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Summary and purpose of document

This document provides the information on the newly proposed Severe Weather Forecasting Demonstration Project (SWFDP) in Southeast Asia, RAII. It also mentions about the possibility of other sub-regional SWFDP in RA II.
Action Proposed  

The meeting is invited to review the proposal of Southeast Asia SWFDP and to make comments, advices and recommendations on developing the implementation plan. 
1. Introduction
The Severe Weather Forecasting Demonstration Project (SWFDP) is an initiative to further explore and enhance the use of outputs of existing NWP systems, including ensemble prediction systems (EPS).  Its aim is to contribute to capacity-building and to help developing countries in particular to have available and implement the best possible use of existing Numerical Weather Prediction　 (NWP) products for improving warnings of hazardous weather conditions and weather-related hazards. The SWFDP has successfully improved severe weather forecasting through improved access to, and more effective use of outputs of numerical weather prediction systems for weather forecasters, who in turn have improved the delivery of warning services.  The SWFDP represents a systematic and practical approach for building capacity, and for transferring new knowledge and skills.  
XIV-RAII recognized that the SWFDP has achieved significant results and benefits relative to the GDPFS and PWS programmes in its first regional project in Africa, and requested the Working Group on Disaster Risk Reduction and Service Delivery (WGDRS) to consider developing a SWFDP RA II project as a method for enhancing the Global Data Processing and Forecasting System (GDPFS) and Public Weather Service (PWS) and contributing to disaster risk reduction goals in developing countries, for example, those in Southeast Asia that have recently experienced disasters.

2. Background of Southeast Asia

The region in Southeast Asia is exposed to the hazardous weather phenomena such as tropical cyclones and heavy rains that may cause the loss of human lives and properties. In 2009, the typhoon Ketsana made the worst damage in Southeast Asia. It was formed on 23 September as tropical depression and was upgraded to typhoon early next day. After passing over Philippines, it made the landfall in Viet Nam on 29 September 2009 and hit Laos, Cambodia and Thailand. The total loss of lives is about 700 and the estimated damage reaches over about $700 million to $1.0 billion USD. 

Within the framework of cooperation among WMO/ASEAN Members, Viet Nam has been assisting Lao PDR and Cambodia in strengthening the hydro-meteorological forecasting capabilities in their respective countries through providing technical assistance, technology transfer as well as staff training.  

Status of GDPFS of Global and Regional Centres
In Southeast Asia, there is no advanced NWP centre leading this region as Regional Specialized Meteorological Centre with geographical specialization. However, Viet Nam, Thailand, Philippine and Malaysia are capable of operating NWP systems these days. On the other hand, National Hydrological and Meteorological Services (NHMSs) in RA-II use various kinds of NWP products provided by the main NWP centres such as China Meteorological Administration (CMA), Japan Meteorological Agency (JMA) and Korea Meteorological Administration (KMA). RSMC Tokyo and RSMC New Delhi also support members in forecasting of typhoons / tropical cyclones.
(a) China Meteorological Administration (CMA)
CMA operates global numerical weather prediction systems that consists of a global medium-range prediction system, a global ensemble prediction system, and a global tropical cyclone track prediction system. The National Meteorological Centre (NMC) provides many kinds of products, many of which can be viewed on the NMC/CMA Web site. 

(b) Japan Meteorological Agency (JMA) 
JMA regularly operates a global deterministic forecast model called GSM, a mesoscale deterministic forecast model called MSM and one-week ensemble forecasting system.  During the occurrence of Typhoons, an additional ensemble forecasting system focusing on typhoons is operated to support the forecasters. JMA provides the NWP products and services through GTS, FAX and internet. Regarding the internet service, JMA maintains several web/ftp sites, some of which are operated as service of RSMC Tokyo: DDB Server, RSMC Data Server, Proto-type WIS Server, High-resolution GSM Data Service Web, EPS-WEB and so on. 
(c) Korea Meteorological Administration (KMA)

KMA will replace the global and regional operational NWP system with new systems based on the Unified Model (UM) of United Kingdom Meteorological Office in 2010. KMA will also install its 3rd supercomputer systems named CRAY XT5 and Baker in 2010, KMA set up a new website for RA-II Pilot Project on NWP support (mentioned hereinafter) to provide their products in pictorial data.
(d) Hong Kong Observatory (HKO)
HKO operates the Operational Regional Spectral Model (ORSM) with grid spacing of 20km. ORSM tropical cyclone (TC) forecast guidance has been disseminated to WMO Members through the Global Telecommunication System since 2005. HKO has been also operated on a trial basis a Non-hydrostatic Model (NHM) adapted from JMA. It is run at a 5-km horizontal resolution and provides the data to the 2km local model. 
(e) RSMC Typhoon Tokyo

RSMC Tokyo provides the information on observation, analysis, forecast and numerical products of tropical cyclones in the Asia  and the western North Pacific region. The range of the track forecast was extended from 3 to 5 days in 2009. The guidance and products are disseminated through GTS and internet RSMC Tokyo operates the open website for public and RSMC Data Servinng System and Numerical Typhoon Prediction Web Site for registered users. 

(f) RSMC Tropical Cyclone New Delhi
RSMC New Delhi provides various aspects of observation, analysis, NWP, forecast and warning and public weather services to the members in the responsible domain. The domain covers the part of Southeast Asia.
Synergy with Other Initiatives in Southeast Asia
There are some on-going and planned projects related to NWP system and products.  
(a) RA II Pilot Project on City-specific NWP forecasts
(b) RA II Pilot Project on NWP support
This was proposed in XIV-RAII and the idea is still under further conceptual development.
Other initiatives with potential relevance to Southeast Asia are:

(a) World Bank GFDRR initiatives in conjunction with WMO DRR programme for five countries (Viet Nam, Cambodia, Lao PDR, Indonesia and Philippines) in the region. 

(b) Typhoon Committee missions in support of disaster mitigation and weather services development in Viet Nam.

(c) Planned pilot projects for selected coastal cities under the Typhoon Committee’s proposed Urban Flood Risk Management project.

3. Basic Idea of Southeast Asia SWFDP

Workshop on SWFDP Development for Southeast Asia

The Workshop on SWFDP Development for Southeast Asia was held from 2 to 5 February 2010 in Ha Noi, Viet Nam. This workshop was conducted by WMO to consider a SWFDP regional project for Southeast Asia to improve both the application of science and technology that supports forecasting and severe weather warning services, and to enhance the capabilities of NMHSs in more effectively supporting the disaster management and civil protection organizations within their countries, and coordinated effectively within a geographical region.  

Participants of this workshop agreed in principle that the implementation of a SWFDP would be technically feasible and would bring benefits in terms of enhancement of technical capacity in operational forecasting and advancement in weather service delivery to Member countries in the region, including Cambodia, Lao PDR, Thailand and Viet Nam. 
Aspects of Public Weather Services 

Participating NMHSs are recommended to develop a national plan for delivering services based on the SWFDP products, a plan for communication/contact channels and outreach programmes, and plans for the review processes of validation, feedback, analysis and reporting. WMO will support NMCs, for example, by providing guidance on preparing PWS plans, by providing training on design of products and services and in the development of cross-border exchanges of alerts and warnings
Severe Weather Events

The following severe weather events are focused in order of decreasing priority and associated hazards such as flooding, landslides, high waves and swell:
(a) tropical cyclone (both from the South China Sea and from the Bay of Bengal) track, intensity, structure changes and landfall process (wind and gust, rainfall and storm surge);

(b) heavy rain triggered by tropical cyclones, SW and NE monsoon, troughs and ITCZ migration, and orography;

(c) thunderstorms and hail associated with severe convection;

(d) cold conditions and frost;

(e) extreme hot and dry conditions associated with föhn effect.

Target Domain 
The domain to be covered for monitoring, analyzing and predicting the various severe weather events is proposed to be bounded by 10°S, 40°N, 80°E and 140°E.
Possible Participants
As Global Centre, CMA, JMA and KMA could participate in this SWFDP and agree to provide NWP guidance material to support SWFDP. Prior to field phase implementation, CMA, JMA, and KMA need to adapt model output to SE Asia SWFDP domain window

As Regional Centre, Viet Nam could play the key role to provide the daily guidance to other NHMSs. RSMC Tokyo and RSMC New Delhi could offer TC forecasting support and HKO will provide training and technical support where appropriate. Prior to field phase implementation, Viet Nam would be requested to post-process and display JMA high resolution NWP grid data.
As National Meteorological Centre, Cambodia, Lao PDR, Thailand and Viet Nam would participate in this SWFDP.
Project Development Team and Draft Implementation Plan

The Chair of RA II WGDRS will coordinate the setting up of a small project development team to undertake the drafting of an implementation plan, and team members to include Viet Nam, plus one or two others to provide input from the perspectives of Global Centres and RA II (including relevant RSMCs). 

Tentative Schedule

(i) Preliminary report at the CBS SWFDP Steering Group Meeting in Geneva (late Feb. 2010);
(ii) Provision of guidance on preparing service delivery plans by WMO secretariat (Apr. 2010);
(iii) Official letters to be sent to PRs by WMO Secretariat, including reference to establishment of project development team (Mar. 2010);
(iv)  SE Asia SWFDP key players, in particular Viet Nam, to attend Technical Conference ahead of CBS Extraordinary Session in Windhoek (Nov. 2010);
(v) SE Asia SWFDP management meeting when draft implementation plan ready for discussion (Feb./Mar. 2011);
(vi) Preparatory training workshop (Feb./Mar. 2011); 
(vii) Implementation plan revised and finalized before start of field phase (May 2011);
(viii) End of field phase (May 2012).
4. Other Possible Sub-Regional SWFDP

Possible SWFDP in South Asia
Occurrence of tropical cyclones is not so frequent in the Bay of Bengal. But it is known that some TCs cause huge damage in this region due to the storm surge and flooding. Even these days, the loss of lives by Cyclone SIDR in 2007 and Cyclone Nargis in 2008 still reached around 10,000 people, respectively. 
To enhance the capability in using NWP products and improve the forecast and warning, another sub-regional SWFDP in South Asia could be possible to be proposed in consultation with the ESCAP/WMO Panel on Tropical Cyclones whose members are India (also as RSMC TC New Delhi), Maldives, Myanmar, Oman, Pakistan, Sri Lanka and Thailand.

RSMC New Delhi and Indian Meteorological Department (IMD) conduct various forecast demonstration projects (FDP) on severe weather over the region. 
(a) FDP on landfalling cyclones over the Bay of Bengal (2008-2012);
(b) FDP on SAARC(South Asian Association for Regional Cooperation) STORM (Severe Thunderstorm Observation and Regional Modelling) 2006-2012;
(c) Continental Tropical Convergence Zone (CTCZ) Programme (2009-2012) for heavy rainfall prediction during monsoon;
(d) FDP on Fog (2010-2013).
WMO and the Asian Disaster Preparedness Centre (ADPC) developed a joint project proposal for “Reducing risks in low elevation coastal zones to tsunami and other natural hazards” for Maldives, Myanmar, Sri Lanka and Thailand, which was submitted in late 2008 to the UNESCAP Regional Tsunami Trust Fund (Multi-donor Voluntary Trust Fund on Tsunami Early Warning Arrangements in the Indian Ocean and Southeast Asia).  The concept of Severe Weather Forecasting Demonstration Project was included as WMO responsible actions into the proposed joint project proposal. 

In 2009, ESCAP project approval process was suspended to develop a new strategy for the Trust Fund to expand the scope of the fund to include other hazards and climate preparedness.  A revised joint project proposal is to be prepared for submission to the above ESCAP Trust Fund in 2010, with strengthened WMO-responsible activities in view of the recent development of SWFDP and with two possible additional targeted countries, Bangladesh and India. 
