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dational Disasters Reduction Cen
Faipei, Taiwan
Jisit to Texas A&M University

Department of Civit Engineering

485 August 2003

B B + Prof. Paul Roschke 7% TAMU 4+ K % #:%

B B A Prof Michael Lindell 4} TAMU/HRRC # %,
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Bee-Sui

National Disasters Reduction

Center
Taipei, Taiwan

Department of Civil Engineering

4-5 August 2003
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now?

Dr. Robert M. Gates, President
Texas A&M University

Texas A&M has
witnessed several
changes during the
past year.

Mr. Dennis Franchione,
Head Football Coach

Dr. G. Kemble Bennett, Dean
College of Engineering

TAMU Never Left

L__Keep the Best of our Traditions and

Wisdom of Ages

Thoughts from a Master Teacher

TAMU is Blessed with.....

America is Returning to Values that
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Wisdom of Ages

Thoughts from a Master Teacher

Alcibiades (Greek Warrior/Stare
How to Lead Free Men
Teach importance of personal integrity

Don’t weaken strong to strengthen weak

Uniform distribution of resources only
rewards mediocrity
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Academic Plaza

Academic Building and
Sul Ross Statue
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Campus Life

Campus Life
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Texas Aggie Bonfire
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Coastal Laboratory Water Basin
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Offshore
Technology

Research Center
" opmgs

PARABOLIC WAVE
ABSORBER

TEXAS A&M UNIVERSITY

Texas A&M University was the first public
college founded in Texas, opening in 1876.

Texas A&M University is the fifth largest
university in the country

The total student enrollment tops 44,000

Approximately 7500 are in graduate or
professional programs
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TEXAS A&M UNIVERSITY

5,200-acre campus - among largest in nation;
with more than 100 buildings, the value of the
campus exceeds $1 billion. It includes a 434-
acre research park "

Each year Texas A&M conducts
approximately $400 million worth of
sponsored research projects.

Land-grant, Sea-grant and Space-Grant
designations; one of the nation's select few to
have that distinction

Clnreornive Coenter oy

Hometand Scouriny
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b USGS Taxas Sweam Fiows.
» USGS Taxss Laks Levels

== Google:
(D Seaarch FEMA

O senech www

Research and Academic Metrics

MAKING
theGRADE

U.S. News & World Report
2003 Civil Engineering Program Rankings. - -

Texas A&M Department of Civil. Engmeermg -
Underoraduate Program

- Texas A&kM Department of C1v11 Engmeermg -
Graduate Program
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Distribution of Undergraduates

350

300

250
200
150 §
100 §
50
0 - f -
Ut u2 u3 U4
(Freshman) {Sophmore) {Junior) {Senior)
m "
Student Voting with Feet
Construction, Construction/Management 36
Geotechnical &
Structural Geotechnical 3
Structural 72
Transaporiaion 22
hteriag 1

FT PP P A T
ELEI T

Bubric Woris i
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Civil Engineering Graduates

700

600

500

400

After Litchfield Willis, Inc. 3/10/03

Undergraduate and Graduate Enrollment in Comparable
Civil Engineering Programs

.
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Student to Faculty Ratio for Comparable Civil
Engineering Programs

400

300

100

Civil Engineering Graduate Enrollment

B International
i US

Fall93 Fall94 Fall95 Fall96 Fall97 Fail98 Fall99 Fall00 Fall01 Fall02

Semester
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Major Strengths
Faculty

Quality
Collegiality

Undergraduate Program

Quality of students and classroom teaching
Opportunities abound:
Student activities

Study abroad (Spain, France, Italy,
Taiwan, Japan, etc.)
_Scholarshins

New.Directions

Beowulf Cluster (Supercomputing)

Bought DELL 16-node Linux Cluster
Undergraduate Research Program
Dean Ewing — 128 node cluster

Need faculty and culture that knows
parallel processing
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TEES RESEARCH EXPENDITURES

$ (Millions)

1998 1999 2000 2001 2002
Fiscal Year

Current

Major Concerns and Constraints
(No stomach aches)

More Faculty

Graduate Program
Need applicants (U.S.)
Need Ph.D. students

Increase ratio of graduate to
undergraduate |

Place graduates into teaching
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Too Tall ?

New Frequency?

HOM J(O;-..Pﬁu\,— f/..
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Smarter?
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The design concept for the bridge envisioned precast dou-
bie-T beams that would be prestressed with internai and
externai steands of carbon-fiber-reinforced polmer. Both
the beams and the deck slab are longitudinally and trans-
versely posttensioned.

/
Internal CFRP strands ./

\,—-—- Extemal draped
CFRP strand

N Crossbeam

Externat draped
CFRP strand

SN, \. Transverse CFRP strand
" Devistor

TR
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Traditional Areas of Civil and Ocean
Engineerin

* Structures
Transportation

95




FU R

I 4
8
g
(%]
=]
8

GLOBALIZATION

96




e Ak

Health monitoring

SUSTAINABILITY

Facilities rehabslitation
s0d restoration, design
and operation o
sustaineble systems.
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FEarthquake Engineering

Barroso Morgan Bracci

Roesset

Water Resource Engineering

Brumbelow Cahill

Olivera
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Cooperative Possibilities
(Example)

Graduate Students Study Abroad
Program

sponsored by

National Science Council, R.O.C. (Taiwan)

No Stranger to Disasters
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NCREE Busy Lab

Texas A&M Students in Taiwan
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Graduate Students in Taiwan
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Another Example

0st Housineg 1 Mexicog — Afte
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Preparedness
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1 Evacuation times
3 i E
3 0.8 Minimum likedy,-
g 08 7 -
® 07 = 'E
£ o6 - /5 5
e Mowt i ; Wost iikely
32 os "y,.' ETA P
LA ——"s 3
S 03 = j—m
€ B =" Madenum W
2 ot — P < P
g == % G-
1 3 6 7 9 11 13 15 17 19 21 23 25 27 29 3 33 35 37 39
Time (hours)

Timeline for evacuation times and arrival of storm conditions
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. HURRICANE ALPHA Pravious Forecan/Advisory Courrant Time Next Foreaas/ Advisory
Gurmat Hurricoms Congory: mnul:aw. Wedaesday 1000 CDT Thersiay 0300 CDT Tharsday 0400 CDT
Pt Lot gt I3Angnat 1500 Zube 14 Avgast 1500 Zshs Angust
Maximwm Aveilable Decision Delay Time: 3 hours
— —
‘Expected Forward Movement Speed in 36 hours
P et oot o et nOROCOTon Mgt |
#0500 COT on 14 August S
Farward Movemant Speed Probablity
Hurricane Category ‘Probabiity
One [ o o5
Two 20 s 18
Tives 50 1 80
Fou 20 3 18
Five 08 2 04
= 25 or more 0t

Selest Siarm Conditions sl Landfall OCamgery?  (Category2  HCastegeryd  (ICategeryé O Cotagery $
OSmphFS N HWephPMS OiSmphFMS D20mphFMS D 2SmphFMS
Select Deciaian Threshoid O Tropiosl Sterm (34 kt /39 mph) 8 High Profile Vehiele (30 kt / 57 mph) O Hurrieane wind (08 kt/ 74 mph)
Seleot Planning Hartzon Oheurs D172hours 848 howurs Q38 howrs 24 hows 012 haurs
Select Evacuation Soope DRiskAres1 O RiskAreat.2 MBRiskAreet,23 ORiskAreat,2,2,4 ORiskAreat, 23,45
[ ETAs Bussd 00 CAT 3/ 10 mph M8
ru-‘p-uu- ETA High-Profile Tipping (1036)

[ .

T Eatnet prbuble ETA High Proffia

28 hours 10 Astival of Tropicel Storm Faroe (34 kt /39 mph) Wind
Ts

14 Angust (Thoradey)
0400 CDT1000 CDT$600 CDT2000 CDT0400 CT1000 CDT1600 CDT2000 COT
Masismuss probable tismm of risk sves clasrance (0230 Evecmstion

P e, l Decision
— I Delay
T
ETEs Based on Inumediets Evecession of Risk Ases 13 i
Percant of Rasidents Expected 1o Survive If an Evacustion is inkisted Immediately Expecied Cost of Risk Araas 1-3
ETA for High-Prole Tping Sectr Cout
Earbest Mot probable Lateat Residerddl $2.300,000
Evacuetion | Minimum 100 100 100 Commarcisl $1.450.000
Tine E_M 100 100 100 Industrist 780,000
Esdmats Madrrum prob sble 100 100 100
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' The Project in 2002

A Study on Household Adoption of Hazard |
Adjustments: Influence of Hazard

Experience and Community-based Hazard
Mitigation Program

71
{

1

~ Background

# NHRC has implemented 4 pilot studies forthe |
Community-based Hazard Mitigation Program.
= Nantou County.
= Taipei City.

#HRRC has conducted a survey on household
“adoption of seismic hazard adjustments.
« Southern California.
» Western Washington.

119




Fu i

e rrTT YT, e
T TE T RG] B e PSR V0T G 13 i o W R L2 L7 1 APE Srs B3t ROt Lt

Objectives
Through the survey, we would like to understand

= residents’ states on risk perception, risk intrusiveness,-and
hazard adjustments adoption.

= whether persbnalrhazard vexperie'r'\c‘e can affect his perceived
risk, risk intrusiveness, and the adoption of hazard adjustments.

= whether the Community-based Hazard Mitigation Program can
affect personal risk perception, risk intrusiveness, and the
adoption of hazard adjustments.

« is there any correlation between risk perceptibn, hazard
intrusiveness, and the adoption of hazard adjustments.

An Assessment Framework

* Participation

+ Risk perce_pﬁon v

FRisk intrusiveness ’

F Hazard adjustments adoption
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Nantdu
County

Taipei
City

Shang-Ann

Feng-Chiu

Ming-Shing

Xing-Jia

Location - Commuhity_ ‘

TYPe

Rural village

Rural village

Urban community

Urban community

Characteristics of,.Study_.Si.tes.

- “Hazard ~Population
+'- . Experience . . (persons)
+ -Debris flow (2001) -
+ Landslide ~ = 1,500
- Slope fallire
- Debris flow:(1996) L
- Debrisflow(2001) 1200
+ Landslide - - (include 384
+- Slope failure aborigines)
None
7,383
(Slopeland hazard risk) 38
None
6,172
(Slopeland hazard risk)

‘

Respondents

Hazard experience
Yes No

Shang-Ann | Feng- ‘subtotal’| Ming-Shing | Xing-Jia | subtotal:| Total
5 12 14
g; Yes persons | persons
B
-3 . -
§ 12 9
a No p p
x
=
o

subtotal | 24 23
persons persons
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~ Limitations

R 40—

|® The number of respondents is‘very few.

= For each community, residents who participated
the whole courses of CHMP are about 12 persons.

4 Community characteristics are different.
= The communities with hazard experience are both
located in the rural area of Nantou County.

= Those without hazard experience are both located
in the urban area of Taipei City.

e es B

/{”‘ Surroundings i ]
[ vowing 1@{ Hazard potentiallocation ] |

* Community inhabitants |

__[* Community activities __|
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The Relationship Betweeﬁ “Hazard Expenence» “CHMP‘WW

Participation” and “Familiarity with Communlty

Respondents in Nantou County 4 with hazard experience

@ participated CHMP © dida't panticipate CHMP

Respondents in Taipel City B without hazand experience

A participated CHMP A dida't participate CHMP

AR e T e e, PRI S

The Relationship Between “Hazard Experience”,

“CHMP Participation” and “Famlllarlty with Communlty”

o Survey Result

Community-based Hazard
Mitigation Program (CHMP)

« Familiarity with
community

* Participation K

* Surroundings

* Member of community org. |
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The Relationship Between “Hazard Experience”, “CHMP |
Participation” and “Familiarity with Community” 5

--=- Survey Result

[0 4 N

N/

Hazard Experiences

ol

« Familiarity with * Community inhabitants l

community

* Participation

The Relationship Between “Hazard Experience”,
“CHMP Participation” and “”

| @ Hypothesis1 :
. Residents with disaster (debris flow) expenences will. have signifi cantly L
greater levels of risk perception, risk intrusiveness, and adoption of
hazard adjustments.

9 Hypothesis 2 :
Residents who participated in CHMP reguiarly will have significantly

greater levels of risk perceptlon nsk mtrus:veness and adoption of
hazard adjustments.

9 Hypothesis 3 :
The following variables can be ardered in a simple causal chain in which
@ risk perception causes risk intrusiveness,
® risk perception causes the adoptlon of hazard adjustments and
© risk intrusiveness causes the adoption of hazard adjustments.
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Measurements of Risk Perception, Risk'intrusiveness, and

Hazard Adjustments

. _Damage in own community -

._Damage to own home-

. _Injury to self or family

._Disruption to job

QhjwiN| -

. Disruption to shopping and
other activities

._Frequencyof thought - |

Frequency of discussion - |

. Have a working transistor radio and spare batteries.

. Have a flashiight or candles and matches.

._Have a first-aid kit.

._Have a 4 day supply of water and food.

Have a fire extinguisher.

LTI

OO |WIN[ N

. Have learned where and how to shut off water, gas, and
electric utilities.

7.

Have leamed the location of shelters and evacuation routes.

| 1

8. Have leamed the location of nearby medical emergency centers.

9. Have a family disa:

ster plan.

YSEACERA R

Risk Pe‘rcep.tiori‘ |

=
£ 30 .30 ———— e -
I'_E/ 28 28
§ 26 . 1 26 P
5 g 24 . 24
3§ 22 22 &
53 20 20
@ p
g '8 ! n 18 i
' 16 16 - é A
g 14 . 14 é
% 3 } 12”"
. e et . o .
g & “,(" ,(f ‘P\é’ *d‘b' «}(’ ‘f*‘ ‘,\‘P 35'
< 'pgi"° ? o f o o‘bé‘ f
< & A Ay
& . A . N
& &

.,

xv"*”

© @

G . v

ﬁf@ . dé;f
Respondents in Nantou County @ with hazard cxperience ® panicipsted CHMP O  dida't participate CHMP
Respondents In Talpei-Clty W withoit Hazard expéricace A pirticipkicd CHMP A ide participits CHMP
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Risk Perception

"® Hazard experience
» Compared to the respondents in Taipei City, those in Nantou County had

g
Fany

significantly higher levels of risks perception on’(1) damage in own community,

differences are large )
* Location & community characteristics

= Compared to the respondents in Nantou County, those in Taipei City had

(2).injury to self or family. — (the differences are small).
* Fire risk perception.

@ Participation of CHMP . v

= For Nantou County & Taipei City, participants . rated their risk perception
significantly higher than those who didn’t participated.

(2) disruption to job, and (3) disruption to shopping.&.other activities. — (the

significantly higher levels of risks perception on (1) damage to own home and

renit

Risk Intrusiveness

A
S 30 3.0
Los 28
g 26 2612 i
B2 24 y
2 'E *
g8 E 22 22
S B 20 20
=| : . .
$ ks 7 18 3
g 16 16
14 14 i
E 12 . . e 1 j
3 Lo L o i 10 ) \ L .

o Taipel Ciy T - = A A e i
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Risk Intrusiveness
B S ———
@ Hazard experience |
= Compared to the respondents in Taipei City, those in Nantou
County reported significantly higher frequency of (1) hmkmg about
and (2) talking about typhoon related hazards R
@ Participation of CHMP
= For Nantou County & Taipei City, participants  rated their risk
intrusiveness significantly hugher than did those who didn’t
participated.
(larger differences in the frequency of discussion for Nantou & Taipei)
Hazard Adjustments
) . ,
"100 3 - " & 100 - "y 2
' T ® ¢ 4 »4%
80 - 80 >
§ 0 i 0 ° ; & %
§o . & A
z |40 ] | 40f J %
20 2 A o
A 1 i J— 1 o \
(’ a}) 4‘ r ‘IJ’:;(" f
& & ’ "'
?@* f f . g"’ ,,»"" J y
.mmcow P — T e UM
Respondents in Taipel City B without hazard experience A’ participated CHMP A didn't participate CHMP
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Hazard adjustments adop’uon

{/ ..............................
& Hazard experience _
= Nantou County had higher Ievels of adyustment adoptions on only 50of 9
adjustments.

s Nantou County had higherlevels of adjustment adoptions on (1) water & food
supplies and (2) fire extinguisher than those on Taipei City.

* Location

= Nantou County had lower levels of adjustrﬁent 5ddpﬁoné on (1) radio & spare
batteries and (2) first-aid kit than those on Taipei city.
* Community characteristics {rural & urban)

@ Participation of CHMP
= For Nantou county (with hazard experience)., participants had higher levels of
adjustment adoptions than-those didn’t participated on (1) the location of
shelter & evacuation routes and (2) have a family disaster plan.

Results

e

@ Test of Hypothesis1 .
= Support the hypothesis 1 that residents with debris flow
experiences had significantly greater leve!s of nsk
perception and risk intrusiveness. ’
= But don’t have significant great level in the adoption of
hazard adjustments. .

@ Test of Hypothesis2

= Those who regularly. participated. in CHMP will.have
significantly greater levels of risk perception and risk
intrusiveness.

» But don't have significant great level in the adoption of
hazard adjustments..

£ RS SR g S £ L8 S ST AR 2 1
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Correlational Analyses
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Risk Perception & Hazard adjustment ;
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Results

J7

# Test of Hypothesis 3

» Risk perception variables generally were
significantly correlated to hazard intrusiveness
variables.

= Risk perception variables had no correlation with
hazard adjustment.

» Hazard intrusiveness variables were signiﬁcantly
correlated to hazard adjustment adoption only for
the respondents with hazard experience.

Discussion & Suggestions

@ Hazard Experience

» Compared to the participation variable, the hazard
experience variable was more influential on
respondents’ risk perception and hazard intrusiveness.

s Respondents with hazard experience had a better
knowing to hazard potential locations.

* How to keep people’s memory to hazard experience
- vivid would be an important factor in their risk
perception and hazard intrusiveness.
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Discussion & Suggestions

# The Participation of CHMP

» The participation variable was more influential on
respondents with hazard experience.

= The field trip has significantly increased residents’
knowing to hazard potential locations especially for

residents in Taipei City.

» For respondents with hazard experience, participants
had greater number of hazard adjustments than did

those who didn’t participated.

T

Nantou.County. L

 TaipeiCity
ce) - (without hézagd:g:gpeﬂmce) .

|aBIes

« Elementary School
« Junior High School
+ - Senior High School
+- College graduate

+ Graduate school
Couple ="
Nuclear fah_:ily; ;

+ Jaint farmfty:
+ None 4

uojjeanpae
1seybiy

]

= Public institutes
* Agricultura

+ Coopaeration

* Industry

* Business

« Cthers

Demographic Var

uopiednaay

17.0% 7.7%
21.3% 154 %
44.7% 308%
106% 33.3%
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History

« 1951 Established with 3 departments (Basic
Science and Technology Research, Flood
Dama e R_esearch Ealzt quake

debris flows, floods, heavy rainfall, storm
surges, tsunamis, rapld erosion, severe
storms and strong wind)

Englneermg

mcludlng earthquakes,volcanees Iandshdes,~
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socxal and management sciences.
« 2003 Set up research center on landslides

) Preventlon
— Geo-Disasters —Wate:r"Res‘onréés
— Fluvial and Marine Disasters '—Disaéter Reduction Systems
— Atmospheric Disasters L__Landslides
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Integrated Management
of Disaster Risk

Earthquake Disaster
Prevention
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Fluvial and Marine
Disasters
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Atmospheric Disasters

Research Centers

Disaster Environment
Earthquake Prediction
Sakurajima Volcano

Water Resources
Disaster Reduction Systems
Landslides
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% Disaster Environment

» Hydroscience and Hydraulic Engineering

~ Experimental Study in Ujigawa Hydraulic Laboratory and
Field Observation on Water-caused Disaster

Sedimentation and Waterfront Geohazards

— Field Study of Sediment Transport in Hodaka Sedimentation
Obervatory,

Meteorological and Coastal Hazard & Environment

— Observational Investigation on Meteorological,
Hydrodynamical, and Ecological Issues

» Seismic Hazards
- Assessment of Seismic risks of low-lying water front area

Earthquake Preciction

 Laboratories(9)
— Earthquake Source Mechanics
— Seismotectonics
— Crustal Movements
- Seismic Activity Studies
- Earthquake Prediction Observations
— Earthquake Prediction Information Processing
— Earth interior
— Data Processing and Analysis
-~ Real-time Seimology

» Observatories(8)

- Kamitakara, Hokuriku, Abukuma, Tottori, Donzurubo,
Usakayama, Tokushima and Miyazaki Observatories
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Sakurajima Volcano

« Observation and Field Surveys of Kirishima
Volcano belt zone, including Sakurajima Volcano

Structures of Shallow Magma Systems

Mechanics of Volcanic Eruptions

Volcanic Eruption Predictions

Magma Genesis and Voicanoes

Chronology of Calderas and Volcanoes

Volcanic Activity and Regional Tectonics

Water Resource

» Cooperative Network on Water Reséarch

— GIS-based Methodology for Water Resources Planning and
Management, Change of Water Circulation, Hydrology on Global
Scale

- |* Global Hydrology

— Planning and Management of Droughts, Physical Environment
and Ecosystems along a River System, Land-Atmosphere
« Urban and Regional Hydrology
- Change in Strom-Water and Pollutant Runoff by Urbanization,
Modeling of the Hydrological Cycle in Urban Areas, etc.
« Water Resources Systems Planning

- Planning and Management of Regional Water Utilization
Systems, Support Systems for Water Resources Management,
Long-Term Forecasting of Water Resources etc.
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% Disaster Reduction Systems

« Hazard Mitigation: Reducing Direct Loss
— Prediction of Hazards and Losses for Disaster Management

* Preparedness and Societal Reactions: Reducing
Indirect Loss

= — Disaster Ethology, Reconstructions and Rebuilding Processes
* Urban Design and Planning: Avoiding Direct and |--
Indirect Loss
~ Design of Safer Cities, Disaster Management Plans

* Information and Intelligance: Reducing Human
Loss and Suffering
— Disaster Processes, Simulation of Mega-scale Disaster

* Networking

- Database “SAIGAI", International Adjunct Research Professorship

Landslides

* Mechanisms of Long Run-Out Fluidized and
Assessment of Hazard Areas

~|* Initiation Mechanisms and Prediction of
~~| Occurrence of Earthquake-Triggered Landslide

" |+ Landslide Risk Mitigation and Protection of
World Heritages

 Development of Soil Testing Apparatuses
+ Time Prediction of Landslides

* Development of Reliable and Practical
Monitoring Technique
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Research Center for Disaster Environmaent
A Ogata Wave Ohservatory

B Hodaka Sedl tion Observatory
C Ujfigawa Hydraulics Laboratory

D 3ni o graphic Ohservatory
E Shionomisakl Wiad Bffect Ohservatory
F Tokushima Landslide Obsgivatol K

Fag,

dloti

G Kamitakara Observatory
H Hokuriku Observatory

| Osakayamsa Observatory
4 Donzurbo Observatory
K Tottori Ghsarvatory

L Miyazaki Observatory
EP N M Abuyamna Cbservatory
© Sakurafima Volgpnological 0 y N Tokushima Observatory

Sakurajima Volcar:g:o Research Center

Ujigawa Hydraulics
Laboratory
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Underwater seismic table

Shionomisaki Wind
Effect Observatory
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Strom Surge Observation
Tower in Tanabe Bay

T-shaped Observation Pier
on the Joetsu-Ogata Coast -

Observation Network
at RCEP, DPRI

s atien Neywoeks @

ROED. TRL, v Lhniv
& i bor Vs eshgrsin

T A Skt fu v ruscul Monemenm
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Ujl Campus Map

Main Building

Boundary Layer Wind Tunnel
Laboratory

Wind Tunnel Laboratory
Research Center for Disaster
Reduction Systems

-Ea uake: Response SImulation
. 'Laimtory
‘f;' j-Scale:Steel Struct_ure for

old OBservatlon

" Garage-’

Machine Shop

Lab. For Centrifuge Model Test
Electro-Magnetic Shaking Table
Laboratory

Strong Motion Observation Test
Site

Research Center for Earthquake
Prediction
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Earthquake Response
Simulation Laboratory

Full-Scale Shaking Table
Test of Traditional Full-Scale Steel Structure

Wooden Structure for Field Observation

Boundary Wind Tunnel
Laboratory
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Thank you for your kind attention
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by DRS

Research Center for Disaster Reduction Systems
DPRI, Kyoto University

and DRI

The Great Hanshin-Awaji Earthquake Memorial
Disaster Reduction and Human Renovation Institution

Recent Trend of Natural Disaster in Japan

148




o

ianéba

1.Aging saociety (reduced physical and decision making abilities)
2.Separation of nature &living communites (people losing instinctive
sense of present risk)

1.Chain of Damage within complex urban spaces (underground)

2.Expansion of damage (as in a network)

Disaster Occurrence due to Changing External Forces
1.Frequency of water disasters due to global warming

2.More activity in the Pacific-Rim volcanic and seismic belt

Cases of more than 100mm precipitation per hour, annually

Data hased on 1300 AMeDAS (Automated
Meteorological Data Acquisition System)
points nationwide across Japan.
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Major plates & faults behllnd‘earthquake; .I?n

Japan

T e

1923~2000 M>7.5

...
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DRS, DPRI, Kyoto University

¢~ & divisions and 6 centers (All natural disasters)

+~ About 110 research staffs and about 80
administrative officers and technicians

+ Established in 1950 (Typhoon Jane)
i The 21st Century Center Of Excellence

1 DRS, established in 1993 and is only one center
combined with social science and natural science

 Natural Disaster Research Consortium

PP

L —

oy T

LiF
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DRI Kobe

4 Functions and about 260,000 visitors (2002)

-~ About 70 research staffs including 7 Res.,10
Temporal Senior Res. and 50 Reg. Specialists

r About 100 staffs in Exhibition division

r Established in April, 2002 (phase I ) and
enlarged in April, 2003 (phase 1I )

- Financially supported by Japanese Gov. and
Hyogo Prefecture Gov.

+" Disaster Reduction Alliance

e xh 3 U - oo

—
T he Great Hanshm-A”waﬂ EaaghquakaMemorza[ ~
Disaster Reductlon and Human Renovatlon Instltutlon

To pass an the experiential
arthquake

épened in

—  April 2002 &
i 7o N

Visitors:200.000 quersis. o More
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st phase Building
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&F Researc}l DlV].SlOIl Hyago Research Orgunization for Himan Care
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se| | Human Resource Development iv. ADRC OCHA ! UNCRD
(Seminar conmis _(Asun Disaser (UN Offico tw the | (UN Centre tin
- FCemer) Conndinaiicn It Regional Developmeny
Exhibition s of e fasiuater e
4F 117 Thearer Tined-bie T Greas KDY
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|| pon studio Exhibitionl [ "
Sominur rooms Kekorw.uo Thearer S0 Muneon shop
Total thoor aren: &, 200 m? Total floor area: 10,200 m? J’

oence

(1) Collection, storage and exhibition of materials
related to the Great Hanshin-Awaji Earthquake and
exemplify the preciousness of life

(2) Human resource development for disaster-ready
personnel, assistance to disaster response

(3) Comprehensive research and study focusing on
practical steps for effective disaster management

(4) Promoting exchanges and networking with disaster
prevention organizations both in Japan and abroad
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o7 Function - [ 7T e e e i 0 ey

Collection, storage and exhibition of materials related
to the Grest Hanshin-Awaji Earthquake and
exemplify the preciousness of life

- .

s Comprehensive and systematic collection, storage,
organization of Earthquake-related materials

» Systematic exhibition related to the Earthquake

» Popularize and cultivation of knowledge about
earthquake disaster prevention

s Dissemination of “Human Care” ideals and the
results of their studies

4th floor; The impact of the Earthquake

Conceptual irgage of The Great Eq
1.17theater hard-hit Eq. victims Disaster Hall

- BConceptuakimage-ofiw. aag ~
hard-hit Eq. victims
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Comprehensive research focusing on practical steps
for effective earthquake disaster management

-

Research on practical measures and system to
be used for disaster response and restoration/
reconstruction after earthquake disasters

—

& e

Integration of experiences, lessons, and know-
how learned from past earthquake disasters
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R
Wide-area Emergency Assistance

Headquarters for
disaster
countermeasures

Occurrence
of a large <4 Dispatch
carthquake Specialists

ot the atfected
arci

Specialist advice &
Assessinent of damuaee

development for disaster management

- B

» Wide-area emergency assistance (Japan/ Abroad)
» Human resource development for all capability personnel ready
for disaster management (7 researchers)
= Trainings for disaster management staff
(national and local government, JICA training course)

This projects start with 3 training courses in 30 Sep. 2002
and more than 400 staffs were already exercised.
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pemomel ready for em'thquake disaster managemem

Full-time Researcher

10 researchers

3 to 5 vears

= Pro-active ability

a Ability to present some optional way
and the advantage/ disadvantage

s ADilily to estimate the total damage

situation ﬁ'om [imited information
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persannel ready for earthquake isaster management

Curniculum

« Study about the output of the Global

Assessment on the Great-Hanshin-Awaji 1

= Systematic on disaster management

a l1cld survey

= Rescarch and study about disaster countermeasures

“7 Hu ‘ fforall-capabi
pemamwl ready far earthquake disaster management

Research and study focusing on practical steps for
earthquake disaster management (ex. Great-Hanshin-Awaji Eq.)

Wide knowledge about disaster management

All-capability personnel ready for
earthquake disaster management
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N\ational government, local

Target groups 4, . .
' Government, private businesses cte.

Basic course : for general staff

Management course : for managing staff

Top-management course : for heads of local governments

From Nov. 2003, training for Japancse Government officers in
relation to emergency management will start.

Wide-area Emergency Assistance

e Catastrophic carthquake disasters
Target coen
E for the time being

Disasters When local covernment can not manage because
Of lots of victims, refuece ete.)

a Ioxecutive director. Senior researchers.

Full-time Rescarchers of the Inst.
= Registered specialists of other organizations
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Wide-area EMergency Assistance
Field of assistance (10 fields)

Governmental
Disaster Care for refuge site Search and rescue

management

Secondary disaster . ' Information
) Material resources .
countermeasures And planning

Care for
Infrastructure disaster

victims
‘ Local economy : - o .

Promotion of communication and networking
with disaster prevention organizations both
within Japan and abroad

» Interdisciplinary exchange and networking
of wide-ranging researchers
« Establishment of information network
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ADRC

(Asian Disaster
Reduction Center)

(UN Office for the
Coordination of Humarg
Affairs)

UNCRD

(C for Reg. Dev.)

EDM

END
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TAMU Visiting Team From NCDR (Taiwan)

Prof. Chin-Hsiung Loh Director, National Science & Technology Center for Disaster Reduction (NCOR) & Professor of Civil
Engineering, NTU & National Center for Research on Earthquake Engineerring.

Disciplinary Specialization: earthquake engineering Hazards Topics: Structural Health Monitoring

Prof. Liang-Chun Chen Deputy Director, NCDR & Assoc. Professor of Graduate Institute of Building and Planning, NTU
Disciplinary Specialization: urban planning Hazards Topics: hazards mitigation

Prof. Cheng-Shang Lee Division Head of Meteorological, NCDR & Professor of Atmospheric Sciences, NTU

Disciplinary Specialization: atmospheric sciences Hazards Topics: typhoon forecasting

Prof. Ming-Hs! Hsu Division Head of Flood and Drought Mitigation, NCDR & Professor of Bioenvironmental Systems
Engineering, NTU

Disciplinary Specialization: hydraulics, hydrology Hazard Topics: flood inundation, flood hazards mitigation

Dr. Daigee Shaw Division Head of Socio-Economic System, NCDR & Research Fellow, Institute of Economics, Academia
Sinica

Disciplinary Specialization: economics Hazard Topics: economic system

Dr. L. L. Wei Deputy Executive Secretary, Sustainable Development Research Committee, NSC

Dr. Hsin-Ya Ho Executive Secretary, NCDR & Senior Research Engineer of Hydrotech Research Institute, NTU

Disciplinary Specialization: hydraulics, hydraulic engineering Hazards Topics: fiood hazard mitigation, decision support
system
Dr. Wen-Cheng Lee Post-Doctor Researcher, NCDR
352
Introduction:
National Science and Technology
Center for Disaster Reduction
Chin-Hsiung Loh
Director, NCDR
Professor, Dept. of Civil engineering, National Taiwan University
August 4, 2003
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Background

Natural Disasters in Taiwan

Taiwan is located in typhoon tracks and earthquake zones.
It has suffered severe losses in the past due to disasters.
The general public has long been very

concerned about natural disaster events, and the
government has taken this matter seriously.

2 2 4

Storm & Flood

Earthquake to Land Landslip

Typhoon

The continuous heavy rainfall and the
strong wind induced by typhoon often
led to serious damage to Taiwan.

Debris ﬂ
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Historical Events

Typhoon Herb (July 1996 )
- Death: 73 ; injury: 463

Typhoon Winnie (Aug.1997)

- Death: 28 ; injury: 46
Typhoon Zeb and Babs (Oct. 1998 )

- Death: 17 ; injury: 8
Typhoon Xangsane (Oct. 2000)

- Death: 89 ; injury:65
Typhoon Trami and Toraji (July 2001)

- Death: 219 ; injury:192
Typhoon Nari (Sept. 2001)

- Death: 104 ; injury:265

Taipei city
"‘Q«'f:g i
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Debris Flow

Catastrophic Earthquake Do Exist !

(1900-1988)
. MM 27
. 7uM28

4>My, 20
5oMy, 24
4>, 23

-

' Fault Distribution
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Chi-Chi Earthquake

1999-9-21
35¢
NCDR
Damage of Shi-Kong Dam during the Chi-Chi earthquake
NCDR

5o AHR
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Before July 2003

3 terms Hazard Mitigation Program

Ist term: 1983-1987

2nd term: 1988-1992

3rd term: 1993-1997
NAPHM

Ist term: 1999-2001

National Science Council

|

National Science & Technology
Program for Hazard Mitigation

- Program Office -

|

Earthquake Hazard Mitigation

(3 years) Typhoon Hazard Mitigation
2nd term: 2002-2007 Flood
(5 years) Meteorology
NCDR Landslide
Starting from Mitigation Management
July 15, 2003 Management System
Information System -
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Accomplishments from individual research group (NAPHM)

A. Typhoon Hazard Mitigation Group (Flood, Landslide, meteorology)
Flood Mitigation:
1. Establish inundation potential maps and scenario simulations
2. Grasp real time information of flood and inundation
Meteorology:
1. Improve precision of typhoon intensity and size observation
and of track forecast performance
2. Provide detailed local information about typhoon-induced gust,
precipitation and weather predictions,
Landslide Mitigation:
1. Complete the rating and zoning of 485 potential debris flow
rivers,
2. Establish database and GIS system for zonation of potential
hazard areas of Chen-yu-lan Creek Watershed,

Accomplishments from individual research group (NAPHM)
Flood and Drought Mitigation Division

Objectives:

> The basic goal of Flood Hazard Mitigation Group is to reduce
the risk of Taiwan society from flood hazards.

» The first main objective of this group is to establish island
wide Inundation Potential Maps (Flood Hazard Maps).
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Accomplishments from individual research group (NAPHM)

River===s—
2
County Boundary o
Administrative Division ~~—
BRCE. o

Depth: m

0.50 -1.50
® 1.50 - 2.50
W 2.50-3.50
M 3.50+

The Inundation Potential Map of Tainan County ( 600 mm/day )

NCDR

Accomplishments from individual research group (NAPHM)

T e

The Inundation Potential Map of Taipei Metropolitan ( 450 mm/day )

NCDR
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Accomplishments from individual research group (NAPHM)

> Established island wide IMPS of Taiwan (22 counties).

> Assisted in establishing Flood and Inundation Warning
System for Central Disaster Prevention & Response Center.

» Strengthened operations of flood hazard mitigation for Water

Resource Agency.

2

Hydrolnfo. Display System

Inundation Warning

Accomplishments from individual research group (NAPHM)
Meteorology Division

Objectives: To develop schemes to forecast / estimate
1. the accumulated rainfall at river basins,
2. the hourly rainfall at debris flow potential areas,
to support the needs of flood and debris flow
warning. To decrease the error of typhoon track forecast.

Rain giuge stitions

Major tasks completed at program office:
Have developed a climatological model
to estimate the hourly rainfall amount
for 371 rain gauge stations (and 32 river
basins) during the typhoon period
based on the predicted typhoon track
issued by the Central Weather Bureau.
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Accomplishments from individual research group (NAPHM)

100 109 110511 1507145 1 138U1400 I 10F1830 10 16571757 175°180° (757 {0 10y
ot ‘. 4] o

Accomplishments from individual research group (NAPHM)

Slopeland Hazard Mitigation Division

> Scenario model development on debris flow
> Hazard map on debris flow torrent

> Hazard warning model on landslide and debris
flow

173




E A E

Accomplishments from individual research group (NAPHM)

Geology Zoning
of Potential Hazard Streams

120 2 12"

Debris Flow Information System

MCDR
Accomplishments from individual research group (cont.)
B. System Research and Development
Information System:
1. Develop a database management system for hazard
management,
2. Implement the data to develop a decision support system,
3. Investigate the damages caused by hazards using remote
sensing techniques,
Management System:
1. Developing Process of Regional Disaster Prevention
and Relief Plan:
a. Disaster Simulation and Evaluation,
b. formulate Strategies on Disaster Prevention & Relief,
2. Developing Process of Community-based Hazard Mitigation
Program,
£
NCDR
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Accomplishments from individual research group (NAPHM)

Information Division

»Developments of the web-based disaster
management decision support system

> Design and Implementations of geodatabase for
disaster prevention and mitigation

Accomplishments from individual research group (NAPHM)

Developments of the web-based disaster management
decision support system

Debris map
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Accomplishments from individual research group (NAPHM)

Management System

« Strengthening County (City) level disaster
prevention & response systems.

- Assisting County governments in establishing competent
authorities for disaster prevention & response works.

- Assisting County governments in drafting Local Disaster
Prevention & Response Plans.

» Developing a manual for implementing community-
based hazard mitigation program.

Accomplishments from individual research group (cont.)

C. Earthquake Engineering Group

1. Estimation of Strong Motion Attenuation Relationship.

2. Reconnaissance of the 1999 Chi-Chi Earthquake

3. Site Response Study in the Southwestern Taiwan

4. Seismic risk analysis of transportation system

5. Development of Earthquake Loss Assessment Methodology (HAZ-
Taiwan)
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Accomplishments from individual research group (NAPHM)

Earthquake Hazard Mitigation Division
»Constructing Earthquake and Geological Data Base

EMEQWAETH R
(240)

NCU STRONG MOTION LAB.
RABEART AN BE

81

DEPTHY
- %

A

= o~ = ro ~ -~

Seismicity in Taiwan during 1990 to 2001. Active faults in Taiwan( 2000, Lin ef al.) ‘m

Accomplishments from individual research group (NAPHM)

HAZ-Taiwan Program

INDUCED PHYSICAL |

e s R

Fire Following Debris Generation
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AutoRun of HAZ-Taiwan

Implement to
i— HAZ-Taiwan Processors

|

Conduct . .
Loss Estimates <mmmm Determine Study Region

|

Print Reports wmmmad Disseminate Report

Produce Shakemap
Shapefile

Accomplishments from individual research group (NAPHM)

HAZ-Taiwan

Simulation Result

Total Loss of
Building Damage

Total Loss(DECLCBD)

68,784t0 703932
703832t 1,045,763
1,045,763t0 1,648,343
1648343t0 2,824,885
2.824665t0 9241338
8.241,339 to 22,407,500
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Accomplishments from individual research group (NAPHM)

>Earthquake Engineering Application using Bridge Response Data
Arrangement

Collecting Seismic Response
Data of Bridges
“,Nkmﬁwwﬁ&mm &

Data Analysis and I

Seismic Response Assessment
.Ai«*&?;&‘ﬁ%fé%%&ﬂﬁ&i&fﬁ% =

System Identification |
l

Establishing Structural Models of Bridges
and Seismic Assessment

Examination for
~ Seismic Design Code for Bridges

Hazard Management Framework

Aim: provide community resilience to natural physical hazards

Hazard Risk

Lmergency Emergency
Assessment

Management Serviees
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National SAT Center for Disaster Reduction

( Reduction, Readiness, Response, Recovery ) uzg
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" . . . )
Organlzatlon —={ Executive Secretary
Administration Division
After 2003-7-15 - :
> Planning Division
I'Anenment Councll ] e
RoPee > Earthquake Hazard Mitigation Division |
: NSC i —-.I Menomlogy Dlvision I
—’[mod ud-mougﬁthﬂgaﬂon Division l :
——I Stopeland Hazard Mitigation Division l
—'{ Human Disasters Mitigation Division ]
Promote Research and Development _—|~ Sﬁé&&mvomym S "Il
Techniml Support “ B R L
Deployment and Application | S=Notio- Erpnonicoyster visi
Organizational chart for NCDR i
NCDR
Purpose

> Implement research results and
augment development applications

to advance disaster prevention and
rescue technology.

> Integrate inter-disciplinary and
inter-departmental resources for
disaster prevention technologies,
and deploy research results in the
actual field tasks to minimize loses.
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Mission

> Coordinate, plan and advance research and
development of disaster prevention and rescue
technologies.

> Deploy disaster prevention and rescue
technologies to assist and support the actual
field tasks.

> Deploy and apply the research results and
developments on disaster prevention and rescue.

> Plan and execute other necessary tasks related
to disaster prevention and rescue.

Promote Research and Development

> Plan research topics
¢ Coordinate and plan the unified research direction and topics.

» Unify research resources

< Coordinate all participating research departments and laboratories to
jointly advance their research and development effort.

%+ Assess all departments’ disaster prevention plans.

<+ Promote technology exchange and cooperation with international
organizations.

> Special research and development programs
% Research and develop strategic and mission-oriented topics.

+ Drive the evaluation and assessment of severe disaster damages.

NCDR
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Technical Support

> Assist organizational planning

% Assist the planning and operations of the in-charge department for disaster
prevention and rescue.

«»  Assist the specification of disaster prevention and rescue policies and plans.

> Help enhance functions

%+ Assist the advancement of hazard potential and risk analysis as well as situation
simulation.

< Help to set up disaster monitoring and advanced warning systems.
«+ Help to set up the information system for disaster prevention and rescue.

> Preparation and response support
< Assist the progress of disaster prevention preparation and drills.

¢ Support critical missions.

NCDR

Deployment and Application

> Establish deployment and application procedures
+ Make research result applicable.
< Establish information sharing and management procedures.

%+ Assist in setting up operational regulations and standards.

> Assist in evaluation and assessment
% Help evaluate operational capabilities and requirements.
< Help evaluate related plans and resource requirements.

%+ Evaluate the effectiveness of research and plan execution results.

» Education and Training

«» Compile curricalum and training material for disaster prevention
education.

% Train staff with disaster prevention technologies.
< Help plan and integrate disaster prevention education resources.
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Operational

il

Assessments &=

Research iy —
Institute/ NCBR Evaluations |——Council-—

Organization

» Promote research and

development:
* Technical Support
* Deployment and
application

NCDR

Socio-Economic System Division

Risk Assessment

Define the Hazard { Inventory the
of Natural Disasters Exposures

T . ]
| Vulnerability Analysis |
[ Assessing Economic Losses ]
Decision Process of Interested Parties

(business owners, homeowners, insurers,
government agencies)

- Risk Management:
Policy Instruments to Manage Risks and
Mitigate Losses

Chart 1. Framework for Socio-economic Analysis

NCDR
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»Human Disaster Mitigation Group

% Collecting the information on case histories for human induced
hazards in industry.

* The causative factors, types and affected range analyses of
industry disasters.

+ Investigation and analyzing the structure and regional
distribution of domestic industries include the traditional, high
technology and oncoming industries.

%+ A preliminary analyze on the potential hazardous index for the
types of harmful matters and amounts of different industries.

A fire accident in semiconductor
factors of Winbond Electronics
Corporation.

A series of industry security harms
arised in China Petroleum Company
and people made a stand against it.
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National Science and Technology Center for
Disaster Reduction Emergency Operation

Central Emergency Operation Center
(CEOC) (Typhoon)

Assessment Group

Co-Director of NFA responses to
group assembling and

Dynamic data
of Typhoon,
satellite
image,
rainfall, etc.

Central
Weather

Risk and
vulnerability
assessment
based on
correlative

information.

Hydroinfo. of Potential

river stage, dam Resources Conservation / Streams of

and pumping Agency Bureau debris flow
station monitoring and
operation. warning

National Adv.isory
Fire Agency Specialists

Loss estimation, co-~ Emergency

ordination and
communication. response strategies
snggestion.

Operation of the CEOC Assessment Group (Typhoon) &
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Operation of the NCDR Emergency Response Support Task Force (Typho
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Assemble hazard warning info.

The NCDR assessment group will propose hazard assessments to the
CEOC assessment group and will cooperate with the CWB, WRA,
SWCB, NFA and Advisory Specialists for final hazard assessments
and response strategies development as well.
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Transmitting process of the NCDR hazard assessments
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Thank you for your attention
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Challenge Ahead

Promote Awareness and Utilization of New
Technologies for Natural Hazard Mitigation,

O Present Rapid Available Information in Formats
Useful for Responders,

O Develop Real-time Communication of Data from
Different Intensity Measure for each Type of
Hazard

O Open Possibility for Vary Rapid Assessment of
Civil-infrastructure/Critical Facility during
Hazard

Future Collaboration

Earthquake & Earthquake Engineering Mitigation
Group:

1. Collaboration on Structural Control Research:
a. Research on Benchmark model for structural
Control Using MR-damper,
b. Develop control Algorithm for MR damper
2. Exchange Information on research result
in the field of Performance-based
Earthquake Engineering,
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Future Collaboration

Areas of Collaboration in Hazard Management and
~ Social Sciences:

1. Surveys
Evacuation/damages surveys,
Evacuation intention surveys,
Risk perception/hazard adjustment/
housing stock surveys,

2. Decision Support System
Evacuation decision support system

3. Economics/Sociology
Evacuation costs,
Disaster impacts,

Future Collaboration
Meteorology group:

1. Prof Zhang specializes in mesoscale dynamics and
model initialization. He has started MM5
modeling study in collaboration with Bill Kuo at
NCAR (National Center for Atmospheric
Research, Boulder) recently.

2. A possible subject for future collaboration
appears to be the MM5 modeling of
typhoon/hurricane to study the predictability or
rainfall of typhoon/hurricane. Ensemble forecast
technique might be used in this study. I will
keep discussing with professor Zhang about

future collaboration. j <3
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Hydraulics Group:

1. The inundation for watershed includes runoff
routing in mountainous areas and inundation
simulation in lowlands or urban areas

2. The department of civil engineering in TAMU has
experience in developing runoff routing model and
NCSM in Taiwan has developed urban inundation
model.

3. It is nice opportunity to cooperate in developing

the rain runoff and inundation model.
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