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Z3 Tl Developing an integrated information system for Disaster Management] .

KEEHIZET AHAHE M AT LDORIE WS Z L T, Prof. Chou, XA L < BFEVW
-LET,

Developing an integrated information system for Disaster Management
[ 2 (National Science and Technology center for Disaster Reduction (R. O. C.

Taiwan))

I apologize | have to speak in English. Although I do not know Japanese, | have learned a lot just
from looking at the maps and a few Kanji in the session. Because | could guess what the problems

are and learned a lot from your experience.
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I am from National Science and Technology Center for Disaster Reduction, Taiwan. We have very

similar environment in Taiwan. As everybody knows we have the same similar types of disasters

except volcano. Fig.151

) -

e ) Major Types of Natural Disasters in Taiwan <
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We have many agencies dealing with these hazards. For example, the Central Weather Bureau has

different types of sensors and models to produce maps, which shows the rainfall intensity. Fig.152

e Weather -":

Central Weather Bureau
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The Soil and Water Conservation Bureau dealing with debris flow hazards. They have their own

sensors, communication system, and website to deal with these problems. This is their website for

the debris flow control. Fig.153,154
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The Directorate General of Highways, which deals with the highway disasters. This is their website.

Fig.156

& Highway Conditions --‘-’-:

Directorate General of Highways
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In the past, each agency has its own system and procedures to deal with the hazard. But these
hazards are all related. You have to consider other agencies participating in many situations. For
example, in case of debris flow, you want people to evacuate. However, if highway agency closes
the road because of the flooding, there will be no route to evacuate. So, we have the need for the

connection between the agencies. Fig.157

¢ Integrated view and coordinated -
Management
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Also when doing the modeling, we have to connecting upstream and downstream models to
analysis the whole river basin. All researchers know this but it is difficult for agencies to

cooperate. Fig.158
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Before the Typhoon Morakot, The system developed by each agencies actually worked pretty well.
But in the Morakot situation, the magnitude of the disaster was so large and create huge damage.

Fig.159

¢ Typhoon Morakot ‘:
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After the Morakot, the need to develop an integrated decisions support system, not the individual

system, is well perceived. This is where NCDR step in and build the system. Fig.160

€ Anlntegrated DSS for CEOC  #'

Integrated View at CEOC
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After we evaluate the situation, we proposed a structure like this. In the central is an integrated
database which receiving data from agencies. We have to ensure the data quality and handle
inconsistencies between the agencies’ data. Fig.161
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Using this database, we can support applications for disaster management. First, we have build a
decision support system for the Central Emergency Operations Center, using the database. Now, we

are developing a local decision support system , the data base will be open to the general public and
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researchers. Fig.162
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s | S | Registration

The data are classified into different types. Some are basic data which does not change a lot, such

as topological map. Another is the monitoring data which flow constantly during in real time. Third

part is the output of prediction models. Each type of data should be handled in different way.

Fig.163
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From there, you analyze what kinds of data are required in different types of disaster situations.

Here is an example for the typhoon which has been dividend into several stages, the typhoon on the

sea stage, the sea warning stage, and the typhoon landfall stage. Each stage requires different
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types of information. Fig.164,165
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We have talked to many experts in different areas to come out with a list of data items and build a
integrated database platform. In the platform, metadata can help users find out what kinds of data
are available from each agency. User can apply and retrieve these data. This is the database schema

which shows what is in the platform and use can decide whether it is useful for them. Fig.166,167

€ Geoinformation Platformfor *- € = Geoinformation Platformfor  #
Disaster Prevention Disaster Prevention
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In addition to the raw data, we provide thematic maps for users who do not have their own GIS

system. This is an image so they can use that image. Fig.168

¢ ' Geoinformation Platform for

Disaster Prevention
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The platform feed data to the decision support system for the Central Emergency Operations Center.

Fig.169
e CEOC Decision Support System _.9_'
Central Decision
Support System
.
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This is the picture of center looks like. There is a small room in the situation room beside the big

meeting room. Fig.170

170
There is a small briefing room next to the big meeting room, which key agencies discussing the
disaster situation. A dual screen is system is setup in the briefing room, one showing GIS decision

support system, the other showing explanation. Fig.171

¢ CEOC DSS Usage s -

TV wall in CEOC disaster information ana-lysis room
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The list on data required in different stages of typhoon development. Fig.172
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Here are the base maps.
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Fig.173

General Basic Map
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We have decided what kind of maps are required by the commander.in each stage of typhoon

development. Here is an example of the slope warning areas in land warning stage. Fig.174

.'
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Beside the main window, we have smaller windows that are always active so we can choose one of
them and put it on the main screen.

We also found that bookmarks are very useful. When you found a situation which is important, you
can bookmark it for quick reference latter on. Although we have planned before head what type of
information is required, there are always exceptions in the real situations. Because there are
hundreds of layers, if we do not have the bookmark function, you will be very busy at searching
through the data layer list. When we find out specific areas which are heavily impacted, we can
bookmark them, and present the required data and zoom in to the specific area very efficiently.

Fig.175
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In addition to a very flexible Map Control Panel, we also have a Time Line which we can trace

back to any time we have information, which is very handy for research and training. Fig.176
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Here are some examples of the system in actions. Fig.177,178

& Real time messages Sl ‘ Apply in the CEOC +3
=CEOC 0521 Typhoon Response Dril (2010/5/21)
+CEQC 0726 Rain Response (2010/7/26~28)
=Typhoon LIONROCK (2010/8731)

*Typhoon NAMTHEUN (2010/8/31)
*Typhoon MERANT| (2010/8/9)
+CEOC 1004 Eanhguake Response Dril{2010/10v4)

This is screen shoot of an earthquake drill. Fig.179,180

» Lisaster events ana population distribution map used ,
(- Epicenter and PGA map used in the earthquake drill : ‘, earthquake drill :

These are screen shots of typhoon incidence. This is typhoon routes prediction by different

agencies. Fig.181

t_ Route predictions of typhoon FANAPI ’ :
s £15644 A

Central Weather Bureau - Joint Typhoon Warning Center - Japan Meteorological Agency -
Korea Meteorological Administration - National Meteorological center of CMA - Hong Kong
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T radar image and accumulated rainfall. Fig.182

Radar Map

Accumulation Precipitation Map
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This is debris flow warning area and places which are very easy to become isolated island because

there are only one or two route connected to outside. Fig.183

| Warning Area of
Slope Land Hazard

Debris flow and possible isolated village
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This is for the flooding. Fig.184
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This is the road damages. Fig.185
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This is the Time Line. Fig.186

¢ Time Line
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Now | am online showing the real system. These are real time data. As you can see, we have
received a warning SMS message of an earthquake this morning. | can choose the map layers. All
the map layers are list here, the basic data, the area warning, and so. We do not have any damage
report at this moment. Okay, this is the warning area. This is the Time Line. We can go back to any
time period and the system retrieves historical data. The historical data is proven very useful for
validating the models by comparing predicted and real data. Historical data is also very useful for
drill and exercises.

Sorry, | will go back a bit further in time. We do not have big typhoons last year. There is one
typhoon here! This is the predicted paths of typhoon path.

This is what we have done so far. For future development, we are improving the decision support
system for CEOC and developing a Disaster DSS for local governments. We are thinks about how
to off services to general public and researchers. We will also try to get more information to the
system, tackle data quality issues and establish standards. For example, we found out that different
agencies name the typhoon event differently which makes data integration difficult.

Thank you for your attention.
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