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	Summary and purpose of document

This document summarizes the activities and actions undertaken for the Exchange of Early Warning, including Tsunami Warnings in the Indian Ocean.  




ACTION PROPOSED

The Working Group is invited to take into account this information for its discussions. 

Exchange of Early Warning, including Tsunami Warnings

WMO, in coordination with US/ISDR, UNESCO/IOC, and NMHSs has actively promoted and taken action for ensuring the most effective use of the GTS for the immediate support of the Interim Tsunami Advisory Information service as well as for the longer-term support of the Tsunami Warning System in the Indian Ocean, within a multi-hazard Early Warning approach. 

"Tsunami Watch Information" (TWI) bulletins that are targeted primarily at the countries of the Indian Ocean Region are issued when required by The Pacific Tsunami Warning Center (PTWC, NOAA/NWS, Hawaii, USA) and the Japan Meteorological Agency (JMA, Tokyo, Japan) with the abbreviated heading WEIO40 RJTD and WEIO23 PHEB respectively, via RTH Tokyo and WMC/RTH Washington.  Regional Telecommunication Hubs (RTHs), and in particular RTHs on the MTN, have updated their routeing directories to ensure the efficient routeing and distribution of these TWI messages by all relevant routes, and in particular towards RTHs serving associated NMCs on the Indian Ocean rim, and to RTHs operating satellite-based data distribution systems covering any part of the Indian Ocean rim.  The diagram of the routeing of TWI bulletins over the GTS is attached.  TWI bulletins are also inserted in the transmission programme of satellite-based data distribution systems, including RETIM‑Africa, EUMETCast and METEOSAT MDD (until end 2005) (West IO), CMA PCVSAT (N-E IO), ISCS and EMWIN (East IO).

National GTS components must be upgraded, where needed, for enabling all countries to participate in and contribute to the IO‑TWS information exchange and an operational multi-hazard warning system.  GTS expert team missions for on-site assessment for upgrading national GTS components have been carried out during the period July–September 2005 to the IO countries that expressed their need for assistance, including: Bangladesh, Maldives, Myanmar, Sri Lanka, Comoros, Djibouti, Kenya, Pakistan and Tanzania.

IO-GTS Upgrade Plan

A Coordination Meeting on GTS Upgrade in the Indian Ocean to support multi-hazard early warning systems, including Tsunami warning was held in Geneva, WMO Headquarters, from 17-19 October 2005.  The meeting’s participants included GTS experts from key NMSs for the IO region (at large) including Australia, India, Indonesia, France, Kenya, Malaysia and Thailand, experts from China, Finland, Japan and USA and representative from ISDR.  The meeting was mainly funded under the WMO-ISDR MoU for “The WMO’s Global Telecommunication System (GTS) for exchange and distribution of Indian Ocean Tsunami Warning System alerts and related information“.

The meeting goals reviewed and consolidated the projects proposals developed by the expert teams (technical feasibility, cost, implementation schedule) for ensuring a consistent GTS upgrade plan for the whole Indian Ocean rim, with a view to a coordinated implementation plan.  Some potential donors, including France and the USA participated and announced their firm or imminent decision to fund the actual implementation of several projects.  Summary GTS project requirement for each IO country was delivered, and was submitted to the Second Session of the IOC Intergovernmental Coordination Group for the Indian Ocean Tsunami Warning & Mitigation System (Hyderabad, India, 14-16 December 2005).

In the framework of this project, France has funded and implemented upgraded GTS facilities at RTH Nairobi and provincial centre Mombassa (Kenya), at NMC Dar-es-Salaam (Tanzania) and at a coastal provincial centre in Madagascar.  USA is funding and implementing the GTS upgrade in Maldives and Sri Lanka.  WMO is implementing, with funds from the Flash Appeal provided by ISDR, NMC national GTS upgrade projects in Bangladesh, Myanmar and Pakistan, based on the consolidated national GTS upgrade projects. GTS upgrades in the S-W Indian Ocean that were already implemented in the framework of the WMO Tropical Cyclone Programme greatly contributed to ensure the effective support of the GTS to the exchange of multi-hazard early warnings.
GTS Operations

GTS operational procedures and arrangements have been further developed by CBS (OPAG-ISS/ET-OI) for ensuring highest priority distribution of Tsunami Warning System messages on the GTS to all NMHSs concerned, including interim Tsunami Watch messages, for providing for acknowledgement capability and for facilitating collection and exchange of sea level data.  The relevant extract from the ET-OI report and recommendations, which are submitted to CBS for urgent endorsement, are attached.
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Excerpts from the CBS/ISS/ET-OI report

Procedures for the collection and distribution of sea level data and deep-ocean tsunami detection data, seismic data and distribution of Tsunami warnings and related information

4.35 Tsunami warning systems require sea level and deep-ocean tsunami detection data for the detection and measurement of the tsunami waves, and the prompt distribution of warnings and related information.  The GTS should support the collection and distribution of these data. Tsunami warning systems also require seismic data for the early detection of potential Tsunami.  The Team noted in this respect the requirements expressed by ASEAN Member countries (i.e. Brunei, Cambodia, Indonesia, Lao PDR, Malaysia, Myanmar, Philippines, Singapore, Thailand and Vietnam) through the ASEAN Sub-Committee on Meteorology and Geophysics.

TWS-related oceanographic data

Sea level data

4.36 There are a number of sea level gauges run in the Pacific Ocean that contributes to the Pacific Tsunami Warning System, as well as stations run in the Indian Ocean. The gauges are currently operated and maintained by several countries, and there are a number of technologies.  Data from sea level stations in the Pacific and Indian Ocean are essentially collected via the Data Collection Service provided via the Meteorological Geostationary satellites (FY-2, GOES, MTSAT, METEOSAT) in association with and as part of the GTS. There is currently a large variety of sea level data formats that are generated by the various sea level stations sub-networks and a variety of abbreviated headers are currently used.  
4.37 As regards the Indian Ocean, the concept of a core network of sea level stations was accepted, whose operational performance was essential for effective performance of the IOTWS. This network is to provide sea level data exchanges to the Tsunami Warning Centres, and all elements must meet requirements for instrument standards and data exchange. Nations may supplement the core network with additional stations.  These supplementary national stations may have different characteristics such as reporting frequencies to suit local interests or warning priorities.

4.38 The data from the above core network on a real time basis for Tsunami confirmation need to be available through the GTS. The general requirement is for real time data transmission cycles at 15 minute or less with 1 min sampling intervals. The Team noted that it was strongly recommended that data be continuously transmitted.

Deep-ocean tsunami detection data

4.39 The concept of a network of deep ocean gauges (e.g. DART buoy) that ensured effective international access to data needed for Indian Ocean basin-level tsunami warning was recognized. A conceptual network of locations for deep ocean stations has been designed, and a scheduled plan of establishment of deep ocean stations from 2006 to 2008 has been developed.

4.40  The Team noted that data from deep ocean stations shall be transmitted on a real-time basis through GTS as per the tide gauges at every 3 hour interval during the normal mode. In the tsunami event, the transmission would be at a 5-min interval or less with 1 min sampling, and would continue until a tsunami event was confirmed or cancelled.

Procedures

4.41 The ET-OI has been asked to investigate the dissemination of deep-ocean tsunami data as well as sea level data through the GTS using a consistent header.   The current allocations in abbreviated headings of data designators T1T2 related to oceanographic observations, and associated to specific code forms are as follows:

T1 = S Surface data

T2 =

O  Oceanographic data FM 63 (BATHY)/FM 64 (TESAC)/FM 62 (TRACKOB)

S  Drifting buoy reports FM 18 (BUOY)

W  Wave information FM 65 (WAVEOB)

X  Miscellaneous [TEXT]

4.42 The Team noted that CREX code form provisions exist for reporting oceanographic and meteorological elements related to sea level reports, and that efforts are being made to promote their use as a standard WMO code for sea level data.  A provisional T1T2A1 = KST was foreseen for these CREX sea level bulletins, with A2 indicating a general area (Table C3). 

4.43 In view of the requirements for the timely collection and exchange of all sea-level data to support Tsunami Warning System (TWS), the Team agreed that it would be most appropriate to use a single T1T2, complemented with the A1A2 designator relevant to the ocean/sea area or basin concerned, for all sea level data for all alphanumerical code formats (including CREX), thus facilitating routeing. The Team therefore recommended to amend Table B1, Attachment II-5 as follows:

· Add for T1 =S, T2 = Z sea level data and deep-ocean tsunami data (any alphanumeric format); A1A2 areas designator from Table C1 should be used and avoid using A1A2 = XX. The Team noted in this regard that according to the current procedures, Table C1 is not applicable for oceanographic data such as SHIP, BUOY, BATHY, TESAC, TRACKOB and WAWEWOB, and that a note for Tables C1 and C2 would be required.  

4.44 The Team requested the Secretariat to notify RTHs to update their routeing directories to ensure the exchange and distribution of sea level and deep-ocean tsunami bulletins with T1T2 = SZ according to the TWS requirements relevant to the respective ocean/sea basins. 

TWS-related seismic data

4.45 Tsunami warning systems also require seismic data for the detection of earthquakes that could potentially generate Tsunami.  The Team recalled that the GTS includes procedures for the exchange of seismic data in parametric form, which were currently used by some countries; The allocation of abbreviated headings for seismic data in Attachment II-5 of the Manual on the GTS are as follows: T1T2 = SE.  In view of the limited volume of parametric seismic data, the GTS is able to provide for the international exchange of parametric seismic data, according to the requirements to be defined by the countries concerned.

4.46 As regards seismic waveform data (i.e. data from seismic sensors), the Team noted that it represents a large volume of data that is collected from the field by individual countries, especially those exposed to local threats from nearby tsunamigenic areas. The number (up to several 100s) of seismic stations required to support a tsunami warning capability depends upon how quickly the warning is needed and consequently how quickly the earthquake needs to be evaluated.   Some of this data may need to be operationally exchanged with other countries at the sub-regional level. The current GTS implementation is not generally able to handle this volume of traffic with the timeliness requirement.  Upgrades of sub-networks of the GTS/WIS, at the sub-regional levels, may be agreed upon and implemented on a multi-lateral basis to accommodate this additional traffic. This could be done in support of a multi-hazard approach, and in coordination with GTS/WIS regional planning.  

4.47 The Team agreed to include a T1T2 allocation to facilitate the implementation of the GTS support on a multi-lateral basis, and to include in Table B1, Attachment II-5:

· for T1 =S, T2 = Y   seismic waveform data (any format)

4.48  The Team noted that, according to Table A, Attachment II-5, the current priority level for surface data (T1 =S) was 2/4 (4 allocated to seismic data).  It agreed that priority 2 should be allocated to all surface data, including seismic parametric data, and that priority 4 with the note be deleted.  It agreed, however, that priority 3 be allocated to T1T2 = SY, noting that a higher priority level may be implemented on a multi-lateral basis to meet specific requirements.

Distribution of Tsunami Warnings and related information

4.49 WMO, in coordination with US/ISDR, UNESCO/IOC, and NMHSs has actively promoted and taken action for ensuring the most effective use of the GTS for the immediate support of the Interim Tsunami Advisory Information service as well as for the longer-term support of the Tsunami Warning System in the Indian Ocean.  This support, already implemented in the Pacific rim, should be extended to other relevant areas (e.g. Mediterranean Sea, Caribbean Sea, North Atlantic, etc.) within a multi-hazard Early Warning approach. 

4.50 "Tsunami Watch Information" (TWI) bulletins that are targeted primarily at the countries of the Indian Ocean Region, are issued when required by The Pacific Tsunami Warning Centre (PTWC, NOAA/NWS, Hawaii, USA) and the Japan Meteorological Agency (JMA, Tokyo, Japan), via WMC/RTH Washington and RTH Tokyo respectively.  Regional Telecommunication Hubs (RTHs), and in particular RTHs on the MTN, have updated their routeing directories to ensure the efficient routeing and distribution of these TWI messages by all relevant routes, and in particular towards RTHs serving associated NMCs in the Indian Ocean, and to RTHs operating satellite-based data distribution systems covering any part of the Indian Ocean. TWI bulletins are also inserted in the transmission programme of satellite-based data distribution systems, including RETIM‑Africa, EUMETCast (West IO), CMA PCVSAT (N-E IO), ISCS and EMWIN (East IO).

4.51 The principles, as given in the Manual on the GTS, for the establishment of the exchange programme on the GTS include messages containing Tsunami information.  The allocations of abbreviated headings for tsunami warnings in Attachment II-5 of the Manual on the GTS are as follows:

· T1T2 = WE for tsunami warnings presented in plain language. The highest priority (Priority 1) is allocated to Warnings, and WEA1A2ii bulletins are therefore relayed by RTHs with the highest priority according to GTS procedures.
The format of the content should be standardized to the extent practicable.  Different ii can be used to differentiate different type of TWS bulletins.

4.52 The Team noted that “Tsunami Watch Information” (TWI) bulletins for the Indian Ocean are currently issued from JMA and PTWC with the following abbreviated headings:
· WEIO40 RJTD Tsunami Watch Information 

· WEIO21 PHEB Tsunami Watch

· WEIO23 PHEB Tsunami Information Bulletin

4.53 The RTHs on the MTN and relevant RTHs implement the adequate updates of their routeing directories, to ensure that the Tsunami Watch and Warning bulletins are relayed with the highest priority (Priority 1) according to GTS procedures.  The requirement for an end-to-end transmission within 2 minutes was recognized as being achievable for the GTS.  The relevant NMCs, e.g. NMCs of the relevant Indian Ocean countries, should take necessary action to receive and process/relay Tsunami Watch or Warning bulletins as quickly as possible for national purposes as required.  
4.54 The meeting discussed procedures to acknowledge reception of a message received through the GTS. Although requirements for these procedures were originally raised to support effective exchanges of Tsunami Watch Information (TWI), it agreed that the procedures shall be common to all bulletins requiring acknowledgment. It also agreed that such a notification be sent as a service message form of addressed messages as defined in the Manual on the GTS.  The meeting recommended the following procedures including the format and it noted that preliminary tests were carried out by RTH Tokyo in May 2006:

Acknowledgment procedures from a centre receiving a bulletin to its originating centre or to other centre (e.g. a relaying centre) should comply with standard GTS addressed messages (reference: paragraph 2.4 of Part II of Volume I of the Manual on the GTS), as very urgent administrative messages transmitted as a service message.  The format for the content of an addressed message for acknowledgment of receipt of bulletin should be as follows:
BMBB01 CaCaCaCa YYGGgg (BBB)

CCCC 

QSL TTAAii YYGGgg CoCoCoCo (BBB) (DDHHMM)

(optional text)

Notes:

· CaCaCaCa = location indicator of the destination centre, usually the originating centre of the message being acknowledged
· CCCC = international location indicator of the centre sending the acknowledgement 

· TTAAii CoCoCoCo YYGGgg (BBB) is the abbreviated heading of the message being acknowledged, prefixed by the word QSL
· DDHHMM is the day-time group (day, hour, minute in UTC) of actual reception of the acknowledged message at the centre CCCC and is inserted when required
· The third line of the text of the message is added as necessary
Example:

BMBB01 PHEB 051132
AMMC

QSL WEIO21 PHEB 051130 051132
4.55 Noting the urgent requirements in the framework of the development of the IO-TWS, the Team recommended to the ICT-ISS that the above generic procedure be submitted to the president of CBS for his immediate approval.  It also recommended that an early implementation be initiated at NMCs of the Indian Ocean for the acknowledgement of Tsunami Watch bulletins (to JMA and PTWC) with a view to early testing and readiness for the IO-TWS operational test planned for early 2007.

_________________
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