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Summary and purpose of document

This document contains information on the current status of regional aspects of the DPFS in RA II.
Action Proposed  

The meeting is invited to consider the information of this document, and propose any correction or additions  to the status report if required. 

Annex(es):
- Annual Report in 2009 on Numerical Weather Prediction Systems and Products in Regional Association II

- REPORT OF THE THEME LEADER IN WWPR-THORPEX (2009)


- Updated the summary table of GDPFS Centres in RA II
Reference(s):
- WMO/SDS-WAS web page: http://www.wmo.int/pages/prog/arep/wwrp/new/Sand_and_Dust_Storm.html

- Documents of the 3rd meeting of Steering Group of SWFDP
http://www.wmo.int/pages/prog/www/DPFS/Meetings/ SG-SWFDP_Geneva2010/documents/

- RA II pilot project to develop support for NHMSs in Satellite Data

http://www.wmo.int/pages/prog/sat/RAII-PilotProject.html
  
- JMA VLab webpage: http://mscweb.kishou.go.jp/VRL/index.htm


1. Reorganize the subsidiary bodies of the Association
1.1 At the fourteenth session of RA II, the Association recognized the need to align the working mechanism of the Association to the Strategic Thrusts and Expected Results of the WMO Strategic Plan as well as Expected Results of RA II Strategic Plan and agreed to reorganize the RA II subsidiary bodies.
1.2 The new RA II subsidiary bodies are organized with:

(1) Management Group;

(2) Working Group on Integrated Observing System and WMO Information System (WG-IOS/WIS) ;
(3) Working Group on Climate Services, Adaptation and Agrometeorology (WGCAA);
(4) Working Group on Hydrological Forecasts and Assessments (WGH);
(5) Working Group on Disaster Risk Reduction and Service Delivery (WGDRS).
1.3 The activity of WGDRS is most related to GDPFS. It is composed of one chairperson and three Sub Groups on Disaster Risk Reduction, on Service Delivery and on Aeronautical Meteorological Services. A theme leader in NWP systems and products and a there leader in WWRP-THORPEX belong to Sub Group on Service Delivery.
1.4 The annual reports in 2009 of the theme leaders in NWP systems and products and in WWRP-THORPEX are attached as Annex I and Annex II, respectively. 
2. Status of the implementation of GDPFS in RA II
2.1 All WMO members are requested to provide input to the “Annual Report on the Status of Implementation on the GDPFS including NWP Research”. This report includes the fundamental information on NWP/EPS systems, products and infrastructure. Out of 35 members, 10 members (China, Hong Kong-China, Japan, Republic of Korea, Oman, Russian Federation (Khabarovsk, Novosibirsk), Saudi-Arabia, Sri Lanka, Thailand, Uzbekistan) in 2008 and only 4 members (Hong Kong-China, India, Japan, Korea) in 2009 submitted their reports as of the present time.
2.2 The summary table of GDPFS centres, which is provided through WMO/DPFS webpage, is maintained to describe the current status by WMO secretariat. This table is updated by the Rapporteur and attached as Annex III. The Rapporteur cannot confirm the information which is masked gray. 
A global numerical prediction model

2.3 A global numerical prediction model is operated in 1 special centre (NCMRWF in India) and 4 countries: China, Japan, Republic of Korea and Thailand. Since January 2010, India starts to operate a global model in experimental real-time mode.

2.4 Unified Model developed by Met Office, U.K., is operated in 2 countries: Republic of Korea and Thailand. NCMRWF (India) and India Meteorological Department runs Global Forecasting System (GFS). Japan operates Global Spectral Model, which has been developed in-house. China is now undergoing the process of changing their NWP system to GRAPES_GFS. 
A regional numerical prediction model

2.5 A regional numerical prediction model is operated in 1 special centre (NCMRWF in India) and 17 countries: China, D.P.R. Korea, Hong Kong (China), India, Iran, Japan, Republic of Korea, Macao (China), Mongolia, Oman, Pakistan, Russian Federation (Khabarovsk, Novosibirsk), Saudi Arabia, Sri Lanka, Thailand, United Arab Emirates, Vietnam.

2.6 WRF (Weather Research and Forecasting) model (including MM5 (Mesoscale Model) in this category) is most popular as LAM in Asia. The second most popular models are HRM and ETA, which are developed by DWD (Germany) and NCEP (U.S.A.) respectively. These days, some centres start using COSMO to replace HRM. In the countries where UM model is introduced as global model, UM is also used as LAM.

An ensemble prediction system

2.7 A global ensemble prediction system is operated in 3 countries: China, Japan and Republic of Korea. 
2.8 A regional ensemble prediction system is operated in 2 countries: China and Japan. However, some countries operate more than one regional deterministic model with different configurations.
Other numerical prediction models
2.9 Environmental emergency response system is operated in 2 countries: China and Japan. Both are designated as RSMC ATM.
2.10 Sand and dust-storm forecasting system is operated in 3 countries: China, Japan and Republic of Korea. The information related to Sand and dust-storm forecasting can be obtained from the following WMO/SDS-WAS webpage:
 http://www.wmo.int/pages/prog/arep/wwrp/new/Sand_and_Dust_Storm.html
2.11 Six countries have reported running a wave model.  Four countries have reported running storm surge models.
3. SWFDP in Southeast Asia
3.1 A SWFDP is now being developed targeting four countries in Southeast Asia: Cambodia, Lao P.D.R., Thailand and Vietnam. By the official letter from PRs responding to WMO invitation letter, it is confirmed that CMA, JMA and KMA participate in the sub-regional project as Global Centres and RSMC Tokyo, RSMC New Delhi and Hong Kong Observatory participate as Regional Centres. These possible participating NMHSs and GDPFS centers agreed to promote the SWFDP in Southeast Asia at he workshop on Severe Weather Forecasting Demonstration Project Development for Southeast Asia (Feb. 2010, Hanoi). The final report is listed in WMO webpage:

http://www.wmo.int/pages/prog/www/CBS-Reports/documents/FinalReport_001.doc
3.2 The field phase will start in May 2011 and continue for one year. Main target severe weather phenomena are typhoon and heavy precipitation. 
3.3 The more detail of the SWFDP in Southeast Asia was reported in the 3rd meeting of Steering Group of SWFDP held at Geneva in February 2010:

 (
SG-SWFDP_Geneva2010/documents/doc4-2-REV1.doc" 
http://www.wmo.int/pages/prog/www/DPFS/Meetings/ 

SG-SWFDP_Geneva2010/documents/doc4-2-REV1.doc
). SG-SWFDP gave a highest priorities to 3 possible SWFDP including one in Southeast Asia. 
3.4 To discuss the strategy to promote the SWFDP in Southeast Asia, a 2-day meeting will be held in Tokyo on 17 and 18 September 2010. The meeting of the regional subproject management team is planned to hold in February or March in 2011 to finalize a regional subproject implementation plan. 
4. SWFDP in the Bay of Bengal

4.1 Another sub-regional SWFDP in South Asia could be possible to be proposed in consultation with the ESCAP/WMO Panel on Tropical Cyclones.

4.2 WMO and the Asian Disaster Preparedness Centre (ADPC) developed a joint project proposal of for “Reducing risks in low elevation coastal zones to tsunami and other natural hazards” for Maldives, Myanmar, Sri Lanka and Thailand in late 2008. The concept of the SWFDP was included in this project as WMO responsible actions. However, the ESCAP project approval process was suspended to develop a new strategy for the Trust Fund in 2009.
4.3 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.
5. RA II pilot project to develop support for NMHSs in numerical weather prediction

5.1 The pilot project to develop support for NMHSs in numerical weather prediction (NWP) was established by Regional Association II at its 14th Session in 2008. The pilot project aims at developing a consortium comprising NWP operators and product providers to support and assist NMHSs in their full use of NWP products and in the development of NWP activities suited to their circumstances, in their provision of weather services, including forecasts and warnings.
5.2 This consortium is named the “"Asian Consortium for NWP Forecasts" (ACNF) and its action plan is drafted with two phases:

Phase 1 (2010-2012): It would focus on setting up the infrastructure of ACNF and consolidation of currently available NWP products to facilitate Members' access via the ACNF website. Arrangements would also be made on the training and education activities of community NWP model(s).
Phase 2 (2013-2015): It would target on research and development activities for Members who will develop their capacities on some more advanced topics including tuning of the community NWP model(s), data assimilation, interpretation and applications of products from ensemble prediction systems (EPS).
5.3 In 2010, a prototype ACNF website would be set up on the internet. As an initial step, the existing NWP products from Members would be included in the website. It would also include enhanced NWP products such as more frequently updated prognostic weather charts (every 3 -6 hours), forecasts of tropical cyclone movement, intensity and wind distribution, as well as forecast charts of severe weather guidance.

5.4 Community NWP model(s) would be identified. Liaison would be made with the model provider(s) on putting up supporting materials on the ACNF website, such as provision of source code, user guide, on-line tutorial and post-processing software.
6. RA II pilot project to develop support for NHMSs in Satellite Data

6.1 The pilot project to develop support for NMHSs in satellite data, products and training was also established by RA II at its 14th Session in 2008. The aim of this project is to develop a consortium comprising satellite information providers to support NMHSs in the reception and use of satellite data and products, including application products, helpful to NMHSs and suited to the circumstances of the developing countries in RA II with particular emphasis on least developed countries.
6.2 A pilot project coordinate group was organized with the representatives of 12 countries including co-coordinators from Republic of Korea and Japan. Secretariats of WMO Space Programme and observers from EUMETSAT also joined the group.
6.3 A web page of the pilot project was launched on the WMO Space Programme Website: http://www.wmo.int/pages/prog/sat/RAII-PilotProject.html. 
6.4 The Pilot Project Newsletter is published to share the latest satellite-related information, including access to satellite products, training activities, WMO Virtual Laboratory activities, and news on new services and meteorological satellite. 5 Newsletters have been already published and all of them are available through the above web page. 
6.5 The Meteorological Satellite Center of the Japan Meteorological Agency (JMA/MSC) updated its web page showing MTSAT real-time imagery for various specified areas in RA-II regions. JMA/MSC can also provide additional imagery for other RA-II regions on request. The related article is found in the RA II Pilot Project Newsletter Vol.1 No.3. 
6.6 The WMO-CGMS Virtual Laboratory for Education and Training in Satellite Meteorology (VLab) is a global network of specialized training centres and meteorological satellite operators working together to improve the utilization of data and products from meteorological and environmental satellites throughout WMO member countries.
6.7 It is expected to align the Pilot Project activities with VLab activities to optimize assistance to NMHSs in RA II. JMA has created a new JMA VLab webpage: http://mscweb.kishou.go.jp/VRL/index.htm. 
7. THORPEX-Asia

7.1 The annual report in 2009, which was submitted by the RA II theme leader in WWRP-THORPEX, Dr. Tetsuo Nakazawa, is attached as Annex II.

7.2 The 3rd Asian THORPEX Science Workshop and the 7th Asian THORPEX Regional Committee meeting were held in Seopogi, Republic of Korea, from 2 to 5 June 2010.
7.3 In the Science Workshop, four science themes were discussed in the workshop:
(1) Overview of THORPEX related activities
(2) Predictability, Observation system experiment, Observation field campaigns
(3) Ensemble, TIGGE, Data assimilation
(4) Dynamic processes and mechanisms, Applications
7.4 In the 7th ARC meeting, the meeting agreed to establish tow working groups, one of which is on GIFS-TIGGE to implement to develop the application of the TIGGE databases and the other of which is on numerical weather prediction to share the latest technical information and to promote the discussion among countries concerned.  It is also agreed to collaborate with SWFDP in Southeast Asia and have a liaison with the sub-regional management group of SWFDP in Southeast Asia.
8. Challenges
8.1 GDPFS activities in RA II become active more and more for the last ten years. The number of Members that operates any numerical weather prediction (NWP) model is increasing constantly. Many of them use global and regional NWP models that are originally developed outside of the RA II. It is apparent that the coordination of GDPFS activities needs to be organized beyond the boundary of Regional Association.
8.2 There are a number of projects and initiatives related to NWP on-going in RA II. The outcomes of these activities could be maximized by considering the synergy effects for the mutual advantage. For this purpose, the information of these activities is gathered and should be shared among Members. The rappourteur, however, realized that it is not easy to obtain the detailed information of each activity, even the information about what projects are on-going in RA II. This situation should be improved in the future.
ANNEX I
Annual Report in 2009 

on Numerical Weather Prediction Systems and Products 

in Regional Association II

Yuki Honda

Numerical Prediction Division, Japan Meteorological Agency

Theme Leader in Numerical Weather Prediction Systems and Products
1. Introduction

A numerical weather prediction (NWP) is now essential in daily weather forecasts, disaster risk reduction, aviation forecasts, seasonal forecasts, and so on.

Regional Association II (RA-II) consists of 35 countries, some of that operate advanced NWP centers and some of that even are incapable of implementing any NWP model. 

To promote the development and the use of NWP systems and products in RA-II, it is quite important to share the information and exchange the expertise.

As a first step, the current status of NWP systems and products in RA-II are attempted to be depicted. 

2. GDPFS (WMO definitions)

The purpose of the GDPFS (Global Data Processing and Forecasting System) is to generate and make available to WMO Members a set of analysis and forecast products produced by numerical weather prediction modelling systems, and related information about the current and future state of the atmosphere. These products range from numerical guidance for forecasters to the actual forecasts for the general public, as well as specialized products for various applications and customers of different socio-economic sectors.  The main clients of the GDPFS are the NMHSs, who in turn serve many and various users beyond the meteorological community.
The features of the GDPFS are specified in the Manual on the GDPFS (“Manual”, WMO-No. 485); the Manual is intended to facilitate cooperation among Members, to specify obligations of Members in the implementation of the system, and to ensure adequate standardization in the good practices and procedures of the forecasting and data processing functions of all Members, and for relevant international organizations
The GDPFS consists of various types of Centres which have accepted operational responsibilities, at the global, regional or national level, for general purpose or for specialized activities corresponding to the various Programmes carried out by WMO or jointly with relevant international organizations. The GDPFS centres in RA-II are summarized in Appendix I.

3. General Status of NWP systems in RA-II
The WMO requests members to report annually the progress on GDPFS and NWP research activities. The reports are named as “Joint WMO Technical Progress Report on the GDPFS and NWP Research Activities” (so called GDPFS progress reports) and contain the information about equipments such as computer systems, operational NWP suites and related research activities. They are open to the public through the WMO website (http://www.wmo.int/pages/prog/www/DPFS/ProgressReports/) so that the information is easily available to anyone. The WMO also makes the summarized table of NWP systems and computers and uploads it to the WMO website (http://www.wmo.int/pages/prog/www/DPS/STATUSTA.doc). The information on NWP systems and computers of RA-II members are extracted and attached to this report as Appendix II and Appendix III, respectively.

Although this information is quite useful, there are two problems. First problem is that the number of members that submit the reports is limited. In case of RA-II, only
9 members (China, Hong Kong, Japan, Kazakhstan, Korea, 3 regions of Russian Federation and Sri-Lanka) submitted the reports in 2007. Second problem is that the updated process by WMO is quite slow. At present in December 2009, the reports in 2008 are not available although the members generally submit the reports in April. These two problems need to be solved, at least regionally.

4. NWP products available in RA-II

Advanced NWP centres in RA-II provide various kinds of NWP products and services to members to support their activities as National Meteorological and Hydrological Services (NMHSs). The NWP data are mainly disseminated though two routes; Global Telecommunication System (GTS) and internet. 

(1) GTS

The detail information of the data on GTS is described in the WMO Publication No.9 Volume C1. The information of this document is available from the following WMO website:

 http://www.wmo.ch/pages/prog/www/ois/Operational_Information/VolC1_en.html
According to this document, only Japan Meteorological Agency (JMA) provides the grid data of global NWP on GTS. The information of this disseminated data from JMA is described in the GDPFS progress report of JMA. This information is also attached to this document for reference (Appendix IV). 

(2) Internet

These days, more and more data are provided trough Internet rather than on GTS. However, there is no information source, such as a portal site, regarding this kind of disseminated NWP data in RA-II. So it would be hard for users to find an appropriate data for their purpose. 

Some of useful information of available data are summarized in Appendix V. 

5. Activities related to NWP systems and Products in RA-II

In this section, research activities, forecast demonstration activities and training relating NWP systems and products are briefly introduced.

(1) WMO Shanghai World EXPO 2010 Nowcasting Service Demonstration Project (WENS)
Chinese Meteorological Agency (CMA) proposed a new demonstration project after the success of the forecast demonstration project and the research development project of Beijing 2008 Olympic Game. The goal of this project is to demonstrate the multi-hazard early warning services (MHEWS) during World EXPO 2010. In addition to CMA, Bureau of Meteorology (Australia) and Hong Kong Observatory participate in this project. The first meeting was held in November 2008 at Shanghai and the implementation plan was developed. This document is available on internet: http://www.wmo.int/pages/prog/amp/pwsp/documents/WENSProjectImplementationPlan_Version6_12Dec.pdf. The project schedule from 2008 to 2011 was proposed in this document (Fig 5.1). The review meeting was held at Shanghai in October 2009.
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Figure 5.1: WENS Project Schedule (From Implementation Plan of WNES).

(2) North Western Pacific Tropical Cyclone Track Ensemble Forecast Research Project
This project is a part of THORPEX activities. So this would be described in detail in the report of the theme leader of WWRP-THROPEX. However, this project is related to the above WENS project so that it would be briefly mentioned here.

The goal of this project is to demonstrate the usefulness of real-time exchange of tropical cyclone predictions in “Cyclone-XML” format. The impact of this data will be investigated during World EXPO 2010. The annual plan of this project is shown in Fig 5.2.

(3) International Research for Prevention and Mitigation of Meteorological Disasters in Southeast Asia
Risk of high-impact weather in Southeast Asia is potentially increasing because of the economical development and urbanization. Numerical Weather Predictions (NWPs) are most advanced technology to provide the disaster prevention and mitigation information. The purposes of the project are to construct decision supporting systems for disaster prevention in Southeast Asia based on the high-resolution numerical weather prediction and to promote an international research network for prevention and mitigation of meteorological disasters in Southeast Asia. This project has been conducted under the Ministry of Education, Culture, Sports, Science and Technology (MEXT) Special Coordination Funds for Promoting Science and Technology, supported for FY 2007-2009 under Asia S & T Strategic Cooperation Program.
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 (ITU) in Indonesia. Researchers succeeded to simulate the high-impact weather using model. The 3rd and the last international workshop of Prevention and Mitigation of Meteorological Disasters in Southeast Asia will be held in March 2010 and summarize the achievements of this project. Although the project is successful, it is sorry that the post project has not been developed. 

The detail information is available from the following web sites:
http://www.mri-jma.go.jp/Project/Kashinhi_seasia/Eng/en_MRI_kashinhi.htm
http://www-mete.kugi.kyoto-u.ac.jp/project/MEXT/
(4) RA II Pilot Project to Develop Support for NMHSs in Numerical Weather Prediction 

In the discussion of the “Strategic Plan for the Enhancement of NMHSs in RA II” (Doc. XIV-RA II/INFO. 4 and RA II Regional Seminar during 3-4 December 2008), the Association acknowledged the importance of numerical weather prediction (NWP) to support the broader use of weather outputs for decision-making and implementation by NMHSs, including in particular NMHSs of developing countries.  The Association felt that the use of NWP could be further promoted by facilitating access to the NWP data and product, and exchange of expertise in the development and application of NWP. 

As RA II is one that constantly suffers severely from adverse weather and water-related disasters, it would be desirable for NMHSs in developing countries to have easier access to knowledge in NWP, including areas such as data assimilation, modeling, post-processing and computational aspects of NWP as well as its application to weather forecasts and warnings.  The project is not intended to duplicate the effort of the advanced centres themselves, but rather to create synergy and greater benefits with less effort in capacity building by NMHSs.  The pilot project will cover activities, including scientific exchanges and training, to enable NMHSs in developing countries to make use of NWP products and develop their own NWP activities to contribute to disaster reduction and reducing loss of lives and property in accordance with their circumstances. To facilitate the pilot project, a consortium of NWP providers and operators would be established.

The Association considered with interest the proposal to launch a Pilot Project to Develop Support for NMHSs in Numerical Weather Prediction.  In this regard, the Association agreed that the work to coordinate the implementation of the pilot project should be carried out by a Pilot Project Coordination Group and adopted Resolution 4.9/2 (XIV-RA II). The Implementation Plan of the project is now being developed by this Coordination Group (Coordinator: Mr. Lai, Hong Kong Observatory, Mr. Hyun Cheol SHIN, Korean Meteorological Administration).

It is now being sought the possibility that a part of this RA-II Pilot Project would be conducted as a WMO Severe Weather Forecast Demonstration Project (SWFDP) in RA-II. The first workshop on this SWFDP Development for Southeast Asia will be held in Hanoi, Vietnam, in February 2010. 

6. Summary and Future Plan

The current status of Numerical Weather Prediction (NWP) Systems and Products is summarized in this report. 

Regarding the NWP systems, Joint WMO Technical Progress Report on the GDPFS and NWP Research Activities is the most useful information source. Although this information is quite useful, there are two problems. First problem is that the number of members that submit the reports is limited. Second problem is that the updated process by WMO is quite slow. These two problems need to be solved, at least regionally.

Regarding the NWP products, more and more data are provided trough Internet rather than on GTS. However, there is no place that gathers all information regarding this kind of disseminated NWP data in RA-II. So it would be hard for users to find an appropriate data for their purpose. 

To take full advantage of the NWP systems and products, the training and/or the exchange of expertise are also quite important. Although several international activities in this field are introduced in the report, it is quite hard to find information about an international collaboration such as bilateral cooperation.

To mitigate the above three problems, it is planned to conduct a survey on NWP systems and products to members in RA-II in the form of the questionnaire. The results of this questionnaire will be reported in the report of 2010.

ANNEX I - Appendix I

Organization of the GDPFS in RA-II

The GDPFS is organized as a three-level system of World Meteorological Centres (WMCs), Regional Specialized Meteorological Centres (RSMCs) and National Meteorological Centres (NMCs), which carry out GDPFS functions at the global, regional and national levels, respectively. None of WMCs are in RA-II. RSMCs in RA-II designated by WMO are listed as follows.

(1) RSMC with geographical specialization
Beijing, Jeddah, Khabarovsk, Moscow, New Delhi, Novosibirsk, Tashkent, Tokyo
RSMCs with geographical specialization are responsible for providing backup services to United Nations humanitarian missions. Each RSMCs’ responsible countries are follows:

Beijing 
China; Democratic People’s Republic of Korea; 
Hong Kong, China; Macao, China; Viet Nam

Jeddah 
Bahrain; Kuwait; Oman; Qatar; Saudi Arabia; 
United Arab Emirates; Yemen

Khabarovsk
Russian Federation (in RA II)

New Delhi 
Bangladesh; Bhutan; India; Maldives; Nepal; Pakistan; Sri Lanka

Novosibirsk 
Mongolia; Russian Federation

Tashkent 
Afghanistan; Iran (Islamic Republic of); Iraq; Kazakhstan; Kyrgyzstan; Tajikistan; Turkmenistan; Uzbekistan

Tokyo 
Cambodia; Japan; Lao People’s Democratic Republic; Myanmar; Philippines; Thailand; Republic of Korea
(2) RSMC with activity specialization
- Tropical Cyclone Centre / Typhoon Centre

RSMC New Delhi, RSMC Tokyo

- Atmospheric Transport Modelling
(for environmental emergency response and/or backtracking)
RSMC Beijing, RSMC Obninsk, RSMC Tokyo
- Global Producing Centre for Long-range Forecasts (GPC)

Beijing, Tokyo, Seoul
- Regional Climate Centre (RCC)


Beijing, Tokyo
(3) Lead Centre Activity

Lead centres are established for limited special purpose to help GDPFS centres’ activities. The following two Lead Centres are designated from RA-II.

- Lead Centre for EPS Verification (LC-EPS)


Tokyo (JMA)

- Lead Centre for Long-Range Forecast Multi Modelling Ensemble (LC-LRFMME)


Seoul (KMA) (in collaboration with NCEP)

ANNEX I - Appendix II

STATUS OF RSMCs AND NMCs RELATIVE TO NUMERICAL MODELS (2006, 2007 or 2008 information) (last update 09/08)

ANNEX I - Appendix III

COMPUTERS USED FOR DATA PROCESSING AT  RSMCs AND NMCs -  (last update 09/08)
ANNEXI-Appendex II and III are omitted since the information are obsolete.

The updated table can be found as ANNEX III attached to this document.
ANNEX I - Appendix IV

Operationally available NWP products of JMA on GTS

The content of this appendix is extracted from section 4.2.3 of the GDPFS progress report of JMA in 2008. Please see the original document if more detailed information is preferred. 

The following model output products from the GSM are disseminated through JMA’s radio facsimile broadcast (JMH), GTS, the RSMC Tokyo Data Serving System (RSMC DSS) and the WMO Distributed Databases project server (DDB). In this appendix, the products on GTS are introduced in Table 4.2.3-1 and Table 4.2.3-3.
   Table 4.2.3-1 List of facsimile charts transmitted through the GTS and JMH
Symbols: Z: geopotential height; Zan: geopotential height anomaly to climatology; ζ: vorticity; T: temperature; D: dewpoint depression; ω: vertical velocity; W: wind speed by isotach; A: wind arrows; P: sea level pressure; R: rainfall

	Model
	Area
	Content and level
	Forecast hours
	Initial time
	Availa​bility

	GSM
	Far East
	500 hPa (Z, ζ)
	Analysis
	00/12 UTC
	GTS

	
	
	
	24, 36
	00/12 UTC
	GTS/JMH

	
	
	500 hPa (T), 700 hPa (D)
	24, 36
	00/12 UTC
	GTS/JMH

	
	
	700 hPa (ω), 850 hPa (T, A)
	Analysis
	00/12 UTC
	GTS

	
	
	
	24, 36
	00/12 UTC
	GTS/JMH

	
	
	Surface (P, R, A)
	24, 36
	00/12 UTC
	GTS/JMH

	
	East Asia
	300 hPa (Z, T, W, A)
	Analysis
	00 UTC
	GTS

	
	
	500 hPa (Z, T, A)
	Analysis
	00/12 UTC
	GTS/JMH

	
	
	500 hPa (Z, ζ)
	48, 72
	00/12 UTC
	GTS

	
	
	700 hPa (Z, T, D, A)
	Analysis
	00/12 UTC
	GTS

	
	
	700 hPa (ω), 850 hPa (T, A)
	48, 72
	12 UTC
	GTS

	
	
	850 hPa (Z, T, D, A)
	Analysis
	00/12 UTC
	GTS/JMH

	
	
	Surface (P, R)
	24, 48, 72
	00/12 UTC
	GTS/JMH

	
	
	
	96, 120
	12 UTC
	JMH

	
	Asia
	500 hPa (Z, ζ)
	96, 120, 144, 168, 192
	12 UTC
	GTS

	
	
	850 hPa (T), surface (P)
	
	
	

	
	Asia Pacific
	200 hPa (Z, T, W), tropopause (Z)
	Analysis
	00/12 UTC
	GTS

	
	
	250 hPa (Z, T, W)
	Analysis, 24
	00/12 UTC
	

	
	
	500 hPa (Z, T, W)
	
	00/12 UTC
	

	
	Northern Hemisphere
	500 hPa (Z, T)
	Analysis
	12 UTC
	GTS

	
	Northwest 

Pacific
	200 hPa (streamline)
	Analysis, 24, 48
	00/12 UTC
	GTS

	
	
	850 hPa (streamline)
	
	00/12 UTC
	

	
	
	500 hPa (Z, zan)
	
	
	


   Table 4.2.3-3 List of GPV products (GRIB) transmitted through the GTS, RSMC DSS and DDB
Symbols: Z: geopotential height; U: eastward wind; V: northward wind; T: temperature; D: dewpoint depression; H: relative humidity; ω: vertical velocity; ζ: vorticity; ψ: stream function; χ: velocity potential; P: sea level pressure; R: rainfall
The prefixes µ and σ represent the average and standard deviations of ensemble prediction results, respectively. The symbols °, *, ¶, §, ‡ and † indicate limitations on forecast hours or initial times as shown in the notes below.

	Model
	GSM
	GSM
	GSM

	Destination
	RSMC
	GTS, RSMC, DDB
	GTS, RSMC, DDB

	Area and resolution
	Whole globe, 1.25° × 1.25°
	20°S–60°N, 60°E–160°W

1.25° × 1.25°
	Whole globe, 2.5° × 2.5°

	Levels and elements
	10 hPa: Z, U, V, T

20 hPa: Z, U, V, T

30 hPa: Z, U, V, T

50 hPa: Z, U, V, T

70 hPa: Z, U, V, T

100 hPa: Z, U, V, T

150 hPa: Z, U, V, T

200 hPa: Z, U, V, T, ψ, χ
250 hPa: Z, U, V, T

300 hPa: Z, U, V, T, H, ω
400 hPa: Z, U, V, T, H, ω
500 hPa: Z, U, V, T, H, ω, ζ
600 hPa: Z, U, V, T, H, ω
700 hPa: Z, U, V, T, H, ω
850 hPa: Z, U, V, T, H, ω, ψ, χ
925 hPa: Z, U, V, T, H, ω
1,000 hPa: Z, U, V, T, H, ω

Surface: P, U, V, T, H, R†
	10 hPa: Z, U, V, T

20 hPa: Z, U, V, T

30 hPa: Z, U, V, T

50 hPa: Z, U, V, T

70 hPa: Z, U, V, T

100 hPa: Z, U, V, T

150 hPa: Z, U, V, T

200 hPa: Z§, U§, V§, T§, ψ, χ
250 hPa: Z, U, V, T

300 hPa: Z, U, V, T, D

400 hPa: Z, U, V, T, D

500 hPa: Z§, U§, V§, T§, D§, ζ
700 hPa: Z§, U§, V§, T§, D§, ω
850 hPa: Z§, U§, V§, T§, D§, ω, ψ, χ
925 hPa: Z, U, V, T, D, ω
1,000 hPa: Z, U, V, T, D

Surface: P¶, U¶, V¶, T¶, D¶, R¶
	10 hPa: Z*, U*, V*, T*

20 hPa: Z*, U*, V*, T*

30 hPa: Z°, U°, V°, T°

50 hPa: Z°, U°, V°, T°

70 hPa: Z°, U°, V°, T°

100 hPa: Z°, U°, V°, T°

150 hPa: Z*, U*, V*, T*

200 hPa: Z, U, V, T

250 hPa: Z°, U°, V°, T°

300 hPa: Z, U, V, T, D*‡

400 hPa: Z*, U*, V*, T*, D*‡

500 hPa: Z, U, V, T, D*‡

700 hPa: Z, U, V, T, D

850 hPa: Z, U, V, T, D

1,000 hPa: Z, U*, V*, T*, D*‡

Surface: P, U, V, T, D‡, R†

	Forecast hours
	0–84 every 6 hours and

96–192 every 12 hours

† Except analysis
	0–84 every 6 hours

§ Additional 96–192 every 24 hours for 12 UTC

¶ 0–192 every 6 hours
	0–72 every 24 hours and 96–192 every 24 hours for 12 UTC

° 0–120 for 12 UTC

† Except analysis

* Analysis only

	Initial times
	00 UTC, 06 UTC, 18 UTC, 12 UTC
	00 UTC, 06 UTC, 18 UTC, 12 UTC
	00 UTC, 12 UTC

‡ 00 UTC only


	Model
	GSM

	Destination
	RSMC

	Area and resolution
	20°S–60°N, 80°S–160°W 

2.5° × 2.5°

	Levels and elements
	100 hPa: Z, U, V, T

150 hPa: Z, U, V, T

200 hPa: Z, U, V, T

250 hPa: Z, U, V, T

300 hPa: Z, U, V, T

500 hPa: Z, U, V, T, D, ζ
700 hPa: Z, U, V, T, D, ω
850 hPa: Z, U, V, T, D, ω
Surface: P, U, V, T, D, R



	Forecast hours
	0–36 every 6 hours,

48, 60, 72

	Initial times
	00 UTC and 12 UTC
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Available NWP data produced by main NWP centers through Internet

(1) General Services for NMHSs of each NWP center

JMA: http://www.jma.go.jp/jma/en/NMHS/indexe_nmhs.html
(2) Deterministic NWP products in pictorial form

HKO: http://nwp.weather.gov.hk/protected/gallery.html 
JMA: http://ddb.kishou.go.jp/grads.html
KMA: http://www.kma.go.kr/ema/ema03/ra2_eng_index.html
(3) Grid data of deterministic NWP products in binary form

HKO: http://nwp.weather.gov.hk/protected/data.html
JMA: http://ddb.kishou.go.jp/
(4) High-resolution grid data of deterministic global NWP products in binary form

JMA: http://ds.data.jma.go.jp/tl959/
(5) RA-II Pilot Project on NWP products

KMA: http://www.kma.go.kr/ema/ema03/ra2_eng_index.html
(6) RA-II Pilot Project on City-Specific NWP Products

HKO: http://nwp.weather.gov.hk/cityfc/ [ name of city ] /
JMA: http://ra2-nwp.kishou.go.jp/cityfc/ [ name of city ] /
KMA: http://www.kma.go.kr/ema/ema03/ra2d_eng_city1.html
(7) JMA Pilot Project on Medium-range ensemble prediction system (EPS) products
JMA: http://eps.kishou.go.jp/EPSMRFA/index.html
ANNEX II
REPORT OF THE THEME LEADER IN WWPR-THORPEX

(Tetsuo Nakazawa)

(Japan)

THORPEX

1. THORPEX: a World Weather Research Programme was established in 2003 by the Fourteenth World Meteorological Congress as a 10-year international research and development programme to accelerate improvements in the accuracy of one-day to two-week high-impact weather forecasts. 

Asian THORPEX Regional Committee

2. Regional THORPEX Committees, coordinate activities of regional groups of nations. Currently, there are Regional Committees and Regional Plans for North America (2002), Asia (2003), Europe (2003), the Southern Hemisphere (2006) and Africa (2008). 
3. The Asian Regional THORPEX Committee (ARC) was established in 2003. At the first ARC meeting, held in Seoul, March 2004, the ARC agreed that the main objective of the ARC was to improve the forecasts of heavy rainfall during the rainy period and tropical cyclones over the region. The ARC is also interested in improving forecasts of other regional high-impact weather events, such as Asian sand and dust storms or those induced by Madden-Julian Oscillation. The ARC meeting is usually held once a year. 
4. The 6th ARC meeting was held, just after the 2nd Asian THORPEX Scientific Workshop, in Hangzhou, February 20 2009. At the meeting there were members from China(2), Japan(2), Korea(2), Russia(1) and many observers.  A member from India (Dr. Bohra) could not come due to his urgent business. 
The objectives in this meeting were

-
to exchange information on the recent progresses of the national THORPEX activities, especially the results of T-PARC in 2008
-
to implement the Asian THORPEX activities in the WWRP Strategic Plan

-
to elect Chair and co-Chairs

5. The Second Asian THORPEX Science Symposium was held in Hangzhou, China, from 18 to 20 February 2009. Four sciences themes were discussed in the meeting:
(1) Predictability and Dynamical Processes associated with tropical cyclone, monsoonal severe rainfall, MJO, sand and dust storm.

(2) Data assimilation and observing systems, and improvement in NWP model and targeting technique.

(3) TIGGE relative research and archive center activities 

(4) Observation field campaigns and others

There were 84 scientific abstracts submitted to the science committee of the meeting and 70 were accepted to communicate in the symposium. This meeting is the largest Asian THORPEX regional scientific meeting by far and 10 scientists were invited to make special report, besides 20 oral and 30 poster presentations. Near 100 researchers attended the meeting and the participants came from Japan, Korea, Russia, France and China.

There were several highlights in the symposium: T-PARC is the largest and successful regional observation experiment by far and Dr. Tetsuo Nakazawa’s report drew great attention; China has made great progress in TIGGE archive data center construction and TIGGE data application; Numerical model progress in Japan; Development of China’s GRAPES model.

THORPEX Pacific Asian Regional Campaign (T-PARC)

6. THORPEX Pacific Asian Regional Campaign (T-PARC) was conducted in 2008, under the international partnership, to understand the life cycle of tropical cyclones over the western North Pacific, from genesis through intensification to recurvature and extra-tropical transition. The Japan Meteorological Agency (JMA) performed special observations and sensitivity analysis for tropical cyclones (TCs) as a part of T-PARC.  The special observations were conducted, aiming for the improvement of the numerical weather prediction (NWP) performance in cases for TCs.  The observational data included dropsonde deployments by manned aircraft, additional radiosondes by research vessels and observation sites, and the MTSAT rapid-scan operations.  The data was distributed through the Global Telecommunication System, so that the data could be used in operational numerical weather prediction systems around the world.  
7. Sensitivity analysis was performed using a singular vector (SV) method to provide guidance for the special targeted observations. To make the plan for the special targeted observations, the information of sensitivity area at the time of the observation was needed in advance.  Thus, the sensitivity analysis was performed for the forecast fields (T+24h and T+48h) of operational Global Spectral Model (GSM) in JMA at a TL959L60 resolution.  The total energy singular vector (TESV) guidance was also provided by Republic of Korea, based on the fifth generation mesoscale model (MM5) to European Center for Medium-Range Weather Forecasts (ECMWF) Data Targeting System and Japan Meteorological Agency (JMA) T-PARC websites. For T-PARC typhoons, MM5 TESV guidance was well consistent with SV guidance from other institutions (e.g., ECMWF, Naval Research Laboratory, and JMA).In addition to daily sensitivity analysis for three fixed target areas (named as GUAM, TAIWAN and JAPAN), JMA conducted another sensitivity analysis for an adaptive target area (named as MVTY) in the vicinity of a TC location because an adaptive target area is preferable when targeting a TC although a fixed target area is useful for inter-comparison of the sensitive area calculated by each provider (Figure 1).  The MVTY target area was automatically defined according to the TC position forecasted by the operational GSM.  The optimization time intervals (OTI) of SVs were chosen to be 48 hours for GUAM, TAIWAN and JAPAN regions and 24 hours for MVTY region.  The norm used for measuring the amplitude of perturbations at both initial and final time is based on moist total energy (moist TE) as described in Ehrendofer et al. (1999).  The SVs calculated for all target areas were moist SVs, because moist processes including both large-scale condensation and deep convection were implemented in the tangent linear and adjoint model at a T63L40 resolution for the global domain.
8. One of the main objectives for T-PARC was to examine the impact of targeted observation for the tropical cyclone track forecast.  Several OSE experiments have been performed to evaluate the impact for Sinlaku and Jangmi. The result indicates that the overall improvement in the track forecast was identified. For Sinlaku case, the track forecast was improved by 20-30 percent in 0 – 12 hour before recurvature periods and by 10 percent in 60-84 hour after recurvature periods. However, for Jangmi both tracks with or without special sonde observations are identical, suggesting that the impact is small when the forecast is good. The intercomparison of the track forecast among several centers; JMA, KMA, ECMWF and NCEP, is now on-going to see the common features and differences in centers. 
9. To fulfill, during the winter phase of the THORPEX Pacific Asian Regional Campaign (T- PARC) in January-March 2009 at most 600 additional adaptive radiosonde ascents at 06 and/or 18 UTC on 40 Roshydromet upper-air stations according to the list of participating stations in accordance with the following scheme: 
– Adaptive radiosonde ascents were carried out within six weeks during from ten to fifteen 24-hours intensive observing periods (IOPs). NCEP NOAA/NWS US informed CAO about beginning of the IOPs at least one week before. 
– During each IOP only upper-air stations (about some 20) selected from the list of participating stations, were requested to produce adaptive radiosonde ascents. 

– Selection of upper-air stations and terms 06 and/or 18 UTC for performing adaptive radiosonde ascents will be made by NCEP NOAA/NWS US.

10. In order to improve and identify predictability of catastrophic weather phenomena, the intensive observation campaign was conducted in the maritime of Korea. The upper-sounding observations on the shipboards (The Gisang 2000 and the Eardo) were performed at every 6-hour interval from 24 August to 7 September 2009 at the West and South Sea of Korea. At Ulleung-island in East Sea and super-site of Haenam in South Coast, 6-hourly radiosonde soundings from 24 August to 10 September 2009 were also conducted. Besides in situ intensive observation, special observations on the rain and cloud microphysics at Ulleung-island were provided by both remote sensing (e.g., radiometer, GPS instruments, X-band dual-polarization, Vertically Pointing x-band radar (VertiX), Micro-rain radar (MRR),  and ceilometers, etc.) and in-situ instruments (e.g., AWS, radiosonde sounding at every 12-hour interval, etc.). We plan to use the WRF 3DVAR systems to assimilate observed data during ProbeX 2009 and investigate their sensitivity to predictability of numerical model.
THORPEX Interactive Global Grand Ensemble (TIGGE)

11. Serving as the TIGGE data archive center, CMA setup the TIGGE data archive platform which is a Linux cluster and has LDM and MARS deployed for collecting TIGGE data from ECMWF and NCAR and archiving all the collected data at CMA locally. To provide TIGGE data access service, CMA developed the TIGGE data portal and put it into running in 2007. It is built upon J2EE architecture and supports the services of TIGGE data retrieval and data request/reply. And, with the supports of the BRIDGE project, the service of accessing the distributed TIGGE data based on the Grid middleware technologies is being developed by ECMWF, CMA and CAS Network Information Center (CNIC), and will be demonstrated in the near future.
12. In 2007, A research project of national public sector, "The study of key application technologies for TIGGE-based ensemble prediction system", was granted by Chinese Meteorological Administration (CMA). While solving key techniques for applications of TIGGE products, this project also tries to practice the concept of GIFS advocating by THORPEX plan and build a prototype system of interactive forecast. By studies in 2 years, the project team gains a series of results: having updated the NMC/CMA T213 global ensemble forecasts in CMA, having initially established a test platform for global/regional coupled ensemble prediction based on Chinese new generation numerical model GRAPES, having developed the coupled-model of the meteorological models GRAPES and hydrological XXT model, having initially established a reservoir user-oriented conceptual model for interactive forecast analysis application. During research, a very difficult problem in TIGGE data applications is how to found key techniques for interactive forecast system based on the hydrological user information. For example, the user service for great mass TIGGE data, the downscaling application techniques of TIGGE data for hydrological users, the synthesis techniques for multi-model EPS data, and the combining ways for user information to establish the interactive forecast system etc. The first phase of this project will be finished in December 2009. But, how to set up a prototype of GIFS by user-oriented and practice the interactive forecast concepts based on multi-model TIGGE ensemble prediction still need to be further studied.
North Western Pacific Tropical Cyclone Track Ensemble Forecast Research Project 

13. Ensemble and multi-ensemble forecasts are effective ways for operational communities to reduce uncertainty and improve accuracy. A WWRP-RDP project “North Western Pacific Tropical Cyclone (TC) Track Ensemble Forecast Research (NWP-TCTEFRP) Project” intends to build on the TIGGE concept and take advantage of the TIGGE CXML data provided by multiple organizations for improving TC track forecast skill over the North western Pacific, starting from 2009, as a five-year project.

The objectives of the NWP-TCTFRP Project are
· to explore and develop effective ways of obtaining and utilizing the track forecast data from TIGGE data providers to improve medium range forecast of TC track forecast

· to develop software for a real time multi-model tropical cyclone forecasting system from data transfer to verification
· to evaluate the utility of multi-model forecasts of tropical cyclones track predictions and provide recommendations on future multi-model ensemble systems and on future GIFS-RDPs
· to encourage forecasters of involved Members to utilize the information which the Project will deliver on a Web and to exchange their experience in use of TIGGE ensembles data for tropical cyclone forecast via internet forum.

The implementation of the Project should under the participation of GIF TIGGE WG, TIGGE data providers, TIGGE archive centers, TC Warning Centers, TC RSMCs etc. 

The Project will first show its visibility and preliminary evaluation of the data during the Shanghai EXPO 2010, May 1 to October 31, 2010. It is followed by the enhancement of the data utilization, which may includes the extension of the CXML database (intensity, wind speed, and precipitation) and better guidance for operational purposes in the rest of the period through examining the value of the CXML database and training activities for the member countries in the Typhoon Committee.

Future Plans

14. The ARC identifies four research themes; rainy period, tropical cyclones, intraseasonal variations and sand/dust storms. T-PARC is mainly focusing on tropical cyclones. The next step is to implement our activities to improve forecasts of high-impact weather events over RA II (Asia).  
15. More participations in RA II are needed, in order to implement the future plan of the ARC and also to enhance the ARC activities. 
ANNEX III

ANNEX: DETAILED STATUS OF WMO Forecasting Centres RELATIVE TO NUMERICAL MODELS

(date of information as indicated) (last update 09/2010)

GM   = Global Model

LAM = Limited Area Model 

Perturbation technique for ensemble prediction systems: SV = Singular Vectors, BGM = Breeding of Growing Modes, LAF = Lagged Average Forecasts, StoP = Stochastic Physics, OP = Observation Perturbations, ETKF = Ensemble Transform Kalman Filter
NMC= National Meteorological Centre

RMC= Regional Meteorological Centre (also called Geographical RSMC = Geographical Regional Specialized Meteorological Centre)

RTCC= Regional Tropical Cyclone Centre (also called RSMC for Tropical Cyclone)

RCATM= Regional Centre for Atmospheric Transport Model (also called RSMC for Transport Model)

WMC= World Meteorological Centre

GMC= Global Model Centre (one is also called RSMC for Medium-Range Forecast)

GPC= Global Producing Centre for Long-range Forecasts (LRF)

REGION II

	CENTRE
	STATUS
	MODELS
	RESOL.
	LEVELS
	RANGE
	Boundary
	Domain
	Products on: 

	ABU DHABI (2008)
	NMC
	LAM (WRF) 3D-VAR
	40 km
	38
	120 h
	GFS (NCEP)
	Arabic peninsula and Gulf
	
	

	
	
	LAM (NCEP-ETA-non-hydrostatic) 3D-VAR
	13.3 km
	38
	120 h
	
	Gulf
	
	

	
	
	
	4.4 km
	38
	120 h
	
	Emirates
	
	

	
	
	LAM (HRM)
	
	
	
	GME (DWD)
	
	
	

	BANGKOK (2008)
	NMC
	GM (Unified Model, UKMO) 
	100 km
	19
	168 h
	
	Global
	
	

	
	
	LAM (UM, South East Asia) non-hydrostatic?
	48 km
	19
	72 h
	GM
	South East Asia
	
	

	
	
	LAM (UM, Thailand) non-hydrostatic?
	17 km
	31
	36 h
	SE Asia
	Thailand
	
	

	COLOMBO (2008)
	NMC
	LAM (WRF)
	?
	?
	?
	GDAPS (Seoul)?
	?
	
	

	HANOI (2010)
	NMC
	LAM (ETA)
	23 km
	?
	48 h
	GFS (NCEP)
	
	
	

	
	
	LAM (HRM)
	28km, 14 km
	31
	48 h
	GME (DWD)
	
	
	

	
	
	REPS (SREF), 15members, 
	17km
	
	60 h
	
	
	
	

	
	
	LEPS (Limited-area EPS), 21members
	22km
	
	120h
	EPS of GFS
	
	
	

	HONG KONG (2010)
	NMC
	Access to GM
	
	
	7 days
	
	
	server

web
	

	
	
	LAM (Meso NHM), JNoVA-3DVar+LAPS
	10km
	50
	72 h
	GSM (JMA)
	9-35°N; 95°-135°E
	
	

	
	
	LAM (RAPIDS-NHM), JNoVA-3DVar+LAPS
	2km
	60
	12 h
	Meso-NHM
	19.5°-25°N; 111.2°–117.1°E
	
	

	
	
	TC-LAPS
	10, 5, 1.5 km and 500 m
	
	
	
	
	
	

	
	
	Wave Model (WAVEWATCH III)


	1.25°

0.25°
	
	72-120 h

30 h
	
	5-35°N/105-135°E

21.25-22.5; 13.75-115E
	
	

	
	
	SLOSH (Storm Surge Model)
	1-7 km
	
	30 h
	
	
	
	

	KARACHI (2006)
	NMC
	LAM (HRM) 
	28 km
	40
	72 h
	GME (DWD)
	?
	
	

	MACAO (2006)
	NMC
	LAM
	54/18 km
	22
	60 h
	
	?
	
	

	MUSCAT (2008)
	NMC
	LAM (ORM28)   
	28 km
	40
	78 h
	GME (Offenbach)
	30.0 E, 7.0 N (lower left corner) to 78.0E, 35.25 N (Upper right corner)
	
	

	
	
	LAM (ORM07)
	 7 km
	40
	78 h
	GME 
	48.5.0 E, 14.0 N (lower left corner) to 63.5E, 29.0 N (Upper right corner)
	
	

	
	
	LAM (COSMO) non-Hydrostatic
	7 km
	?
	?
	GME
	Like ORM07
	
	

	
	
	Wave Model (WAM, Swan, Tsunami)
	28 km
	
	78 h
	ORM 28
	Arabian Sea, gulf of Oman  and Arabian gulf
	
	

	PYONGYANG (2006)
	NMC
	Hemispheric Model (HM)?
	T42
	14
	96 h
	
	
	
	

	
	
	LAM –Regional Spectral Model
	100 km
	14
	48 h
	
	
	
	

	
	
	LAM
	50 km
	18
	24 h
	
	
	
	


	SEOUL (2009)
	NMC and GPC
	GM (GDAPS) 3D-VAR
	T426
	L40
	252 h
	
	global
	web
	

	
	
	GM (UM), UM-4DVAR
	N320
	L50
	252 h
	
	global
	
	

	
	
	LAM (RDAPS)  3D-VAR
	30 km
	33
	66 h
	GDAPS
	East Asia
	
	

	
	
	LAM (RDAPS nested) non-Hydrostatic
	10 km
	33
	84 h
	RDAPS
	Around the Peninsula
	
	

	
	
	LAM (RDAPS nested) non-Hydrostatic
	5 km
	33
	84 h
	RDAPS
	Around South Korea
	
	

	
	
	LAM (KWRF)
	10 km
	40
	
	GDAPS
	East Asia
	
	

	
	
	Regional UM
	12km
	38
	72h
	UM
	
	
	

	
	
	LAM (KLAPS)
	5 km
	40
	12h
	GDAPS
	Korean Peninsula
	
	

	
	
	Typhoon (Typhoon-WRF)
	45/15/5 km
	42
	72 h
	GDAPS
	3 domains (Western North Pacific)
	
	

	
	
	Typhoon (DBAR)
	
	
	
	
	
	
	

	
	
	GM (GEPS) Ens. 34 (2x17 members, BGM)- LAF
	T213
	40
	10 days
	
	
	
	

	
	
	MOGREPS, 24members, 
	40km
	50
	10 days
	
	
	
	

	
	
	ELRF: GM GDAPS Ens. 20 members, BGM, 2 tier system
	T106
	L21
	6 months
	
	
	
	

	
	
	Wave Model: (WaveWatch-III) GoWW3
	0.5°
	
	256 h
	GDAPS
	70°S-70°N
0°E-358.75°E
	
	

	
	
	Wave Model: (WaveWatch-III) RoWW3
	1/12°
	
	66 h
	RDAPS
	20-50N/115-150E
	
	

	
	
	Wave Model: (WaveWatch-III) CoWW3
	1/120°
	
	24 h
	RDAPS
	6 local domains
	
	

	
	
	Storm surge/tide model
	1/12°
	
	48 h
	RDAPS
	20-52N/115-150E
	
	

	TEHRAN (2006)
	NMC
	LAM (MM5)
	30 km
	23
	102 h
	GFS (NCEP)?
	?
	
	

	ULAANBATAR (2006)
	NMC
	LAM (MM5)
	80 km
	35
	48 h
	GFS (NCEP)?
	?
	
	

	NCMRWF
‑ INDIA (2010)
	Special Centre
	GM (GFS, NCEP), Grid-point Statistical Interpolation (GSI)
	T254
	64
	7 days
	
	global
	
	

	
	
	LAM (WRF-ARW), WRF-3DVar
	27(/9/3)km
	38
	72 h
	NCMRWF
	55–105E and 5S-45N
	
	

	
	
	GEPS 8members, breeding method
	T80
	18
	?
	
	global
	
	

	
	
	ERF: two-tier, SST from NCEP CFS
	
	
	
	
	
	
	

	
	
	LRF: two-tier, SST from IRI, USA
	
	
	
	
	
	
	

	
	
	Wave Watch-III  Model
	10°
	---
	4 days
	NCMRWF
	77.50S to 77.50N
	
	

	BEIJING (2009)
	RMC, RCATM, GMC and GPC
	GM, NCEP GSI
	T639
	60
	10 days
	
	
	GTS
	SAT

	
	
	LAM-(GRAPES-MESO), GRAPES_3DVAR non-hydrostatic
	15 km
	31
	72 h
	GM
	70－145.15E

15－64.35N
	
	

	
	
	LAM (NMC-MM5) nested, D.A. = nudging method, non-hydrostatic?
	27/9/3 km
	36
	48 h
	
	China, North-China, Beijing area
	
	

	
	
	GEPS. 15 members BGM
	T213
	31
	10 days
	
	
	
	

	
	
	LAM Ens. (REPS-WRFV2.2) 3 D-VAR15 members, BGM 
	15 km
	36
	36 h
	GEPS
	Eastern China (95°E-130°E / 25°N-53°N)
	
	

	
	
	LAM Ens. (REPS-GRAPES) 9 members, BGM 
	15 km
	31
	36 h
	GEPS
	North China 
	
	

	
	
	LAM Ens. (SW-REPS-MM5) 9 members, 8 perturbed models, Different Physical Mode Method (DPMM), Optimal mode perturbations
	20 km
	31
	36 h
	GEPS
	Southwest China 

	
	

	
	
	TC track deterministic forecast system, NCEP SSI+Vortex relocation and Intensity adjust.
	T213
	31
	120h
	
	
	
	

	
	
	TC track ensemble system, 15 members, BGM, perturbed vortex
	T213
	31
	120 h
	
	
	
	

	
	
	Regional Typhoon Track EPS (GRAPES_TCM9), 9 members, BGM, perturbed vortex
	15 km
	31
	72 h
	
	Shanghai Area
	
	

	
	
	ERF : GM AGCM/BCC” 2 tiers Ens. 40 members 20 SV, 20 LAF 
	T63


	16


	1 month
	
	
	
	

	
	
	LRF: GM CGCM/BCC 1 tier Ens. 48 members LAF coupled OGCM (perturb ocean)
	T63

GT63
	16

30
	Season
	
	
	
	

	
	
	East Asian Regional Climate Model with higher resolution (RegCM/BCC)
	
	
	
	
	
	
	

	
	
	Global WAVEWATCH III model (NOAA, ver2.22)
	1°
	
	10 days
	GMT213L31
	
	
	

	
	
	
Western Pacific Wave Model
	11 km
	
	72 h
	WRF
	
	
	

	
	
	
Bohai and Yellow Sea
	5 km
	
	48 h
	WRF
	
	
	

	
	
	EER: HYSPTLIT4 (NOAA Air Resources Laboratory)
	
	
	
	GMT213L31
WRF
	
	
	

	
	
	CUACE(Unified Atmospheric Chemistry Environment)) Dust Data Assimilation/forecasting system
	
	
	72h
	MM5
	Asia
	
	

	JEDDAH (2008)
	RMC
	LAM (WRF) non-hydrostatic
	30 km
	26
	72 h
	GFS (NCEP)
	Saudi Arabia
	
	

	
	
	
	9 km
	26
	48 h
	
	Province
	
	

	
	
	LAM (ETA)
	60 km
	26
	72 h
	GFS (NCEP)
	Saudi Arabia
	
	

	KHABAROVSK (2008)
	RMC
	LAM (HMC of Russia), DA (HMC of Russia)
	50 km
	30
	48 h
	GFS (NCEP)
UM(UKMO)
	Far Eastern Russia
	
	

	NOVOSIBIRSK(2008)
	RMC
	LAM (Sib- SRHMI), DA (HMC of Russia)
	50 km
	22
	48h
	Moscow
	Western and Central Siberia
	
	

	TASHKENT (2008)
	RMC
	
	
	
	
	
	
	
	

	NEW DELHI (March 2010)


	RMC and RTCC 
	full access to GM (NCMRWF) 
	
	
	
	
	
	GTS
	

	
	
	GM (GFS, NCEP) , GSI
	T382
	L64
	7days
	
	global
	
	

	
	
	LAM (LAFS) 3D-OI
	0.75°
	16
	48 h
	NCMRWF
	30S-50N, 25E-130E
	
	

	
	
	LAM (WRF) nested 3-DVAR, WRF-Var
	27/9/3km
	38
	75h
	NCMRWF?
	20S -45N; 40E -115E
	
	

	
	
	LAM (MM5) nested 3-DVAR
	45 km
	23
	72 h
	GFS (NCMRWF)
	30S-45N; 25-125E
	
	

	
	
	LAM(ARPS) nesetd 3D-Var
	9km
	
	
	
	
	
	

	
	
	Storm surge
	
	
	
	
	Indian coast
	
	

	
	
	For TC: Quasi-Lagrangian model (QLM) 3 D-VAR
	40 km
	16
	72 h
	NCMRWF?
	Arabian Sea and Bay of Bengal
	
	

	TOKYO (2010)
	RMC, RCATM, RTCC, GMC and GPC
	GM (GSM0808) 4D-VAR (coupled atm-ocean mix layer)
	Tl959
	60
	216 h / 84h
	
	global
	GTS
	Web. ftp, JMH, JDDS, server and DDB

	
	
	LAM (MSM, JMA-NHM)  4 D-VAR, non-hydrostatic
	5 km
	50
	33 h / 15h
	GSM (JMA)
	Japan
	
	

	
	
	Global One-Week EPS 51 members SV
	Tl319
	60
	216 h
	
	global
	
	

	
	
	ERF: GM (GSM0803C), 50 members  (2x25 members, BGM and LAF on 2 days, 2 tiers with fixed COBESST anomalies)
	T159
	60
	816 h
	
	Perturbed area (North Hemisphere (20-90N) and  Tropics (20S-20N))
	
	

	
	
	LRF: GM (GSM0703C), 51 members, SV, 2 tiers with SST anomalies given by forecasters based on El Nino prediction model (Coupled model ) 
	Tl95

0.3°
	40

50
	120days , 210days
	
	Perturbed area(0-90N)
	
	

	
	
	El Niño prediction system:  GM Coupled AGCM/OGCM(MOVE/MRI.COM) Ens. 31 members, SV
	T95
	40
	15 months
	
	Global
	
	

	
	
	Typhoon (EPS) Ens. 11 members SV
	Tl319
	60
	132 h
	
	Global, but focus on NW pacific
	
	

	
	
	Sand-dust storm: Kosa prediction model
	T106
	20
	96 h
	GSM
	Global
	
	

	
	
	Ocean-Wave Models: Global (GWM)


Coastal Japan (CWM)
	0.5°
0.05°
	
	216 h / 84h 

84 h
	GSM

GSM+GWM
	Global 75˚N–75˚S

Coastal Sea of Japan 20˚–50˚N,120˚–150˚E
	
	

	
	
	Storm surge Model
	1 km
	
	
	MSM
	Coastal areas of Japan

(117.4˚E–150.0˚E, 20.0˚N–50.0˚N)
	
	

	
	
	Marine Pollution Transport Model (3D)
	2-30 km
	
	
	
	Western North Pacific
	
	

	
	
	UV index prediction system : Chemical transport model (3D)
	T42
	68
	48 h
	GSM
	Global
	
	


- COMPUTERS USED FOR DATA PROCESSING AT  RSMCs AND NMCs -  
REGION II

	CENTRE
	MAINFRAME (number cruncher)
	SECONDARY COMPUTER(S)
	WORK STATIONS

	ABU DHABI
	
	
	PCs

	BANGKOK (2008)
	IBM RS/6000SP 12.96 GFlops
	2 x RS 6000 Model 595
	IBM RS/6000 43P Model 140

	COLOMBO (2008)
	
	PCs Cluster
	

	HANOI (2010)
	
	PC Cluster (16nodes+8nodes)
	

	HONG‑KONG (2009)
	IBM Blade Center JS22 1 CPU (64 GFlops), Galactic SuperBlade 64 CPUs (460.8 GFlops), IBM p630 cluster (16 CPUs) 96 GFlops, IBM p690 (20 CPUs) 140,8 GFlops, IBM RS/6000 SP (44 CPUs) 66 GFlops 
	SGI Origin 2000, 2 SUN E450, 2 SGI O2 
	WSs

	KARACHI
	
	GRID RAK HP
	PCs

	MACAO (2006)
	
	
	

	MUSCAT(2008)
	
	PC Cluster of 20 nodes with total of 40 processors. Dual AMD Opteron 3.0, Dell PowerAdge 2600
	PCs

	PYONGYANG
	
	Pentium III
	PC/AT – PS/2

	SEOUL (2010)
	CRAY XT5 (25TFlops) and CRAY BARKER (683TFlops)
	HP V2500 (48PE)
	SUN 2000

	TEHRAN
	2 PC Cluster Systems 8 and 32 Nodes
	IBM 370 (2x 4381)
	PCs 

	ULAANBATAR
	
	PC Cluster System
	MICRO VAX 3400

	NCMRWF‑INDIA (2010)
	CRAY X1E(64nodes) (1.1Tflops)

PARAM PADMA(64nodes)(0.5TFlops)
	
	DEC Alpha WSs,  SUN Ultra Sparc II WSs, SGI ORIGIN 200 and O2 WSs

	BEIJING
	IBM CLUSTER 1600 (21 TFLOPS) 
IBM SP RS6000 NH1 SP (71 GFLOPS) 
	IBM SP2/32
	WSs

	JEDDAH (2008)
	
	DELL 670 Precision with 2 Processors
	WSs

	KHABAROVSK (2008)
	
	XEON-2, COMPAREX, COMPLEX GIS Meteo
	PC Pentium IV, PCs

	NOVOSIBIRSK
	CRAY EL
	XEON-2
	PCs

	TASHKENT
	
	HP 9000 
	PCs

	NEW DELHI (2010)
	10 Altix-350 (28 nodes) (14.4Tflops)
	SGI ORIGIN 200, 2CDC 4680
	IBM P5/595 (64 processors)

	TOKYO (2010)
	HITACHI SR11000/K1 (80x2=160 nodes) (21.5Tflops)
	HITACHI EP8000/570 (3 nodes)
	HITACHIs HA 8000/130W


�


Figure 5.2: Annual Plan of North Western Pacific Tropical Cyclone Track Ensemble Forecast Research Project











