aM3.9 aftershock occurred with intensity 3.
Following this aftershock, Totttori prefecture staff
remained on 24 hour duty, on the small chance that there
might be further seismic activity. Subsequently, staff
remained on 24 hour duty for about a month until
October 13. Looking back on the earthquake sequence,
thiswas the largest aftershock.

Alerts are usually initiated when seismic intensity 4
isrecorded. Intensity information comes from JMA and
other independent sources with intendity instruments,
and with this clear information, decisions declaring alert
levels can be made without confusion. However, it is
usually not clear when to end the dert level. Among the
people responsible for disaster response in the local
government, there are not many with technica
knowledge &bout earthquakes. Furthermore, local
government officias, tend not to have sufficient detailed
information about earthquakes. Usually information
about seismic activity, such asincreases and decreasesin
seismicity, or changes in location, does not reach the
local government. In this Situation, local governments
must make decisions about ending alert levels. The
information described above came from a responsible
personin the Tottori Prefecture following the earthquake.
This project was started as part of the 21st century COE
program to meet the needs of the local government for
earthquake information.

The Research Center for Earthquake Prediction
(RCEP) started work on this research in 2002.



2. Main Pointsof the Plan

During times of large earthquakes, the loca
government usually becomes the center of rescue and
recongtruction activities. The person responsible for
disaster response becomes in charge of administrative
affairs and has the respongbility for initiating many
actions. However, the responsible person often does not
have sufficiently detailed earthquake information.

When a large earthquake occurs, generaly actions
are undertaken in response to the intensity levels, in
accordance with instruction from written manuas.
Intensity information is received from JMA and other
independent organizations. Since the intensity is given
numericaly, itis clear and thereis usually no confusions
about initiating emergency plans. On the hand, declaring
the end of the dert is not so clear. The ends of dertsare
usually described as times when earthquake activity
declines or emergency measures end. Thisisasubjective
decision. It is difficult for administrative person in
charge to make this decison. In many cases, locd
officials consult with advisory committees of university
researchers and earthquake experts, for their opinion
about the earthquake activity. Usualy local government
decisions follow the recommendations of advisory
committees.  Since there are few earthquake experts
among local officials, it isdifficult to discuss on an equal
levd with the researchers and experts about the
earthquake activity.

On the other hand, from the side that produces the
information (university researchers and seismic experts),
it is widely unrecognized how this information is used.
Usudly the data effectiveness and data transfer
efficiency is not consdered. So, usualy the flow of
information is one way.

Given this dtuation, it is important to have
cooperation between the researchers and locd officias
for effective hazard mitigation. Following are target
points of this plan,

(a) Loca government administrators are provided with
detailled earthquake information, and through
discussions with the researchers, the administrators
levels of knowledge and experience about seismic
activity are raised. One characteristic of the
administrative organization is the reassgnment of steff
every severa years, however, if the process described
above is frequently repeated, the potentia of the whole
administration side can be raised, in regards to

knowledge about earthquake activity.

(b) This project will provide materid to the researcher
side about what information is helpful in actua
earthquake disasters and how information should be
transferred. By repeating this process, improvements in
loca earthquake disaster response can beimproved. This
research plan has Tottori Prefecture as a counterpart and
Tottori Prefecture is a well-suited a partner for this
project for the following reasons.

(1) Over the last 100 years, the San-in digtrict, centered
on Tottori, has had a high level of seismic activity,
including the 1892 Hamada earthquake (M7), the 1925
Tgjima earthquake (M6.8), the 1927 north Tango
earthquake (M7.3), the 1943 Tottori earthquake (M7.2),
and the 2000 Tottori western earthqueke (M7.3).
Consequently, the residents of the region have a high
level of recognition for earthquake hazards.

(20 Kyoto Universty edablished the Tottori
Seismologica Obsarvatory in 1963, and has
continuoudy maintained observational research of
microearthquake activity in the surrounding area
Consequently, there isa high level of knowledge about
the seismic activity of the Tottori area.

(3) As a loca government, Tottori Prefecture is
positively tackling the problems earthquake disaster
prevention. Moreover, the prefecture is supportive of
information distribution and has been very cooperative
with this research plan.

This plan is a research project. In order to ensure
successful results, it will be necessary for both the
university research side and thelocal government sideto
make maximum compromises, within the limits of the
restrictions of each respective organization. This type of
research cannot be caried out with any local
government, and Tottori Prefecture is a very suitable
partner for this project.

In actual earthquake disaster mitigation, rapid
response immediately following the event is required.
Thisresearch project doesnot deal directly with thistype
of redtime information. Currently, JMA and other
organizations routinely provide redtime seismic
intengty information. Also, starting in 2004, JMA is
planning to distribute "urgent earthquake information”.
Combining this IMA information with our research will
make a more effective system. This project sets as a
priority the understanding of detailed seismic activity
and earthquake phenomenon.



3. System Configuration

3.1 Hardware Components

Seismic waveform data from high sendtivity
networks covering dl of Japan, such as Hi-net, IMA
network and networks operated by universities, are
digributed by satellite from the Earthquake Research
Institute, University of Tokyo. Data are received at the
Tottori prefectural office and a file of earthquake
hypocenters is automatically crested. With a delay of
about 2 days, an integrated data file of hypocenters is
receved from JMA. Using the JMA information, an
updated hypocentra file is created. So the hypocentral
file has recent preiminary information from the Kyoto
University system and processed information from JMA
for eventsthat occurred more than 2 days prior.
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Fig.1 Block diagram of the system

Based on these hypocenter files, the current seismic
activity can be viewed on the web display. The hardware
configuration is shown in Fig.1. Blue boxes show Kyoto
University related equipment and yellow boxes shows
Tottori prefecture equipment. The datareceiving satellite
antenna was ingaled on the roof of the Tottori
prefectural office, and anadysis equipment and the
display wereinstalled in arack in the disaster prevention
crisis management division on the third floor of the
prefectural office. The digplay isin an easily accessible
| ocation because earthquake information may be needed
a any time during working hours.

3.2 Display Information
Seismic activity can be viewed on a displayed

homepage. The top page is shown in photo 1. The
display is driven by a menu and various types of
informational screens can be chosen, as shown below.
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Photo1l Top pageof thedisplay system

(1) SeismicActivity Information

Hypocenter digtributions, space-time plots, event
frequency distributions, cumulative event counts, and
magnitude-time plots are displayed. Specific regionsand
time periods can be set and the information on seismic
activity described above can be displayed. An exampleis
shown in photo 2.
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Photo2 Example of the seismic activity webpage

(2) Fet Earthquake Information
Information released by JMA on felt earthquakes is
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Photo 3 Example of the ground motion monitor webpage
displayed. arise. This research program is a cooperative effort

(3) Ground Motion Monitor

Hourly plots of continuous ground motion
waveforms can be displayed by specifying a seismic
gation, instrument component and requested time.
Processing of normal earthquake data analyzes only the
events that are triggered by set conditions. Therefore,
hypocenters of earthquakes which do not trigger the
system, are missed. Since much information can be
acquired from continuation waveform recordings at an
observation point, this provides effective and intuitive
information about the seismic activity. An example is
shown in photo 3.

(4) Other
A site map and related links to other websites are
provided.

4. Problemsand Future Considerations
4.1 Requirementsfor Data Use

When two or more organizations are using the same
data, asinthisresearch plan, some problemsarelikely to

between a research-oriented university and a loca
governmental organization, for which there are few
previous examplesin Japan. Variouskinds of restrictions
exigt for the two organizations and the biggest problem
will beto the appropriately consider the permissions and
restrictions on data use.

It is unavoidable that some redtrictions and
conditions will exist depending on the type and the
contents of data. Most of these redtrictions or conditions
are designed to remove responsibility and burden from
the side of the data producer. They are based on
considerations of the many possible problems that might
occur, so many conditions may be placed on the data use,
and smooth use of data may be difficult. Therestrictions
on data use should probably be made asloose as possible,
when considering the development of a future
information society. We suggest that it should be the
responsibility of the user sideif problems arise.

4.2 Information Policy

All of the research results should be available to the
public without any restrictions. However, dl of the legal
ramifications of the many yet unspecified users, have not



been completely considered. Although it may seem
contradictory to thetext in 4.1, we recommend agradua
process in releasing results to the public. In the end,
complete release to the public is expected. However, as
results are generated with the information use, it will
become necessary that user responsibility is put into
practice.

4.3 Personnel Changes

Personsin government roles of responsibility usualy
transfer between posts every several years, so over a
long time period it is difficult to maintain staff that have
become skilled in earthquake information. However, the
system should endure over many years of use, outlasting
personnel changes. If not, one has to conclude that the
syssem has a low utility value. The misson of the
university researcher, as an information producer, is to
build a system that produces earthquake information that
can be easily understood by ordinary residents.

44 Limits and Possbilities of
Information Research

The current system in operation has the capability to
provide only an outline of the seismic activity. Sartingin
2004, JMA began distributing ‘urgent earthquake
information’ in test mode. It is difficult for the research
side to routinely provide this kind of red-time
information. On the other hand, researchers are adept at
providing very detailed information. Within the local
government, suitable information should be properly
used for the appropriate purposes. Moreover, personsin

Earthquake

responsible positions arereplaced every severa years, so
the number of people within the local government that
are capable of understanding the earthquake information
isawaysincreasing. Thisresultsin ahigher potential for
the local government disaster response structure and a
more effective system. The system which is being
constructed, will be used to help the disaster response
administration of the local government better understand
seismic activity. Tottori Prefecture and the Disaster
Prevention Research Indtitute, Kyoto University have
formed an agreement to further this research plan.
Through discussion between researchers and locd
government staff, we expect that the results of this
project will produce an effective system that produces
information which is easily understood by the local
residents of Tottori prefecture.
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