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1)      Introduction

After the 26 December 2004  catastrophic tsunami disaster,  Malaysian government has decided to set up a national tsunami early warning system to provide early warning on tsunami generated in the Indian Ocean, South China Sea or the Pacific Ocean that will affect Malaysia. The tsunami warning centre is located at the Malaysian Meteorological Department (MMD) and MMD is responsible for issuing earthquake and tsunami warning information. 
The National Tsunami Early Warning System to be set up shall have the following key features ;-

· Maintaining real-time continuous monitoring of earthquake occurrences and tsunami on a 24-hour basis throughout the year.

· Issuance of information, advisory, notice, early warning and warning on the occurrence of earthquake and tsunami that threaten the security and safety of Malaysia.

2)    Overview of Malaysian National Tsunami Early Warning System

The tsunami warning system will have several components comprising of various sub-systems that provide real-time monitoring, alert of seismic and tsunami activities as well as timely dissemination of earthquake/tsunami warning, advisory and information. These include :

2.1)   National Seismic Network

MMD operates 12 seismic stations in the country with additional 2 new seismic stations is planned for the existing network. The number of  seismic stations with broadband sensors  will increase from the existing 3 to 7 at the end of 2005 or first quarter of 2006. Sharing of near real time seismic data with other centres such as IRIS, USGS and Geoscience Australia has been implemented. Likewise, MMD also  importing near  real time waveform data from the GSN seismic stations through the IRIS and USGS LISS’s Server. The data sharing is crucial and helps to improve with better accuracy the determination of the location and magnitude of earthquakes.

2.2)   Tide Gauges Network 

A total of 6 water level and tide monitoring stations is planned to  be installed in 6 selected outpost islands. These monitoring stations serve as the first line monitoring system as they will detect the rise of water level.  Each of the 6 new stations will have a water level meter coupled with a tide gauge to measure the rise and fall of water.  Satellite communication is used for real time  data transmission of the tide gauges  data to the central processing centre in Kuala Lumpur for analysis. The expected date of installation is by end of year 2005 or first quarter of 2006.

2.3)   Deep Ocean Buoys Network 

Buoys equipped with bottom pressure sensor positioned in the deep-ocean have been proven to detect the early passage of a tsunami before it reaches shallow waters and causes destruction along the coasts. 

A total of three operational data buoys with seabed-mounted tsunami detection modules will be deployed at strategic locations in the Northwest Straits of Malacca, South China Sea and Sulu Sea for early detection of tsunamis. The expected date of completion is by end of year 2005 or first quarter of 2006.

2.4)   Dissemination of  Earthquake and Tsunami Information

A Dissemination Component is designed to disseminate advisory/warning and other information to all relevant personnel and agencies after the occurrence of an earthquake/tsunami. The modes of dissemination include the following :-

· Dispatching short messages (SMS) to selected  mobile phones.

· Sending electronic/telefaxes to relevant disaster management agencies.

· Transmitting relevant information to mass media and mass media broadcasting systems consisting of radio, television and print media.

·  Alerting the targeted public through public announcement systems using sirens and alarms including facilities available at mosques.

· Alerting the public through phones and SMS based on area discrimination.

· Automated updating of the MMD earthquake and tsunami web-pages.

3)   Procedures For Issuing Earthquake/Tsunami Information and Warning

MMD is operating on a 7day X 24hour watch over the occurrence of earthquake and tsunami in the Indonesian and the Philippines subduction zones. The potential  tsunamigenic  earthquakes  occur in  these seismic active zones  generate tsunami and may take only 1 to 3 hours to reach the coastal areas of Malaysia.

The MMD operates the national seismic network and made available to the senior official of our ministry,  the national and state disaster management agency , mass media and other relevant agencies within 15 minutes of  occurrence,  the position and magnitude of moderate and strong  earthquakes that  are detected between the area of 90oE to 130oE and 5oS to 15oN.   

Earthquakes occur outside our seismic network, MMD’s seismic system imports  seismic waveform data from the  GSN stations  through the  IRIS and USGS LISS server and the determination of  position and magnitude of earthquakes can be made available  within 15 to 20 minutes time.

MMD receives tsunami watch information message from PTWC and Japan Meteorological Agency (JMA) within  15 to 20 minutes  after the occurrence of strong earthquakes.  The messages are transmitted to MMD by  GTS fax and e-mail.

MMD considers all the earthquake and tsunami related information from PTWC, JMA, USGS, CISN and EMSC  before making the decision for the issuance of tsunami warning . MMD is in the process of developing its own threshold magnitude for  declaring a potential local tsunami emergency if earthquakes occur within its territorial water. The threshold criteria will largely based on the PTWC and JMA operational procedures. For distant tsunami warning ,  MMD will depend on  the tsunami watch messages issued by PTWC and JMA.

In the event of tsunami warning, the duty officer in MMD will contact by  phone, sending SMS short message and fax the tsunami warning message to the National Security Division that is responsible for coordinating all other  relevant agencies for tsunami evacuation. SMS short message and fax also send to  other agencies. The warning message also delivered by hotline to Radio and Television Malaysia (RTM) for broadcasting.
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