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1.
Background

1.1 There are no known records that Singapore has ever been affected by tsunamis, local or distant. The chances of this happening are also assessed to be extremely low as Singapore is sheltered by the surrounding landmasses of Sumatra, Java, Borneo and Peninsular Malaysia as well as the shallow waters of the Straits of Malacca and South China Sea.

1.2 Nonetheless, the extreme catastrophic Indian Ocean tsunami on 26 Dec 2004 forced littoral states to prepare themselves for such calamities. In such light, the Meteorological Services Division (MSD) of the National Environment Agency (NEA) of Singapore has been tasked to develop the necessary tsunami monitoring and early warning capability and to operate a tsunami warning system for Singapore. This would help Singapore to: -

a) better assess potential tsunami impacts on the country;

b) enhance its national preparedness; and

c) contribute to regional and international efforts to monitor and mitigate such potential disasters.

2. Roles of Key Agencies

2.1
MSD, which operates 24 hours per day, seven days a week, has been designated as the national organization that will assess tsunami risks and issue warnings and advisories to the relevant government agencies.

2.2
Based on the advisories issued by MSD, the Singapore Police Force (SPF) will be responsible for carrying out evacuations, if necessary, and for maintaining law and order. The Singapore Civil Defence Force (SCDF) will be responsible for undertaking rescue and recovery operations. In addition, other agencies would also be involved.

3.
Concept of Operations

3.1
MSD currently undertakes tsunami surveillances based on seismic observations and advisories from other centres especially the interim IOTWS operated by PTWC and JMA. In the event of a tsunami incident, additional staff will be activated to support the current operational staff and provide constant close monitoring of the situation. As an interim measure, MSD issues advisories based on seismic observation of earthquake of magnitude greater than 6.5 in the Sunda Trench and Sumatra Fault and tsunami warnings issued by other centres, especially JMA and PTWC. These warnings are communicated to the Police, SCDF, and other agencies, via various channels (telephone, SMS, etc). The Police/SCDF will then disseminate the information to the affected public.

4.
Warning System for Earthquake/Tsunami
4.1
Existing Seismic System
Singapore existing seismic network was established in 1996 and currently operates four field-stations and a central processing and acquisition station. The field stations are at Nanyang Technological University (NTU), Beatty School (BESC), Pulau Tekong (PTK) and Bukit Timah (BTDF). The central processing and acquisition system is located at the Main Meteorological Office in the Singapore Changi Airport and capable of both real-time and off-line processing for the detection of earthquake. The existing seismic system is not designed to exchange seismic data with other centres.

4.2
Proposed Upgraded Seismic System

MSD has proceeded to acquire an upgraded seismic system expected to be ready by first quarter of 2006. The upgraded system will probably be based on the antelope real-time acquisition and processing system and will equip the system with more advanced hardware and software. The field stations will be upgraded with improved back-up facilities, loggers. The communication links will be enhanced to improve bandwidth, reliability and more features to enable near real-time data exchange with other centres.
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