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INTRODUCTION

Seismicity and tectonic setting around Malaysia

Malaysia is close to the
two most seismically
active plate:

Q Indian-Australian and
Eurasian plates in the
west

Q Eurasian and
Philippine Sea plates in
the east
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Tsunami Risk in Malaysia

Zon Berisiko Tinggi Zon Berisiko Rendah

The tsunami risk areas in Malaysia are divided into two zones:
O Perlis, Kedah, Penang, Perak and Sabah are in high-risk zones
O Other states are in low-risk zones.

Impact of 26 December 2004 Tsunami
in Malaysia

Q0 Deaths — 68
Q0 Missing — 6

QO Loss and damage of

properties  amounting to
RM100 million

Source: MMD




Malaysian National Tsunami Early Warning System

Key features of MNTEWS:

Components of The Malaysian National Tsunami Early

Data &
Information Processing
Collection
* National, Regional & » Earthquake + SMS
Seismic Determination:
Network (1) Antelope * Fax
« National, Regional & (2) SeisComP « Website
Tide . .
Gauge Network * Tsunami Evaluation: + TV & Radio
* Regional & » Social Media: FB, IG,
Deep Twitter
Ocean Buoy Network
. Coastal » myCuaca apps
Camera NetWOfk . Siren Tsunami
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Flow of issuance of information about tsunami and
earthquake in Malaysia

O Within 8 minutes

[ Tsunami Warning/ Advisory ]7’
-

Tsunami Information (estimated

Tsunami arrival Time and -
height Within 30 minutes
4

>

Earthauake Information

Update tsunami
advisory/warning from time to
time if there is any latest
information regarding the event

When tsunami threat is over

b

_

Prepare chronology of
earthquake and tsunami event

Seismicity and tectonic setting around Japan

Q Japan's stretch of the
Ring of Fire is where
the North American,
Pacific, Eurasian and
Philippine plates come
together.

O Northern Japan is
largely on top of the
western tip of the Eurasia Plate
North American plate.

Pacific Ocean

Q Southern Japan sits
mostly above the
Eurasian plate.

Phillippine Sea
Plate

Map of Tectonic mn Japan (USGS)



Earthquakes causing more than 100 fatalities
(from 1900 to 2016, as of 14 February 2018)

26 May 1983
The 1983 Central Sea of Japan Earthquake
M7.7 Fatalities 104

28 Jun. 1948

12 Jul. 1993

The 1993 Southwest off Hokkaido Earthquake
M7.8 Fatalities 202

The Fukw Earthquake
M7.1 Fatalities 3,769

07 Mar. 1927
The North Tango Earthquake
M7.3 Fatalities 2,912

23 May 1925
The North Tajima Earthquake
M6.8 Fatalities 428

10 Sep. 1943
The Tottori Earthquake
M7.2 Fatalities 1,083

14 Apr. 2016 -
The 2016 Kumamoto Earthquake
M7.3 (Max) Fatalities 258"

4

17 Jan. 1995

03 Mar. 1933
The Sannku Earthquake
MS.1 Fatalities 3,064

11 Mar. 2011

The 2011 off the Pacific coast of Tohoku Earthquake
(The Great East Japan Earthquake)

M9.0 Fatalities 19,575

01 Sep. 1923
The Kanto Earthquake
M7.9 Fatalities Approx. 105,000"

\ 26 Nov. 1930
The North-Izu Earthquake

M7.3 Fatalities 272

/

The 1995 Southern Hyogo Prefecture Earthquake
(The Great Hanshin-Awaji Earthquake)
M7.3 Fatalities 6,434

13 Jan. 1945
21 Dec. 1946 07 Dec. 1944 The Mikawa Earthquake
The Nankai Earthquake The Tonankai Earthquake M6.8 Fatalities 1,961
MS.0 Fatalities 1,443 M79 Fatalities 1,183"

Earthquake/ Tsunami Monitoring and flow of
Warning/ Information in Japan

JMA' s monitoring stations

Seismometers: Approx. 300 stations SRS (It M a)

27stations

Seismic intensity meters:
Approx. 670 stations

Tsunami observation facilities:

Broadcasting
o
Earthquake Early Wamings Il Wireless C:
Other Chamnels
Tounami Warrings/Advisories Pram Hewe M

Approx. 80 stations ) Local
Meteorological B | Prefectural Government | e —
Office Mumicipalities
. General
/ Police Public
Em}wnh Information o
| Tsunil.m Information Fire and Disaster
Management Agency
— —_—
ft N . Q Intensity P —-
- Monitoring and Analysis' Infvrmzlwn Jagan Coast Guard
of Earthquakes -
Monitoring stations of - Hocecarting and .
her afinie Eei S . Nankai fruugh Earthquake Nippon Telegraph and
other organiz: Monitoring of Tsunamis mmnun Telephone Corporation |
Seismic intensity meters: - Issuance of
Approx. 3,700 stations. Warnings/Tnft 5 \
~ Local Govemments ammgs/laformation
_NIED" IMA Website
Seismometers: Approx. 1,200 stations
~ Universities and other related f Measures taken by various orgamizations
organizations Seismic Intensity of 6-lower or greater (5-upper or greater in 23 wards of Tokyo):
~NIED"! An emergency team meets immediately at the Crisis Management Center in the Prime Minister' s Office

Tsunami observation facilities
Tide gauges: Approx. 100 stations
~PHB"

IMA operation room (Tokyo/Osaka)

Seismic Intensity of 4 - 5-lower or greater:
lé)ua:ur management organizations (police, fire service organizations, MLIT", JCG and the Ministry of Defense) evaluate
amage
Seismic Intensity of 4 or greater:
The Integrated Disaster Management Information System of the Cabinet Office is used to estimates the scale of damage
(human suffering and building damage)
Seismic Intensity of 3 or greater:
TV and radio report breaking news

Major Tsunami Warnings
An emergency team meets immediately at the Crisis Management Center in the Prime Minister’ s Office

Tsunami Warnings/Advisories:
Disaster management organizations (police, fire service organizations, MLIT", JCG and the Ministry of Defense) evaluate
damage
TV and radio report breaking news T T

A Land Wrastruche, Trampias aad Tourinan

Source: https:/ /wwwjma.go.jp/jma/kishou/books/jishintsunami/en/jishintsunami_en.pdf



Flow of issuance of information about tsunami and
earthquake in Japan

Flow of issuance of information
about tsunami and earthquake

@ Tsunami Warning / Eanhqu?ke Seismic Intensity
o Tsunami Advisory “+ Information

i o (Regions with seismic = -
a 2 intensity 3 or greater) py

: . 2.
Tsunami Information .
(Estimated Tsunami Earthquake Information

S WS Arrival Time and Height) (Hypocenter and Magnitude )
Ty —

5@5@ Earthquake and Seismic

Intensity Information )
(Hypocenter and Magnitude with| = 7~
seismic intensity 3 or greater ) k

Tsunami Information
(High Tide Time and
Estimated Tsunami Arrival
Time at each place)

Information on
seismic intensity at - -

Tsunami Information each site os
(Tsunami Observations at (Hypocenter, Magnitude °: .
Offshore Gauges / Tsunami and Sites with seismic
Observations) intensity 1 or greater)
Source: https

OBJECTIVE

» To study the Earthquake and Tsunami Early Warning System in
Japan Meteorology Agency (JMA)

» To compare Standard Operation Procedure (SOP) used by JMA
and MMD in dissemination of earthquake and tsunami warning
information.

» To improve MMD Standard Operation Procedure (SOP) in
dissemination of earthquake and tsunami warning information.



METHODOLOGY

Qualitative research methods - field visits (JMA in Tokyo, JMA in Kobe
Office), lecture, discussions, official website.

Visiting Researcher visited Japan Visiting Researcher visited the Japan
Meteorological Agency in Tokyo

DISCUSSION

Observation Network for Earthquake/ Tsunami Monitoring in
Japan and Malaysia (Source: JMA and MMD)

ervons v

Seismometer Approx. 1700 stations 77 stations
Seismic Intensity Meters Approx. 4374 stations Not Available
Tide Gauge Approx. 188 stations 16 stations
GPS Buoys and Ocean

. i Availabl
Bottom Tsunami Meters Approx. 240 stations Not Available

Strain Meters 27 stations Not Available



DISCUSSION

Time of Issuance Earthquake and Tsunami Warning Information
in Japan and Malaysia (Source: JMA and MMD)

INFORMATION JAPAN

Seismic Intensity / 1.5 to 2 minutes Within 8 minutes after

Shake Map earthquake detected

Earthquake Within 5 minutes Within 8 minutes after
earthquake detected

Tsunami Warning 2 to 3 minutes Within 8 minutes after
earthquake detected

Earthquake Early Several to over ten Not

‘Warning seconds

Example of Shake Map issued by MMD and Seismic Intensity Map
issued by JIMA

MMD Sh : Ir
Nov 7,2018 05:42:28 PM +08 M53 S2.87 E1

Issued!at DG:SA!]STI: NnvemherEZD I

118°
Map Version 1 Processed 2018-11-07 05:53:21 PM +08

P | Notfeit| Weak |Moderate| Strong
POTENTAL | none | none Very ight | Light
PEAK ACC(%) | <0.05 [ 03 62 12
PEAK VEL{¢

o) | <0.02 | 0.1 2 47 926
WETOERTAL ||| il v |
i o

MMD JMA




MALAYSIA

* Major Tsunami Warning  Tsunami Warning

* Tsunami Warning * Tsunami Advisory

* Tsunami Advisory » Tsunami Cancellation/
. Termination

Dissemination of Earthquake and Tsunami Warning Information
in Japan and Malaysia

Provision of Disaster Mitigation Information

JMA website (http://www.jma.go.jp/) =l

| Prefectural governmen&

l National Police Agency Municipality
= F Governments
NTT (Nippon Telegraph and é
Telephone Corporation)
Fire and Disaster Ej
. Management Agency
Water and Disaster Public Agencies etc. '
| Management Bureau, MLIT* Disaster Mitigation Activities

£
l Electrical Power Companies ﬁ%l

NHK (Japan Broadcasting
Corporation)

Japan Meteorological Agency

General
Public

Y

Japan

Meteorological | Media Organizations
Business Support

Private Weather Services H Service Users
Center

Japan Coast Guard M Marine Vessels
| Japan Civil Aviation Bureau 7%-—--—--‘: ------- %'@) Airplanes

*MLIT: Ministry of Land, Infrastructure, Transport and Tourism

Issuance of disaster mitigation
information, including:

-Weather Warnings/Advisaries
-Weather Forecasts

-Typhoon Forecasts

-Earthquake Early Warnings
-Earthguake/Tsunami Information
-Aviation/Marine Weather Information
-Volcanic Ash Advisories

Dissemination of Disaster Mitigation Information in Japan
Source: IMA



Dissemination of Earthquake and Tsunami Warning/
Advisory Information in Malaysia

Malaysia Control Centre J t

National Disaster
Command Centre

Civil Defence

Mobile Phone Text
Messaging

- Public

Tv/ Radio

Website

Social Media (Facebook,
Twitter & Instagram)

Siren Tsunami Operated by MMD for

Siren Tsunami

CONCLUSION

» Japan is country prone to earthquake and tsunami threats, therefore Japan
has established Early Warning System by using the latest technology and
proven can reducing the risk of disaster.

» [n Malaysia, the tsunami warning system installed nationwide is sufficient
to give early warning on tsunami. MMD need to improved time for
issuance earthquake information.

» Tsunami early warning system can be combined with other type hazards to
give information in Malaysia.

» Cooperation of local or state authorities is important in enhancing
understanding of the early warning system in Malaysia.

» Education on disaster management is one of the important aspects that
must be applied to all Malaysians.
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kind attention



