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Executive Summary
The working group was formed at the ICG/PTWS-XXI meeting in Melbourne in early May 2006 with the aim of enhancing tsunami warning and mitigation in the South-west Pacific Ocean. The membership of the working group is composed of representatives from member countries of SOPAC as members and observers and including, France, the Directors of ITIC and PTWC and Chaired by the Representative of New Zealand, with vice-chairs from Fiji and Samoa. One formal working group meeting has been held in Honiara, Solomon Islands in September 2006. This meeting concentrated on instrumentation coverage in the region after summarising the outcomes of previous tsunami-related meetings and activities. Issues highlighted at the meeting included the monitoring and coordination of current and future aid-funded projects relating to the objectives of the working group, instrumentation gaps and network planning, and the coordination of donor contributions to instrumentation networks.
Although progress has be made in some areas, as demonstrated by the pilot tsunami hazards study and the start of a comprehensive capacity and capability study, much still remains to be done to fulfil the terms of reference (TOR) of the working group. A full action plan is yet to be adopted, although many of the requirements have been worked out. For this reason we recommend that the working group continue, but with a better definition of the relationship with other organisations in the region such as SOPAC, and of how it will be organised and financed.

1.0 Introduction

In May 2006, the Working Group on Tsunami Warning and Mitigation in the Southwest Pacific Ocean was formed at the ICG/PTWS-XXI meeting (see recommendation PTWS-XXI.5).  The working group is comprised of members and observer from SOPAC countries as well as France and the directors of ITIC and PTWC.  It is chaired by the New Zealand representative with vice-chairs from Fiji and Samoa.  One of the stated aims of the working group is to encourage Pacific Island Countries (PIC) to joint PTWS..
The working group held one formal meeting at the time of the STAR/SOPAC meeting in Honiara, Solomon Islands, in September 2006. This meeting mainly concentrated on the tsunami observing networks but was also used to launch a tsunami hazard and risk project funded by AusAid.

A number of other activities and events in the region have contributed to the objectives of the working group and are reported briefly here.

2.0 Working Group Meeting

The first Working Group meeting was held on 23 September 2006, in the Main Conference Room at the Mendana Hotel, Hibiscus Avenue, Honiara, Solomon Islands. Funding for the meeting was provided by NZAID and AusAID, including the travel and accommodation expenses for attendees from nine PICs. Documents relating to the working group meeting (including the minutes) can be found at: 

http://ioc3.unesco.org/ptws/working_groups_other_tsunami_meetings.php
2.1 Review of Previous Meetings Activities

After an introduction the meeting reviewed a number of previous meetings and initiatives starting with the Tsunami Awareness Workshop held in Suva, Fiji in early July 2004. The conclusion from this part of the meeting was that many of the outcomes of previous meeting are still valid, although in several cases the recommendations had not been fully implemented.
As an example progress on the themes from the Tsunami Awareness Workshop (July 2004) were summarised as follows:

Theme 1 Hazard and risk identification

1.1 Early warning system

· Deferred due to 26 December 2004 tsunami

1.2 Historical and paleotsunami data

· No progress

Theme 2 Response

2.1 Preparedness and effective response

· SOPAC Community Risk Programme has been working with some countries

2.2
Regional and National capacity

· Pacific Disaster Centre have prepared a Tsunami Awareness Kit

· Countries participated in Pacific Wave 2006 Exercise

· NOAA held a tsunami workshop in Guam in August 2006 in collaboration with SOPAC

Plans for two AusAID funded projects were introduced and discussed. The first is a survey of the capacity and capability of PICs to receive and disseminate warnings, which is being coordinated by the Australian Bureau of Meteorology (BoM), and the second is the first stage of a tsunami hazard and risk assessment for PICs being coordinated by Geoscience Australia (GA). Both of these projects are now well under way and both projects will contribute to the objectives of the working group, so the group formally asked that the results of the projects be communicated to working group members.

The TOR for the working group have links to the SOPAC Community Risk Programme and the SOPAC Oceans and Islands Programme and these links were recognised by the meeting.
The meeting resolved to spend the remaining time concentrating on TOR objectives 4 and 5 of the Melbourne meeting:
4. to facilitate cooperation in the establishment and upgrading of seismic and sea level stations and networks in the region, and the interoperability of these systems;

5. to facilitate capacity building and the sharing of tsunami information in the region, including the free and open exchange of data;

An important question arises: is a regional tsunami warning system required (as a sub-region of PTWS)? If so, what form should it take and what will the relationship be between the Pacific Tsunami Warning Centre, any proposed regional warning centre and national warning centres?

There was considerable discussion on this point relating to the development of tsunami detection and of tsunami and warning systems. PNG and Vanuatu argued that national systems needed to be strengthened in this process and Samoa asked who will support PICs to achieve this and issue warnings. There was some concern about the overlapping responsibility of IOC/PTWS and SOPAC.

2.2 Action Plan and Recommendations

The meeting heard 10 presentations on the current state and future plans of the sensor networks in the working group’s area of responsibility. Issues arising from these presentations, and the discussion that followed, related to the coordination of donor contributions and how interoperability of different equipment can be achieved. Often countries felt that their first responsibility was to their national community and donors before considering regional issues. However, the tsunami hazard is a regional and international problem requiring cooperation between countries and free and open data sharing if the region is to achieve maximum benefit from donor contributions. 
The following recommendations were agreed by the working group after discussion:

1. The working group acknowledges the current projects which relate to TOR 1, 2 and 3:

· Tsunami capability assessment in the SW Pacific;
· Tsunami hazard and risk assessment in the SW Pacific;
and requests that the organisations involved in carrying out the work provide progress reports to working group members by 30 June 2007 for deliberation before the PTWS meeting in September 2007. 

We further request that copies of the proposals be provided to include with the minutes on the working group. 

2. Progress needs to be made towards effective tsunami warning in the SW Pacific. Suggested recommendations and tasks are:

· That PTWC be requested to continue to provide coverage in the SW Pacific until a regional warning system capability has been established;
· The region has identified that it may need warnings for shallow earthquakes below M 6.5 and perhaps down to a suggested magnitude limit of 5.7;
· Identify and form a database of existing instrumentation (sea level and seismic);
· Complete a gap analysis in the region to identify where stations (sea level and seismic) are required to allow effective detection of regional tsunami events;
· A network design be carried out (seismic and sea level station) to allow the effective detection of regional tsunami events;
· Coordination of donor contributions to allow the necessary work to be carried out to achieve the network required to provide effective tsunami detection in the region.
The working group members resolved to act as a formal SOPAC/STAR Tsunami Working Group and formulated the following recommendation for the SOPAC Governing Council:

· SOPAC to be advised that a PTWS working group is to take a number of recommendations to PTWS that have implications for member countries and that SOPAC take a coordinating role;
· SOPAC to facilitate and support the initiatives of the PTWS group to carry out an initial survey of existing instrumentation for gap analysis and system design.
3.0 Other related Meetings and Activities

Although not formally organised by the SWP-TWG, the following activities have contributed to the objectives of the working group:

Documents and other reference materials can be found at http://ioc3.unesco.org/ptws/working_groups_other_tsunami_meetings.php  under

· PTWS Working Group on Tsunami Warning and Mitigation in the Southwest Pacific Ocean

· IOC Seminar on Tsunami Warning Operations Under the Pacific Tsunami Warning and Mitigation System (PTWS): Protocols, Procedures and Best Practices for Monitoring, Evaluation and Alerting the Public (IOC/INF-1233, April 2007)
· Tsunami capability assessment in the SW Pacific. Tonga pilot survey conducted in June 2007, with others to follow.
· Tsunami hazard and risk assessment in the SW Pacific. A report on a preliminary tsunami hazard assessment for the SW Pacific has been completed by GA and distributed to working group members for comment (see: http://ioc3.unesco.org/ptws/documents/SWP_TWG/sw_pacific_prelim_tsun_haz_rpt.pdf). Work will now proceed on a probabilistic tsunami hazard assessment for the region. The assessments express hazard in terms of offshore tsunami heights, and a follow-on activity to support inundation modelling is being considered.
· Further work on the SOPAC “Strategy for Enhancing Early Warning for Pacific Island Countries” has been carried out, and it is planned to present this to the SOPAC Council in November 2007. The document was prepared at a meeting in Suva in July 2005, and has since been revised after consultation.
· The SOPAC Community Risk and Oceans and Islands Programmes have tsunami links, but coordination is done through the “Early Warning Strategy”.
· Several SWP countries have made progress in various aspects of tsunami warning, preparedness and mitigation (e.g. Samoa), but much is left to be done.
· PTWS Tsunami Warning Operations Seminar, 2-3 April 2007. The second day of this seminar concentrated on an action planning meeting chaired by Samoa, Vice-Chair of the SWP-TWG. This meeting came up with a list of challenges and recommendations which will be discussed in the next section.
· GA seismograph station enhancements in the region. Niue has signed the ATWS MOU and construction of the new seismograph station is under way (and will be completed by the time of the meeting).  This is a very important station for the region as it provides data from close to the Tonga Trench.  The data is available from IRIS or directly from GA on request in real time.  GA would like to acknowledge the contribution and assistance of the Niue Government. Two new stations are planned in PNG on Manus Island and Rabaul once an MOU has been signed with the PNG Government. Plans to upgrade the station at Port Vila, Vanuatu have at least been delayed by a fire which destroyed the observatory building.
· BoM sea level network enhancements in the region. Work continues on the upgrade of the BoM operated sea level network in the SWP. 

· Land Information New Zealand (LINZ) is overseeing the installation of a tsunami gauge (pressure sensor based) network for New Zealand. This project is a partnership between LINZ and GNS Science, with site information provided by NIWA. Although most of the stations are on the main New Zealand Islands, there will be stations on Chatham Island and on Raoul Island (Kermadecs). All data from this network will be made available to the international community via the GTS, or can be streamed in real-time.

· Chinese assistance with seismograph stations in the region. Several discussions between working group members and members of the Chinese Earthquake Administration (CEA) have been held regarding aid projects that they are negotiating in the region (Samoa, Tonga, Vanuatu and PNG).  We requested that any seismic data be made freely available in real time.  The CEA stated that they were not opposed to this idea but that it would be a decision for the country in which the aid project was being carried out.  The CEA has advised that they will try to send a delegate to Ecuador to provide an update on their project.  If that is not possible then they will provide us with a report that we can pass on.
· Samoa has recently signed an MOU with China for Chinese assistance to provide 7 seismographs to be installed on both islands.  This seismograph network will be installed either later this year or early next year. As noted above, it is important that this network is linked to existing seismic networks and the data is made available to the region. 
· Volcano monitoring in Vanuatu. GNS Science has carried out an evaluation of the requirements for a volcano-seismic monitoring network for Vanuatu with NZAID funding. Although this is not directly related to tsunami the project has the potential to increase the density of broadband seismograph stations in the region if the data can be made available to the regional community in real time.

4.0 Progress since the Working Group Meeting

The first (preliminary) stage of a hazard and risk assessment (AusAid funded) for PICs has been completed by GA in association with SOPAC (report available at URL listed above). This study identified the important subduction zone earthquake sources which could impact the region, and modelled the possible sources and propagation of the resulting tsunami to 50 m water depth off the coast of Pacific Island localities. A future study will investigate the probabilistic hazard from the identified sources and undertake inundation modelling.

A pilot capacity and capability survey was carried out in Tonga in June by BoM (AusAid funded). This involved a visit by a large team and a report is currently being prepared. It is planned to visit several more countries in the region during the next year.

A list of currently available seismograph stations in the region has been compiled, but no gaps analysis or network design work has been done.

Australia is making progress with the rollout of the proposed seismograph and sea level stations in the SWP, but several new sites are waiting for the signing of MOU documents with the host countries. Both Australia and New Zealand has continued the upgrade of their own seismograph and tsunami-gauge (sea-level) networks.

Further progress has been made on the “Strategy for Enhancing Early Warning for Pacific Island Countries” which will be presented to the SOPAC Council in November 2007. The continuing work of the working group will need to be aligned with this strategy for the tsunami hazard.

Several PICs are considering joining PTWS, and it is hoped that at least some more will have completed the process by the time of ICG/PTWS-XXII. Some PICs have made good progress on national tsunami plans (e.g. Samoa) including response plans and warning systems, while others have included tsunami in their overall response plans.

The action planning session at the PTWS Tsunami Warning Operations Seminar in April highlighted a number of challenges facing PICs. These include the need for clarity in-country on who is driving the tsunami early warning system, the various communications challenges all PICs are facing, ensuring outreach tools are utilised, and interoperability between warning centres. An additional challenge is to build relationships between the warning authorities and the local and international media.
5.0 Forward Path

The efforts to ensure that all PICs become members of IOC and PTWS need to continue as many are still not formally involved accept through SOPAC.

The work of the working group, as defined by its TOR, is far from over. However, many of the aims of the group are shared by other organisations in the region, at least for multi-hazard strategies.  The relationships between the various organisations involved in tsunami warning and mitigation therefore needs to be clarified (SOPAC, PTWS/SWP-TWG, Meteorological Services, etc.).

As the work of the working group is far from complete, it should continue in some form for the foreseeable future. The TOR as written are still valid, although some minor alterations may be required.

One important question not directly covered in the TOR is: what should the shape of a tsunami warning system in the SWP be in future? Should the function become a part of one of the existing or developing warning centres, or is a separate centre required? The “Strategy for Enhancing Early Warning for Pacific Island Countries” suggests that this function can be carried out by a coordination of national capability. Is this a good approach?

Another question to be considered by the PTWS is: how should the business of the PTWS/SWP-TWG be funded (meetings, secretariat, etc.), and how should it be organised? Since its formation, the working group activities have relied on donated time and funding from aid agencies (NZAID and AusAID who funded the attendance of PICs at the working group meeting). This may be the only way to proceed, but it leads to a fragmented approach to the issues.

