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Summary and purpose of document

This document provides an overview of the progress of the pilot phase of a SWFDP subproject in the South Pacific area, called the Severe Weather Forecasting and Disaster Risk Reduction Demonstration Project (SWFDDP-RAV). Possible extensions of this subproject or additional subprojects in RA V, including a ‘western window’ in the Australian-south Asian region are proposed.
Action Proposed  

The meeting is invited to review progress of the SWFDDP-RAV and consider proposals for additional subprojects in RA V, specifically the western window extension. 
Perspectives on Subprojects of the Severe Weather Forecasting Demonstration Project in RA V

Introduction

The WMO Region V encompasses a group of widely dispersed islands of varying sizes in the southern and central western Pacific Ocean, extending into the Equatorial parts of south Asia.  Member countries range from Small Island States such as the single island of Niue with just a couple of thousand inhabitants to the extremely populous Indonesian archipelago. The region includes six Least Developed Countries (LDCs), including the newest member of the WMO, the small nation of Timor-Leste.
Severe weather hazards include tropical cyclones in the southern and northern hemispheres which directly affect many Pacific islands, Australia and the Philippines during the warm seasons. Heavy rainfall and strong winds associated with the monsoon, tropical depressions and convergence zones occur regularly in the tropical parts of countries in the region. Associated effects such as flash floods, landslides and lahars are a significant risk in mountainous areas, while the residents of low-lying coral atolls are particularly vulnerable to large waves and storm surge, enhanced by rising sea levels. Other natural hazards, such as volcanoes, earthquakes and tsunami regularly inflict additional damage and recovery costs on the developing countries of the region. 

Meteorological services in Region V are provided through the National Meteorological and Hydrological Services (NMHSs) in each country, assisted by products and services from Regional Specialised Meteorological Centres (RSMCs) in Nadi (Fiji), Darwin (Australia) and Wellington (New Zealand).  The roles of these centres and the operation of the tropical cyclone warning service in Region V were described in Doc 6-3 presented at the March 2008 meeting of the SG-SWFDP: 

http://www.wmo.int/pages/prog/www/DPFS/Meetings/SG-SWFDP_Geneva2008/Doc6-3_RAV.doc
NMHSs in the region are at various stages of development, some provide only limited forecasting services and most are in need of significant capacity building. The Severe Weather Forecasting Demonstration Project (SWFDP) provides a valuable opportunity to establish a framework for the sustainable development of NMHSs and RSMCs within the region and at the same time provide improved warning and advisory services to local agencies, the media and the public. It is hoped that the benefits realised in the SWFDP subproject in southern Africa will become evident to countries in Region V during the implementation of current and future demonstrations.   
The SWFDP will explore the viability and benefits of an RSMC role in synthesizing a broad range of advanced NWP output into guidance products on severe weather hazards to assist small NMHSs in enhancing services to their communities; this model may be of particular relevance in RA V where, as noted above, there are many developing countries with small populations. The SWFDP may ultimately assist with the establishment of an effective and sustainable multi-hazard early warning system in Region V based on strong links between NMHSs, National Disaster Management Organisations (NDMOs), regional organisations and disaster management networks.

RA V Severe Weather Forecasting and Disaster Risk Reduction Demonstration Project
Plans for a south Pacific SWFDP subproject were presented to the Steering Group at its last meeting in March 2008. Since that time, much progress has been made towards the implementation of the Severe Weather Forecasting and Disaster Risk Reduction Demonstration Project in RA V (SWFDDP-RAV).  The subproject will initially focus on forecasting tropical cyclones, heavy rainfall events and marine effects such as long-period swell waves. 

The SWFDDP-RAV Regional Subproject Management Team was established and met for the first time in Wellington, New Zealand in April 2009, chaired by Mr Steve Ready of MetService NZ. The meeting agreed that RSMC Wellington would be the primary RSMC and finalised the implementation plan, including the timeline for a pilot phase in 2009/10 and a full demonstration commencing in November 2010:
http://www.wmo.int/pages/prog/www/DPFS/Meetings/RA_V_SWFDDP_Wellington_2009/docplan_swfddp_2009.html
Pilot Phase of SWFDDP-RAV

The primary objective of the pilot phase of the SWFDDP-RAV is to establish the technical operating infrastructure of the demonstration project incorporating the SWFDP cascading process. The pilot will initially involve a small group of Pacific island NMHSs which utilise tropical cyclone forecasts provided by RSMC Nadi - Samoa, Vanuatu and the Solomon Islands. The Fiji Meteorological Service also intends to participate as a national centre in the pilot phase.
The pilot phase commenced in November 2009, with RSMC Wellington providing daily severe weather guidance products in graphical format for a 5-day forecast period (Annex I).  Tropical cyclone guidance is provided by RSMC Nadi (a 3-day TC Outlook, disturbance bulletins and TC Track and Threat Map – Annex III) and RSMC Darwin is providing regional NWP guidance products (TXLAPS, TC-LAPS).  All relevant guidance products, interpretation notes, observations, warnings and advisories are available via the project web portal, MetConnect Pacific, developed and hosted by RSMC Wellington. 
NWP guidance products tailored for the project domain have progressively become available during 2009 and early in 2010.  Products from the UK Met Office (UKMO) and the European Centre for Medium-Range Weather Forecasting (ECMWF) ensemble prediction schemes (EPS) include meteograms for regional locations and maps of wind speed and precipitation probability, tropical cyclone strike probability and tropical cyclone forecast tracks. A suite of marine products is also provided by ECMWF including wave period charts. Tropical cyclone genesis probability maps are also being provided by UKMO (Annex II).  The Japan Meteorological Agency (JMA), the US National Climate and Environmental Prediction Agency (NCEP) and Meteo-France are intending to provide access to tailored products in due course. 
Completed training activities include sessions at the 8th WMO Southern Hemisphere Tropical Cyclone and Public Weather Service Workshop in Melbourne, visits to all four participating NMHSs and a Meteo-France severe weather training workshop in Tahiti.  Specific training for forecasters in the use of the Australian Bureau of Meteorology’s Tropical Cyclone Module, the MetConnect Pacific portal and in the interpretation of probabilistic NWP products was provided in-country by staff from the Bureau of Meteorology and MetService NZ.  A significant benefit of the in-country approach to training was the inclusion of sessions for local National Disaster Management Offices (NDMOs) and the availability of training to a broad group of NMHS staff.
Severe weather events which have already occurred during the pilot phase and are currently being evaluated include TC Mick in Fiji in December 2009, a heavy rainfall event in the Solomon Islands in January 2010 and TC Rene which affected Samoa in February 2010. TCs Oli and Pat also occurred in the region, affecting French Polynesia, the Northern Cook Islands and Tonga in February 2010. Impacts of these events include several deaths, destruction of villages, crops and island infrastructure, evacuation of flooded low-lying areas and interruption to communications and transport. 
The first progress report on the SWFDDP-RAV pilot phase is expected in late March 2010.  
Full Demonstration Phase of SWFDDP-RAV
The full demonstration phase of SWFDDP-RAV is planned to commence in November 2010, in which an expanded group of countries will be invited to participate. Five additional NMHSs have so far expressed interest in the full demonstration – Tonga, Niue, Cook Islands, Tuvalu and Kiribati – making a group of 9 countries in total.  
A significant WMO-funded training event for all participating centres is planned for two weeks in late 2010, incorporating meteorology, public weather service and disaster risk reduction components.  The Bureau of Meteorology and MetService NZ will also be conducting in-country visits for training purposes prior to the commencement of the full demonstration. 
The remaining NWP guidance products that global and regional centres have undertaken to provide for the project are expected to be available in time for the commencement of the full demonstration.  RSMC Darwin expects to contribute a new range of severe weather guidance products derived from the ACCESS global, regional and tropical cyclone models which will replace the TXLAPS and TCLAPS models. The planned future development of an Australian ensemble prediction system (AGREPS) may contribute additional probabilistic output for the SWFDDP-RAV.
Other anticipated developments include an extension of the TC Outlook issued by RSMC Nadi to 5 days and the incorporation of a track uncertainty area in forecast maps based on consensus of available NWP forecasts, using the Bureau of Meteorology’s TC Module software. Storm tide information will also be included in tropical cyclone warnings and advisories issued by RSMC Nadi in accordance with a recommendation of the WMO Storm Surge Watch Scheme. 
Disaster Risk Reduction Strategies
There will be a focus on Disaster Risk Reduction as indicated in the name of the SWFDDP-RAV, with a range of new or improved products and services being made available at a national level from NMHSs.  Briefing products for NDMOs in the four countries involved in the pilot phase are expected to incorporate graphical and probabilistic information, including a country-specific tropical cyclone outlook and 3-day forecast track maps with a representation of the track uncertainty (based on the RSMC Nadi product). New large swell and storm surge advisory products (Solomon Islands, Samoa, Vanuatu) and multi-level flood advisories (Fiji, Samoa) will also be provided for NDMOs. 
RSMC Nadi-TCC has recently adopted the Australian tropical cyclone category system which is a five-point numerical scale of potential wind impact. Current and forecast tropical cyclone categories are now being provided in TC Forecast Track Maps from RSMC Nadi, which will assist the media and disaster managers in communicating the level of risk to the public (Annex III).
Issues and Challenges
The design of the SWFDDP-RAV is intended to address some technical issues and gaps that became evident in the SWFDP subproject in southern Africa, such as slow communication links, limited involvement of NDMOs, a need for improved feedback on NWP performance and verification of severe weather events: http://www.wmo.int/pages/prog/www/DPFS/Meetings/RAI-SWFDP_Maputo2007/DocPlan.html
For example, communications issues are being addressed by packaging guidance products into small files for faster downloads across slow links, and the RSMC Wellington daily guidance product will also be distributed via facsimile and ftp. The involvement of NDMOs and regional Disaster Management organisations has been factored into the experimental process from initial in-country training activities through the design of new briefing products to the operational feedback and verification process.
A significant issue is the voluntary commitment of resources by small NMHSs and resource-limited RSMCs without additional financial support. The Australian Bureau of Meteorology has provided temporary staffing support to RSMC Nadi in recent years to counter a continued loss of experienced forecasters overseas, however, ongoing funding for this support is uncertain. MetService NZ has provided a significant investment in the development of the MetConnect Pacific web portal and in training visits to countries participating in the SWFDDP-RAV.  Training activities are also planned to take advantage of existing funded meetings to which participating countries are sending delegates.  
A challenge is to evaluate the performance of new and experimental tropical cyclone, large wave, precipitation and strong wind forecasting products provided by global and regional centres. A systematic verification process has been developed, where all severe weather events are recorded together with situations where NWP guidance forecasts severe weather.  Tropical cyclone effects are relatively ease to verify, due to their large size and discrete occurrence, however other phenomena such as large waves and localised heavy rainfall events may be difficult to detect in the vast areas of data-sparse ocean.

Proposals for Extensions or Additional Subprojects in RAV

The Regional Sub-project implementation Plan foreshadows possible areas for extension of the project in scope or geographical coverage:

“Subsequent field phases could extend the scope and size of the project to focus on marine or aviation issues or other hazards throughout the south Pacific region, and focus more specifically on service delivery or other aspects as determined by the Regional Subproject Management Team. Possible directions may include the use of ensemble data and products produced as part of The Observing System Research and Predictability Experiment (THORPEX) Global Interactive Forecast System (GIFS) project, support for aviation forecasting and the integration of storm surge prediction techniques facilitated by the WMO Storm Surge Watch Scheme in RA V. The group of participating countries and organisations, and the geographic area of interest may also be expanded as new focus areas are addressed.”

At the recent 6th WMO RSMCs/TCWCs Technical Coordination Meeting in Brisbane, 2-5 November 2009, participants were given a brief on the RAV sub-project.  Several of the RA V countries represented at the meeting, notably Papua New Guinea, Indonesia and Australia informally noted that the extra products available and enhanced, structured process interaction would be of considerable benefit if extended into their own countries.  Discussions in Timor-Leste have also indicated a significant interest in a potential inclusion in the project, particularly in terms of assistance for the NMHS in fully understanding RSMC-provided guidance and liaising with natural hazard managers.
In informal discussion following the November meeting, the concept of a ‘western window’ to the RA V sub-project was proposed, in which RSMC Darwin would tend to take the lead role, as RSMC Wellington has taken the lead in the current project over the area shown in Annex IV.

An expansion into a western window would bring Pacific and Indian Ocean islands with a population of approximately 230 million people into the sub-project. Indonesia in particular appears to be well placed for such a project, given the political positioning and recent development of the Indonesian Meteorological, Climatology and Geophysical Agency (BMKG) and the establishment of the Jakarta Tropical Cyclone Warning Centre.  
Based on the success of the Southern African project, it is highly likely that at least one of Indonesia, Timor-Leste, and Papua New Guinea would be able to demonstrate significant benefit from the project. Northern Australia would similarly benefit from an enhanced role for RSMC Darwin in the sub-project through the provision of improved guidance products in the forecast range up to +5 days.  Preparations for a western window implementation could commence prior to 2011, subject to the availability of resources. 
A separate extension of the SWFDDP-RAV area into the northern hemisphere encompassing the Philippines and the Federated States of Micronesia is another possibility, with guidance products potentially provided by the US National Weather Service in Honolulu and JMA.
Future subprojects in Region V could also explore specific aspects of services relevant to the region, such as aviation or public weather services or links with disaster management agencies. There is a need to enhance the capability of RSMCs to provide guidance to Pacific Island NMHSs for the prediction of storm surge and long-period waves (remotely generated swell).  
The proposed Global Interactive Forecast System Forecast Demonstration Project (GIFS-FDP) is designed to transition THORPEX research and development into operations. This project is expected to interact closely with SWFDP activities in developing and testing advanced probabilistic warnings for high-impact weather events such as tropical cyclones and heavy rainfall. The exchange of tropical cyclone forecast track data under the THORPEX Interactive Grand Global Ensemble (TIGGE) may lead to new ensemble guidance products for forecasting TC genesis and intensification such as those tested in a recent experiment in the northwest Pacific (T-PARC). 
The first progress report for the SWFDDP-RAV and proposals for future extensions in the region will be presented for discussion at the 15th Session of RA V to be held in Indonesia in April 2010.  Any future extensions of the SWFDDP-RAV will be contingent on the successful progress of the full demonstration phase of the subproject commencing in the 2010/11 wet season and would require the approval of the Steering Group.
Annex I:  The MetConnect Pacific web portal hosted by RSMC Wellington.
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Annex I (contd.).  Daily guidance product and commentary provided by RSMC Wellington
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Annex II:  ECMWF marine guidance products for SWFDDP-RAV
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Annex II (contd.):  UKMO tropical cyclone guidance products for SWFDDP-RAV
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Annex III:  RSMC Nadi Tropical Cyclone Centre products
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Annex III (contd.):  RSMC Nadi Tropical Cyclone Centre products
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Annex IV:  Proposed “Western Window” of the SWFDDP-RAV (red dashed lines). The grey outlines indicate the RSMC Darwin NWP sub-domains provided from TXLAPS (migrating soon to ACCESS-T).
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