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ABSTRACT

National Science and Technology Program for Hazards Mitigation
was an integrated project involving multi-disciplinary and
inter-ministerial programs, and was expected to play a key role in both
research and practices of hazards mitigation in Taiwan. The program
office was responsible for coordinating different departments and
agencies for the development and investigation of hazards mitigation
rescarch. Researchers of the program office also executed several
integrated projects during fiscal year 2000. The main achievements
included: improving the weather monitoring and forecasting system,
analyzing hazards potentials, constructing databases, and simulating
scenarios of flooding, debris flow, and earthquake; planning and
preliminarily constructing the decision support system for hazards
management; supporting the planning of central hazards emergency
operation center and the legislating of hazards mitigation law in Taiwan,
and promoting hazards mitigation practices for selected demonstration
districts. Since many tasks broadly involve different fields are still
necessary to be done in this integrated project, close cooperation and
continning support from each department and agency participati_ng in the
program are certainly needed to assure successful implementation and

integration of research results for future hazards mitigation activities.

Keywords: hazards mitigation; hazards potential; hazards risk analysis;

simulation of hazards scenario; mitigation plan.
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# 3k A% A bR B 836 3K 4 B o K A7 (Institut fur Geodasie und
Geophysik Technische Universitat Wien)£ XK HEF B E 2 T4
FEHEEHRAS (THBTHE) ~KEANE (THRELES S T
FEmA GPS BR) UAWEBEHZ &R (FH Laser beam,
Superspring £ 7k ) o £3IRMEFH @E%’E{Tiiﬁa%)iﬂh:ﬁ'lizbﬂiﬁ%
HAB TRARKERNZFE SRR ALRMTHEZ RS
UEARBRZGFHE BRI BEAAAL - GNARMNS L - Bt
HERZEENARD  RAMPTIRRR T RERMEZ T AR
Ay K2 RA L AR TR TREATREBITHA -

BRT SR EAEE —~RESERRTEELET > BMED
B PEMEMEIEALEKA LR EEFALHEHAR A
AT HEEEEHRTZ AT T BAARILR MG IFEIF L0 T b
Eoim BUBASHEEZFREFTHERNE (pRAMZEERS
B) - BAREEANBZARL  dRFEEETREZEEHEE
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DANBXHWMKERTESN T BAMEIBZGXE  HAR
MEEHRAEZRAMLIBLER G  AHAATERZEE - 5F 4B
FBSHMLEZEE SBRERSAHEEE BARE L E
FEUBSAREETAE > ARMWEBITERENR > 3L Rheological
Model Auidsp# » EREBRRZIBHKE

3.2 BB ARERA N EREPR

B PR KSR B S %25 % (Technische Universitat Wien,
Institut fur Mechanik )2 Prof. Ziegler 48 3% /7 B ATFF /T ZH T » 3%
PR B BBy %+ - (IDNDR) A8 B Z #H % £ 28 6035 ¢

* Safety of dams and weirs in a seismically activated environment : 4% 3|
EERBTHEAVERAG BFTHZEN  ERBHAMEF
WREESKAZREGAT  EHSTAXTERE -

* Innovative technology ¥ @2 M % | F EAGEHEH AL
#] » B4 random input #2##} JE 4244 (elasto-plastic behavior) » 14
tuned mass damper AT M Z IR EIEE] -

3.3 RHEARA

Hub# FEY 1842 FHITE—RbAE > M 1Bl FLELEA SR
A TEXRILEEKYIELS > BATHATE R Y -~ 3 E R M=
B - 1890 FRMAHBREALEZAE G 1904 S b
BREF—ER 1989 F4& Tyrol %BEXEH > 3 1994 £ 4
b % b &R Wiener Neustadt 3 33 B4k > B3 ¥ —3 K
SRR S H 1995 £ 4 M 452 & - sb R B A R R B (Zentralanstalt fur
Meteorologie und Geodynamik * ZAMG)% £33 £ £ & Dr. G. Duma &
HEUDERERAN > N RHATEREEZAER > A ERA



ZRTERG EEMARZIERGEREN - F4 P ERARK
B RETGREFHLIRR RER I, T @A § B
FA S TREEWES - WTARFE - ARKE - SRBITR LA
LA ARRRAF RO TEESR -BE - R %E- 648
M ASERSY (H48) BREIEZIER - WTEREMAT Q¥
R -

ERWHAEALDBET  BHEHRERTR > HPBEE
MERTFREARBR BRABANSREATELG EF
CHEBAARFEERAR ERFTALBLHTH LR EAHEA
ITRAERZ AN REER] - oot ERBIERME - 4R HHRRR
W EABREN BAAGHITH ABBRE BATETHAE -
WERARRBRERZIBRTEE  BEVAEGTRAGP £ -

3.4 BT AE M

B350 30, E 38 & A7 (Geologische Bundesanstalt » GBA)# 1849 4
11 RAlR r 22T HBAHRTHERASE - BEERELEABME
RZOMBER FARLRBZZWMEAZLEREAREF S B4
ERORMETLEE - WEEN - FRTERRE S TWLE - Kk %
Y ERBIBRTENBAMANZLEREEAE R LBH S
Lo B ART GXARAFAESRLER - M BT R E A LMEAE -
EARABRREFHMNEE - Fh ARG LTS AEMERIEY
o HRMRHESE  HeadhaREPETEN HELHBBEAE®D
FEFHMBRBAFZEM R B 2 MR REGFRT %
B R BEZBRAER RREASEY - SH 2T HEEME
BB BT A EH RS AT RAE N iE LR ET



W RAF AR -

DFHNRREETRTRERAEZIASHEAR L2816
HOEREHAZEE -RaUA  EHEMERZY s EES
BREBEBEHE HRAXIF LR EE - K4 2 HH XK GIS
EHOME TBUBTEBEAATHAERLARE @A #E  #
RETLBEIME AAEFTERBNHERDEARA LT L AL
AR ems iz BBARBAREL -

B @ FHAERY  HERABREHRABART  BME
LB TENER RESHEHFLEEL R FxMts
BRAEMESE BRI EBABRREFLAAY Ao Esk > THAEN
FREXERL  ELUALMER -

3.5 RAHEERS

B3b#] Salzburg KL % 0 W ALK - A B 4E EIR AL
R LWEBHIBTARLIRBEEZZ I - AFARETER
(Austrian Foresttechnical Service in Torrent & Avalanche Control)4
He 25 M AL Salzburg M LE TS B H A ESRE - L LD I H
Gy ERSBRIANMREIBHE - MARIB OB RS =
RCMEAMMKE  MEABERTzRARBAAR £ X E2H8%
HEMMEAEMAE SANRBRLZGH L TREAMATLES
MR ZARE A AR H AR B O 204K - RAMG AL ER P4
RAMDBZHE > BEFENES - FRESDERMARBZE
Mo 2B RREHETFR RTHNES  FHEEEEMIE £
T ERBRIRELZERA -



ot RBEBRZE C NEABHFH AWK HE  HBEHR
EARBzZ4E  hTEEARA TEZGRAAE  RESETHRBAM
R te 2 Eb g Bk RE WA BANE RRARIFZ O
RARNE S ohAE Rk R 2z bt B ko fT& 4 TR T
EERAEEOELAO BB I AR EERNE—FXEETA
B e

3.6 RBEH SR T

W B A# ISPRA g #i 45 % ¥ o (JOINT RESEARCH
CENTRE EUROPEAN COMMISSION » JRCMz## # B3 » P 3
& B 4 & %81 % 2 5 % A7 (Institute of System, Information and Safety °
SIHEBEHEALEAAEABLERRAE TR AEEE
A

c BFRAGHREATES AL ERENER T RAARURAR
B DY AL ERBEMGER  BEBANRIE  UAH
% EHBHE -

* BEMHEREF OB ELHE -

C EMIPRAARBEIERY BB B ERBETEEET KA
AYR—RBATLRIBEERTE - BRLISIS Yt —F RKHEA
BB AN EORFEFEETE - ARASREIERTE
REEZ41T REREE - BEGEFHE

C HEARERGRERARZHE

- Bk emnE -



" BRBRECFTERERAE -

ISIS BATA T H B MM - REHRERN - A4S HHRT W
R OBETE ZRARSEFREARLEM ISIS 2 HBHAEER
A RAMeA Rt E - AT RENERER ARG R L
A AMRAARMEFEALE - UTRHEE 2 E

© KB MR R £ 3 (Valuation for Sustainable Environments °
VALSE) : VALSE #E# A $ 82 EKF % e & AF Troina
T AREREEAKERGEAE T X E KT RELENER
R

* Urban lifestyles, sustainability and integrated environmental
assessment (ULYSSES) ! oL 0B XA BT R L4
e UFERARGERNBRTRE AP TLEALE - ULYSSES
HERRRMEBER (1) CO2 BAMREFEMK 1 sb—1
A ISISHEABHRARA ARTEFARNMGEZHE X iE -
RRBRGER &Y GEREHERROHBEENENYBE  —T
ABMANBREMMENTHRITEL - () 2B FHEA
IMAGE 2.0 (Integrated Model to Asses the Greenhouse Effect) and

TARGETS (Tool for Analyzing Regional and Global Environmental
and health Targets for Sustainability)® M {E# & ¥ &) 444

X THLSRERP A ERRYBRF A ML -

* KRB 8 25 FRF (VISIONS) & B £ 43748 22 4 oy — 334 -
SHERR LU I ABIERARERES  BEa AR
TEHRZBEREERARERNELEE SIS wEEL
VISIONS 3+ P i BT A 4] - 3 2030 £ o9 5 6BE % » A ERR
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WA EHRRGFRZRN

ISIS Z Safety in Structural Mechanics Unit # %189 %3518 T &
EXZEHREH - BiERHMREAE JRC R ISIS X 8B RHE - Ry
* £ %% % European Laboratory Structural Assessment (ELSA) &
Large Dynamic Test Facility (LDTF) & ¥ £ » £ &3 o @ 4 F3
hoEHMEIRFGHELSAAFSERAEREMZARELRS
EEOHRFZAEEM  2dNFNALE BkHeitin - A58
Wt EREH=meBEEReL 40 ABRR R MIREST %
ATH - A2 & ISIS F& % — 3D Site effects of Soil-foundation
Interaction in Barthquake and Vibration Risk Evaluation (TRISEE ) 3t &
LT I EASMEMRCEIEIMARRME SMCLAERAR
RZEHTERARE FBEBILREW AR 2 HWMBRH - HR
FALSBHRR - FR2RGETE HEFRTRELIRFZOEARMS-

Pk %dr ISIS AHMAE  BHSHRELEZRMART
@ AR e RS e T

* Risk assessment and decision support

+ Safety of building structures and means of transport and the protection
of cultural heritage * KL RBF A EMP B2 AR ERTH

1. Natural hazard #8 §f = Risk assessment

(1) Natural and environmental disaster information exchange » *
£ & % 1= collect and process information on natural disasters
and its implementation - #t 4 &% & # J 3, X report
A. Individual report — & BEHF (RALE) 2H4

SBAETE -
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B. Lessons learnt report — & ¥ EH A T4 Z FETELH
2 BERIRE -
(2) Earthquake predictability : 4% %] £ engineering seismology 7
& X K MR -
(3) Catastrophic risk management » 3t 7 % 8,4~ % ' infrastructure

design, structural and nonstructural options for mitigation -

2. Safety of civil engineering structures 48 ffl X ## 37,

(1) Development of innovative technology for the improvement
of cultural heritage (& b4 B %P EEF @) -

(2) Optimization of energy dissipation devices, relling systems
and hydraulic couplers for reducing seismic risk to structures
and industrial facilities ©

(3) Improve assessment of steel building performance during
earthquake =

(4) 3D site effects of soil-structure-foundation interaction in
earthquake and vibration risk evaluation -

(5) Macrocomposite structural systems : X Fiber-Reinforced
Composites % X z 48 B ¥ 5%

{(6) Inverse problems in structural and material mechanics ¢

A. Application of optical fiber sensors to the measurement of
internal strain in material specimen -

B. Detection and monitoring of damage and defects in
structures °

3. Assessment and retrofitting of existing buildings designed and

constructed without appropriate seismic resisting characteristics ©
4. Innovative design methods for structures under seismic loads -

5. Advanced methods for assessing the seismic vulnerability of

12



existing bridge (using nonlinear substructuring technique) -

6. Development in dynamic control of earthquake engineering

facilities (real-time pseudo-dynamic test) -

7. Active control in civil engineering : A cable-stayed bridge & ¥ &

R H % 0 3 A active damping strategy -

8. Toward European Integration in seismic design and upgrading of

building structures : develop and validate numerical models capable
of accurately simulating the nonlinear seismic response ; develop

and validate strengthening and repair technology -

£ %% ¥ Jr ¢ % #] European Microwave Signature Laboratory
(EMSL) ¥ #]# Synthetic Aperture Radar (SAR) interferometry 3
detect structural changes  phH AT T A P OBT TR FIHRAZER 4
Bz — -

HEBRTEE T » & MW Large-scale cable-stayed bridge = * $3%
FIE B EP 2R %] - A A Active damping system Z ¥ A ITH R E R
R ZAER C B ETATZIEH R A RKA Actuator R HATIEH)
(Active tendon) » 3] & F LL 2L & & semi-active control o 3bF & F oo B
TRITRHEBZSEHRA -

A Bf Bridge testing by substructure 2 % & - B &7 ¥ - R i 47484
Z AR« #% M pseudo-dynamic test ¥ 454 4T K 8 L4 T 8 K dynamic
characteristics {(or capacity of the bridge column) @ X $ 3 3] & @4
earthquake loading F 2 capacity (dynamic case) - B =k & LLATIE 4 £ &2
% substructure B BETEEBEZIRBMSH - S WEFTHEFE
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X 242 (irregularity vs. regularity) 4o :

T I

Case 1 Case 2

# M RC frame structure Z_'§ 5% 9] 41 ¥ non-structural # structural
infill frame 2 &K & » WA T B £ capacity » M AR A S RTRTH
R REEMERA - s KT RAT T AR B A 2 infill frame &47
#it e

brick wall - brick wall

Case 1 Case 2

# M seismic upgrading (or retrofit) of masonry structure 2 #f %, 9]
Az & ISIS 2 5% % & Bf glass fiber reinforcement % i 47 upgrade = ¥ 5%
( 4§ it performance of pre-impregnated composite laminates onto

masonry surface) « 4o F Af 7 -
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EHAKEIEH @ ELSAR T B8R nEgnmmst FAa
AAKBRERKLARERNE| ERERZAXER LR LER 5 F
& ELSA A~ NERBE X oHAEE - & B RUF R
EMNT LEERTIFER KSR BEFHBRAI A &M T
#  ELSA ZRFEMK  AXERF AR ZEFRMAL T 435 >
AR KGR & £ 8 ATATER a4 K X 8hs KBRS E
A » ELSA ¥ & 8% -

3.7 HAF PADOVA B5 £ # % F 0

# A #] Padova By $ #F % = (Italian National Research Council,

Padova Research Area, Research Institute for Hydrological Geological
Hazard Prevention » CNR-IRPI, PADOVA-ITALY ) BB & 2K

XHRTS BFAXERN BRI R4 KER TR HEETNE
%o KFELEMAATARTOTHER  BFAMLY - TS
WHHE-R BERATRERARTARERBEEL - B P
NBENARFLEBEERLGARNASL SEAREIERNEBR
REBRIIELEAH S ERRARA SR S B RE /MG
e AR R AR BERRRE  REW - HEY
BRMmE¥# RELRERZL - THARABR (28R &84 %
MEZ FRARBETENEN - £ Tessina E BHF A ERAFE
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Fawld s REZHERAG KA REAFN - AFERHE
S BT HEAHAGS BT EEREZ AR
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W~ SRR

EEAATRRRMREN ST AREY Mo SEFRR
EMMIEE R WEFLEHYE  FRERHL - kRSB AR
L U LT

1. BsbPl 2z R A e R 7T HAs R aiRRAR TR
BRATLEREZ R E stk B RE Mo XM BA#
BREY2EL TRAMAZ 6K BERRAREF - FF
AEARAAREIRABDEABHAMADE R TFTHTNHER
RO RE WEMMTE REARAXBSRFUNE -

2. RAZ WEERES BRTHRAMKABZBZI F+o5E
REFERAELRZES  fldo LB ARR  AA BT
TR ETBEHRE  MARRRADBAZRFAM - ¥ LR
& R B A A E NEAT -

3. %R ISPRAZJRCHE#EBTRT KB FHBE AU THEZ %
TR THABRERMEIERE PSR RIS A RL LR

* Collaboration contract on structural testing : Annual workshops to

exchange scientific progress and to identify joint projects

* Joint shared-cost active proposals @ suspension bridges, new

technologies % -

* Network participation : particular on earthquake testing, research

activities & -
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* Exchange of experience on pseudo-dynamic testing : exchange staff,

o

experimental data or software % -

JRC 5B ERMAEHAE S AFLRED - gL
CEEFERTEHFTEL  BADE ZHABETEHILET
EFRER -

BAAZHEARIE  vHLEEEATER ) RERARS
A > THEHELEFRERXZHERES BHHERFT R It
HFMETHARER -

ARE2HZEFM MR L EHEEZAMELR » HBFTH
Mz BAEE > ARMBBEIREF D AAREZEARER N
BRBATAHRAZE ()RS -mATHMRBAEIERZE
TAEHBLRE UBRILEAMZIHGEHRAHN  THALE
ABWRB T BT AR B REASZ A BRITHB S
FHREEARBETBEMER - FHEL B EQMBRAZTS
FERIG REFTLEESE  HNBBR2HRR>EH 2L T
MEBRELZRE EFANMEAKNEXGESE -
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[ 99:50 | I B RS 5 2 & 23 3 # BR75

1% Amsterdam (3%48)

# & KM BRTS

Austria

Technische Universitat Wien

13:50 |##FA Amsterdam b e g -

15:35 35,3 Vienna 35 Fe A AR M KLIBAS
_ ] Tel: +43-1-5345H50

17:00 4% :Hotel Wandl Petersplatz 9 1010 Wien Fax. +43-1-5345577

GusshausstraBe 27-29
1040 Vien

Geodynamik(ZAMG), Erdbebendienst

09:00 Tel: +43-1-588013799
(83 Prof. Dr. Brueckl 2|#4z 2 ® B B, &~ ext. 12827
Ass. Prof.Dr. H. Figdor BE47 3R A B3 ) TFax: +43-1-5044232
14:30 %% Zentralanstalt fur Meteorologie und

18:00

09:00

#.48 :Hotel Wandl

4% Geologische Bundesanstal t{GBA)

14:00

%% Technische Universitat Wien, Institut
fur Mechanik

(&3 Prof. Ziegler ##)

17:10

#E /i Vienna

BB KEREEEE

20:28

#%3% Salzburg

ERAEKPE

21:30

#4% :Hotel Bildungshaus St. Virgil
Ernst-Grein-StraBe 14 5020 Salzburg

Torrent & Avalanche Control,

L5 R ATS 680 (#9 DI 95)

ParacelsusstraBe 4 5027

Tel: +43-662-659010
Fax: +43-662-65901509

Salzhurg

08:00 : Construction Cistrict Salzburg & Tel: 143-652-878152
flallein Fax: +43-662-870215
(& Dipl. Ing. Giselher Ofner AL sk4g3E)
18:00 |#& 5] Salzburg _ ¥k Swissair s SR8537
18:45 (43 Zurich (d4#) (Tyrolean Airways/VQ 37)
19:35 |# P8 Zurich # % Gandalf Airlines SPA

20:30

3.3 Milan(Orio Al Serio #3%)

## GT7 77 Y-Class

22:00

#.48: L’Hotel Le Terrazze Via Varese, 79

I[SPRACH & & B i35 % & £ R 48)

Tel: +39-0332-782523
Fax: +38-0332-780908
51R: 100,000 234 F%)
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a2 JRC gate

ELSA T8k £ B0

f348 : ISIS & Safety in Structural Mechanics
Unit activities

S ELSA KRB E

&

7 ELSA o % A B 93

EHESAKRE # % MILANO-VERONA-VENEZIA X & - 10631 s &

#.3% Padova Milano Centrale 17:05 — Padova 620 19:24

#4&: Hotel Monaco

35 4 i — 7788 55 42

%2 % Padova W B4 |(& Dr. Alessandro Pasuto AbsfEggdEif)

& #) Milan

#£ % VENEZIA-VERDONA-MILANO k £ » IC632 s £
Padova 620 15:32 — Milano Centrale 18:55

27 Milan

i Vienna (34 )

# R A4z 05284

2 Vienna

# & & 5 5244 BROZ

# K & 54 BRG2
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sk — REEHFBE

E B & 1§ FRALEAY JiEZ
Landslides and Rockfalls in Austria i
Tasks and Activities of the Geological Survey of Austria A
Geological Survey of Austria (f/]") Department of | (2 F)
POLISH GEOLOGICAL INSTITUTE Volumel Engineering T
Special Papers Geology, TU B
The Beethoven — Rasumofsky Connexion e
Annual report 1998, SGU it
TECHNISCHE UNIVERSITAT WIEN, CIVIL Dept. of Civil
ENGINEERING (£§1M) Engineering, TU i
THE AUSTRIAN GEOPHYSICAL SERVICE AT THE
CENTRAL INSTITUTE FOR METEOROLOGY AND  |central Institute | BiT0
GEODYNAMICS (ff/1) for Meteorology
AUSTRIAN CONTRIBUTIONS TO THE IDNDR and 5T
EXERCISE 93 Geodynamics,
A CONTRIBUTION TO INTERNATIONAL AUSTRIAN li5Ls
‘DISASTER RELIEF GEOPHYSICAL
POSTERS WANDTAFELN SERVICE (AGS) (&
.Seismic Strong-Motion Stations in Austria &
FORESTTECHNICAL SERVICE FOR TORRENT AGENCY
AVALANCHE AND EROSION CONTROL DISTRICT A
ENGINEERING SALZBURGé&H
AUTHORITY SALZBURG 1919-1999 ALLEIN
JRC Annual Report 98 S5
GIS Projects - Overview fEEEE R
Institute for systems, informatics and safety (f&/T) e
Space applications institute, Spatial information services JOINT 5
(fdi7) RESEARCH
Large Dynamic Test Facility (IDTF) (f§71) CENTRE fi&
Institute for Systems, Informatics and Safety, Annual EUROPEAN -
Report 58 COMMISSION
Managing Earthquake Catalogues on GIS Status Report — T
November 1998
NATURAL HAZARD ISSUES AT THE JRC, Flood B
Activities B
Eurolandslide s
a visual journey through European mass movements TR
ITALIAN NATIONAL RESEARCH COUNCIL PADUA |CNR-IRPIL,
RESEARCH AREA (f1) PADOVA-ITALY fefftt
GEOLOGICAL MAP OF THE CORTINA D’AMPEZZO B
AREA (DOLOMITES, ITALY) : -
chRARIR S RS . X
Ot A (FE A B R | el
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BR— #4+89HEREARERNMEYIER TN B EAABR

BE - #EMNHBEARAMNEREEMEHFEHAATAR
WA T
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BAZ $EMBMEIRMERKAIINRENS
BREHESEHE

BRrw FHARARRANRLENEGY
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BAN St R SR E BRSBTS
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BE+E BT EEMKREANGEMIARE

BB R Prof Ziegler i b KR F BB 1 LB A7
AT Z R LA
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BAA BREAFRBRKERANERTAHARZARBRRTREH
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Bh+— Sy HLRKBEETRT
(RUE R EHRETR)

W4
ot

BR+= 29BFREBERTRE
(Large-scale cable-stayed bridge = * 3% 4| ¥ %)
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BR+=Z $vELRKBERTRE
(Fehmt R BT R

BB E +vg FEAEHIEG PADOVAB EMEFOABRNE

B BRENFF LT TR
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