PAGE  

Report on the Sixth
Asia-Pacific Satellite Data Exchange and Utilization (APSDEU) Meeting

Seoul, Korea, Korea Meteorological Administration

1-3 June, KMA

Version 11 (29 September 2005), David Griersmith

Readers of this report are reminded that KMA issues a CD at the end of the meeting which contains presentations.

Wednesday 1 June 2005
Introduction and Welcome

The Sixth Meeting of the Asia-Pacific Satellite Data Exchange and Utilization (APSDEU-6) group was hosted by the Korea Meteorological Administration at its Headquarters in Seoul, Korea.  

On behalf of Dr Kyung-Sup Shin, Administrator of KMA, Mr Soon-Kap Chung (Director-General of the Forecast Bureau) welcomed participants from many countries including Dr Husband representing WMO as an Observer.  He said APSDEU meetings have been contributing to exchange and utilisation since the first meeting in 1999.  KMA has been receiving foreign satellite data from many countries.  Since 2003 KMA has been developing a new satellite for communications, and  oceanographic and meteorological imaging.  The meteorological mission of COMS includes detection of severe weather around the Korean Peninsula.  With the development of COMS on track KMA is establishing a new satellite centre.  KMA hopes to contribute to satellite data exchange by providing good quality data from COMS.  

Mr Chung said that at APSDEU-6 there will be a lot of discussion on many topics including exchange of ATOVS data.  He hoped all present would have a pleasant stay and wished them a successful meeting.

At the end of the opening proceedings, he formally declared the APSDEU-6 open.

A detailed list of main Participants at APSDEU-6 is provided at Attachment A.

Agenda and Meeting Record/Secretariat

The detailed Agenda is provided at Attachment B.  Secretariat services were provided by Dr Mi-Lim Ou and Mr Hyun-Jong Oh and their staff.  Rapporteur services to provide the record of the Meeting proceeding were provided by Dr David Griersmith from the Australian Bureau of Meteorology, with support from Mr Fred Branski from NOAA/NWS, USA.

Presentations

Rapporteur: David Griersmith (primary); Fredrick Branski (secondary)

Session 1   Chair: Woo-Jin Lee         Co-Chair: Li JiMing

10:20- Overview of Australian Bureau of Meteorology Satellite Activities (David Griersmith, ABoM, Australia)

Abstract

The Australian Bureau of Meteorology (ABoM) is Australia’s National Meteorological and Hydrological Service.  It provides services such as weather forecasts and warnings, climate, oceanographic and hydrological information, in support of aviation, shipping, defence, industry and the general public, to enhance economic and social well-being.  The capacity to provide these services depends critically on space-based observations, and complementary ground-based observations coupled with computing and communications technology.  

This paper summarises the types of satellite data used by the Bureau, including assimilation into Numerical Weather Prediction (NWP) models, and Internet services.  In recent years Bureau local reception networks (e.g.antennae for MTSAT-1R, GOES-9, FY-2C, NOAA, FY-1D, MODIS reception) have been increasingly complemented by data from Internet, GTS or dedicated communications links, although timeliness, resolution and operational reliability remain important.  Another major trend has been greater use of products from X-band and R&D satellites.  For example, AATSR and altimeter data from ENVISAT, and scatterometer data from QuikSCAT, are being used.  Other key issues include: education and training in satellite data use; dissemination of satellite data via a SATAID server; re-engineering systems to receive new format data (e.g. LRIT, AHRPT, HRIT); data exchange arrangements; coordinated Australian approaches to data processing for AVHRR and MODIS; and ongoing clarification of user needs and priorities to assist in planning and applications development.  

This paper also provides an update on Bureau satellite data reception, processing and archive systems, and reports on plans for further X-band receptio and the Geostationary Imaging Transform Spectrometer (GIFTS) project.  Finally an overview of some of the recent developments concerning the proposed establishment of an Asia-Pacific Regional ATOVS Redistribution System (RARS) to enable rapid exchange of ATOVS data to assist NWP Centres to assimilate such data and thereby improve model accuracy.

10:40- China Meteorological Satellite Current Status and Future Plan (Zhao LiCheng, CMA/NSMC, China)

Professor Zhao (Deputy Director-General, NSMC, CMA) described current satellite programs of CMA.  He noted that since the launch of FY-1D on 15 May 2002 the satellite still performed very well, well beyond design life.  He provided examples of FY-1 imagery mosaics.

FY-2C positioned over the equator at 105E was launched 19 Oct 2004.  Two more satellites in the series will be launched.  The first image from FY-2C on 29 Oct 2004 was shown.  FY-2C provides S-VISSR and also LRIT 5 minutes later after each observation due to ground processing before redistribution.  28 observations are made per day.  

Prof Zhao then summarised future satellite programs.  FY-3A and B will be experimental systems for advanced polar orbiting instrumentation.  Launches are early 2007 and early 2009, then 2011 and thereafter for 5 operational follow-ons.  FY-3A will be ready for launch at end 2006 at placed in a morning orbit, 1010 to 1020 LST.  FY-3B may be in a pm orbit.  FY-3A carries many instruments, including IR and microwave advanced sounding.

MERSI has MPT with a 20 Mbps downlink and the other instruments downlink at HRPT.  There is also a 100 Mbps DPT downlink for China only.  DVB-S (Direct Video Broadcast) will be used to broadcast products across China.  

The next generation geostationary meteorological satellite series called FY-4 will be 3-axis stabilised and will carry a sounding capability.  Vis and IR satellites will be launched around 2012 and microwave FY-4 around 2015.  

11:00- Status of MTSAT Program (Akihiko Nakazono, JMA, Japan)

Mr Nakazono showed the first MTSAT-1R images and presented a special framed image to KMA to encourage great success with Korea’s COMS satellite program.

Mr Nakazono described the MTSAT-1R and MTSAT-2 missions.  MTSAT-1R started test transmissions on 31 May 2005 on a regular basis.  The MTSAT-1R observations schedule was described, plus HiRID, LRIT and HRIT.  LRIT is 64 kbps with lossless/lossy JPEG images.  

GOES-9 continues until around July 2005.  MTSAT-2 is scheduled for launch by April 2006 and will stay in standby mode for meteorological functions until early 2010.  

Discussion focussed on transmissions to the ground noting that HRIT is in the form of 10 files.  It was noted that when HiRID ends in 2007 (date TBD) then HRIT would be available to users much sooner after the start of each full disk observations, since at the moment the HiRID and HRIT transmission occur in series.

11:20- JAXA Activities in Earth Observation from Space (Tomomi Nio, JAXA/EORC, Japan)

JAXA’s long term vision was released in April 2005.  It involves contributing to a safe and rich society by utilising space technology.  This is reflected in the 10 year GEOSS plan.  JAXA’s contributions to GEOSS were outlined.  ALOS is launched Sept 2005.  GCOM-C is for greenhouse observations.

TRMM has operated since Nov 1997.  A tropical cyclone database from JAXA has been very popular.  This will be merged with the AMSR-E (launched May 2002 on Aqua) database next 8 June 2005.  For access see www.eorc.jaxa.jp
EOC has been receiving MODIS data by direct readout since July 2004.  EOC also gets NRT data via landline.  Full binary data is available at 5250 yen per month.  Other data is available on the web.

Launch schedules include:

· ALOS Sept 2005

· GOSAT Aug 08 (Greenhouse gases satellite)

· GPM Feb 09

· GCOM-W and C in ~2010

Some key points in relation to these satellite programs were noted.  For example, ALOS has a 46 day repeat cycle.  GPM is a joint NASA, JAXA and NICT mission.  Expected partners include CNES.  GPM will give a 3 hour global rain map and provide data for the international flood network.  L1b data will be distributed to JMA in RT.  GDaWG coordinates data issues – next meeting will be held in winter 2005.

Participants were invited to note that EORC is moving to Tsukuba.  

11:40- Update on Current and Future NOAA Satellite Systems (Edward Tabor, NOAA/NESDIS, USA)

Dr Vince Tabor from the Office of Satellite Data Processing and Distribution described NOAA activities.  

The NOAA-N era began 20 May 2005 in which an agreement with EUMETSAT enables sharing the load on providing polar orbiters (Europe is providing the Metop series).  For NOAA-N some of the changes included a new L1b format change.  MHS actually uses CCSDS protocol and needed an MIU interface unit.  Also HIRS resolution changed from ~17km to 10 km.  There were also AMSU changes.  Dr Tabor also described other detailed changes on NOAA-N.   

Dr Tabor noted that a new NOAA Satellite operations facility is being established – staff moves will take place around October 2005 and be done by early next year.  The IJPS system overview implies massive sharing to enable data sharing and exchange.  

Pipeline processing is being introduced to get around the timeliness problem of bringing in large data volumes such as those from IASI.  IASI L1c will be received.

The plan is that on day one, NOAA current operations from a large number of instruments will be changed completely to process and send around full resolution data from METOP instruments.  

Discussion

Mr Takeuchi asked about NOAA’s new processing system and data access.  NOAA will implement a new distribution server (AIX platform) in August 2005.    

12:00- Lunch Break

Session 2   Chair: Zhao LiCheng       Co-Chair: Akihiko Nakazono

14:00- Meteorological Satellite Data Serving Ability in China (Sun AnLai, CMA/NSMC, China)

Dr Sun outlined CMA/NSMC meteorological satellite data processing activities.  IBM P690 servers are used with a tape library with 1500 Tb.  SAN storage system enables on-line storage for 3 months.

DVB-S (Digital Video Broadcast) is used to disseminate satellite data, as well as Internet servers.  Digital Video Broadcast is undertaken by the China Star-1 communications satellite at 87.5E longitude position.  DVB is used because landline networks are not developed well enough e.g. low bandwidth is inadequate.  Also reception systems are expensive.  The initial purpose of DVB-S was for MODIS distribution.  The system went operational in mid 2004 with over 70 users with ground terminals.  MODIS dissemination started in June 2004, then FY-1 and AVHRR in September 2004.  System can support more than 8192 users, it is fast and has 6Mbps bandwidth, and uplinked data can be prioritised.  Although the DVB coverage is centered mainly over China, 19 countries are under the footprint.  

NSMC also has a registered user website with data and products available in RT.

Future work includes:

· improve DVB-S capability via distributing FY-2C NWP products in 2005 and adding in a data ordering function;

· improve archive system for 20 years of data, including metadata, L1b, QC and so on.

Questions:

Mr Takeuchi asked about processing centres involved in the DVB distribution system.  Dr Sun explained that NSMC is the main processing centre – he outlined processing times.  FY-1B is available in about 15 mins, but for MODIS there is a 30 min delay before distribution.  DVB-S users could be anyone – currently the users are mainly provincial weather services.  Dr Ahn asked about DVB-S future plans and FY-3/4 dissemination.  Dr Sun said the bandwidth can be upgraded to accommodate higher data rate satellites like FY-3 and FY-4.  

14:20- Development of GTS and Data Exchange in China (Yatian Guo, CMA, China)

Mr Guo outlined the three generations or eras in the evolution of CMA’s GTS systems.  Highlights included TCP/IP for Offenbach, Tokyo, Moscow, Seoul and Ulan Bator.  There are 9 main links in place now.  In April 2005 a third phase of upgrading began. 

Current links include Beijing-Tokyo at 48 kbps.  Other links are to Moscow at 128 kbps and to Seoul at 256 kbps.

Data received on the GTS was described.  These include BUFR NOAA EARS via GTS Seoul and RSMC Beijing link.  

PCVSAT uses China Star-2 and typically sends out messages using 2 Mbps.

China’s view of the ATOVS community issues is that here is much more work to be done.  NSMC wants NOAA ATOVS on the GTS.

Questions:

Mr Branski said the ATOVS data in BUFR format comes from NOAA/NESDIS and it is distributed on the GTS.  NWS NCEP only does model output.  Re AMSU data, he suggested perhaps Beijing could get this from JMA.

14:40- Status of the GTS system connected with RTH Tokyo (Akihiko Nakazono, JMA, Japan)

Mr Nakazono gave an outline of key communications issues involving RTH Tokyo.  Tokyo is linked with Beijing, New Delhi, Washington and Melbourne.  Main Tokyo connection bandwidths are: 1.5 Mbps Cloud I Frame Relay to Melbourne and Washington; 128 kbps Cloud II to Beijing and New Delhi – all operated on TCP/IP.  

The Tokyo – Melb link in that direction is well used, but in the reverse direction it is almost empty.  A similar situation applies for the Tokyo to Beijing link.  

JMA is upgrading comms, that introduce the operational batched ftp system.  JMA Internet connections involve 2 in HQ, one 20 and one 8 Mbps.  The former was upgraded from 10 Mbps this March.  

15:00- Current and Future Telecommunication System of KMA (Dongil Lee, KMA, Korea)

Abstract
Usually telecommunication system has two core components, one is the physical network, the other is system with application software. The basic functions of telecommunication are to collect and disseminate time-critical weather observation data, products and information for routine operation, to archive weather data and products and to provide the user access based on web technology. The core of KMA telecommunication system is dedicated intra network to connect with more than 600 sites to collect every minutes observation data. Global Telecommunication System of KMA has two circuits with JMA and CMA each. Recently automatic routing function among 3 centers are implemented for stable data exchange. The core telecommunication system of KMA is "Combined Meteorological Information System(COMIS)" which has several sub-systems like GTS server, Communication and Analysis server, and servers for external users. This COMIS is centralized system based on WEB and each sub-system is dual for High Availability. 

To meet various user requirements, ISP/BPR(Internet Strategy Plan/Business Process Reengineering) project for next communication system is under going. Next system will have the enhanced user access mechanism based on WEB and GRID service to ensure request/reply function. Broadcasting function of COMSAT and High Speed Internet will be the basement of next communication system.  

Mr Lee spoke about the KMA domestic network with 5 links to 45 Mbps and many others down to around 4 Mbps.    A redundant cloud approach is used to ensure that if one part of the network fails another part will take over.  KMA runs wireless networks in addition.  

KREONet2 is part of the international links for research at very high data rates.  There is a meteorological disaster system with 100Mps to ensure rapid delivery  Met Info Service System for Disaster Prevention (MISS-DP).  This is a dedicated system for Government and media users.

In 2006 KMA will replace their GTS system and upgrade their external Internet server system.  Other activities included a Global Interactive Forecasting System and work on GEOSS requirements.  

15:20- Tea/Coffee Break and Group Photo

16:00- US NOAA NWS Telecommunication Operation Center Status (Fredrick Branski, NOAA/NWS, USA)

Mr Branski spoke to a summary document on USA NWS communications systems.  The Central Data Switching System is a key part in exchanging data with remote locations.  The AWIPS Network Control Facility is also operated.  This has been recently changed to a DVB-S mode.  

Work continues on the Message Switching Software System MS3. 

16:20- Current Status of Meteorological Satellite Service in KMA (Seon-Kyun Baek, KMA, Korea)

Dr Baek  described the range of satellite data used by KMA including GOES-9, FY-2 and Meteosat-5, NOAA and Terra/Aqua.  Meteosat -5 covers the western part of the Asian area well, and certainly better than from GOES-9 alone.  

Main reception stations are:

Seoul for NOAA – 12, 16 and 17; Seosan 100SW; Munsan 50 NW of Seoul

FY-1D has been received since July 2004.  IR4 channels from FY-1D will be used operationally by forecasters in September 2005.  

Applications examples were shown including yellow sand which can be hard to discriminate from low cloud.  An Infrared Difference Dust Index has been developed and is used.  Mr Hu Xiuqin from NSMC is visiting for further development of this new algorithm.

ATOVS data are used as input to NWP models e.g. N-16 is used, but N-15 and 17 are not used due to problems.   AAPP V4.5 is used.  The satellite sounder data comparison with autosonde data shows very good agreement – the intercomparison allows bias to be averted.   

ATOVS wind speed is also being checked using local ground-based systems and that shows that the former often tends to overestimate wind speed. 

KMA runs IMAPP from University of Wisconsin and does AIRS processing.  

Preparations for MTSAT-1R include reception of all signals in July 2005.  FY-2C will be received from late 2005 (a new reception system is going to be used).    

16:40- Recent Progress at the Canadian Meteorological Center (Nicolas Wagneur, CMC, Canada)

Mr Wagneur presented Gilles Verner’s talk.  Mr Wagneur is from the Data Assimilation area in CMC.  

CMC has three GOES readout stations.  MSC operates HRPT stations at Edmonton and Halifax.  For EARS there is Eumetsat equipment in Dorval at CMC HQ which is an EARS node.  

The GTS CMC-NWS link is now at T1 and a new T1 CMC-NESDIS link is to be established after move to new NOAA Satellite Operation Facility.  There is also an Eumetsat-CMC link for EARS.  

Models include global model with 4DVAR (T108 inner loop), and a regional 15km res model over North-America.  There is a HiMAP mesoscale model covering area of choice.

The CMC AMDAR program was described.  

The new GEM regional model has 58 levels, 15km res.  Newer data sources include MODIS polar winds, Aqua AMSU-A, GOES-12 water vapor channel and GOES-9 winds.

Ensemble Prediction System with 16 members and GEM at 1.2 deg using an Ensemble Kalman Filter to assimilate data.   

Global 4DVAR assimilation cycle implemented 15March 2005.  Data obs numbers being assimilated have roughly doubled or 60% increase, depending on data type.  

Data priorities include:

· MTSAT-1R and AMVs from it; 

· MSG data

· Canada would also like Asia-Pacific RARS data which is up stream and would benefit modelling at CMC.  

17:00  Status of Operational NWP System and the Satellite Data Utilization at JMA (Yoshiaki Takeuchi, JMA, Japan)

Abstract

The Japan Meteorological Agency (JMA) started to operate a Non-hydrostatic Meso-scale Model instead of the hydrostatic Meso-scale Model in September 2004. The new model simulates well rain bands associated with bai-u and snowfall over mountain in winter season. The global spectral model (GSM) was also renewed by implementing a new cloud water scheme, radiation scheme in clear region, revised surface albedo in 2004 and by implementing a four dimensional variational assimilation scheme, a semi-Lagrangian advection scheme and an incremental initialization scheme in February 2005. Some new satellite observation such as Terra/MODIS and Aqua/MODIS winds in Polar Regions, the ATOVS level 1c radiance with RTTOV-7 instead of the level 1d radiance with RTTOV-6 and the Aqua/AMSU-A data has been implemented into the global assimilation scheme. As a result of those renewals, the performance of GSM has been rising rapidly. 

As to inter-regional exchange of direct received ATOVS data which was agreed at APSDEU-5 meeting in April 2004 and discussed at the Regional ATOVS Retransmission Service (RARS) workshop at EUMETSAT in December 2004, JMA exchanged some sample data set with KMA in April 2005. JMA is also investigating the redistribution of ATOVS data received at Syowa base via National Institute for Polar Research (NIPR), the early distribution of which might contribute to the improvement of forecast around the base and possibly to forecast in the Australian region
In JMA’s NWP status report Mr Takeuchi highlighted the following:

· 60km global model, GSM TL319 40 levels

· RSM – regional model 20 km res

· MSM 10km L40, also non-hydro model 10km

The main computing is using an Hitachi SR 8000E1  - since March 2001, which is located at the Kiyose office.  

A new parameterisation scheme for marine stratocumulus has been implemented in GSM.  Also regarding assimilation there are many changes including MODIS polar winds, ATOVS L1c instead of L1d data, plus Aqua AMSU-A L1c data.  

The MSM now assimilates QuikSCAT and Aqua AMSR-E precipitation plus precipitable water.  MSM must endure a huge range in diurnal data coverage.  

JMA and KMA have already exchanged sample AAPP data.  Further data exchanges of sample data are needed for:

CMA Lasha, Beijing, Urumuqi, Guangzhou

Hong Kong 

ABoM – all stations

Syowa base has received DMSP and NOAA since Feb 1997.  Since last year there has been a 1 Mbps Intelsat link with data transport to the National Institute of Polar Research.  JMA wants a link to that Institute for assimilation needs.  JMA can then give the Syowa data to the ABoM and other countries.  

Scatterometer and microwave data – JMA has a great need for data from newer satellites.

Future plans were outlined including microwave radiance data for GSM SSMI, TMI, AMSR-E, Aqua AIRS and GPS occultation.  A new supercomputer Hitachi SR11000J1 is going to be implemented with 13.1 Tb memory.

JMA requirements were outlined as: 

· QuikSCAT data continuation

· SeaWINDS from GCOM-W and GMI from GPM
· SSMIS through GTS from NOAA/NESDIS

· ASCAT through GTS

· DB ATOVS through GTS

· CSR from GOES through GTS
· Met-8 and GOES images from multilateral exchange

17:20  Status of AMDAR Implementations at JMA (Yoshiaki Takeuchi, JMA, Japan)

Abstract

 The Japan Meteorological Agency (JMA) started AMDAR data dissemination via GTS in FM42 form in August 2004 based on agreements with JAL and ANA. JMA receives ACARS data from an ACARS data link provider, converts the ACARS data to AMDAR data with a filtering by an elimination list, and distributed via GTS.

Now JMA is planning the AMDAR dissemination in BUFR form aiming the implementation in March 2006. The new system includes a height correction, i.e. height to pressure level conversion, just before the BUFR encoding with the filtering.

The AMDAR data has the greatest impact to the JMA meso-scale model (MSM) because the AMDAR data covers large area on the model domain and the hourly data can be fully ingested to the four dimensional variational analysis. 

Regarding JMA global spectral model (GSM), about 20% of decoded AMDAR data are used in the global analysis due to thinning. The proportion of rejected data is very few so that the data quality is excellent. The performance of GSM forecasts was verified against AMDAR data in global. The temperature bias and RMSE in April 2005 are better than those in April 2004.

Mr Takeuchi summarised the history of AMDAR in JMA.  The data has a big impact on JMA mesoscale modelling, and with 4DVAR all data can be ingested.  At night the data volume is very low.  Hourly wind analyses from the model are produced along the main airline routes.  The actual used data is only about 20% of the total due to thinning.  Few data are rejected so the data quality is excellent.  AMDAR is also used as verification for the GSM.  

17:30-18:00 Discussion

18:30- 20:30 Dinner Reception by KMA

20:30- End of day’s activities

Thursday June 2, 2005

Session 3   Chair: Yoshiaki Takeuchi     Co-Chair: Edward Tabor

09:30- Overview of Recent Development of NWP System at KMA (Woo-Jin Lee, KMA, Korea)

Abstract

The numerical weather prediction system at Korea Meteorological Administration (KMA) will be introduced with a specific focus on the asynoptic data assimilation using satellite-based observation.

As the migration of supercomputer from NEC SX to CRAY X1E proceeds, a high-resolution global model T426L40 is under test operation. The high-resolution version will be on operation by July this year after tuning of KUO convection scheme and associated cloud-radiation feedback. In parallel, unified 3dVar is developed to interface with both global and regional model (WRF) to share the forward operators, which will be on test operation by the end of 2005. 

The satellite-based observations have been increasingly used in both global and regional 3dVar system at KMA. The ATOVS radiance is directly converted to both thickness and humidity increments on the model background. The Quikscat retrieved sea surface winds are converted to wind increments at boundary layer. The MODIS retrieved polar winds are under examination to be used in global 3dVar. The FGAT algorithm is also developed to improve the observation increments. 

Radar reflectivity and Doppler wind from S-band radars are currently used in regional 3dVar to correct both moisture and thickness field in the model, which will be extended to c-band radars in next few months.

Meeting with the huge increase of satellite data in volume and channels including AMSU-A(AQUA), COSMIC GPS, AIRS, AMSU-B , the forward operators and assimilation algorithm will be continuously extended and improved in the future. 

Dr Lee described KMA NWP including the 3D VAR global system, and acknowledged assistance from JMA.  Unified 3DVAR is to be tested in 2005, with a view to 4DVAR in 2007.  The immediate plan includes T426L40 global model and a 10km regional model, plus considerable work on data assimilation to utilise some of the huge increase in satellite data types such as COSMIC GPS, SSMI, AIRS, AMSU-B, AMSR-E.

09:50- Impact of Quikscat Wind on Operational Global 3DVAR System of KMA (Seung-On Hwang, KMA, Korea)

Mr Hwang described the slightly positive impact of QuikSCAT data on the KMA 3DVAR system.  

Nicolas Wagneur asked about the source and Mr Hwang said QuikSCAT was obtained via ftp from NASA.  

10:10- Development of ATOVS Data Assimilation for Regional Forecast System (Eun-Joo Lee, KMA, Korea)

The KMA Regional Forecast System 10km res model produces 3-hourly background fields and 6-hourly forecast fields.  Ms Lee described data assimilated including lack of observations over the sea, hence a 1DVAR system is used.  ATOVS data are important as input to the 1DVAR with RTV-7, giving input to 3DVAR analysis.    

The conclusion was that the results indicate a small impact.  Future plans include L1c assimilation, direct radiance assimilation in Regional 3DVAR, followed by assimilation over land.  For the Regional Forecast system there will be a test of 1DVAR impact on typhoon forecasts.

10:30- Tea/Coffee Break

11:00- Estimating Stabilities Indices from MODIS Infrared measurements over the Korean Peninsula (Byung-Ju Sohn, SNU, Korea)

Professor Sohn outlined various instability indices such as LI, K, SK and KO and Maximum Buoyancy index.  Physical retrieval is done using the interactive retrieval scheme for temperature and humidity of Rogers 1976, and Ma et al 1999.  Ch 27,28,29 are used for moisture profiles and 31 and 32 for surface temperature and TPW.  Ch 33 is used for temperature.  So six channels are used in all.  A forward model calculation is needed  and a fast model calculation is done using RTTOV-7.  First guess field is taken from interpolation of the KMA RDAPS forecast profiles at 10km resolution.

Examples of retrieved profiles were shown including a case study of thunderstorms over the Korean peninsula.  The technique showed impressive results.  

Dr Griersmith asked about radiosonde validation but Prof Sohn explained that there was only very limited such data with insufficient temporal and spatial sampling.  Professor Sohn agreed that using some AIRS channels might be a useful extension to the work.

11:20- National Strategy for Global Earth Observation System of Systems (GEOSS) (Dongil Lee, KMA, Korea)

Mr Lee explained that the overall objective of GEO and GEOSS was monitoring the earth system, with outcomes like safety of life and property, sustainable development and mitigation of disaster impacts.  Social benefits of K-GEOSS are based on user requirements and include reducing loss of life and property from natural disasters, climate, and environment change, conservation, and water management issues.  Interagency working frame (plan) is being finalised at the moment. – an Ad Hoc task team is developing a National Strategy for GEOSS.  There is a National Committee for GEOSS and KMA serves as the Secretariat.  

There is also a National Earth Observation System of Systems (NEOSS).  Infrastructure includes high performance networks and computing, and earth system modelling.  Global RIng Network for Advanced Applications Development called GLORIAD is a high performance network for many applications involving Korea  Hong Kong, Beijing, Vladivostok and Europe.  

The core concept is based on user requirements.  There is no data utilisation without data exchange.  Models are ready for more observational data, especially space-based observations.

Mr Branski spoke about linkages with the WMO Future Weather Information System.  Prof Sohn asked about funding of exchange of data and improving data availability.  Mr Lee said free sharing of data and information was very important, and that WMO standards are in place.  

11:40   Importance of RARS and Potential Impact on NWP Systems – Guest speaker Roger Saunders (Co-Chair of ITWG/ITSC), Met Office, UK

Dr Saunders noted the recent sister meeting for North America-Europe Data Exchange meeting in Offenbach April 2005

At Met Office gets global L1b from NOAA/NESDIS on a dedicated link – it is processed to L1c and 1c data is passed to European centres.  An antenna farm gets local HRPT data which goes into local area models.  The EUMETCAST system with EARS is the third source of data.

The motivation for getting ATOVS data comes from mean data delay times.  Cutoff times for main model runs mean that a lot of ATOVS N-15,16,17 data is never assimilated.  Blind orbit data processed by NOAA is late.  EARS was established to mitigate delays.  EARS ATOVS includes a planned extension to NOAA-N, N’ and also to dissemination of Metop via AVHRR, ASCAT, and MHS.  EARS has about 9 different stations.   BUFR format L1c data is also available.  

Initially a subset of 5 stations for AVHRR being added to EARS soon.  For a 2 hour cutoff 30% of non-EARS data over Nth Atlantic gets into the model but with EARS 75% of data gets in to the main run.   Also the geographical coverage as a result of the EARS data is far better.  Many gaps are filled.

An experiment to assess the impact on forecasts of early cutoff was undertaken.  Sthn Hemisphere forecasts are dominated by satellite data and including the extra data has positive impact on Nthn Hemisphere.  Impacts for N Hem seem to be bigger for short range forecasts say 24 versus 48 hrs.  For S Hem there is an across the board improvement for 24 and 48 hours.

Dr Saunders concluded that with Eurolam and global models, forecasts are improved as a result of EARS data exchange.  

MODIS winds compared to a control without those data show reduced forecast errors over N America over all forecast periods.  The winds from both Terra and Aqua are very helpful therefore.

The GPS ground network is quite dense over Europe.  Next year total column WV from GPS will be used operationally.   

Overall, the  impact of satellite data on models shows that the main component of the observing system is satellites, whereas sondes are the second or third component in terms of impact.  

The number of instruments of interest to NWP and number of observations increase.  The latter increases exponentially e.g. as a result of Metop, NPP and NPOESS.

Dr Saunders illustrated RFI threats at 6, 10 and 19 GHz on AMSR-E - colours close to cities show contamination from RF interference, meaning that use for microwave bands meteorological studies is being decimated.  

Nicolas Wagneur asked if IASI data might go into EARS service.  Roger Saunders said there are plans but not on day one – also only a subset.  A subset will go on to the GTS.  

Dr Griersmith thanked Dr Saunders for his clear and very helpful presentation and for his kind contribution through coming to the meeting.  Dr Griersmith emphasised the revolution as a result of increased satellite data and positive impact on models.

Dr Saunders responded to Mr Branski’s comment about sondes, that sonde data were essential in that there are biases in RT models and for other reasons.  There are some WMO initiatives around planning for composite and integrated observing systems.  Also various countries are addressing the issue of upper air networks.  Dr Griersmith said the Bureau was undertaking an observing systems study.  Also NWP model studies could assist to assess the impact of various components of integrated adaptive observing systems.  Sondes were needed to assist in use of satellite data and for climate and other purposes.  Also 

Mr Takeuchi noted that AMDAR data was important and Dr Saunders said that humidity data still needed some work.  

12:00- Lunch Break

Session 4   Chair: Sun AnLai   Co-Chair  Sung-Nam Oh

13:30- Introduction to COMS Development Plan (Myung-Jin Baek, Korea Aerospace Research Institute (KARI), Korea)

Abstract

COMS-1 program is one of the Korea National Space Programs to develop and operate a pure civilian satellite of practical-use for the compound missions of meteorological observation and ocean monitoring, and space test of experimentally developed communication payload on the geostationary orbit. The target launch of COMS-1 is scheduled at the end of 2008.  COMS-1 program is international cooperation program between KARI and EADS Astrium and funded by Korean Government.

COMS-1 satellite is a hybrid satellite in the geostationary orbit, which accommodates multiple payloads of MI(Meteorological Imager), GOCI(Geostationary Ocean Color Imager), and the Ka band Satellite Communication Payload into a single spacecraft platform. The platform and GOCI payload will be delivered by EADS Astrium.  On the other hand, MI payload will be delivered by ITT of U.S. and Ka band payload by domestic supplier, ETRI.  

The MI mission is to continuously extract meteorological products with high resolution and multi-spectral imager, to detect special weather such as storm, flood, yellow sand, and to extract data on long-term change of sea surface temperature and cloud.  The GOCI mission aims at monitoring of marine environments around Korean peninsula, production of fishery information (Chlorophyll, etc.), and monitoring of long-term/short-term change of marine ecosystem.  The goals of the Ka band satellite communication mission are to in-orbit verify the performances of advanced communication technologies and to experiment wide-band multi-media communication service.  

Dr Baek described Korean Government support for COMS and the three missions of COMS for communications, oceanography and meteorology.  There will be an HRIT/LRIT downlink.  

The COMS satellite has one solar array.  MI is the meteorological imager from ITT, GOCI is the oceanography instrument (Geostationary Ocean Colour Imager).  GOCI covers only a 2500 km square2500 x 2500.  8 visible bands.  MI has one vis and 4 IRs.  Scan time 27 mins for full disk and 10 bit data.

The Ka band communications payload will be supplied domestically.  Ka band downlink is 18.3-20.7 uplink 27.5-30.8 GHz.  COMS can be launched on any number of vehicles e.g. Delta  or Ariane.    

The COMS operational lifetime is 7 years and mission life 10 years.  It is 3 axis stabilised.   A location of 116.2 or 128.2E will be chosen.  Spec is +-0.05 deg for station keeping accuracy.  Image navigation error is 2km spec.  

Meteorological data delivery times are specified to within 15 mins of end of image acquisition.  ITU registration L-band 1670-1710 MHz for downlink.  S-band uplink for LRIT 2025-2110, and 2200-2290 telemetry downlink.

The Prime contractor is EADS Astrium as of April 2005.  The System requirement review is 13-14 June 2005; system requirement review August 2005; CDR March 2007; launch end 2008.

13:50- Introduction to COMS Meteorological Data Processing System (Myoung-Hwan Ahn, METRI, Korea)

Abstract

The Communication, Ocean, and Meteorological Satellite (COMS) to be launched in year 2008, will be the first Korean multi-purpose geostationary satellite aiming at three major missions, i.e.: communication, ocean, and meteorological applications. The meteorological mission sponsored by the Korea Meteorological Administration (KMA) consists of payloads, ground system, and data processing system.  The program called COMS Meteorological Data Processing System (CMDPS) has been initiated for the development of data processing system for the meteorological applications to be operational by the end of 2008. The primary objective of CMDPS is to derive the level-2 environmental products from geo-located and calibrated level-1B COMS data. Preliminary design for the level-2 data processing system consists of 16 baseline products and will be refined by end of 3rd program year. Also considered for the development are the necessary initial information such as land use and digital elevation model, algorithms for the vicarious calibration and procedures for the calibration monitoring, and radiative transfer model. Here, we briefly introduce the overall development strategy, flow chart for the intended baseline products, a few preliminary algorithm results and future plans described software and algorithm development to provide geophysical parameters from COMS.  L1.5 data will form the basic processing level.  COMS Meteorological Data Processing System (CMDPS).   

Dr Ahn described software and algorithm development to provide geophysical parameters from COMS.  L1.5 data will form the basic processing level.  COMS Meteorological Data Processing System (CMDPS).   

Baseline products involve 16 defined as preliminary in 6 groups, cloud detection, AMV, surface information; WV info; aerosol info and cloud info.  These are being derived by Kyoungpook, Metri and the main providers.  Aerosols are important in the Asian region especially in springtime.  Baum et al 2003 image of indices of refraction shows that one can discriminate between water and ice clouds.

Aerosol optical depth is of interest to users quantitatively and as input  of dust-storm monitoring.  Difference between clear and actual surface reflectance helps to work out Aerosol Optical Depth (AOD).  Knapp et al have worked on satellite data.

There will be visible calibration on the ground before launch so there is a strategy to do CAL after the satellite goes up. 5% is achievable – currently 10 %.  

In response to Nicolas Wagneur, Dr Ahn said that radiance data would be made available on the web, and that L2 products were under consideration.

14:10- Introduction to Future COMS Operational Center (O-Ung Kwon, KMA, Korea)

Abstract

 KMA still remains as an end-user of foreign meteorological satellites, mainly GMS, GOES and many other Geo and Leo satellites. However, after the successful launch of the Communication, Ocean, and Meteorological Satellite (COMS) in 2008, KMA will have responsibility in sharing COMS meteorological observations with world meteorological community. To fulfill the responsibility, an integrated system of experts and facilities to receive, analyze, and re-distribute the COMS meteorological observations is needed. 

 The Meteorological Operational Center will carry the meteorological mission of COMS, such as mission control of COMS Meteorological Imager (MI), meteorological data reception/analysis/distribution/archive, research and development on next-generation meteorological satellites, domestic/foreign user services and planning of the second Korean Meteorological Satellite. Operation of COMS, including Telemetry and Command will be carried out by Korea Aerospace Research Institute (KARI). 

 A new center building is going to be designed by the end of this year. The building will have been constructed one year before the launch of COMS. Of course, ground system such as RF system, computer system, network and other facilities in the Center building will be set-up for the meteorological mission success of COMS. 

Mr Kwon said KMA has a responsibility to share COMS (Communication, Observation and Meteorological Satellite) data with the world meteorological community.  The main functions of the Center are downlink, generation of products, broadcast of products via LRIT/HRIT, and receipt of foreign countries data.  KMA will lead met data processing.  

COMS MI observation schedule might be 3 hrly full disk, NH 30 mins, and East Asia every 15 mins.  COMS has a special observation mode.  

The Center may have 4 divisions with ~87 people in 2008.  

Mr Takeuchi asked if there was a possibility of special typhoon observations.  Dr Griersmith asked about coordinated observations for COMS and the other geo satellites.  Dr Ahn hoped that in the next two years or so coordinated schedules would be realised.  

14:30- Tea/Coffee Break

Session 5 (Special) 

Chair: Fredrick Branski         Co-Chair: Luisa Blanchfield

15:00- Implementation of the WMO Space Programme – Improving Satellite Data Access and Utilisation (Robert Husband, WMO)

Dr Husband thanked the participants for enabling WMO to be present in an Observer role, because of WMO’s great interest in RARS and related exchange and utilisation issues.  He spoke about the WMO Space Programme, IGDDS (Integrated Global Data Dissemination System) , RARS, 

In 2003 the WMO Space Programme was established as an important cross-cutting program not unlike the Natural Disaster Mitigation program.  Dr Hinsman is attending a meeting in S America and one topic will be the S. American RARS.  

The IGDDS involves regional data collection and processing, plus dissemination via an Advanced Dissemination Method (ADM) which could occur in practice in many ways.  

WMO aims to:

· improve access to RT data e.g. by matching data reception arrangements to the needs of various user communities.    

· improve RT data utilisation e.g. via data exchange, improvements in timeliness, reliability/availability 

CGMS requested WMO to facilitate implementation of a global RARS.  The first RARS workshop was held in Darmstadt in Dec 2004.  The Report can be made available easily and gives a consolidated set of requirements from around the globe.  

Dr Husband summarised some of the main outcomes of the meeting including the need for an Asia-Pacific and a South American RARS.  

Concerning the Asia-Pacific RARS Dr Husband highlighted the need for scalability to enable future additional data to be exchanged.  A more general regional dissemination capability might be built in to the Asia-Pacific region.  Possible satellite broadcast options for the Asia-Pacific were also examined including ChinaStar and Asiasat satellites.  

EARS started in 2002 with 128 kbps and has grown to 3.7 Mbps at the moment with MSG ATOVS and other data provided in RT.  Key factors in the success of EUMETCAST include:

· cheap, reliable off the shelf reception stations c.f. direct reception systems more than 

· Ku band over Europe with 85cm dish or C-band over Africa with 2.4m dish – slightly larger antennae near the edge of footprints

· data consolidated into one dissemination mechanism

With MSG-1 not having direct broadcast (DB) there was great pressure on EUMETCAST.    This was one of many data types that ended up as part of the system.  Metop will be the next system with data to be disseminated.  There are now over 1000 registered users.

Resilience in the event of spacecraft problems is expected as a result of a similar system in Asia-Pacific region.  Also the lifetime of geo satellites is extended since DB is impractical for inclination way beyond the capability of non-tracking ground direct reception antennae.  At around 1 deg drift per annum one then gains extended use of geo satellites.  Meteosat-5 is one such example which has been in use way beyond its 5 year design life.
For Asia-Pacific region a Eumetcast system could be established.  The development costs in Eumetsat are relatively low.  

Topics at the next RARS workshop around 4th qtr of 2005, might include:

· refine regional requirements

· discuss implementation of A-P and S America RARS

· proposed standards for RARS operators

· document global RARS architecture

· possible evolutions of architecture  to accommodate new observing systems like Metop, NPP and NPOESS.

1530  Asia-Pacific RARS Implementation Plan (D.Griersmith, ABoM, Australia)

Dr Griersmith spoke on a number of key issues for Asia-Pacific RARS implementation, including those arising out of the 16-17 December 2004 CGMS/WMO REGIONAL ATOVS RE-TRANSMISSION SYSTEM (RARS) WORKSHOP at  EUMETSAT Headquarters, Darmstadt, Germany.  The final report of that meeting is on the WMO web site.

As for HRPT Stations, the network will be built on existing national stations (Australia, China including Hong Kong, Japan, Korea, New Zealand).  Further stations will be identified subject to 

· coverage/user requirement assessment (e.g. NWP models)

· network/communications considerations

· possible candidates (need to define this)

· Singapore, Guam, Tahiti, Fiji, Hawaii

· additional Antarctic stations (McMurdo, Dumont d’Urville, Siyowa – in addition to Casey) – possibility of integrated approach

· assumption that processing is done at each HRPT station – output AAPP Level 1a or 1c

· and that transfer of data between stations and processing centres is a hybrid mixture of GTS-based FTP, internet-based FTP, national communications.

· Standardisation Recommendations included use of a commonly agreed version of the AAPP software, and data in BUFR (which should be integrated into the distributed software).

For the Asia-Pacific region between 2 and 6 Data Collection and Distribution Centres (Nodes) proposed: Tokyo, Beijing, Seoul etc (approximates to Region II); Melbourne, Singapore etc; (approximates to region V).  There should be Centres responsible for both regional and inter-regional distribution.  Comms should build on GTS architecture with regional distribution using a combination of FTP/Internet or GTS – depending on available connectivity.  For inter-regional distribution the first preference is GTS – subject to meeting timeliness targets.  Tests need to be conducted (Melbourne<>Tokyo, Tokyo<>Washington, Melbourne<>Exeter).

Dr Griersmith highlighted that RARS increases satellite data use with big global impacts; there is a European expansion to AVHRR, ASCAT, geo data.  Also RARS fits with WMO, GEOSS and an Asia-Pacific regional system for coordinated rapid data exchange, direct reception, processing (cal/nav) and archival, applications, R&D and training.

Australia’s requirements include ATOVS, ASCAT; also MODIS, AIRS, DMSP (e.g.SSM/IS).  Australian region requirements include a desired expansion to Antarctica and NZ, then global data.  Satellites for RARS data: NOAA, Metop, DMSP, ENVISAT, NPP, NPOESS, FY-3, Aqua, Terra.  Australia requires BUFR mainly, possibly HDF (for ATOVS Level 1d), with timeliness: <2 hours for global, but preferably better for meso models (30 mins).  Desired mechanisms were initially GTS; could also be satellite broadcast, Internet, ftp server, RANET (Radio and Internet for the Communication of Hydrometeorological and Climate Related Information) etc.  Cost of access is an issue. 

Australia’s current capabilities span data acquisition at six HRPT stations, plus four X-band stations - two part owned by ABoM.  Reception involves: all NOAAs, FY-1d for HRPT stations, plus all Terra and Aqua overpasses.  AVHRR, ATOVS, DCPs are acquired.  Software includes CAPS (Common AVHRR Processing System developed by CSIRO with ABoM involvement), McIDAS and AAPP.  

Dr Griersmith invited the APSDEU-6 community to consider the following items for discussion later on RARS:
· Endorse and agree to establishment of Asia-Pacific RARS, noting recent CGMS/WMO meeting, need for a regional and global exchange system, with user requirements (especially NWP) as the driving force

· Note that APSDEU has a major role to play in RARS planning and implementation due to its successful history in data exchange - the  APSDEU community can contribute significantly to RARS implementation in the Asia-Pacific region
· Agree on a management scheme for the Asia-Pacific RARS

· Agree to coordinate closely with WMO and Eumetsat and where possible/appropriate incorporate lessons learned from EARS establishment

· Appoint an overall Asia-Pacific RARS coordinator

· Encourage each country to designate one focal point for RARS matters.

1550  Practical Exchange of ATOVS Direct Broadcast Data in Asia Pacific Region (Akihiko Nakazono, JMA, Japan)

The first topic discussed was Syowa station (69S, 39.58E) data.  The National Institute of Polar Research (NIPR) operates the station and JMA has been holding negotiations with them about data access and dissemination to WMO members.    JMA has been experimenting with getting data via Internet.  An example of data from 18 May was provided.  

NOAA DB data at MSC is being enhanced via a new processing system in March to replace the current one.  The new system will enable Metop as well as HRPT NOAA data.  AAPP processing time for DB HRPT is less than two minutes per orbit.  

Re the RARS for Asia-Pacific Mr Nakazono provided a number of key issues for consideration.  He highlighted 12 stations (Australia and China 4 each, Hong Kong, Korea, Japan (Kiyose and Syowa) and presented maps showing coverage and completion time of acquisition from each station.  There are congestion times e.g. in NH 6 stations all process data within 10 mins but it is not so bad in the SH.  “Rush hour” (reception stations completing reception within 10 minutes) for ATOVS data is foreseen 6 to 8 times a day, but this is not such a problem in the SH.  

AAPP max size is around 1.2 Mb as a gzip compressed file.  Real data is much bigger.  AAPP L1c in BUFR format is typically 1.1 Mb.

1.2Mb can be sent in 5 mins on a 32 kbps line.  

Mr Nakazono provided a rough estimation for shipping around data for a 5 minute file transfer time.  For the comms between Tokyo and the following stations some lines need upgrading:  ABoM 96 kbps is required so current line of 256 is OK; CMA needs 64 kbps for ATOVS and current circuit is 128; Seoul 64 current need 96 kbps hence that line should be upgraded.  Conclude that some lines need upgrading to avoid undesirable delays in data transfer.

Mr Nakazono highlighted standardisation issues like L1a, 1b or 1c for exchange; the version of AAPP; name code for each station to tag the data; file format e.g. BUFR L3c – in which case descriptors and codes need identification.  BUFR software is expected in AAPP package.

Data compression as gzip or bzip2?  File naming convention for file transfer e.g. WMO code WMO PUB 386 Attachment.II-15.

Conclusion “The Time Has Come” since we have been discussing this for 2 years in APSDEU meetings.

By end of 2005 must complete data exchange trials..  He suggested the next coordination meeting on RARS might be held around early 2006.  

16:30  Discussion Issue: ATOVS Data Exchange over the Asia-Pacific Region

The Meeting covered a number of topics on implementation of a RARS for the Asia-Pacific Region, and the notes agreed are summarised in the proceedings for the next day.

18:30- Informal Group Dinner

Friday June 3, 2005

Session 6   Chair: Luisa Blanchfield    Co-Chair: Myoung-Hwan Ahn

09:30- Invitation for other issues for discussion

GTS exchange of GPS water vapour information

Dr Griersmith highlighted the importance of GPS water vapour data, especially to NWP modelling.  He noted that the Bureau of Meteorology was embarking on a project to access and then assimilate GPS total precipitable water data from local Australian stations into the ABoM NWP models.  Early studies had indicated substantial impact.  He then asked about exchange of such data on the GTS.  Mr Branski said that if the data are in the correct file format then they could be exchanged easily.  In terms of the correct format and level of processing of GPS water vapour data, it was agreed that basic information was needed.

Action 2005-6-1:  David Griersmith agreed to email to APSDEU Members information on the GPS water vapour processing and options for exchange on the GTS including levels of processing e.g. zenith wet delay.

Mr Takeuchi said JMA has not yet received the GPS WV data due to technical issues.  Also the assimilation of GPS data in their mesoscale model is not yet ready, but after these issues are handled then JMA would like to exchange data.  Nicolas Wagneur said Canada would like to exchange GPS water vapour data.

At a broader level Mr Branski said the APSDEU group needed to be identified and the Members could benefit by a requirements list.  He noted that the North America-Europe data exchange meetings have a requirements list and he recommended that approach.  He kindly provided a copy of the record of the last meeting in Offenbach, Germany, held 25-27 April 2005.

Action 2005-6-2:  APSDEU Members agreed to send their requirements lists for satellite and related data (e.g. GPS water vapour, ACARS) to Mr Fred Branski.  He will then consolidate a list of all requirements.

Mr Branski noted that if there are urgent requirements then they can probably be accommodated, and might involve centre to centre exchanges.

Satellite imagery exchange e.g. DCG outlined current multilateral exchange arrangements involving UKMO, Eumetsat, JMA and ABoM.

Dr Griersmith outlined current multilateral satellite imagery exchange involving ABoM, UKMO, Eumetsat and JMA, and covering satellites such as GMS-5, GOES-9, MTSAT-1R and Meteosat (first and second generation).  The agreements and arrangements needed to be upgraded as a result of MTSAT-1R plus Meteosat Second Generation.  He offered out of session discussions for those Members interested to learn more about these arrangements.

Mr Guo said China users were very interested in imagery from satellites around the globe.  

Dr Myoung-Hwan Ahn asked about GOES-E and W image data exchange.  Mr Branski said that images are not put on the GTS which is used for alphanumeric or binary products.  Dr Griersmith explained that ABoM receives GOES-E and W imagery from SSEC, University of Wisconsin, via an ADDE server (McIDAS format).

Canada expressed interest in MTSAT-1R data and JMA indicated it can provide an account to enable Canada to access the JMA MTSAT-1R IR1 data.  Currently only IR1 GOES-9 data is provided, and that system will continue with MTSAT-1R (only IR1).  

Syowa data exchange

Dr Griersmith referred to JMA’s interest in possibly making Syowa HRPT data available for exchange, noting they do not own the station.  Dr Griersmith said the ABoM would be very interested to exchange, perhaps using the ABoM Casey data.  Reasons included use of the data in NWP, use by forecasters in Antarctica, plus backup to the Casey station.  The Bureau was likely to upgrade Casey and that might mean a major outage of several weeks during the Antarctic summer exactly when the HRPT data was critical in support of weather forecasting for shipping, aviation and field operations in Antarctica.

Mr Nakazono said that after compression the full Syowa data set would be about 30Mb.  

Action 2005-6-3:  JMA and ABoM will discuss possible HRPT data exchange for Antarctica (Syowa and Casey) including ATOVS.  

Canadian interest in RARS data

Mr Wagneur had highlighted Canada’s interest in accessing ATOVS data.  He said Canada’s requirements were presented at the Dec RARS workshop in Darmstadt.  Discussion revealed that data requirements could be solved via Washington – Tokyo GTS relay of data.  Mr Branski said product identifiers needed to be known and the Washington could switch the required data.  Therefore Mr Wagneur summarised the situation by noting that after the Asia-Pacific RARS has begun to operate then Canada can proceed to access the data, by indicating which data it would like to get via Washington.

Dr Ahn also noted that if Canada wants the data then they can also use ftp.  Almost all Centres are using AAPP processed ATOVS data and Canada could access those data via ftp.

Mr Guo said it would be good to make use of the GTS for the Asia-Pacific RARS and to identify the requirements of each regional centre and to then make available the data as soon as possible.  In China he said there was an urgent need to get data from Tokyo.  Mr Nakazono of JMA indicated they would like to know the requirement form China then Tokyo can do the switching.  Mr Branski asked if JMA had WMO headings on the products and JMA indicated that at this stage they have a server on the GTS that receives and stores ATOVS data from the NWS, but more work needs to be done for switching.

ACARS data exchange

Dr Griersmith noted that ACARS was becoming an increasingly important source of data.  Mr Branski said he understood that most such data were already available via the GTS.   In USA the data are called Metcast – such data are sent to JMA.  Mr Branski  said he believed that Australia gets it.  There is a caveat on such data from the USA though in that it is for Government use only and is not to be made publicly available so as to protect the commercial interests of the airlines (e.g. aircraft tracks can be identified) supplying the data.  Most countries already make the data available.  Washington sends all the data to JMA.  Almost all ACARS have a heading similar to IUAX02.  No agreement needs to be signed.  The contact person in JMA is Mr Nakazono in the first instance.  Dr Griersmith said he would check back in the Bureau to determine precise ACARS data requirements, and exactly what data were being received now by ABoM. 

Action 2005-6-4:  APSDEU Members will review their potential ACARS data requirements and if necessary contact Mr Nakazono of JMA in the first instance, for access to data available by Tokyo RTH.

Web page for APSDEU

In the past there has been a web page maintained by NOAA/NESDIS, however Mr Branski said that although that past system interactive that feature can no longer be supported.  He suggested a static APSDEU page as a repository for information and records and activities including requirements.  This was accepted.  Mr Branski said the old pages needed reorganising and someone would have to organise it.  It would take some time to do that but it will be done over the NH summer.  APSDEU participants acknowledged the valuable support of NOAA/NESDIS to help with the web page upgrade.

Action 2005-6-5:  NOAA/NESDIS will update and make available new web pages for APSDEU by a target date of end of September 2005.  Mr Branski will take the lead on this issue.  

Host country and timing of next meeting

Following discussion held at APSDEU-5 in Beijing, it was confirmed that USA will host the next APSDEU meeting (APSDEU-7) most likely in Hawaii (probably in a regional centre).  Timeframe was around fall of next year (2006).  This would be consistent with a likely Global RARS meeting around Jan/Feb 2006.

Mr Branski also said he would prefer the NAmerica-Europe meeting and the Asia-Pacific APSDEU meeting not to occur at the same time.  Therefore a Sept-Oct timeframe in 2006 was agreed as appropriate for the next APSDEU meeting.  That would be suitable in terms of timing of the NAmerica-Europe meeting around April 2006, and the expected Global RARS meeting.

The Chairperson Ms Blanchfield asked for expressions of interest for the 2007 meeting.  

Action 2005-6-6:  APSDEU Members are invited to indicate if they are willing to host the 2007 APSDEU-8 meeting, noting that APSDEU-7 is scheduled to be held around September-October 2006 and hosted by USA.  

Asia-Pacific RARS

Dr Griersmith provided draft text arising out of his presentation on an implementation plan for the Asia-Pacific RARS.  The text was discussed in detail and modified and accepted in final draft form by the Members.  The text is provided below and includes explanatory words, plus actions and recommendations, all of which were reviewed.  For ease of reference the sections and paragraphs are numbered

Coordination and initial steps
1.1
It was noted that the APSDEU forum has a major role to play in Regional Advanced Retransmission Service (RARS) planning and implementation due to its successful history in data exchange.  Hence the APSDEU community can contribute significantly to RARS implementation in the Asia-Pacific region.

1.2
The APSDEU Members noted the recent CGMS/WMO RARS meeting in December 2004 in Darmstadt, and the need for a regional and global exchange system driven by user requirements, especially those of NWP.  The Members therefore agreed to experimental exchange of ATOVS data between major centres with a view to progressing the development of an Asia-Pacific RARS.  The meeting agreed to coordinate closely with WMO and Eumetsat and where possible/appropriate incorporate lessons learned from EARS (Eumetsat ATOVS Retransmission Service) establishment.

1.3
It was agreed that Dr. Griersmith from ABoM would act as overall Asia-Pacific RARS coordinator.  

Action 2005-6-7: Each country willing to participate in the Asia-Pacific RARS initial planning, implementation and testing process will designate one Focal Point for Asia-Pacific RARS matters by 15 July 2005 and inform the coordinator Dr D Griersmith via email d.griersmith@bom.gov.au. 

HRPT network

2.1
The meeting noted that the draft ITSC-14 (International TOVS Study Conference) WG on International Issues and Future Systems had a recommendation on the importance of rapidly defining a set of global baseline stations, for a global RARS system.

2.2
For the Asia-Pacific RARS potential stations had been discussed at length at the December global RARS meeting.  These were further discussed by APSDEU Members who endorsed current stations under evaluation for incorporation as:

· Australia - Melbourne, Darwin, Perth, Casey

· China –Beijing, Urumuqi, Guangzhou [re Lasha, there is no station now – but possibly later]

· Hong Kong, China 

· Japan - Kiyose, Syowa

· Korea - Seoul

· New Zealand

· Philippines

· Singapore

Other stations could be added to this list of candidates.

Action 2005-6-8:  Focal points (on Asia-Pacific RARS) will work on development of a set of baseline HRPT stations for the Asia-Pacific RARS.  Station status to be clarified by end of July 2005 to the Asia-Pacific RARS coordinator D Griersmith (d.griersmith@bom.gov.au).   

2.3
In addition the following people agreed to establish the technical status of designated stations, including their potential preparedness and availability to become part of the Asia-Pacific RARS, viz.:

· Dr David Griersmith: New Zealand, Philippines, Singapore, Fiji

· Dr Robert Husband: Dumont D’Urville, Tahiti, Vladivostok 

· Mr Vince Tabor: Hawaii, American Samoa, Guam. 

Action 2005-6-9:  Dr Griersmith as overall Asia-Pacific RARS Coordinator to invite other countries to provide a Focal Point concerning their HRPT stations that might be contributing to the RARS.

Standardisation

3.1
The meeting noted the importance of adherence to file naming conventions, data compression standards, protocols for intra-regional and inter-regional exchange, and other standardisation issues.  In particular it endorsed the CGMS/WMO RARS December 2004 workshop approach and recommendations on standardisation and formats. The WMO Observer Dr Robert Husband agreed to provide the CGMS/WMO report for incorporation in the APSDEU-6 report data pack.

3.2
The Asia-Pacific RARS Coordinator will take the lead on the ongoing issue of Standards such as file naming conventions, data compression standards, protocols for intra and inter-regional exchange.  He will provide relevant information on this.  Standards will be developed and agreed as appropriate between the focal points and would be coordinated with WMO, EUMETSAT and EARS coordinators. 

Action 2005-6-10:  In close coordination with WMO and Eumetsat, the Asia-Pacific RARS Coordinator will provide information to the Asia-Pacific community on the ongoing issue of Standards such as file naming conventions, data compression standards, protocols for intra and inter-regional exchange.   

Data requirements and distribution

4.1
It was noted that the CGMS/WMO RARS December workshop report contains the current baseline RARS user requirements.

4.2
The APSDEU meeting recommended that the WMO Space Programme examine the feasibility of a RARS web page which could include rolling updates to global RARS user requirements and current implementation status. 

Action 2005-6-11:  APSDEU Members to review and/or provide their respective RARS user requirements to WMO Dr Don Hinsman/Dr Robert Husband and to the Asia-Pacific RARS coordinator by a target date of end of August 2005.

Action 2005-6-12:  APSDEU members are invited to report back to the Asia-Pacific RARS coordinator with their views on (a) RARS data processing and intra-regional dissemination Centres i.e. nodes, and (b) inter-regional Centres, by end July 2005.  Possible intra-regional candidates include Melbourne, Tokyo, Beijing, Seoul; possible inter-regional candidates include Tokyo, Washington, Melbourne, Beijing etc. 

Action 2005-6-13:  Dr Griersmith will contact Singapore and ask about their participation as a possible intra-regional dissemination Centre for the Asia-Pacific RARS. 

4.3
The Meeting agreed that the initial dissemination mechanism for the Asia-Pacific RARS should include ftp over GTS.

4.4
The Meeting invited members to propose other mechanisms such as satellite DVB (Digital Video Broadcast), with a view to possible feasibility and implementation trials.  The meeting also invited WMO to investigate possible options for trials of alternative dissemination mechanisms in the Asia-Pacific region. 

Implementation plan

5.1
The meeting noted that APSDEU has discussed ATOVS exchange for 2 years and also that the global NWP community is seeking urgent access to these data. In recognition of this the following recommendation was made.

5.2
The meeting recommended experimental exchange of ATOVS data as soon as possible but by the end of 2005, for as many of the following GTS links as possible, subject to constraints pertaining to formats and AAPP processing.  The links are:

· Tokyo to Beijing, Seoul, Washington, Melbourne

· Melbourne to Exeter, Auckland

5.3
The possibility of exchange from Beijing to Ulan Bator and Pyong Yang was also raised.  Dr Ahn asked if China had any specific plans to exchange (ATOVS) data outside of RA II and the response from Mr Zhou from NSMC,CMA was that China is willing to do that but details need to be discussed and worked out.

Action 2005-6-14:  Focal Points on the Asia-Pacific RARS will discuss the experimental ATOVS data exchange in the Asia-Pacific region with the aim of ensuring it takes place as rapidly as possible. 

5.4
The meeting noted that there are issues to be followed up after the baseline network is defined better.  These include resources deployment and affordability e.g. assessment of resources required for small Pacific island countries e.g. PCs, assistance with AAPP, communications and so on.

5.5
It was also noted that following on from EARS implementation, hardware and software systems were already defined and these included use of AAPP and Eumetsat Quality Control and Monitoring software.  Also there was a requirement for a PC at each designated HRPT station and servers at each processing and dissemination Centre (node).  The APSDEU community acknowledged the substantial support of Eumetsat through provision of free software and other information.

5.6
The meeting noted that one possible phased implementation scenario for the Asia-Pacific RARS is:

· Phase 1:  GTS exchange with around 12 baseline stations 

· Phase 2:  All stations incorporated, plus possible other dissemination modes

· Phase 3:  Other data types added to complement ATOVS

5.6
The meeting acknowledged that the planning and design for the Asia-Pacific RARS should take account of its likely expansion (Phase 3).  The design should preferably be flexible and scalable enough to cater for the expected expansion.  

11:00
Closing of APSDEU-6
Mr Branski thanked KMA for the excellent hospitality and outstanding organisation.  The meeting had run very smoothly as a result.  He thanked KMA and the many staff members who assisted and asked if that acknowledgement could be passed on to Dr Shin (Administrator of KMA).  On behalf of Australia Dr Griersmith also thanked KMA for the breathtaking hospitality and superb organisation, as exemplified by delivery of a CD of participants’ presentations earlier that day, which was a record achievement in efficiency.  China also thanked KMA for the wonderful organisation and hospitality.  The meeting was then closed.
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