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EXECUTIVE SUMMARY
The Workshop on Severe Weather Forecasting Demonstration Project (SWFDP) Development for Southeast Asia took place on 2 to 5 February 2010, in Ha Noi, Viet Nam, hosted by the National Hydro-Meteorological Service of Viet Nam.  Participants included representatives of Lao PDR; Thailand; Viet Nam; China; Japan; Republic of Korea; Hong Kong, China; India, Mauritius, and the WMO Secretariat.  

The workshop concluded that the implementation of a SWFDP in Southeast Asia 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.  Specifically, the proposed regional subproject should focus on the following severe weather events 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.
Following the SWFDP Guidebook on Planning Regional Sub-projects the following conclusions were reached:
(a) the domain to be covered for monitoring, analyzing and predicting the various severe weather events was proposed to be bounded by 10°S, 40°N, 80°E and 140°E;

(b) CMA, JMA and KMA to provide NWP guidance material as Global Centres;

(c) Viet Nam to take up the role of Regional Forecast Support, with RSMC Tokyo and RSMC New Delhi to offer TC forecasting support, and HKO to provide training and technical support where appropriate;

(d) Cambodia (subject to formal confirmation of interest), Lao PDR, Thailand and Viet Nam to participate as National Meteorological Centres; and 

(e) further planning to be pursued following a timeline that would launch a one-year field phase in May 2011.  

In addition, based on the above conclusions, the following recommendations were made:

(a) Chair of RA II WGDRS to coordinate the setting up of a small project development team to undertake the drafting of an implementation plan;

(b) WMO Secretariat to develop a programme for the Preparatory Training; 

(c) NWP Centres to have model outputs adapted to SE Asia SWFDP domain window;
(d) NMCs to provide operational information regarding forecasting programme;

(e) NMCs to develop plans for: warning service delivery, communication/contact channels and outreach programmes; and the review processes of validation, feedback, analysis and reporting.
(f) Secretariat to support NMCs efforts by providing training on design of products and services, and in the development of cross-border exchanges of alerts and warnings.

Draft Final Report 
1.
OPENING OF THE WORKSHOP

1.1
The Workshop on Severe Weather Forecasting Demonstration Project (SWFDP) Development for Southeast Asia opened on 2 February 2010, 0900 hours at the Hoa Binh Hotel, in Ha Noi, Viet Nam, by Mr Nguyen Dai Khanh, Head of Science-Technology and International Cooperation Board, of the National Hydro-Meteorological Service of Viet Nam.  Welcoming remarks were given by Mr Tran Van Sap, Deputy General Director, National Hydro-Meteorological Service of Viet Nam.  Mr Peter Chen, representative of the Secretary-General of WMO also made opening remarks. 
1.2
Mr Tran Van Sap, on behalf of H.E. Mr Nguyen Van Duc, Vice Minister of the Ministry of Natural Resources and Environment, Permanent Representative of the Socialist Republic of Viet Nam with WMO and the National Hydro-Meteorological Service welcomed the participants to the workshop.  He recalled that Viet Nam is one of the most disaster prone countries in the region, including having suffered much from natural disasters in recent years such as tropical cyclones, heavy rains, storm surges, flash floods, which had also caused large losses in human life and property to Viet Nam and its neighbours such as Lao PDR and Cambodia.  The government of Viet Nam has been strengthening hydo-meteorological capabilities with special focus in modernizing its observational network and forecasting technology including numerical weather prediction.  As well, a link has been established with the Office of Emergency Rescue for quick dissemination of meteorological information; special arrangements with the national television channels have been made for improving weather programmes.  As a result weather forecasts, in general, and severe weather warnings in particular, have become more timely, user friendly and understandable to the public.  
1.3
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.  

1.4
Mr Tran Van Sap added that the workshop is very important and timely, and that a SWFDP project for Southeast Asia would contribute much to improving severe weather forecasting and warning services in the region as well as to strengthening cooperation among WMO Members in the Indochina Peninsula, to achieve a common goal: for a safer and better life and sustainable development.  
1.5
Mr Chen expressed appreciation to Mr Tran for his welcoming remarks, and as well recognized Mr Edwin Lai for guiding the planning of this meeting, in his role as the Chairperson of the Working Group on Disaster Risk Reduction and Service Delivery in WMO Regional Association II (Asia), and also recognized Mr Yuki Honda, the Theme Leader for NWP Systems and Products in RA II for his ideas and suggestions throughout the early thinking for SWFDP in this region.  

1.6
Numerical Weather Prediction (NWP) systems have become increasingly relevant and essential to the severe weather forecasting, with a growing number and variety of sophisticated outputs that are currently available from various NWP centres, which could benefit the work and services of many NMHSs.  The SWFDP is organized as a series of regional subprojects whose scope is to explore and test the usefulness of NWP products currently available, with the goal to improving severe weather forecasting and warning services in countries where sophisticated NWP outputs are not currently used, or poorly used.  
1.7
Mr Chen noted that the first SWFDP regional project was carried out in southeast Africa (Nov. 2006 – Nov. 2007), involving 5 NMHSs and 2 regional centres (RSMC) and 3 centres that provided global NWP and ensemble prediction system (EPS) products.  Its early successes captured the strong support of the fifteenth WMO Congress (2007), including the desire of Members to similarly implement SWFDP elsewhere.  WMO’s Executive Council (2008) recognized the early success of the SWFDP and encouraged its continuation, and CBS has since then initiated another SWFDP regional project for the South Pacific Islands.  

1.8
WMO is conducting this workshop 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.  

2.
ORGANIZATION OF THE WORKSHOP
The meeting was invited to nominate from among the participants a chairperson to conduct the business of the workshop.  Mr Edwin Lai (Hong Kong Observatory) was unanimously elected to act as the Chairperson.  
2.1
Adoption of the agenda


The provisional agenda was adopted with one change, to include Thailand as a participant and to note the absence of Cambodia at the workshop, and is found in annex I.  The meeting noted the absence of a representative from Cambodia, while at the same time believed that Cambodia would likely be a suitable participant in a proposed SWFDP in Southeast Asia region.  The list of participants is found in annex 2.  

2.2
Working arrangements


The participants agreed on the organization of their work including the tentative programme of work and the working hours.  
3.
INTRODUCTION TO SEVERE WEATHER FORECASTING DEMONSTRATION PROJECT (SWFDP)

3.1 Overall Framework

The Secretariat informed the meeting of the WMO SWFDP framework, including guidance from the Commission for Basic Systems (CBS), and introduced the basic documents: “SWFDP Overall Project Plan (2008)”, and “SWFDP Guidebook for Planning Regional Subprojects (2008)” that have been developed by the CBS Steering Group on the SWFDP.  
3.2 Summary of experience and progress of SWFDP – Southern Africa 
3.2.1
Mr Prem Goolaup (Mauritius), on behalf of the Regional Technical Implementation Team of the SWFDP in Southern Africa, briefed the workshop on the development and progress of the SWFDP in the southern African region, since its first implementation in 2006.  He noted the SWFDP as an innovative approach to take what NWP products that already exist and making them accessible and better used by forecasters in developing countries.  Forecasters of developing countries who have received recent training could return to their home offices and put into use their newly acquired knowledge and skill through the SWFDP.   He also noted positively that through the SWFDP, forecasters and representatives of disaster management organizations participated together in workshops to discuss forecasting and warning services.  
3.2.2
Mr Goolaup presented two cases to illustrate how the SWFDP functioned, and in particular the importance of the RSMC Daily Guidance Products in both providing an early alert of possible hazardous weather as well as in increasing the confidence in the forecasters to predict severe weather with longer lead-times.  He also noted that among the major outcomes of the project was the introduction of Météo-France’s Aladin-Réunion limited area NWP model products to the SWFDP project, and the sharing of the UM SA12 (South Africa) outputs with the participating countries, both of which are high resolution NWP models running in operational production with regional data assimilation.  The SWFDP has brought capacity building of forecasters and improved cooperation and integration of activities among NMHSs that contribute to disaster risk reduction.  
3.3 Synergy with initiatives within Regional Association II (RA II, Asia), particularly with reference to activities under the RA II WGDRS (Working Group on Disaster Reduction and Service Delivery)
3.3.1
Mr Edwin Lai (Hong Kong Observatory) briefed the participants on the relevant activities and development plans in RA II, including the goals and status of the planning of the Pilot Project on NWP support in RA II, as well as capacity-building needs in the course of upgrading NMHS facilities in Southeast Asia.  RA II and ESCAP/WMO Typhoon Committee Members are active contributors to the two WMO websites WWIS and SWIC originally developed, and continued to be maintained by the Hong Kong Observatory.  The target recipients of these two websites are more global in outlook: the former now has eight language versions in operation, while the latter was originally designed for use by the international broadcasting media.  

3.3.2
For the proposed SWFDP in southeast Asia, the key is to enable developing countries in the region to make better use of NWP information from major NWP centres for improving their weather services in terms of forecasts and warnings.  While it may be preferable to develop the proposed SWFDP separately for the sake of simpler project management, its objectives, scopes and target recipients need to be clearly defined to avoid potential duplication of effort with other initiatives undertaken or planned within RA II.

3.3.3
In terms of information sharing activities directly or indirectly from NWP output addressing the specific needs of RA II Members, the following initiatives are relevant:

(a)

RA II Pilot Project on City-specific NWP forecasts – see paragraph 3.6.2
(b)
RA II Pilot Project on NWP support (provisionally called Asian Consortium for NWP Forecasts, or ACNF) – This was proposed in the RA II 14th Session meeting in Tashkent, and the idea is still under further conceptual development.  A questionnaire to survey Members’ needs is being planned.  Initial thinking is a virtual online resource centre geared towards technical research and training issues in support of Members with some capacity to experiment or operationally run NWP models.

3.3.4
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)
Under the JMA/MRI and Kyoto University MEXT-funded project of “International Research for Prevention and Mitigation of Meteorological Disasters in Southeast Asia”, the setting up of a NHM users’ community.

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

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

3.4 Synergy with Typhoon Committee activities in RA II 
3.4.1
Mr Lai briefed the participants on the relevant activities of the Typhoon Committee (RA II).  The information has been incorporated in the previous section 3.3.  Mr Yuki Honda briefed the participants on the relevant activities of the RSMC Tokyo (TC forecasting), and the information has been included below in paragraphs 5.2.7 – 5.2.8.  
3.5 Status of the Global Data-processing and Forecast System (GDPFS) in RA II

3.5.1
Mr Honda briefed the participants on the status of the GDPFS in RA II, largely based on the Status of the GDPFS information posted on the WMO Web site.  Participants are encourage to access and use the information as well as provide updates on their respective NMC’s NWP activities where appropriate. (add contact point for submitting updates)
3.6 Status of the Public Weather Services activities in RA II.

3.6.1
Under this item the status of implementation of Public Weather Services (PWS) in Regional Association II (RA II, Asia) was discussed.  Some of the activities that WMO, through the Public Weather Services Programme (PWSP), is implementing in this Region include: the RA II Pilot Project on the Provision of City-Specific NWP Products to Developing Countries via the Internet; the World Weather Information Service (WWIS) Website; and, the Severe Weather Information Centre (SWIC) Website.  The meeting also considered the results of PWS survey in RA II, and focused on the achievements and the needs that were revealed by the survey, as well as the capacity-building priorities as viewed by Member countries that participated in the survey.

3.6.2
The meeting recalled that the Thirteenth Session of the RA II in 2004 had endorsed the establishment of a Pilot Project to enable the NMHSs of developing countries in the region to access, through the Internet, city-specific NWP products produced by advanced meteorological centres.  This Project is being coordinated by the Hong Kong Observatory (HKO).  By the end of 2008, 18 RA II Members including Cambodia, China, Hong Kong China; Japan; Republic of Korea, Lao People’s Democratic Republic; Thailand; and Viet Nam had joined the project.  Forecasts time series for over 160 cities were being provided to 13 participating Members.  To enable the NMHSs to utilize these products and conduct their own post-processing, graphical products and time series data are made available on the HKO, Korea Meteorological Administration (KMA), and Japan Meteorological Agency (JMA) Web sites.

3.6.3
The meeting was updated on the status of the World Weather Information Service (WWIS) Website which is hosted by the HKO, on behalf of WMO.  It has 123 WMO Members participating, and offers easy access to official forecasts for the media and the public in eight (8) languages, namely Arabic, Chinese, English, French, German, Italian, Portuguese and Spanish.  It provides weather forecasts and climate information for over 1300 cities and records over ten (10) million visits per month.  WWIS is currently undergoing a modernization process which will include Google and other applications.  Out of 35 RA II Members, 33 are currently participating in WWIS.

3.6.4
The Severe Weather Information Centre (SWIC) Website is hosted by the HKO on behalf of WMO and displays warnings and alerts on: Tropical cyclones; heavy rain and snow; and thunderstorm official observations.  It is planned, as a long-term goal, to develop SWIC into a one-stop-shop for severe weather information, including warning information relating to flooding. 

3.6.5
The meeting recalled that a PWS survey in 2008 had investigated the level of PWS implementation in RA II. The results of the questionnaire revealed that most of the RA II Members ranked heavy rain as the high-impact weather that caused them the highest concern.  The survey revealed a full embrace of Internet technology as a means of accessing weather information, enhanced communication skills, enhanced activities aimed at raising public awareness of weather hazards and mitigation of the effects of severe weather.  Progress was also reported to have been achieved with regard to the general implementation of PWS programmes and activities in the past few years.  However, there was still a need for building capabilities as regards to: improving interaction with users, developing cross-border exchange of alerts and warnings, public education and awareness, nowcasting techniques, media skills, and training on the design of products and services, Internet Web site development.

4
SEVERE WEATHER FORECASTING IN SOUTHEAST ASIA


(LAO PEOPLE’S DEMOCRATIC REPUBLIC, THAILAND, AND VIET NAM)

Severe weather forecasting and warning services, including delivery and communication to the users 

4.1.1
The representatives of Lao PDR, Thailand and Viet Nam presented the status of weather forecasting especially for severe weather, including warning criteria, and the means of disseminating and communicating such information with the user communities, especially the public and the disaster management agencies, and through the media.  While Cambodia was not represented at the meeting, the Chairperson indicated that he had discussed informally the matter of SWFDP development for Southeast Asia with Dr Seth Vannareth, Director of the Meteorological Department of Cambodia, in the previous week.  Dr Vannareth had expressed interest in participating in a regional project and would give it favourable consideration, if a project were to be proposed.   
Lao PDR 
4.1.2
Mrs Souvanny Phonevilay informed the meeting that in Lao PDR, the slopes of the mountains represent an important factor in draining heavy rains down rapidly from upstream through the rivers into the low lying areas and causing serious flooding during the heavy rainfall season.  Typhoons are a main cause of severe disasters in Asian countries, including throughout the Indochina region.  Some Typhoons and Tropical Depressions that land in Indochina do not weaken over the land, and produce torrential rainfalls and extensive flooding, but their characteristics are not well understood.  
4.1.3
In Lao PDR, most big cities are located in flat plains along the Mekong River and its tributaries, which comprising 50 % of the total population.  Thus they are vulnerable to natural disasters, which have significant social-economical impact in terms of loss of lives, damage to properties, basic infrastructure, including those serving transportation.  In the end of October 2009 flash flooding from STS Ketsana  (0916) affected 5 provinces / 28 districts / 722 Villages / 38.152 households / 194.449 people / dead 28 / missing 1 / injured 91 /  33,562,51 hectares of rice and crops were damaged and other infrastructure of the country. 

4.1.4
From a communications point of view, public telephone, facsimile and high frequency radio transceivers network are used for domestic data collection.  GTS leased lines, FTP (TCP/IP 64 kbps), transmit and receive observational and NWP data, including for example, ECWMF NWP products.  DMH Vientiane is connected to Hanoi by 9600 BPS satellite link PSTN (receive only) through which data are received.  Internet access to FTP Sever of the Met office UK utilizes WAFS data and products for aviation purposes.  DMH has been successful in obtaining assistance through bilateral arrangements, and through WMO VCP as well.

4.1.5
The meeting noted the information provided by the representative of Lao PDR that indicated changes in recent patterns in temperature and rainfall intensity which may be attributed to climate change in the region. 
4.1.6
Climate change will intensify the impacts of natural disasters and to focus more attention on:

· Warning on inundation through the heavy rainfall, flood forecasting, warning and Telecommunication Systems. 

· Enhancement of awareness and preparedness of residents and have plan to timely response before flood.

· Increase the frequency of issuing forecasts and warnings and uploading into DMH Web page, and through mass media to public and directly to concerned end users.
4.1.7
Mrs Phonevilay recommended:  
· Severe weather monitoring capabilities need to be improved, especially in forecasting Typhoons when they approach and move through the Indochina Peninsula 
· Improvement of precision of rainfall monitoring 
· Exchange real-time rainfall observations during passage of Typhoons  

· That WMO establish a sub-Regional Forecast Support Center that provides Severe Weather guidance to Southeast Asian countries 
· DMH continues to strengthen its programme with regional and international organizations in terms of disaster prevention and mitigation.

Thailand 

4.1.8
Mr Charoon Laohalertchai represented the Thai Meteorological Department (TMD) and presented various aspects of its observation, analysis, NWP, forecast, warning, and public weather services that TMD provides in connection with the severe weather events.  The products (observations, NWP and forecasts) are already made available for the Asian region, including Southeast Asia through the Internet. 
4.1.9
Thailand is located in the tropical region, for which NWP struggles to predict localized, sudden on-set severe convection that produce heavy rainfalls and strong gusty winds.  In this context, WMO should support efforts to:  

· Improve the application of science and technology that supports forecasting and severe weather warning services 

· Provide a practical and beneficial platform for preparation and dissemination of early warnings like in southern Africa 

· Provide training on the design of products/ services 

· Develop of cross-border exchange of alerts and warning required such as Thailand and Cambodia. (capture into conclusions and recommendations under PWS)
Viet Nam - An introduction to NCHMF and current status and future plan of NWP
4.1.10
Mr HOA Van Vo presented the organization, mission and infrastructure of the National Center for Hydro-Meteorological Forecasting (NCHMF) of Viet Nam, and also described the status and future plans of numerical weather prediction at NCHMF.  At present, NCHMF runs two operational regional models, namely HRM and ETA in hydrostatic mode.  Two ensemble prediction systems (EPS) also run in operational mode: SREF and LEPS.  The first EPS is based on multi-model multi-analysis with 15 members and predicts weather up to 60 hours. The other consists of 21 members and predicts up to 120 hour by running HRM model with initial and boundary conditions from 21 members of NCEP’s EPS.  All products of these NWP systems serve as references for the forecaster before final decisions are taken for forecasts and warnings.  In the future, NCHMF will implement a 3DVAR data assimilation system into operations to improve initial condition for regional modeling system.  Moreover, NCHMF also has a plan to run a non-hydrostatic model with 2- to 5-km horizontal resolution and upgrade EPS by applying Ensemble Model Output Statistics (EMOS)

4.2
Current severe weather related initiatives

The participants shared information about other relevant developments or ongoing activities related to severe weather, and the main points have been summarized in the above section 4.1.  

5.
CASCADING FORECASTING PROCESS: ROLES OF PARTICIPATING CENTRES

5.1
Global Products Centres: China Meteorological Administration (CMA), Japan Meteorological Agency (JMA) and Korea Meteorological Administration (KMA)

5.1.1
Representatives of these centres informed the meeting of the general features of its global and regional NWP production systems, including the kinds of NWP/EPS products that could be provided to the project, with focus on severe weather monitoring and forecasting.  

CMA (China) 
Overview of Global Numerical Weather Predictions System at NMC/CMA
5.1.2
Dr TONG Hua introduced the global numerical weather prediction systems at NMC/CMA.  They include a global medium-range prediction system, a global ensemble prediction system, and a global tropical cyclone track prediction system.   The operational global medium-range prediction system is running at T639L60, whose horizontal resolution is 30 km, with 60 vertical levels up to 0.1 Hpa.  The data assimilation system used is the NCEP-GSI system, and it assimilates conventional observations such as synoptic data, radiosonde, pilot, aircraft data, and so on.  It uses also AMSU-a and AMSU-b satellite data.  The forecast period is 10 days; the anomaly correlation coefficient (ACC) remains above 0.6 (indication of skill) up to 7 days in winter and up to 6 days in summer.  She noted that skill of precipitation forecasts has improved rapidly.  The NMC provides many kinds of products, many of which can be viewed on the NMC/CMA Web site.

5.1.3
The ensemble prediction system is a T213L31 global modeling system with 15 members.  The perturbation method is BGM.  The EPS outputs are used to produce several kinds of graphics, such as postage stamps plots, mean and spread, spaghetti plots and charts of probability of exceedance for various parameters.  She also noted that CMA is one of three archive centres of the THORPEX/TIGGE project, for which it receives EPS products from 10 WMO Centres every day.  
5.1.4
The tropical cyclone prediction system is a T213/SSI with BOGUS, relocation and intensity modification schemes. 

Severe Weather Monitoring and Forecasting at the Severe Weather Prediction Centre at the National Meteorological Centre 

5.1.5
Dr CHEN Yun informed the meeting about the work of the recently established Severe Weather Prediction Center of the NMC (SWPC/NMC) of CMA, in Beijing.  The responsibilities of the SWPC/NMC include monitoring of severe weather over the entire geographical region of China, issuance of the severe weather outlook (1-2 days), watch (2-12 hours), and provision of technical guidance to local weather offices.  

5.1.6
Severe weather in China usually included short-term heavy rainfall, thunderstorms, lightning, hail, short-term strong winds, tornadoes, and squall lines, etc.  The data that are available to the SWPC/NMC included those from a lightning detection network, FY-2D and FY-2E geostationary satellite imagery, CINRAD-SA doppler radars, automatic weather station data, surface weather observations, upper air soundings, etc.  The products from the SWPC/NMC include 3 categories: Monitoring Products, Analysis Products, and Forecast Products.  The forecast products can be viewed on the NMC/CMA Web site. 
5.1.7
There are 3 kinds of forecasting techniques used at the SWPC/NMC: Ingredient-based forecasting approach (atmospheric “features” diagnostic approach), short-range forecasting method based on RUC-GRAPES model outputs, and ensemble probability forecasting based on Regional ensemble prediction system.

5.1.8
The SWPC/NMC is an integral operational component of CMA’s NMC’s operations, and works closely with its forecasters and operational NWP production.  

JMA (Japan) 

5.1.9
Mr Yuki Honda informed the meeting that 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. 

5.1.10
The horizontal resolution of GSM is about 20km and the model can represent the detailed topography. In terms of the forecast skill, the GSM performs as well as other global models of the main GDPFS/NWP centres, such as the Met Office UK and NCEP (USA).  The GSM can also produce the realistic precipitation forecasts.  The JMA maintains Web servers and FTP servers to disseminate to Members in RA II the products of the GSM via internet, in addition to datasets that JMA makes available via the GTS.  The JMA also maintains a few Web pages to disseminate the products from both the one-week and the Typhoon ensemble forecasting systems. 

5.1.11
The JMA hopes these products would be useful for SWFDP in RA-II and welcomes any feedback from participating countries.

KMA (Republic of Korea)

5.1.12
Mr Hyun Cheol Shin explained that based on KMA’s strategic plan, the current operational NWP system will be replaced by the Unified Model (UM) of United Kingdom Meteorological Office in 2010.  A preliminary global UM suite using initial condition from the Met Office UK was started from June 2008.  The results have been provided to forecasters and used as auxiliary materials to help them produce better weather forecasts.

5.1.13
Recently, an UM global 4DVAR data assimilation system, which is supposed to be used operationally with UM, was introduced to the global UM suite along with observation pre-processing procedures for various observations.  Employment of UM is expected to improve greatly the accuracy of numerical weather prediction products.

5.1.14
KMA Digital Forecast System (DFS) which was started in 2008 provides the detailed weather information focusing on small region such as a village or town.  The DFS produces quantitative forecasts for 12 weather elements; the detailed forecast is produced every three hours up to 48 hours, based on a 5 km horizontal resolution model over the Korean peninsula.  The implementation of a digital forecast service is expected to provide more useful weather information to the public and give benefits on economic activities, industrial interests, agricultural outputs, and transportation efficiency.

5.1.15
The KMA will install its 3rd supercomputer systems named CRAY XT5 and Baker in 2010.  The peak performances of two systems are over 27 Tflops and 680 Tflops respectively.  The CRAY XT5 will be installed as the initial system in the first quarter of 2010 and the CRAY Baker will be installed for the final system in the last quarter of 2010. 

5.2
Regional Centres: Hong Kong Observatory (HKO) China, RSMC Tokyo (Typhoon) and RSMC New Delhi (TC)
Representatives of these centres informed the meeting of the general features of its (regional or limited-area) NWP production system(s), relevant observational datasets (e.g. satellite-based), that could be provided to the project, relevant to severe weather monitoring and forecasting.  
Hong Kong Observatory
5.2.1
The Operational Regional Spectral Model (ORSM) at the Hong Kong Observatory (HKO) is configured with a 20-km resolution inner domain and a 60-km resolution outer domain to provide 42-hour and 72-hour forecasts respectively.  In support of location-specific temperature forecasts, ORSM grid point outputs are calibrated against observation data at specific sites through Kalman filter or linear regression processes.  Such calibration is able to reduce the model biases due to factors such as topographical influences and other localized effects.  

5.2.2
ORSM tropical cyclone (TC) forecast guidance has been disseminated to WMO Members through the Global Telecommunication System since 2005.  The guidance is issued and updated twice a day based on 00 and 12 UTC model runs whenever a TC is located within the HKO area of responsibility (10-30°N, 105-125°E).  Under a RAII pilot project, ORSM also generates city-specific NWP products in the form of forecast time series of selected weather parameters for specified cities.  To facilitate the recipients to adapt the model outputs for their own specific applications, a software program in the form of a spreadsheet has been developed for users to carry out post-processing and verification of the numerical forecasts. 

5.2.3
Since 2004, HKO has been operating on a trial basis a Non-hydrostatic Model (NHM) adapted from JMA.  It is run at a 5-km horizontal resolution, with 45 levels in the vertical, and over a domain measuring about 600 x 600 km, updated on an hourly basis, to provide 12-hour numerical guidance in support of operational forecasting and warning of fast-developing high-impact weather phenomena such as rainstorms.  Initial and boundary conditions are obtained from the ORSM, while the cloud-hydrometeor amounts as analyzed by LAPS (Local Analysis and Prediction System first developed by GSD/NOAA) are also utilized for initializing the NHM.  Development in 2010 includes: JNoVA-3DVAR implementation, 10-km Meso-NHM extended coverage as partial replacement of ORSM, highest resolution for local domain (RAPIDS-NHM) down to 2 km in support of the planned digital forecasting service. 

5.2.4
Ensemble Prediction Systems (EPS) run at major NWP centres such as ECMWF and JMA have injected probabilistic information into the formulation of location-specific forecasts.  For example, a method based on logistic regression has been developed to calibrate the probability of precipitation derived from the EPS, for improving the reliability of the probability forecasts and reducing the over-forecast bias as evident in the DMO point forecasts. 

RSMC New Delhi 

Severe Weather Activities at RSMC New Delhi
5.2.5
Dr. M Mohapatra presented various aspects of observation, analysis, NWP, forecast and warning and public weather services provided by RSMC New Delhi and IMD in connection with severe weather events and highlighted the main features of various forecast demonstration projects (FDP) on severe weather over the region.  The main FDPs undertaken over the region are as follows.

· FDP on landfalling cyclones over the Bay of Bengal (2008-2012)

· FDP on SAARC(South Asian Association for Regional Cooperation) STORM (Severe Thunderstorm Observation and Regional Modeling) 2006-2012

· Continental Tropical Convergence Zone (CTCZ) Programme (2009-2012) for heavy rainfall prediction during monsoon

· FDP on Fog (2010-2013)

5.2.6
The products (observation, NWP and forecast) which are already made available for the Asian region, including Southeast Asia through the Internet, and those which can be provided in the future, were also presented and discussed along with the ongoing modernization programme of IMD.  The IMD is willing to participate in this SWFDP project, as a regional centre.  However, role of different regional centres should be clearly defined and incorporated in the implementation plan for the project.

RSMC Tokyo (Typhoon forecasting)

5.2.7
Mr Yuki Honda briefly introduced to the meeting the activities of RSMC Tokyo – Typhoon Centre (hereafter, the Centre) in 2009.  The Centre was established as one of 6 RSMCs responsible for analysis, tracking and forecasting of tropical cyclones.  The Centre provides various kinds of products and services to NMHSs, especially members of the ESCAP/WMO Typhoon Committee.

5.2.8
The Centre operates the RSMC Data Serving System, the Numerical Typhoon Prediction Web Site, to provide products to Members, such as graphical images of numerical forecasts in addition to the products disseminated via GTS.  The contents include the 5-day forecasts of Typhoon, which commenced last year.  The Centre also provides the viewer software, SATAID Viewer, which has a function to gather satellite data and numerical prediction data automatically.  These products and services could be very useful to support the activities of a SWFDP project in Southeast Asia.

5.3
National Meteorological Centres  
5.3.1
Representatives of Lao PDR, Thailand, and Viet Nam considered the information provided by the global products centres and regional centres, noted that a large number of real-time products would be useful for enhancing the weather monitoring and forecasting processes, and to improve the provision of public weather and warning services in their respective countries.  They noted that some practical measures to facilitate ease of access to, and efficient use of these products would be appreciated, such as cutting global products to a prescribed regional geographic window, and organizing the products on Web sites in such a way as to permit rapid access to specific products.  
6.
PLANNING A RA II REGIONAL SUB-PROJECT

6.1 Specific goals and objectives to improve forecasting and delivering Public Weather Services

Guidelines on preparing a country implementation plan: the PWS component of SWFDP 

6.1.1
The meeting supported the focus of the PWS component on equipping the participants with sufficient information to enable them prepare a country plan for implementing the PWS component of the SWFDP.  The meeting recognized the importance of user focus and service delivery and in particular:

· Identification of the users to be served or engaged in the project and determination of their requirements;
· Ensuring that NMHS staff are aware of the user needs;
· Ensuring that users are aware of potential NMHS services.

6.1.2
The meeting fully supported that communication is one of the most necessary skills for the forecaster, but it is a skill rarely taught during academic training in Meteorology.  Effective two-way communication implies listening skills as well as speaking skills.  Confidence is an important element in communication, and this cannot be taught directly, but must be developed within each person.  Formal communication training courses for forecasters (in whatever media they are required to operate – telephone, radio, television, etc.) are crucial in developing communication skills. Furthermore, the meeting agreed that most NMHSs seem to have difficulties in dealing with media organizations.  Some of these difficulties stem from the culture differences of Meteorological Services and Media organizations.  Another difficulty stems from the fact that, for NMHSs, the media function as both as a “user” and a conduit to “users”.  However, there is usually a substantial common interest between NMHSs and public service broadcasters in providing a quality weather service to the public and good communication skills will be recognized and valued by media organizations.  It would also be useful if NMHSs acquired some technical knowledge of broadcast technologies, so that they could recognize the appropriate formats in which information should be supplied – the easier it is for a media organization to assimilate and broadcast (or print) this information, the more likely it is to be used.  Therefore, a dialogue, or two-way communication, needs to be established with media.  This is best achieved by a combination of formal (seminars, training courses) and informal (social events, familiarization visits, etc.) contacts.

6.1.3
The meeting carefully considered the elements of a severe weather warning programme and agreed that to be successful, such a programme should ensure that everyone at risk must receive the warning; understand the information presented; believe the information; personalize the information; make correct decisions; and, respond in a timely manner. In addition, the meeting agreed that NMHS staff should be equipped with the necessary knowledge to craft good warning messages. When composing a warning, it is important that the heading stand alone and stand out; the components of the message are clearly defined; the message is simple; it personalises the event, the consequences and the actions required; the most important message be placed first; allowance be made for shortening of the message by broadcasters; and, location be made relative to well-known places, etc.

6.1.4
The meeting endorsed the concept of monitoring, evaluation and continuous improvement of delivering the warning and forecast services. Formal verification involves ensuring that the warnings and forecasts are accurate and skilful from a technical point of view. In addition and just as important, the assessment of the utility or value of the services to users must be built within the warning system.  Service evaluation determines whether services are meeting user requirements and ascertains whether users understand the products and services provided and are making optimum use of them.  To be effective the service has to contribute significant social or economic benefits to its clients.  Consequently, evaluation must include an assessment of the value added to clients by the programme.  The evaluation process should be kept simple with the aim of having some results available when talking to decision-makers and in response to media enquiries. 

6.1.5
The meeting agreed that a good plan is specific not just on the actions to be taken but also on the persons to take the action. The implementation of the PWS component requires identifying the responsible persons who will take part in all the aspects of the project and lead it through training and implementing the recommendations contained within the project.

6.2 Organizational framework (the regional sub-project management team)

6.2.1
The Secretariat briefed the meeting on the basic constructs for an implementation plan, and the process for developing and establishing such a plan for a specific regional subproject, as described in the “SWFDP Guidebook on Developing Regional Subprojects”.  The participants discussed the roles, responsibilities and functions of the participating centres in the Cascading Forecasting Process, and developed recommendations for a proposed project in Southeast Asia, and their conclusions and recommendations are included in the section below entitled: “Conclusions and Recommendations”.  
6.3 Technical components (roles, guidance, products, routines, etc.) 
6.3.1
The participants developed recommendations on the essential technical components for a proposed project, based on the guidelines from the Guidebook, and their conclusions and recommendations are included in the section below entitled: “Conclusions and Recommendations”.  

6.4 Timetable for planning and development of an Implementation Plan
6.4.1
In consideration of important deadlines, the participants developed recommendations on a time table for planning and development of a proposed project in relation to key milestones noted in the the Guidebook, and their conclusions and recommendations are included in the section below entitled: “Conclusions and Recommendations”.  
6.5 PWS aspects for the development of a SWFDP for Southeast Asia
6.5.1
The meeting discussed the delivery of warning services, in conjunction with the improved production of forecasts and warnings through the SWFDP, and concluded with the following:

1. Participating NMHSs should develop a national plan for delivering services based on the SWFDP products.  The Secretariat will provide guidance on preparing such a plan and make it available to the participating NMHSs.  
2. Based on the plan, the NMHSs should work on: User identification; User requirements; Dialogue and communication with the intermediary users (media and disaster management authorities), and end users (the public) as well as mechanisms for such communications;

3. Using the guidance materials available through the PWS Programme (all PWS guidelines are available on the PWS webpage in pdf format) the participating NMHSs should establish Public Education and Outreach activities as part of the public awareness raising campaign and should carry out these activities periodically, particularly prior to the important weather seasons such as typhoon season, monsoon season, cold or hot season, etc.

4. NMHSs develop plans for obtaining user feedback and user satisfaction assessment. These plans should be implemented using guidance materials and sample surveys to be provided by the Secretariat and reported regularly as part of the implementation of SWFDP.

6.5.2
These points are included in summary form in the section below entitled: “Conclusions and Recommendations”.
6.6 Conclusions & Recommendations 

6.6.1
Participants agreed in principle that the implementation of a SWFDP in Southeast Asia 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.  Specifically, the proposed regional subproject should focus on the following severe weather events 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);

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

thunderstorms and hail associated with severe convection;

cold conditions and frost;

extreme hot and dry conditions associated with föhn effect.
6.6.2   After in-depth discussion on the various aspects in the planning of a SWFDP in Southeast Asia, following guidelines as laid out in the CBS SWFDP Guidebook on Planning Regional Sub-projects (hereafter referred to as the Guidebook), the following conclusions were reached:

(a)
the domain to be covered for monitoring, analyzing and predicting the various severe weather events was proposed to be bounded by 10°S, 40°N, 80°E and 140°E;

(b)
CMA, JMA and KMA to provide NWP guidance material as Global Centres (ref. Guidebook Section 2.4.1), with ECMWF’s support to be solicited where appropriate;

(c)
Viet Nam to take up the role of Regional Forecast Support Centre (ref. Guidebook Section 2.4.2), with RSMC Tokyo and RSMC New Delhi to offer TC forecasting support, and HKO to provide training and technical support where appropriate;

(d)
Cambodia, Lao PDR, Thailand and Viet Nam to participate as National Meteorological Centres (NMCs; ref. Guidebook Section 2.4.3); and

(e)
further planning to be pursued in accordance with the following timeline: 

(i) 
Preliminary report at the CBS SWFDP Steering Group Meeting in Geneva (late Feb. 2010);
(ii) 
The Secretariat will provide guidance on preparing service delivery plans (Apr. 2010)
(iii)
WMO Secretariat to send official letters to PRs, including reference to establishment of project development team (Mar. 2010);
(iii)
SE Asia SWFDP key players, in particular Viet Nam, to attend Technical Conference ahead of CBS Extraordinary Session in Windhoek (Nov. 2010);
(iv)
SE Asia SWFDP management meeting when draft implementation plan ready for discussion (Feb./Mar. 2011);
(v)
Preparatory training workshop (Feb./Mar. 2011); 
(vii)
Implementation plan revised and finalized before start of field phase (May 2011);
(vi)
End of field phase (May 2012)
.  
6.6.3   Based on the above conclusions, the following recommendations were made:

(a) Chair of RA II WGDRS to 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);

(b) WMO Secretariat to follow up on developing a provisional programme for the Preparatory Training activities; 

(c) Prior to field phase implementation: (i) CMA, JMA, and KMA to adapt model output to SE Asia SWFDP domain window; and (ii) Viet Nam to post-process and display JMA high resolution NWP grid data using the same domain window.

(d) NMCs to prepare a list of forecasting and warning products required;

(e) NMCs to provide all warning criteria currently used;

(f) NMCs to provide information on Internet access capability;

(g) NMCs to develop plans for service delivery based on guidance/templates provided by WMO Secretariat (e.g. users identification, users’ requirements, delivery mechanisms);

(h) NMCs to develop plans for communication/contact channels and outreach programmes; and

(i) NMCs to develop plans for the review processes of validation, feedback, analysis and reporting.
(j) Secretariat to support NMCs efforts by providing training on design of products and services, and in the development of cross-border exchanges of alerts and warnings.
(k) Secretariat to prepare a questionnaire table for gather information under (d) - (f) 
ANY OTHER BUSSINESS

There was no other business that were raised during the meeting.  
CLOSURE OF THE SESSION
It is expected that the workshop closed midday, Friday, 5 February 2010.  
_____________
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