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INTRODUCTION

Historical Earthquakes around Taiwan
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Disaster Response "1.732 debris flow
torrents (2024)

Red/Yellow Alert during
Typhoon
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0403 Earthquake (07:58 AM, Apr.3, 2024, M, =7.2)
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CWA EARTHQUAKE REPORT

Earthquake No.: 113019

Origin time (Taiwan Standard Time: GMT+8):
4/ 3/2024 7:58:9.9

Epicenter: 23.77°N, 121.67°E,
i.e. 25.0 km SSE of Hualien County Hall

Focal depth: 15.5 km

Magnitude (ML): 7.2

Local Largest Intensity:

Hualien County
Yilan County
Miacli County
Taichung City
Changhua County
Hsinchu County
Nantou County
Taoyuan City
New Taipei City
Taipei City
Taitung County
Chiayi County
Yunlin County
Kaohsiung City
Chiayi City

Hsinchu City
Tainan City
Keelung City
Pingtung County
Penghu County
Lienchiang County
Kinmen County
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Earthquake Triggered Landslides and
Aftermath

to Time ts >

Reactivated landslide

New landslide

|| | (Source: Tanyas et al. (2021),
Geomorphology 391 107912) 11

Co-seismic landslides Post-seismic landslides



Earthquake Triggered Landslides and
Aftermath

(Source: Chi Po-lin Foundation)
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Risk Governance and
Disaster Prevention with

Transdisciplinary Approach
V
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Challenges — new disaster type

and MUCH BIGGER
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Challenges — new disaster type

Residents

Where are the
dangerous areas?

Railway Co.,
Highway Bu.

-

Risk identification,
Hazard mapping

-

When should |
evacuate?

Would my facilities \
be affected?

<
' Update red warning

Cell broadcast

Who is going to
explain these to me:

~

When should | shut R

| l off the railway/road?

-

Local information
meeting

i

How could | utilize :
these information?
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Challenges — time is limited

0403 Earthquake

@ @ Up to 500~700mm

\mslHIiuHWHM\\ua!\

Flood (typhoon) season
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Transdisciplinary Approach

v' Approach to solve multi-sector/stakeholder problems
v' Based on science and technology findings
v Collaboration from public, private and civil sectors

Single discipline

Multi-
: disciplinary

Inter-
: disciplinary

Trans-
: disciplinary

N

«—

1

Purely within own
discipline

Each producing
knowledge in parallel,
contributing in solving

same issue

More integration in
concept and findings for
creating new knowledge

for common goal

Working beyond own
discipline and implement
new knowledge in practice
for common goal

(Source: Matsuura and Razak (2019), Disaster
Prevention and Management 28 (6): 817-830)
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. 0403 E.Q. and Rainfall Event . .
Disaster Response Treatment Procedure Regional Joint Defense
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Risk

|dentification

@ Landslide Inventory with Satellite

mUpdated regularly and FREE Download on web.
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Risk

Identificat : ot '
e Field Investigation to Determine Hazard Type

¥ Type A: Landslide falls within current DF; update risk level, reduce alert threshold.
¥ Type B: Landslide falls within torrent catchment; add as new DF.
B Type C: Landslide falls on slope; add as Sediment Sensitive Area.

EEEE A WD WO @RIPAN !
% - N ~ N TR N gl - = o pe—
(@ "E'?H'mm ‘ ¢ ‘ ‘ o0 ‘ Es % ‘ [} ‘ ‘ Sy e e () SiEEE

'BigGl.

------------------

Hualien SLODO1.

20




Affected
Area




Hualien SL0O002 Landslide Hazard Map

L__lLandslide Affected Area
10403 Landslide

Chongde Vil,, Hualien County
Houses: 5

LS Area: 7.43 Ha

LS Slope: 45~60 degrees

LS History: 0403 EQ, 2024
Image Date: Apr. 2024

15 were mapped
May 1st
45 by May 30th
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Risk
Analysis

¥ Publicity
v Public on line

Debris Flow Torrent Hazard-Mapping

( )
v BigGIS( )
v TGOS ( )

v Open Data (

@ gis.ardswc.gov.tw M

#05%% | Engish | B

B Debris Flow Information Update
v 1,732 + 4 Debris flow torrents

v 4 newly added in EQ area in Jur
v Adjust rainfall threshold

”:@gms Q | ees

0

BR - ¢

HE

BRI
21.084569, 24.000284 Iﬂ_|.
Ok &x a

| < + ®

23


https://246.ardswc.gov.tw/
https://gis.ardswc.gov.tw/
https://www.tgos.tw/
https://data.gov.tw/
https://data.gov.tw/
https://data.gov.tw/
https://data.gov.tw/
https://data.gov.tw/
https://data.gov.tw/
https://data.gov.tw/

Risk

o .
ke @ Broadcast through Media

\DH_] "?1 M wE
[ Lo Tl N REIEETE

EouE =F BF BN b5 He BE ME B A3
Tl AH E HE TAPEITIMES RE 403fEEHE PRy

EE > =%

feEME Rt KERSRREREE

2024/4/8 08:38 ( 4/8 09:26 =57 )

gt AR E [EER L RN EH
00C

EEARTHIIRLBUSHERARE BN (£ ) REBNEHEE - (TEH EE)

(BRBR) 2 | £EEHBT

FHREEARS  BR
+ FEk ‘—¥f‘|‘“‘-5

- : s  =x o e e e = HEE G #1 M
@Ez%ﬁmﬁ LR IEHEI EEME =Eil ] - ZEER EIFFE - ATCKER 0 ﬂ \n ﬁ1 ,;I mE 3 = HE = MR ER W5 S5 B3 oE Se == . . .
- e T 5o RO N WE S TAPHTMES SR E FE0403A 1 T 1 F2 2D RUEh Sc 94 LB S B8

SUKRAYEEE B KRBTHLERBIEMS #EEHBREEREM ©  zmwamas

# 20240723 456 T ®

ILEREE HRE f

FEEKRATEEE » BRKREZF=ZBERT  {EEMEN0403AMERE » AR » BF1E , CREFHEASLME &

it - BFERMNICEE - ZEFEE L THRENEEE - RAREENMT - ALEAETHESR  BREEAXTARLIWEN -

X BREEE  fEENE MRS BT RITHE




Risk
Communication

v Ask the chief to update the evacuation
plan.

v Remind the chief to enhance disaster
mitigation and propaganda after the quake.

v Explains to the residents about the
sediment sensitive area risks after the
guake and to cooperate when evacuate.
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Rlsk
@ Governance Platform Monthly

Member

5.
Hualien

J Hualien Branch, | gl
\ Forestry Agency| ¥ ) '

oth River Man. (/s Branch
— J 1
= L ARDSWC
/o Hualien Irrigation .‘.:'y. Hualien Taiwan
| \&F A =& County Gov. Water Co.

Purpose

v Hold monthly meeting to enhance
cross agency mitigation.

Goal

v Information exchange, resource
sharing in Hualien region.




Risk
Communication

Regional Joint Inspection

v 6/24,6/27, 7/8, 8/9, 8/29 held joint inspections with
Railway Co.

v' 5/3, 8/2, 8/12 held joint inspections with Highway Bureau
along Route 9.

v 7/1, 7/31 held joint inspections with local Township Gov.

v 8/12 Ministry of Transportation held discussion meeting

regarding the long term mitigation alone the heavily stricken |

corridor.




Emergency Engineering Treatment (Huallen ol Treatment

in torrent catchment.
v" Pre-event in bottleneck ®
sector. e e'k . _
v' Temporary sediment \\\a p
installed in late May. N N LA
v' Community table top ,CCTV 3 S AN
installation. | R 8\ |

v Heavy machinery during
typhoon event.
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2024 Typhoon Events
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Rainfall 7/24~7/26 Typhoon Gaeml

7/124 17:00
Accu. 550 mm Accu. 307-5 mm
Max. 87 mm/hr

Max. 86- 5 mm/hr

® =15 3 . 1 61 K Route 9 DF JemmanE —
A Debris flow Event G
i 1st: 16:58 i

{ 2nd: 17:03 |

4 0 3rd: 17:13
S| 4th: 17:29

e L tamil ﬂﬂ.lilhli ||I_‘|,..Illl||[|.|...,.........
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Typhoon Gaemi
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Hualien DF173 1YPhoon Gaemi

v’ 7/23 Typhoon Warning, e
7/23 18:30 Yellow Alert, 724 Evacuated
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Typhoon Gaemi

In the 4 newly added debris flow torrents in the EQ area,
sediment disasters were recorded in 3 during Typhoon Gaemi.
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Typhoon Gaemi

Debris Large
Flow Scale
Landslide
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B

B

CONCLUSIONS

After mega earthquake new types and larger scale of
sediment disaster became new challenges in eastern
Taiwan.

An example of risk governance and management of
sediment disaster in eastern Taiwan during 2024 typhoon
season was given.

% Applying transdisciplinary approach to tackle complex

disaster type in future extreme climate scenario is
necessary.
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IGOING CHALLENGES
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ONGOING CHALLENGES
Monitoring

FAREEENRE A e Simulation

sl
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Transdisciplinary Approach (TDA)
for Building Societal Resilience to Disasters
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