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1. Introduction

The meeting was chaired by Jérôme Lafeuille who is the head of Centre de Météorologie Spatiale (CMS) of M-F in Lannion, France. He opened the 16th meeting by welcoming the group to the CMS. He reminded the group of the importance of these annual meetings as a forum to refine the data requirements of the NWP centres and also to consider the means of getting the data from the data providers to the NWP centres. Referring to the agenda (attachment I) he emphasised the main work of the group was on the second day when the requirements of both the US and Europe were reviewed in detail. The list of participants is given in attachment II.

This report consists of the detailed US and European requirements documents tabled at this meeting in sections 2 and 3. The Canadian requirements are all common to the European and US lists and so a table is provided in section 4 referring to the corresponding items in sections 2 and 3. The actions formulated during this meeting are in section 5 and the review of actions from the previous meetings is given in section 6. The status reports from the satellite agencies, NWP centres and telecommunication groups which were provided by the presenters are included as attachments to this report. There are also PowerPoint presentation files available from Bruno Lacroix (Bruno.Lacroix@meteo.fr) for some of the status reports as indicated in the heading for each report. There are also several other attachments provided in response to actions from the previous meetings.

2. North American. Requirements

This section presents the combined United States and Canada status of, and requirements for, data and products from the European communities satellite, NWP, oceanographic, and other related activities. Unless otherwise specified, the stated requirement represents a common requirement of two or more North American centers.

A key requirement common to all the products listed below is the reliable exchange of information on any changes impacting any of the transmitted products. Timely exchange of information will help in explaining anomalies in the monitoring and, if assimilated, in forecast trends.

It is expected that the responses to all of the following requests for new and/or additional data will fall within the bounds established by WMO Resolution 40.

N.1

POLAR SATELLITES: ORBIT‑BY‑ORBIT DATA/PRODUCTS
N.1.1
ENVISAT-1
N.1.1.1
Radar Altimeter 2 (RA-2)
Status:
Launched 1 March 2002.  Not received.

Comments:
Maps ocean topography, sea ice, polar ice sheets, and most land surfaces.  Also wind speed and significant wave height at sea.  Data to be used for assimilation into meteorological and oceanographic models.

Requirements: 
Yes, for real-time data, when available.

N.1.1.2
Advance Synthetic Aperture Radar (ASAR)
Status:
Launched 1 March 2002.  Not received.

Comments:
Identification of frontal features and estimation of wave spectra.

Requirements: 
No current requirement.

N.1.1.3
MEdium Resolution Imaging Spectrometer (MERIS) Instrument
Status:
Launched 1 March 2002.  Not received.

Comments:
Estimation of ocean optical properties.  Also, cloud top height, total water vapour column, and aerosol load over land.

Requirement:
Yes, when available.

N.1.1.4
Advance Along Track Scanning Radiometer (AATSR)
Status:
 Launched 1 March 2002.  Not received.

Comments:
Sea surface temperature.  Data to be used for assimilation into oceanographic models and identification of frontal features.

Requirement:
Yes, for real-time data, when available.

N.1.1.5
Global Ozone Monitoring by Occultation of Stars (GOMOS)
Status:
Launched 1 March 2002.  Not received.

Comments:
Measurement of profiles of ozone, NO2, NO3, OClO, temperature, and water vapour.  Data to be used for climate modelling, ozone assimilation, model validation.

Requirement: 
Yes, when available.

N.1.1.6
MicroWave Radiometer (MWR)
Status:
Launched 1 March 2002.  Not received.

Comments:
Integrated atmospheric water vapour column and cloud liquid water content.  Also surface emissivity, soil moisture over land, and ice characterisation.

Requirement:
No, but possibly useful for water vapour and cloud liquid water initialisation.

N.1.1.7
Doppler Orbitography and Radiopositioning Integrated by Satellite (DORIS)

Status:

Launched 1 March 2002.  Not received.

Comments:
Monitor glaciers, landslides and volcanoes.  Improve the modelling of the Earth gravity 

field and of the ionosphere.  .

Requirement:
No current requirement.

N.1.1.8
Michelson Interferometer for Passive Atmospheric Sounding (MIPAS)

Status:

Launched 1 March 2002.  Not received.

Comments:
Simultaneous and global measurements of geophysical parameters in the middle 


atmosphere; Stratospheric chemistry: O3, H2O, CH4, N2O, and HNO3; and Climatology: 

Temperature, CH4, N2O, O3 ; Study of chemical composition, dynamics, and radiation 


budget of the middle atmosphere; Monitoring of stratospheric O3 and CFC's. 

Requirement:
No current requirement.

N.1.1.9
SCanning Imaging Absorption SpectroMeter for Atmospheric CHartographY 
(SCIAMACHY)

Status:

Launched 1 March 2002.  Not received.

Comments:
Perform global measurements of trace gases in the troposphere and in the stratosphere.

Requirement:
No current requirement.

N.1.1.10
Laser Retroreflector (LRR)

Status:
Launched 1 March 2002.  Not received.

Comments:
Passive device which is used as a reflector by ground-based SLR stations using high-power pulsed lasers.

Requirement:
No current requirement.

N.1.2
METeorological OPerational/EUMETSAT Polar System (METOP/EPS)
Status:
A separate agreement with EUMETSAT is in place for the receipt of all European acquired data from all instruments.

Comments:
Launch date for METOP-1 is 2005, followed by METOP-2 and –3 in successive years.  Not received. Radiances, temperatures of the land and ocean surface on a global basis, ozone monitoring, ocean wind flow.  METOP will become NOAA's morning mission.


NCEP requires access to full spectral resolution data in addition to any ‘channel subset’ data sets.

Requirement:
Yes, immediately after launch and available.

N.2.              
GEOSTATIONARY SATELLITES: DATA/PRODUCTS
N.2.1
METEOSAT


METEOSAT means here METEOSAT 5 and 7, and MSG-1 once operational.

N.2.1.1
METEOSAT imagery (visible, IR, water vapour)
Status:
Received from METEOSAT-5 and METEOSAT-7 by NESDIS and used operationally.

Comments:
Imagery is used for Atlantic and Indian Ocean forecasts, quality control of model output, synoptic analyses, tropical cyclone analyses, cloud-track wind generation.

Need status update on Meteosat Second Generation (MSG), including expected availability and product quality.  Also desire information about information compression methods being used for image transmission, including use of JPG-2000.

Requirement:
Yes.

N.2.1.2
METEOSAT cloud-track winds from IR imagery
Status:
Transmitted on GTS.  Received from METEOSAT-5 and METEOSAT-7 and used operationally.

Comments:
Winds from the BUFR Expanded Low Resolution (ELW) template are used as input to and validation of numerical meteorological models.

Requirement:
Yes.

N.2.1.3
METEOSAT cloud-track winds from visible imagery
Status:
Transmitted on GTS.  Received from METEOSAT-5 and METEOSAT-7 and used operationally.

Comments:
Winds from the BUFR High Resolution Visible (HRV) template are used as input to and validation of numerical meteorological models. 

Requirement:
Yes.

N.2.1.4
METEOSAT cloud-track winds from water vapour imagery
Status:
Transmitted on GTS.  Received from METEOSAT-5 and METEOSAT-7 but not yet used operationally.

Comments:
Winds from the BUFR High Resolution Water vapour (HWW) template to be used as input to and validation of numerical meteorological models.

Requirement:
Yes.

N.2.1.5
METEOSAT clear sky water vapor winds
Status:
Not received.

Comments:
Winds from the BUFR WVW template could possibly be used as input to and validation of numerical meteorological models.  
Requirement:
Yes.

N.2.1.6
METEOSAT clear sky (imager) radiances
Status:
Not received.

Comments:
Radiances from the BUFR CSR template could possibly be used as input to and validation of numerical meteorological models

Requirement:
Yes 

N.2.1.7.
Meteosat Second Generation (MSG)
Status:

Not Received

Comments:
Require access to all data when available

Requirement:
Yes – Same as existing Meteosat

N.3.           
NON‑SATELLITE OBSERVATIONS
N.3.1
Upper‑air observations
N.3.1.1
RAWIN, radiosonde, PIBAL
Status:
Transmitted on GTS.  Received and used operationally.

Comments:
Data are used as input to and validation of numerical meteorological models, and for analysis and climate.

Requirement:
Yes
N.3.1.2
EUMETNET-ASAP (Automated Shipboard Aerological Program)
Status:
Operational and available on GTS.

Comments:
Provide vertical profiles of wind, temperature and humidity from ships in data‑sparse areas.  First on a route within the Mediterranean or between the Eastern Mediterranean and the Eastern Seaboard of North America, and later on a route between the English Channel or the Irish Sea

and the Eastern Seaboard of North America.  Data to be used as input to and validation of numerical meteorological models, and for analysis and climate.  

Requirement:
Yes.

N.3.2
Surface observations
N.3.2.1       
Synoptic and METAR 
Status:
Transmitted on GTS.  Received and used operationally.

Comments:
Highest time frequency required is hourly.  Data are used as input to and validation of numerical meteorological models, and for analysis and climate. 

Requirement:
Yes.

N.3.2.2

EUMETNET-AWS (Automated Weather Stations)
Status:
Not received.

Comments:
Real time transmission of relative humidity, atmospheric pressure, wind speed and direction, air temperature, and precipitation amount (plus more) from various meso-networks across Europe consisting of agricultural and climatological sites as well as airports.  Highest time frequency required is hourly.   Data to be used as input to and validation of numerical meteorological models, and for analysis and climate. 

Requirement: 
Yes.

N.3.2.3
Rain, snowfall, snow depth observations, river flow data
Status:
Not received.

Comments:
River flow data may be available at gauging stations.  Data to be used for snow analysis, rainfall assimilation, Land Data Assimilation System (LDAS), and climate database.  Desired Format is BUFR, but will also accept SHEF (Standard Hydrological Encoded Format).  Progress by UK noted.

Requirement:
Yes.

N.3.2.4
Soil moisture and temperature observations
Status:
Not received.

Comments:
Data to be used as input to and validation of numerical meteorological models.

Requirement:
Yes, if/when available.

N.3.2.5

Surface energy/water flux- observations
Status:

Not received.

Comments: 
Data to be used as validation of numerical models.  These type of observations will be taken at international "FLUXNET" stations being installed around the world to monitor the global carbon cycle.

Requirement:
Yes.

N.3.2.6
Additional surface observations (e.g., mesonets, surface rainfall measurements, offshore oil rig obs.)

Status:
Not received.

Comments:
Mesonet data could become increasingly important with higher resolution forecast system.  Rainfall assimilation techniques are increasing the need for precipitation observations.  Observations on offshore oil rigs could be very useful in data space regions.

Requirement:
Yes.

N.3.3
Fixed and drifting buoy, ship, tidal data, and ocean/littoral currents
Status:
Transmitted on GTS.  Received and used operationally.

Comments:
Highest time frequency required is hourly.  Data are used as input to and validation of numerical meteorological models, and for analysis and climate.

Requirement:
Yes.

N.3.4
Aircraft observations

N.3.4.1

PIREPS, AIREPS, SIGMETS and AIRMETS
Status:
Transmitted on GTS.  Received and used operationally.

Comments:
Wind and temperature data are used as input to and validation of numerical meteorological models, for aviation support, and for filling gaps in coverage world-wide.  Data also support AWC=s international WAFS product requirements and backup requirements.

Note: There appears to be an absence of data east of 10 degrees west longitude. 
Request reporting of Concorde data.   

Requirement:
Yes.

N.3.4.2
AMDAR
Status:
Transmitted on GTS.  Received and used operationally.

Comments:
In addition to reports currently received, request ASDAR and ACARS wind and temperature ascent/descent measurements over the territory of EUMETNET members, aiming at an average spacing of 250 km and a time spacing of every 3 hours.  For all reports, request humidity measurements as they become available.  Current wind and temperature data used as input to and validation of numerical meteorological models, for aviation support, and for filling gaps in coverage world-wide.  Data also support AWC=s international WAFS product requirements and backup requirements.

Request continued extension of the reporting of AMDAR data to the Caribbean, Central, South and North America from European carriers. Would prefer BUFR format when possible.
Requirement:
Yes.

N.3.4.3
European AMDAR Data Aquisition System (E-ADAS)
Status:
Transmitted on GTS.  Received, decoded and re-coded into NCEP BUFR database, but not yet used operationally.

Comments:
Same as AMDAR above.

Requirement:
Yes. 

N.3.4.4
Automatic Dependent Surveillance (ADS) data
Status:
Transmitted on GTS.  Received and used operationally. 
Comments:
Data are currently available only on North Atlantic flights, but geographic coverage is expected to expand in near future.  Data are used as input to and validation of numerical meteorological models, for aviation support, and for filling gaps in coverage world-wide.

Requirement:
Yes.

N.3.5
Weather radar Data/Imagery
N.3.5.1
OPERA (Operational Program for the Exchange of Weather RAdar Information)
Status:
In planning stage.  Not received.

Comments:
EUMETNET program to harmonise and improve the operational exchange of weather radar information between national meteorological services in the European community.

Requirement:
No current requirement.

N.3.6
Sea, Lake, and Land Surface temperature and state observations
N.3.6.1
Lake Temperatures
Status:
Not received.

Comments:
Higher resolution surface temperature analyses require lake temperature and state information (e.g., frozen, etc.).  These analyses have a significant impact on higher resolution forecast models.

Requirement:
Yes.

N.3.7
Lightning data from the METO
Status:
Transmitted on GTS.  Received and used.
Comments:
Data are used for climate database, and products.

Requirement:
Yes.

N.3.8
Wind Profiler and Radio-Acoustic Sounding System (RASS) data
N.3.8.1
Profilers
Status:
Provide vertical profiles of wind with high frequency in time.  Some wind profiler data are transmitted on GTS as PILOT (PIBAL) reports.  These are received, converted to wind profiler report types, and used operationally.  We now have the list of headers for profiler data available in BUFR on the GTS.  Saturation of communication lines from NWS/TOC to NCEP currently precludes our using them until the delivery lines are replaced (late 2003?).  Other wind profiler and RASS data may be available but are not received.

Comments:
All wind profiler reports should be transmitted in BUFR under a wind profiler header on GTS.  Data to be used to augment upper‑air data (both surface and satellite based) as input to and validation of numerical meteorological models, and for aviation support.

Need to know data quality information.
Requirement:
Yes, for both wind profiler and RASS data.

N.3.8.2
VAD Radar Winds
Status:
Not received.

Comments:
Are European VAD wind reports available?  If so, where are the found
Requirement:
Yes, when available in BUFR format.

N.3.9
Solar observations and forecasts

Status:
Not received.

Comments:
Data to be used to support space operations and communications.

Requirement:
Yes.

N.3.10
Ground-based GPS-Integrated Precipitable Water (GPS-IPW)

Status:
Not received.

Comments:
Data could potentially be used for validation of numerical meteorological models.

Requirement:
Yes.

N.4.

FORECAST AND ANALYSIS FIELDS
N.4.1
Meteorological model output fields
N.4.1.1
ECMWF
Status:
Transmitted on GTS.  Received and used.

Comments:
Currently receive a small set of selected analysed and forecast standard meteorological output fields at standard levels on 2.5 degree grid in forecast increments of 24 hours for forecasts to 6 days.   Would prefer to receive a more complete set of analysed and forecast fields in forecast increments of 6 hours on 1x1 degree grid or in spectral coefficients for forecasts to 7 days, and at a lower resolution for forecasts to 10 days (with an extension to 16 days if it becomes available).  Requested fields include:

a) air temperature; vapour pressure; u, v, w components of the wind; and geopotential

 height at 1013.2, 1000, 975, 950, 925, 900, 850, 800, 700, 500, 400, 300, 250, 150,

 100, 70, 50, 30, 20, and 10 mb.

b)  u, v, components for the wind stress; latent heat flux; sensible heat flux; IR heat flux; solar heat flux; and 12‑hour accumulated total precipitation at the surface.

c)  air temperature; vapor pressure; and u, v components of the wind at 19.5 meters above the surface.

d)  atmospheric pressure at mean sea level.

Fields are used for direct comparison and cross validation with U.S. models, and for generating analysed and forecast tropical cyclone tracks.

Requirement:
Yes.

N.4.1.2
METO
Status:
Transmitted on GTS.  Received and used.

Comments:
Currently receive selected analysed and forecast standard meteorological output fields at standard levels on 2.5 degree grid in forecast increments of 12 hours for forecasts to 6 days.  Would prefer to receive a more complete set of analysed and forecast fields on 1x1 degree grid or in spectral coefficients in forecast increments of 6 hours for forecasts to 6 days.  Requested fields include:

a) air temperature; vapour pressure; u, v, w components of the wind; and geopotential

     height at 1013.2, 1000, 975, 950, 925, 900, 850, 800, 700, 500, 400, 300, 250, 150,

     100, 70, 50, 30, 20, and 10 mb.

b)  u, v, components for the wind stress; latent heat flux; sensible heat flux; IR heat flux; solar heat flux; and 12‑hour accumulated total precipitation at the surface.

c)  air temperature; vapour pressure; and u, v components of the wind at 19.5 meters

     above the surface.

d)  atmospheric pressure at mean sea level.

Fields are used for direct comparison and cross validation with U.S. models, and for generating analysed and forecast tropical cyclone tracks. WAFS grids provide aviation backup.

 Requirement:
Yes.

N.4.1.3
DWD
Status:
Not received.

Comments:
Requested fields include:

a) air temperature; vapour pressure; u, v, w components of the wind; and geopotential

     height at 1013.2, 1000, 975, 950, 925, 900, 850, 800, 700, 500, 400, 300, 250, 150,

     100, 70, 50, 30, 20, and 10 mb.

b)  u, v, components for the wind stress; latent heat flux; sensible heat flux; IR heat flux; solar heat flux; and 12‑hour accumulated total precipitation at the surface.

c)  air temperature; vapour pressure; and u, v components of the wind at 19.5 meters

     above the surface.

d)  atmospheric pressure at mean sea level.

Fields to be used for direct comparison with U.S. models, for validation, and for statistical study.

 Requirement:
Yes.

N.4.1.4
M-F
Status:
Not received.

Comments:
Requested fields include:

a) air temperature; vapour pressure; u, v, w components of the wind; and geopotential

     height at 1013.2, 1000, 975, 950, 925, 900, 850, 800, 700, 500, 400, 300, 250, 150,

     100, 70, 50, 30, 20, and 10 mb.

b)  u, v, components for the wind stress; latent heat flux; sensible heat flux; IR heat flux; solar heat flux; and 12‑hour accumulated total precipitation at the surface.

c)  air temperature; vapour pressure; and u, v components of the wind at 19.5 meters

     above the surface.

d)  atmospheric pressure at mean sea level.

Fields to be used for direct comparison with U.S. models, for validation, and for statistical study.

Requirement:
Yes.

N.4.2 
Oceanographic model output fields from both the ECMWF operational global wave model, and from the METO operational Forecasting Ocean/Atmosphere Model (FOAM)
Status:
Not received.

Comments:
Selected analysed and forecast standard oceanographic output fields.  Preferred at model resolution if available, otherwise grid spacing of  l x l degrees.

ECMWF global wave model: Fields to be made available in forecast increments of 6 hours for forecasts to 6 days.  Requested fields include significant wave height, primary wave period, primary wave direction, sea height/period/direction, and swell height/period/direction.  Fields to be used for direct comparison and cross validation with U.S. models.

METO FOAM model: Fields to be made available at standard depth levels in forecast increments of 24 hours for forecasts to 5 days.  Requested fields include temperature; salinity; and u,v components of current at depths of 0, 12.5, 25, 50, 75, 100, 125, 150, 200, 300, 400, 500, 600, 700, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 2000, 2500, 3000, 4000, and 5000 meters.  Fields to be used for direct comparison and cross validation with U.S. models.

Requirement:
Yes.

N.4.3
Coupled model output fields from ECMWF and METO
Status:
Not received.

Comments:
Selected analysed and forecast standard atmospheric, oceanographic, land surface and ice output fields.  Preferred at model resolution, if available, otherwise grid spacing of 1 x 1 degrees.  

For atmospheric and oceanographic fields see desired fields in 3.1 and 3.2.  For land surface would like soil moisture (frozen and unfrozen), soil temperature, snowpack density and water content, total runoff, surface runoff, surface evaporation, sensible heat flux, ground heat flux, downward and upward longwave radiation, downward and upward shortwave radiation, vegetation class and soil class grids).

Requirement:
Yes.  Detailed requirements being assembled.  Need list of existing output fields.

N.4.4
Selected meteorological output fields from the ECMWF Ensemble Prediction System 
Status:
Received via ftp download from ECMWF server and used.

Comments:
Selected meteorological output fields in forecast increments of 12 hours for forecasts to 10 days.  Requested fields include 12-hour accumulated total precipitation at the surface; air temperature at 2 meters above the surface and 850 mb; geopotential height at 1000 and 500 mb; u,v wind components at 19.5 meters above the surface and 200 mb; and atmospheric pressure at mean sea level.  Fields are used for research and evaluation as well as for direct comparison and cross validation with U.S. models.

Requirement:
Yes.

N.4.5
Forecast tropical cyclone tracks from the METO (and other Centers)
Status:
Transmitted on GTS in BUFR.  Received and used.

Comments:
Request tropical cyclone positions to be made available in forecast increments of 6 hours for forecasts to 3 days.  Tracks are used for direct comparison and cross validation with U.S. models.

Requirement:
Yes.  Desire data from other Centers as well.

N.4.6
Sea surface temperature, wind direction/speed, wave height, sea ice analyses and forecast products
Status:
Not received.

Comments:
Data could potentially be used for forecasts, analyses, validation, and climate.

Requirement:
No.

3. European Requirements

This section presents the combined status of and requirements for data and products from NOAA for operational NWP and related activities in Europe. Unless otherwise specified, the stated requirement represents a common requirement of two or more centres. 

A key requirement common to all the products listed below is the reliable exchange of information on any changes impacting any of the transmitted products. Timely exchange of information will help in explaining anomalies in the monitoring and if assimilated in forecast trends. For planned changes to operationally used data sets the agreement on the ATOVS level 1b update policy is welcomed. 

The European Met. Services referred to in this document together with the abbreviations used are :

DMI : Danish Meteorological Institute

NMI : Norwegian Meteorological Institute

DWD : German Weather Service

KNMI : Royal Netherlands Meteorological Institute

ECMWF : European Centre for Medium Range Weather Forecasting

EUMETSAT : European Organisation for the Exploitation of Meteorological Satellites 

M-F : Météo-France

METO : Met Office (U.K.)

E.1.



POLAR SATELLITES: ORBIT-BY-ORBIT DATA/PRODUCTS
E.1.1


TOVS
E.1.1.1


RTOVS in BUFR (retrievals and clear radiances)

Status:

No longer transmitted on GTS. 

Comments:

ECMWF: RTOVS data received but no longer assimilated, and no longer required

METO: No longer required, as replaced by NOAA-16 1b data, unless NOAA-16 fails.

M-F: NOAA-14 RTOVS in BUFR were replaced by NOAA-16 products. They are not required.

Requirement:
Yes if NOAA-16 fails.
E.1.1.2

500 km TOVS SATEMs (retrievals only)
Status:

Received and used operationally.

Comments:

M-F: Not required.

ECMWF: Received but not used. 

METO: Not required.

DWD: Used operationally, sole TOVS source for NWP at present, will be assimilated until late summer 2003. After that plan to use data to verify the 1D-Var retrievals for a while. 

Requirement:
Yes.

E.1.1.3


Level 1B TOVS data 

Status:

Data routinely copied from NESDIS via dedicated link to METO. Data passed to ECMWF who encode the 1B data into BUFR. Access given to other European Met. Services. 

Comments:

ECMWF: TOVS 1B radiances from NOAA-14 are monitored (as backup and for independent validation). SSU from NOAA-14 are received and monitored. 

M-F: These data have not been received since October 2002. They are not required.

Requirement:
Yes. 

E.1.2


ATOVS
E.1.2.1

ATOVS 120km retrievals and clear radiances in BUFR
Status:

Available on GTS. 

     Comments:

DWD: Plan to use these data to verify the 1D-Var retrievals.




M-F: No longer used in assimilation. Not required.

Requirement:
Yes.

E.1.2.2


ATOVS level 1B data
Status:
Data copied from NESDIS via dedicated link to METO who encode the 1B data into BUFR(1C data). Access given to other European Met. Services and ECMWF. There is a continuing requirement to receive AMSU data in 1B rather than 1C form as the AMSU housekeeping information is monitored by METO.

Comments: 
METO: NOAA-15/16/17 1B HIRS (on NOAA-16/17 only), AMSU-A and AMSU-B assimilated and monitored routinely. Plots available on the Met Office www site at: (http://www.metoffice.com/research/interproj/nwpsaf/monitoring.html). 

          

Occasional days when data > 7hours old which misses model update runs. Would like to see the timeliness improved. All centres have an interest in receiving the full blind orbit data earlier and in time for use in data assimilation.



ECMWF: 1C radiances from NOAA-15 16 and 17 assimilated operationally (AMSU from three platforms and HIRS from 16 and 17). 




M-F: 1C radiances (AMSU) from NOAA-15, 16 AND 17 assimilated operationally.




DWD: Data monitored. Operational use in 1D-Var will start in 2003.

Requirement:
Yes.

E.1.2.3
             ATOVS and AVHRR level-0 raw HRPT data from NOAA/NESDIS

Status:

Not received.
Comments:

ATOVS derived products with strict timeliness requirement (<30 minutes after start of pass) is provided since 12 November 2002 with the EUMETSAT ATOVS Retransmission Service (EARS). Planned usage is for short-range NWP in Europe. The approach for transmitting the data to Europe is via a dedicated IP Virtual Private Network. The current service provides ATOVS derived products from Kangerlussuaq (Greenland), Tromsø (Norway) and Maspalomas (Canary Islands). The next station planned for integration is Athens (Greece). A co-operation agreement has been signed with NOAA enabling the integration of further stations in North America (Monterey, Wallops, Gilmore Creek) and the provision of data to the US has been signed. Negotiations with Canada are on-going.



ECMWF/M-F/METO: Plan to use these data to fill in the missing 'late' orbits from NESDIS to allow use for NWP. Only Tromsø, Maspalomas and Kangerlussuaq received at present. 

Requirement:
Yes.

E.1.2.4

AVHRR products on HIRS grid, derived as part of NESDIS ATOVS processing 

Status:

NOAA-16/17 data now copied via dedicated link to METO. 

Comments:

METO: Plan to use these data to assist the HIRS cloud clearing. Currently on-going research looking at these data. Recent problem with AVHRR fractional cloud cover being worked on with NESDIS. Contact is frank.tilly@noaa.gov

ECMWF: Plan to use these data from NOAA-16 and 17 to assist the HIRS cloud detection.

DWD: NOAA-16 data used, NOAA-17 data required.

M-F: Plans to use data from NOAA-16 and 17 to assist the HIRS cloud detection.

Requirement:
Yes.

E.1.3

Ozone retrieved profiles and/or total column from SBUV on NOAA
Status:

BUFR data set copied via dedicated link from NESDIS to Bracknell and ECMWF. Point of contact established with L. Smith, NESDIS (lakel.smith@noaa.gov). New BUFR template for ozone defined by ECMWF and is being considered by WMO for approval. 

Comments:

ECMWF: Assimilate these data operationally from NOAA-16. Monitor these 



data from NOAA-17 (plans for operational assim.)

METO: We are receiving and archiving NOAA-16/17 SBUV data via ECMWF so that we can use the data in their BUFR format. Interested to assimilate for future improvements to stratospheric analysis. Current NESDIS files do not conform to standard BUFR conventions.

DWD: Validation of stratospheric ozone model forecasts.

M-F: Validation of chemical transport model.

EUMETSAT: The use of total column for the validation of the Total Ozone Product from MSG data will be investigated. Data would be received via ECMWF.

Requirement: 
Yes.

E.1.4

SeaWinds Scatterometer Data

Status:

QuikScat launched in May 1999. Gene.Legg@noaa.gov is NESDIS contact The NESDIS to Bracknell link was upgraded to carry the SeaWinds data. ADEOS-II expected to launch Dec 2002 and request same products from SeaWinds on this platform.

Comments:

QuikSCAT data received, monitored and assimilated.

 


ECMWF: Assimilated operationally since 22 January 2002. 

METO: Assimilated operationally since 10 Dec 2002.
M-F: For usage in marine forecast (visualisation by forecasters, input to wave model) and will perform impact studies in NWP.

DWD: Intend to perform impact studies in NWP with a view to operational use. Usage in marine forecasts envisaged.

KNMI: Reprocessing Quikscat as part of the OSI SAF.

NMI also have expressed an interest in these data.

Requirement:
Yes, in real-time within 3 hours of observation time.

E.1.5

SSM/I and SSM/IS on DMSP satellite
E.1.5.1


SSM/I brightness temperatures
Status:

F-13, F-14 and F-15 data received from NESDIS server. Data passed to ECMWF where they are BUFR-encoded and returned to METO for onward transmission to other European centres. Fully operational service requires BUFR encoding at NESDIS.

Comments:

ECMWF: Data from the three satellites are received and assimilated directly in radiance space.

METO: Monitored routinely and processed via a 1D-Var scheme to retrieve total column water vapour (TCWV), sea-surface wind speed and cloud liquid water. Operational assimilation of F-13 and F-15 wind speed. Assimilation of TCWV still being tested.

M-F: F13 and F15 are received at Toulouse. Used to retrieve products for forecasters: sea ice, rain rate, wind speed, total column water vapour and snow. Plans test impact of radiances.

EUMETSAT: It is planned to use SSM/I derived rain rates for calibration of an NRT rain rate product from METEOSAT.

Requirement:
Yes 

E.1.5.2

SSM/I retrieved products (surface wind speed (WS), total column water vapour (TCWV), cloud liquid water (CLW), rain rate, others?)

Status:

Available on NESDIS server to be copied via Internet 

Comments:

METO: Currently using 1.5.1 to derive the products.




ECMWF: assimilate directly radiances. These product files are primarily useful for comparison. Any updated information on the status of these products and the algorithms is requested. METO is member on SSM/I algorithm review panel.

M-F: Currently using 1.5.1 to derive the products.

DWD: Surface wind speed products for verification and research.

Requirement:
Yes

E.1.5.3

SSM/IS
Status:

Launch in Fall 2003 (?)

Comments:

ECMWF: Envisage radiance assimilation of SSM/IS similar to AMSU and SSM/I.




METO: The SSMI(S) BUFR format has been defined with USN. It is assumed these BUFR data will pass through NESDIS and on to the dedicated line when the data is made available after launch. Negotiations underway with FNMOC as to when the initial data will be released to NWP centres. Radiances similar to AMSU and SSM/I will be used.




M-F: Plans to monitor and eventually use in assimilation.

Requirement:
Yes, when available.

E.1.5.4


OLS visible and thermal data
Status:

Not received.

Comments:

DMI, Ice Charting and Remote Sensing Division, requests OLS visible and thermal data DMSP covering the whole or part of the waters around Greenland at a .5 km pixel resolution. In principle, DMI would like to get images from all waters around Greenland, but could identify a few high priority areas. DMI is interested in getting OLS visible and thermal data.

Requirement:
Yes at DMI.

E.1.6


Altimeter data (TOPEX/POSEIDON/JASON)

E.1.6.1


Altimeter wave/wind data
Status:

MetO has access to JASON via Internet for research. JASON data will be put on GTS by M-F from May 2003, as bulletin in BUFR format. Test data are available on request (bruno.lacroix@meteo.fr).

Comments:

ECMWF: Interest in receiving and monitoring the data with a view towards assimilating the data.




METO: Altimeter wave heights AND wind speeds required with timeliness of < 3 hours. We do not receive any TOPEX/Poseidon real time data but have access to JASON data.




DWD: Intention to use the data (wave heights and wind speed) for verification and later on in a wave model (timeliness of <3 hours).

M-F: Required for wave model.

Requirement:
Yes. Internet access is sufficient at present.

E.1.6.2

Altimeter sea surface height data

Status:

Not received in near real-time. Delayed mode data received via DUACS project (Toulouse), and available on ftp server. More information on http://www.jason.oceanobs.com.




NASA is expected to produce the data using a similar processing chain. Information is requested about the planned provision of the data via the GTS. BUFR formats have recently been defined. 

Comments:

ECMWF: The DUACS data products, based on ERS and TOPEX/POSEIDON data, are now used regularly. Fast-delivery altimeter data are also required.




METO: Receive near real-time DUACS data products twice a week and use them in the operational FOAM suite. 

Requirements:
Yes 

E.1.7

TERRA and AQUA data (previously EOS)

E.1.7.1

AQUA AIRS+AMSU-A+HSB data

Status:

Launched by NASA in May 2002. NESDIS process data in near‑real time and transfer them in BUFR to METO. European centres in regular contact with M. Goldberg and W. Wolf (NESDIS) for technical and scientific evaluation.

Comments:

ECMWF: Perform test assimilation experiments since October 2002. Monitor the data operationally since February 2003. Interest for NRT access to mapped VIS products, and also to mapped MODIS cloud products. 



METO: Received data since 11 Oct 2002. AIRS monitoring web page at: 



http://www.metoffice.com/research/nwp/satellite/infrared/sounders/



The userid is airspage and password &Graces 




Assimilation trials are now underway. 




DWD: The minimum requirement is for a sampled set of AIRS radiances within 3 hours of measurement + separate AMSU-A and HSB full resolution datasets. Strong interest in monitoring these data and in their operational use. 




M-F: Strong interest in monitoring these data and in their operational use. Technical developments and initial tests performed; extensive testing starting.

Requirement:
Yes, in near real‑time.

E.1.7.2

MODIS clear-sky radiance data
Status:

Launched on TERRA-1 in Dec. 1999 and on AQUA in May 2002. 

Comments:

ECMWF: A near-real time 50km cloud cleared radiance dataset for the infrared temperature and water vapour sounding channels would be of interest for monitoring and possible operational assimilation (at ECMWF). Please update status of any plans for a real-time MODIS product. These data also of interest for cloud detection for AIRS on AQUA.




M-F: Interest for research.

Requirement:      
Yes, in near real‑time.

E.1.7.3

AMSR data

Status:

AMSR-E on Aqua and AMSR on ADEOS-2. Real time data availability not clear at present. 

Comments:

ECMWF is developing a new capability for assimilating rain-affected radiances. Definitely has an interest for these data as a complement to TRMM and SSM/I.




METO has an interest in these data for assimilation of inferred precipitation information. 




M-F: Interest in particular for soil moisture analysis.

Requirement:
Yes, in near real time.

E.1.7.4

MODIS polar winds

Status:

University of Wisconsin produces in research mode cloud track winds from MODIS-Terra/Aqua over polar regions. 

Comments:

ECMWF assimilates the data operationally, via ftp access from CIMSS. Strong interest for an operational product (via NESDIS). Products from AQUA are now available and are being evaluated. 




METO is planning to assimilate these winds from May 2003.




DWD has similar interest.




M-F: Interest of an operational product for assimilation. Required.

Requirement:
Yes, in near real time, from both AQUA and TERRA.

E.1.8

Windsat/CORIOLIS
Status:

Launched in Dec 2002

Comments:

ECMWF: Interest in receiving real-time wind products for evaluation. More information requested on when data will be available and in what format.




METO: Hope to get sample data in Sept 2003 for evaluation as member of science team. Real time data access is still not clear.

Requirement:
Yes.

E.2.


POLAR SATELLITES: MAPPED PRODUCTS (not orbit-by-orbit) 

E.2.1

SSM/I Products
E.2.1.1


NCEP sea-ice analysis

Status:

Data received routinely via Washington-Bracknell link.

Comments:

METO: Used operationally in global NWP model, copied on Internet from NCEP server. 

ECMWF: Used operationally.

DWD: Used operationally.

M-F: Interest for verification.

Requirement:
Yes.

E.2.2


AVHRR
E.2.2.1


AVHRR SST retrievals as SATOBs
Status:

SATOBs received until mid December and then ceased. Data used operationally at METO within SST analysis. In addition to SATOBs, 100km and 50km AVHRR SSTs are being received from NESDIS via operational link. Contact John Sapper (john.sapper@noaa.gov)

Comments:

METO: Request resumption of  SATOB data until 50km product becomes operational (~1 yr) for assimilation in UK models.

M-F: Interest for research in SST analysis.

Requirement:
Yes at METO and M-F. METO requirement for 50km SSTs will become the primary one next year.

E.2.2.2

AVHRR/MODIS products (eg vegetation indices, leaf area index, land use)
Status:

Products available from internet or order from EOS data gateway.

Comment:

ECMWF/DWD: Potential interest in these data sets in the future. Information on availability of these products requested and NESDIS point of contact. Research requirement for monthly data sets of aerosol optical depth for model validation. Also interested in previous years if available.




METO: MODIS products required are: (i) Monthly updated fractional land cover product at 1 km resolution and global coverage, (ii) Weekly updated Leaf Area Index at 1 km resolution and global coverage. Qualified Subscription Service for local area data now available and products extracted. For global LAI data set CD-ROM used.




M-F: Interest for verification.

Requirement:
Access to data sets via NASA server or Qualified Subscription Service.

E.2.3

Mapped AVHRR imagery
     Status:

Daily or sometimes twice daily composites received by METO. Contact point joseph.askew@noaa.gov

     Comments:

METO: Requirement is for 12 hourly AVHRR GAC composites from NESDIS for forecasters for global cloud cover. Images on the NESDIS web site are now the primary data source but dataset on dedicated link still required for backup. Working with NESDIS to include overpass times on composite images.
DWD: Needed for different application areas. 

M-F: Interest to complement global geo-stationary satellite imagery. 

Requirement:
Yes.

E.3.


GEOSTATIONARY SATELLITES: DATA/PRODUCTS
E.3.1


GOES cloud-tracked VIS/IR/WV winds
Status:

High density (HD) product on GTS in BUFR and SATOB.

Comment:

ECMWF: The HD winds are used operationally thinned to one wind per 1.25 deg box. GOES BUFR data received via GTS are currently evaluated for future operational assimilation.

METO: SATOB product obtained via FTP not GTS on dedicated link. HD IR winds are used operationally and thinned to one wind per 2x2 deg box. Evaluated new BUFR product and happy with it. Will use operationally from late 2003.

DWD: Used operationally in thinned (model dependent) form. 


M-F: The winds are used operationally but thinned to one per 2.5 deg. box. 

Requirement:
Yes. 

E.3.2

GMS cloud-tracked VIS/IR/WV winds processed at NESDIS

Status:

Received in BUFR by ftp from NESDIS.

Comments:

METO: Requirement for NESDIS processed winds from GMS-5 and then GOES-9 until MTSAT winds become available within 90 mins of measurement time. NESDIS processed GMS-5 winds are currently received and planned to be assimilated from April 03.




ECMWF/M-F: Interest to receive GOES-9 BUFR winds (consistent with the other GOES satellites) when GOES-9 replaces GMS-5.

Requirement:
Yes

E.3.3

Cloud cleared radiances from GOES-E and GOES-W

Status:

Product under development in NESDIS (CIMSS).

Comments:

ECMWF gets 40 km CSR hourly radiances via ftp (GOES-12 and GOES-10). GOES-10 and previously GOES-8 data assimilated operationally since January 2003. Interest to get access via GTS from the operational NESDIS processing. Interest to get early access to similar products from GOES-9. GOES-12 passively monitored.




METO interested to use this product when 4DVar is available (~2004). 

Requirement:
Yes

E.3.4

Radiances from GIFTS

Status: 

Launch planned in ? ?

Comments: 
ECMWF/METO interested in receiving radiances in real-time for evaluation with a view towards possible operational use. EUMETSAT is putting an action to coordinate the data distribution in Europe




Interest from ECMWF and METO to know the format and dissemination plans





M-F: Interest for research in chemical transport.

Requirement:
Yes

E.3.5


Digital imagery from GOES-E, GOES-W and GMS
Status:

Not received from NESDIS. GOES-E, GOES-W and GMS retransmitted via METEOSAT 0E which satisfies current European requirements for imagery.

Comments:

METO: Continue to receive 8 km resolution full-disk GOES-E and GOES-W images 3-hourly from CMC, Dorval but no longer part of EUMETSAT data relay. Receive full resolution GMS images from BoM, Melbourne to be replaced by GOES-9 and then MTSAT.
DWD/ECMWF: Receive images re-transmitted
via METEOSAT.

M-F: Involved in EUMETSAT initiative to co-ordinate transfer of these data to European Met. Services via Lannion.

Requirement:
Yes but currently met by METEOSAT.

E.3.6


Other geostationary imagery 

Status:

Imagery from INSAT and Feng-Yung not available. GOMS (Elektor) data is available via METEOSAT dissemination.  METEOSAT-5 is at 63E and hourly images are available on the 0E dissemination from July 1998 to 2003. An extension of the mission is technically possible but depends on an expressed user need. 

Comments:

METO/DWD/M-F/ECMWF: Interested in continuing 3-6 hourly data from METEOSAT-5 to fill gap over Indian Ocean and Central Asia. 

Requirement:
Yes 

E.4.


NON-SATELLITE DATA
E.4.1


NCEP SST gridded field 
     Status:

Data received via GTS once a day and used operationally. Current product resolution is 1 degree and .5 degree.

Comments:

ECMWF: Use the .5 degree SST operationally.

EUMETSAT: Operational requirement for the monitoring of the calibration of the METEOSAT IR channel.




DWD: 0.5 degree SST used operationally.




M-F: 1 degree SST is used operationally as climatological relaxation for SST analysis. Switch to 0.5 degree SST is not possible before a sea-ice mask is performed.

Requirement:
Yes

E.4.2


U.S. Profiler data
Status:

Received in BUFR.

Comments:

ECMWF: Data assimilated operationally since July 1999.

METO: Data assimilated operationally since Feb 2001.

DWD: Interested to monitor with a view to operational assimilation.

M-F: Assimilated operationally since October 2002.

Requirement:
Yes (hourly).

E.4.3


ACARS data
Status:

Received and used operationally. Contact point R. Peterson (NCEP)

Comments:

METO: All available ACARS data received, assimilated operationally with a thinning to one report in a 4D box of 100km x 100km x 50hPa x 2hrs

M-F: Assimilated operationally with a thinning factor.

DWD/ECMWF: Used and assimilated.

Requirement:
Yes.

E.4.4


Tropical cyclone data
Status:

Received in BUFR format on GTS.

Comment:

METO: Currently use plain text TC advisories from NHC, Miami, which is satisfactory. If NCEP (or NHC) decide to start issuing bulletins in CREX or BUFR format we will then store and process them and use them as appropriate.




ECMWF: BUFR messages are used in EPS targeting.

M-F: These data are used for comparisons with the analyses.

DWD: Needed for research in typhoon bogussing and global man/machine mixed analysis.

Requirement:
Yes, any machineable form, preferably BUFR and enhanced to include radii of stronger winds when applicable.

E.4.5

Snow cover analysis for N. Hemisphere

Status:

Data set available via Internet (Contact point Bruce.Ramsay@noaa.gov)

Comments:

Digitised analysis of satellite and surface observations.

ECMWF/METO: Have an interest in this composite product for model validation and improving surface fields.

DWD: Data (including snow depths) used operationally. Snow cover product of 25 km resolution was tested and will be used operationally soon.

M-F: Interest for verification.

Requirement:
Yes.

E.4.6. 


Doppler radar wind data over USA
Status:

Not received. Contact point is Fred Branski. 


Comments:

METO: Interest in evaluating winds 3-hourly but low priority until 4DVar available.

Requirement:
Yes.

E.4.7

N. American hourly surface observations

Status:

Hourly METAR data are received but do not contain station level pressure. This can be computed if station height known. There is a requirement for global exchange of hourly SYNOP data.

Comments:

METO: Future requirement for use in data assimilation.

ECMWF: Requirement for use in 4DVAR.

M-F: Interest in hourly SYNOP for use in assimilation.

Requirement: 
Yes.

E.4.8

N. American soil temperature data on GTS
Status:

The Climate Prediction Center providing soil temperature data on server. ECMWF has been given access to these data, which are transferred routinely via FTP.

Comments:

Current use at ECMWF is for model validation.

M-F: Interest for verification.

Requirement:
Yes at ECMWF.

E.4.9

N. American ozone soundings on GTS
Status:

Few soundings are available on the GTS.

Comments: Current use at ECMWF is for model validation. METO has the same requirement. Canadian data is sometimes available in near real time on the GTS but there have been gaps. No Canadian data received in recent months.




M-F: Interest for model validation.

Requirement:
Yes.

E.4.10

TAO array data, XBT and PALACE float
Status:

Available on the GTS in BUOY, BATHY and TESAC code, received and used in Europe.

Comments:

ECMWF: Requirement for ocean analysis in seasonal forecasting.




METO: Requirement for ocean model.




M-F/DWD: Interest for ocean model.

Requirement:
Yes.

E.4.11

GPS total column water vapour profiles over N. America
Status:

The SuomiNet data from UCAR (http://www.gst.ucar.edu/gpsrg/realtime.html) is a potential nrt source of data.

Comments:

METO: Requirement for global model. A BUFR proposal has gone to WMO and if agreed, we could use on GTS from November 2003.

Requirement:
Yes at METO.

Table of European Met Service Data Requirements from NOAA

	
	ECMWF
	METO
	DWD
	M-F
	EUMETSAT

	POLAR SATELLITES ORBIT BY ORBIT

	E.1.1.1
	RTOVS 
	-
	4
	-
	-
	-

	E.1.1.2
	SATEMS
	-
	-
	1
	-
	-

	E.1.1.3
	TOVS 1B
	1
	-
	-
	-
	-

	E.1.2.1
	ATOVS product 120km
	-
	-
	2
	-
	-

	E.1.2.2
	ATOVS 1B
	1
	1
	1
	1
	-

	E.1.2.3
	ATOVS from  HRPT
	-
	2
	-
	2
	1

	E.1.2.4
	AVHRR
	2
	2
	1
	2
	-

	E.1.3
	SBUV
	1
	2
	2
	2
	2

	E.1.4
	SeaWinds
	1
	1
	1
	1
	1 (KNMI)

	E.1.5.1
	SSM/I BT SDR
	1
	1
	-
	1
	2

	E.1.5.2
	SSM/I products EDR
	3
	3
	2-3
	-
	-

	E.1.5.3
	SSM/IS
	1-2
	2
	-
	2
	-

	E.1.5.4
	OLS vis and therm
	-
	-
	-
	-
	2 (DMI)

	E.1.6.1
	Altimeter wind/wave
	2
	2
	2-3
	1
	-

	E.1.6.2
	Altimeter surface ht
	-
	2
	-
	2
	-

	E.1.7.1
	AIRS data
	1
	1
	2-1
	2-1
	-

	E.1.7.2
	MODIS data 
	1
	-
	-
	3
	-

	E.1.7.3
	AMSR data 
	2
	3
	-
	3
	-

	E.1.7.4
	MODIS polar winds
	1
	1
	1
	2
	-

	E.1.8
	Windsat/CORIOLIS
	2-3
	3
	-
	3
	-

	POLAR SATELLITES MAPPED PRODUCTS

	E.2.1.1
	NCEP sea-ice analyses
	1
	1
	1
	2
	-

	E.2.2.1
	AVHRR SST
	-
	1
	-
	2
	-

	E.2.2.2
	AVHRR/MODIS products
	3
	2
	1
	3
	-

	E.2.3
	AVHRR imagery
	3
	1
	1
	2
	-

	GEOSTATIONARY SATELLITE PRODUCTS

	E.3.1
	GOES VIS/IR/WV winds
	1
	1
	1
	1
	-

	E.3.2
	GMS NESDIS winds
	-
	1
	-
	1
	-

	E.3.3
	Cloud cleared radiances
	1
	3
	-
	-
	-

	E.3.4
	GIFTS Radiances
	2-3
	3
	-
	3
	-

	E.3.5
	GOES/GMS imagery
	3
	1
	1
	1
	1

	E.3.6
	Other global imagery
	-
	1
	1
	1
	-

	NON-SATELLITE DATA

	E.4.1
	1o SST Analysis(0.5°)
	1
	-
	1
	1
	1

	E.4.2
	Profiler data
	1
	1
	2
	1
	-

	E.4.3
	ACARS data
	1
	1
	1
	1
	-

	E.4.4
	Tropical cyclones
	1
	1
	1
	1
	-

	E.4.5
	Snow analysis
	2
	2
	1
	2
	-

	E.4.6
	Doppler radar winds
	-
	3
	-
	3
	-

	E.4.7
	Hourly SYNOPS
	2
	2
	-
	2
	-

	E.4.8
	Soil temperature
	3
	-
	-
	3
	-

	E.4.9
	Ozone soundings
	1
	2
	-
	3
	-

	E.4.10
	Ocean data
	1
	1
	2
	2
	-

	E.4.11
	GPS TCW 
	-
	2
	-
	-
	-


1 = High priority required for operations

2 = Medium priority to investigate possibility for future operational use

3 = Low priority for research 

4 = For backup

4. Table of Meteorological Service of Canada Data Requirements

	FROM EUROPEAN REQUIREMENTS DOCUMENT
	MSC
	FROM NORTH AMERICAN REQUIREMENTS DOCUMENT
	MSC

	POLAR SATELLITES ORBIT BY ORBIT
	POLAR SATELLITES ORBIT BY ORBIT

	E.1.1.1
	RTOVS
	-
	N.1.1
	ENVISAT-1
	1

	E.1.1.2
	SATEMS
	1
	N.1.1.1
	RADAR ALTIMETER 2
	2

	E.1.1.3
	TOVS 1B
	-
	N.1.1.2
	ASAR
	2 (CIS)

	E.1.2.1
	ATOVS product 120km
	-
	N.1.1.3
	MERIS
	3

	E.1.2.2
	ATOVS 1B
	1
	N.1.1.4
	AATSR
	1

	E.1.2.3
	ATOVS 1B from HRPT
	2
	N.1.1.5
	GOMOS
	2

	E.1.2.4
	AVHRR
	2
	N.1.1.6
	MWR
	-

	E.1.3
	SBUV
	2
	N.1.1.7
	DORIS
	3

	E.1.4
	SeaWinds
	1
	N.1.1.8
	MIPAS
	3

	E.1.5.1
	SSM/I BT SDR
	1
	N.1.1.9
	SCIAMACHY
	-

	E.1.5.2
	SSM/I products EDR
	3
	N.1.1.10
	LRR
	-

	E.1.5.3
	SSM/IS
	1-2
	N.1.2
	METOP
	1

	E.1.5.4
	OLS
	1 (CIS)
	N.1.3.1
	NOAA blind orbit data
	1

	E.1.6.1
	Altimeter wind/wave
	3
	N.1.4
	MOPITT (AQUA)
	2

	E.1.6.2
	Altimeter surface ht
	-
	
	
	

	E.1.7.1
	AIRS data
	1
	
	
	

	E.1.7.2
	MODIS data 
	1
	
	
	

	E.1.7.3
	AMSR data 
	2
	
	
	

	E.1.7.4
	MODIS polar winds 
	1
	
	
	

	E.1.8
	Windsat/CORIOLIS
	2-3
	
	
	

	POLAR SATELLITES MAPPED PRODUCTS
	GEOSTATIONARY SATELLITE DATA

	E.2.1.1
	NCEP sea-ice analyses
	2
	N.2.1.1
	METEOSAT IMAGERY
	1

	E.2.2.1
	AVHRR SST
	1
	N.2.1.2
	METEOSAT WINDS (IR)
	1

	E.2.2.2
	AVHRR/MODIS products (also SST)
	2
	N.2.1.3
	METEOSAT WINDS (VIS)
	1

	E.2.3
	AVHRR imagery
	3 
	N.2.1.4
	METEOSAT WINDS (WV)
	1

	
	
	
	N.2.1.5
	METEOSAT WINDS (Clear Sky WV)
	1

	
	
	
	N.2.1.6
	METEOSAT Clear Sky RADIANCES
	3

	
	
	
	N.2.1.7
	METEOSAT SECOND GENERATION
	1

	GEOSTATIONARY SATELLITE PRODUCTS
	 NON-SATELLITE DATA

	E.3.1
	GOES VIS/IR/WV winds
	1
	N.3.1.1
	RAWIND-PIBAL
	1

	E.3.2
	GMS NESDIS winds
	2
	N.3.1.2
	EUMETNET ASAP
	1

	E.3.3
	Cloud cleared radiances
	1 (local)
	N.3.1.3
	PROFILERS
	2

	E.3.4
	GIFTS Radiances
	2-3
	N.3.2.1
	SYNOP-METAR
	1

	E.3.5
	GOES/GMS imagery
	1
	N.3.2.2
	EUMETNET-AWS
	2

	E.3.6
	Other global imagery
	2
	N.3.2.3
	RAIN-SNOW
	1

	
	
	
	N.3.2.4
	SOIL MOISTURE-TT
	1

	
	
	
	N.3.2.5
	SFC ENER/WATER FLUX
	2

	
	
	
	N.3.2.6
	SURFACE OBS
	1

	
	
	
	N.3.3
	BUOY-SHIP
	1

	
	
	
	N.3.4.1
	PIREP-AIREP
	1

	
	
	
	N.3.4.2
	AMDAR
	1

	
	
	
	N.3.4.3
	E-AMDAR
	1

	
	
	
	N.3.4.4
	ADS
	1

	
	
	
	N.3.5.1
	OPERA
	-

	
	
	
	N.3.6.1
	LAKE TT/ICE
	1

	
	
	
	N.3.7
	LIGTHNING
	-

	
	
	
	N.3.8.1
	PROFILER-RASS
	1

	
	
	
	N.3.8.2
	VAD RADAR Winds
	2

	
	
	
	N.3.9
	SOLAR OBS/FCST
	-

	
	
	
	N.3.10
	GPS-IPW
	2

	 NON-SATELLITE DATA
	 FORECAST-ANALYSIS

	E.4.1
	1o SST Analysis(0.5°)
	2
	N.4.1.1
	ECMWF
	1

	E.4.2
	Profiler data
	1
	N.4.1.2
	METO
	1

	E.4.3
	ACARS data
	1
	N.4.1.3
	DWD
	2

	E.4.4
	Tropical cyclones
	1
	N.4.1.4
	M-F
	2

	E.4.5
	Snow analysis
	2
	N.4.2
	ECMWF-METO WAVE
	2

	E.4.6
	Doppler radar winds
	2
	N.4.3
	COUPLED MODELS
	2

	E.4.7
	US hourly SYNOPS
	1
	N.4.4
	ECMWF-EPS
	2

	E.4.8
	US soil temperature
	2
	N.4.5
	TROP.CYCLONE TRACKS
	2

	E.4.9
	Ozone soundings
	2
	N.4.6
	SST, ICE
	2

	E.4.10
	Ocean data
	1
	
	
	

	E.4.11
	GPS TCW
	2
	
	
	


1 = High priority required for operations

2 = Medium priority to investigate possibility for future operational use

3 = Low priority for research

4 = For backup

- = Not required

5. Status of actions from 15th Meeting

The actions are be divided into those relating to the US Data requirements and those relating to the European data requirements. The numbering of the actions is the numbering of the relevant section in the respective data requirement documents. There are in addition some actions not directly related to the requirements lists and these are labeled as miscellaneous under section 6.3 below.

5.1
Actions related to North American requirements

1.4.1  NOAA Blind Orbit data
NCEP and MSC to reiterate the US/Canadian requirements for the blind orbit data to NOAA-NESDIS

ACTION NOAA-NCEP, MSC

Closed : NCEP and MSC  made requests to NESDIS and supported European requests

NOAA-NESDIS to investigate possible methods of receiving NOAA blind orbit data e.g. obtaining locally received STIP from Lannion or data from Svalbard. 

ACTION NOAA-NESDIS 

NESDIS continues to investigate possible method of receipt of Blind Orbit Data. POC is Robert.Bassett@noaa.gov. NESDIS will inform when a significant progress is achieved.

This action is closed but a new action M1 is identified at the 16th meeting.
2.2.1  AVHRR SST retrievals as SATOBs
NCEP use Navy product rather than NESDIS product. NESDIS confirmed METO were receiving the NESDIS product. Point of contact for Navy product is Jean Thiebaux (jean.thiebaux@noaa.gov).

METO to investigate if there is a requirement for the Navy product.  Jean Thiebaux no longer at NCEP. Ralph Peterson will provide an alternate contact when available


ACTION METO, NOAA-NCEP

Closed : NCEP contact is Robert Grumbine.

3.2.2  EUMETNET-AWS (Automated Weather Stations)
The specifications of AWS standards will be available as part of the EUMETNET-AWS project and could be supplied to US when available.

ACTION ECMWF

Closed : a status report was provided by e-mail to Fred Branski at NWP/TOC on 9 September 2002.

3.2.3  Rain, snowfall, snow depth observations, river flow data
All NWP centres to provide information on what data is available, on format and whether it is real time. 

ACTION DWD, M-F, MSC

Closed : Info provided by DWD. Efforts have been made by other centres, but very little data are available

3.2.4  Soil moisture and temperature observations
All Met. Centres to provide information on what data is available, on format and whether it is real time. 

ACTION DWD, M-F, MSC

Closed : Info provided by DWD. Efforts have been made by other centres, but very little data are available

3.2.5  Surface energy/water flux- observations
All Met. Centres to provide information on what data is available, on format and whether it is real time. 

ACTION DWD, M-F, MSC

Closed : Info provided by DWD. Efforts have been made by other centres, but very little data are available

3.2.6  Additional surface obs (e.g., mesonets, surface rainfall measurements, offshore oil rigs)

All Met. Centres to provide information on what data is available, on format and whether it is real time. 

ACTION METO, DWD, M-F, MSC

Closed : Info provided by DWD. Efforts have been made by other centres, but very little data are available

3.4.3  Automatic Dependent Surveillance (ADS) data
Data from ADS going to CAAs. CAAs have responsibility to pass on the ADS data to their local Met. Authority who then need to pass it on to a WAFC. NOAA receives some information from METO on a trial basis.  WAFC Met. Services to investigate whether all available ADS data is being exchanged.  METO to make presentation at  September meeting.

ACTION METO 

Closed : METO made a presentation in September at the ACO meeting.

Non WAFC Met Services to explore the monitoring and collection of the ADS data from their National Met. Authorities via their CAAs. The National Met. Services to put any ADS data collected on the GTS or send to a WAFC.

ACTION M-F, DWD and MSC

Closed : no ADS data are available at DWD and M-F.

4.1.4  M-F DATA/PRODUCTS
NOAA-NCEP and MSC to be provided with advice if any additional procedures are required for obtaining the data requested in the US requirements document; and a list of available products.

ACTION M-F

Closed : the list was sent by e-mail by B. Lacroix in January 2003.

4.5
Snow cover analysis for N. Hemisphere
Northern Hemisphere snow cover product is operational at DWD, Southern Hemisphere snow cover product is now available.  METO to check Southern Hemisphere data


ACTION METO

Closed : results concerning N. Hemisphere products were presented by R. Saunders. No S. Hemisphere products are available at the moment.

4.7
US hourly surface observations
The issue of METAR metadata (e.g. elevation information) and the process for updating METAR metadata needs to be taken forward with WMO/ICAO in September 2002, by NOAA and METO as WAFCs.  METO and NOAA also to pursue the issue of global exchange of all METARS on the GTS for the purpose of improving aviation forecasts.


ACTION METO, NOAA

Closed : this issue needs to be raised at a higher level (WMO).

NCEP to inform European centers on how to interpret METAR altimeter data for use in NWP models. 


ACTION NOAA-NCEP

Closed : Altimeter data can be converted to surface pressure using the hypsometric relationship as follows:

[image: image1.wmf]
Updated information about airport barometer locations and elevations is available from the International Civil Aviation organization (ICAO).  Care must be taken to determine whether the altimeter setting for a particular airport is made for the elevation of the airport barometer or for the elevation of the typical aircraft altimeter , which can be several meters above the station barometer elevation.

5.2
Actions related to European requirements

1.2.2      ATOVS level 1B data
NESDIS to investigate delays in delivery of ATOVS Level 1b data to Europe with NCEP and Satellite Operations by October.  NESDIS to implement more timely processing and delivery of data and products  if possible.   European centers  to consider the requirements for improving data timeliness and to request Eumetsat to explore options at EUMETSAT Operations Working Group. 

ACTION ALL

Closed : NESDIS presented latest results at 16th meeting. From January 2006 (IJPS era), the blind orbit problem will be solved.

This action is closed but a new action M1 is identified at the 16th meeting.
1.5.4
OLS
NOAA-NESDIS to consult with the Shared Processing Point of Contact on availability of OLS visible and thermal products and inform European  Centers.  

ACTION NOAA-NESDIS

Open : NESDIS consulted with SPP partners and awaiting resolution. Answer expected in Summer 2003.

1.7.2
MODIS
NOAA-NESDIS to confirm what MODIS products will be available operationally and inform all Centers. 

ACTION NOAA-NESDIS

Closed : List provided  below :

PGE 01 Level 1A and Geolocation

PGE 02 Calibrated L1B Radiance at 250m, 500m, and 1km

PGE 03 Level 2 Cloud Masks/Profiles 

Produces atmospheric products needed by other MODIS processes. These products are Cloud Masks, Spectral Test Results, Atmospheric Profiles, Total Column Ozone, Water Vapor, and Stability Indices.

PGE 04 Level 2 Atmosphere 

Produces the day-only atmosphere aerosol product and the day/night total precipitable water.

PGE06 Level 2 Clouds 

Produces the L2 cloud product and the QC files for Cloud Top Algorithm. Cirrus Detection  Algorithm, and Cloud Optical Depth Algorithm.

PGE07 Level 2 Snow 

Produces the L2 Snow Cover product which is a day-only land product, and the Land MODAPS QA product.

PGE 08 Level 2 Sea Ice 

Produces the L2 sea ice product and the Land MODAPS QA product.

PGE 09 Level 2 Ocean Color 

Produces the MODIS Ocean-color L2 products and space binned L3 products.

PGE 10 Level 2 Sea Surface Temp 

1.7.4
MODIS Polar Winds 

MODIS Polar winds products expected to become available in Fall, 2002. NOAA-NESDIS to confirm for all centers when MODIS polar wind products become available operationally. 

ACTION NOAA-NESDIS

Closed : Availability of polar winds from MODIS is scheduled for Fall 2003.  On-going demonstrations at University of  Wisconsin.  Transition  to NOAA/NESDIS in Washington, DC in Fall 2003.  Implementation scheduled for October 2003.

1.7.5
Other missions
NOAA to provide additional information on plans for near real time products from the EOS Aura mission as it becomes available. 

ACTION NOAA-NESDIS and NCEP

Open : NESDIS : EOS Aura launch scheduled for January 2004.  NASA's Aquarius mission  measuring oceanic salinity, scheduled for launch 2007.  Global Precipitation Mission (TRMM follow-on)  launch  2008.  JASON-II (Ocean Surface Topography Mission-OSTM) launch 2006.  NCEP plans to share all results of new data systems evaluations, but the responsibility of providing data remains with NESDIS.

1.8  Windsat/CORIOLIS

July 2002 Launch. Request for information when data may be available. European centres are interested in being involved in the Cal/Val similar to SSM/IS. Point of contact is Gene Legg.  NOAA to continue to explore early access to data for the Cal/Val phase. 


ACTION NOAA-NESDIS

Closed : Windsat launched successfully January 6, 2003 at 1419 GMT. Satellite nominal, solar arrays deployed.  X-Band transmitters on January 10, WindSAT turn-on  January 14, 2003.  Radiometer turn-on scheduled for January 18, 2003.  Usable wind data expected June 2003 (start of the real Cal/Val). Can’t guarantee access before the end of the Cal/Val (winter 2003).

2.1.1  SSM/I Snow and Ice Gridded Fields
METO to remove SSM/I snow and ice gridded fields from the Bracknell link


ACTION METO

Closed : done by METO.

3.1
GOES Winds
EUMETSAT to provide information to DWD and MF on quality indicators in BUFR products. NESDIS test data to be provided to DWD and MF. Communications test METO and TOC. NESDIS-TOC to make available operationally on GTS less than 15K. (POC at NESDIS is Kyle Turner).

ACTION NOAA-NESDIS and EUMETSAT

Closed : NESDIS is operationally distributing BUFR data in files smaller than 15K to NWSTG for subsequent transmission on GTS.

3.2
GMS
NOAA-NESDIS to keep all centers informed on the development of plans for all products for GOES-9 when (if) it is moved to replace GMS-5, and who will make the products available.

ACTION NOAA-NESDIS

Open : GOES-9 operationally replaced GMS-5  May 22,  2003.  At this time, the only 'products' that NOAA-NESDIS intends to operationally produce from GOES-9 are imager sectors (McIDAS format) for NOAA's use in the NCEPs (MPC, AWC primarily) and NESDIS's Satellite Analysis Branch. While Sounder data will be flowing, no operational products will be made from these data, but instead, some NESDIS research entities will be looking at these data and making some products available via the web. NESDIS has to confirm information concerning the processing of AMVs and radiances.

3.3
GOES
NOAA to inform all centers when GOES East and GOES West cloud cleared radiances become available operationally. 

ACTION NOAA

Closed : The Cloud Cleared Radiances are still in experimental mode at the University of Wisconsin.  EMC and the European Centers are pulling this data from UW and providing comments and agreeing upon BUFR file format.  NESDIS will then get the final code from UW and implement these data operationally by December '03.

4.1
NCEP SST gridded field 

Interest in whether the future 1/8 degree product will cover lakes when available, for which NCEP are developing a plan. NCEP to provide information as it becomes available.


ACTION NOAA-NCEP, NESDIS

Open : NCEP plans for future SST products not completed. NCEP will provide information when plans are complete.

4.2
U.S. Profiler data

Trans Pacific Profiler Network (TPPN) to be made available by NOAA on the GTS. Probably in PILOT code rather than BUFR.  Issues with data format are being addressed.


ACTION NOAA-TOC

Closed : Funding for US Profiler Demonstration Network is currently not available for FY04 and beyond.  This affects not only the Profiler network itself, but also the Profiler Data Hub, which is the single collection point providing the NWS with data from all profilers in the US (both the Demonstration Network and all other systems), as well as surface GPS data and mesonet data.  If funding is not made available, these data will no longer be available. POC is David.Helms@noaa.gov.

4.4
Tropical cyclone data
Received in text format, European Centres would like data in CREX. Timescale for provision in CREX to be provided to European Centres

ACTION NOAA-NCEP, NOAA-TOC

Closed : Tropical cyclone data are currently generated and available in BUFR.

4.8
Soil Temperature
NOAA to provide information on the depth at which soil temperature measurements are made.

ACTION NOAA-TOC

Closed : Soil temperature data are currently available from the web, but the depth information is very difficult to get.

5.3
Miscellaneous Actions

M.1
Product Duplication
Noting the potential for the production and transmission of duplicate products NESDIS and EUMETSAT to review and rationalise the distribution of all products from the Initial Joint Polar Orbiting System. 

ACTION NESDIS and EUMETSAT

Closed : For new products in the IJPS era, NESDIS and EUMETSAT continue to define product efforts and we attempt to partner wherever possible to reduce cost and redundancy.  For example, for products from the new instruments on Metop, NESDIS will carefully examine level 2 products being developed by the European SAFs.  If the SAF's products cannot satisfy the NESDIS user community, then we will examine product processing using level 1b/1c data from EUMETSAT.  NESDIS is attempting to get product development schedules from the SAFs so we can better evaluate our options.  However, we have had limited success getting development schedules, but will continue to work the issue.

For POES sensors that will fly on Metop, our focus has been to ensure the NESDIS user community will receive the same level of support from Metop and enable Metop to assume our morning mission requirements flawlessly.  Our architecture is under going significant modifications to ensure we receive and process data with a goal to minimize the impacts on our user community.  Since products from the POES sensors on Metop have an established user base, the majority of the products we will produce from these instruments have an established requirement that will not significantly change. 

Occasionally NESDIS does a thorough review of products to determine if they are still needed by the user community.  These reviews are lead by the OSDPD and tend to be very resource demanding on NESDIS and the users.  In 2002 we concluded our last review with National Weather Service and it took nearly a year to complete.  Out of the 450+ unique geo and polar NESDIS products only a few were identified for deletion.  This review revealed that the user base for NESDIS products has grown considerably over the last 10 years.    

Rationalizing the distribution of the 250+ polar products that will be produced in the IJPS era is a resource intensive task.  Since these products were reviewed in 2002 and have an established user base, another review is not a priority.  If the data exchange group has specific products that will cause duplication and transmission concerns, we recommend the group identify these products to NESDIS to examine.

However, both EUMETSAT and NOAA-NESDIS need to serve their own user requirements, which can lead to some redundancy.

M.2
Notification of Anomalies
Procedures to be developed for notification of anomalies.  A suggestion was made for the creation of a list server for notifications.  A volunteer is need to create and host the list server.  

ACTION NOAA and EUMETSAT

Closed : No action taken to establish a list server.  A generic notification system was established within NESDIS to ensure consistency for notices.  A website was set-up that is automatically updated when a message is sent out.  All level 1B messages are available on that site.  We are investigating the pros and cons for using a list server instead.

However, the current information system seems satisfactory. POC at NOAA-NESDIS to update the mail list is Emily Harrod.

M.3
TBUS Messages
NESDIS to clarify proposal to change to TBUS messages.

ACTION NOAA-NESDIS

Closed : Proposal to initiate efforts toward updating the TBUS bulletin: 

1) Prepare a web page on the proposed changes that could reside on the NESDIS IPD or NOAASIS website, with a contact point for responses (Email, fax, postal address). 

2) Advertise changes are proposed on the NOAASIS page where people come in to retrieve the TBUS and Bulletins page, the WXSAT-L mail list, and by adding a line to the text Part IV of the TBUS similar to "Changes are proposed to the format of this TBUS bulletin.  Please see http:// ------ for details."  Awaiting input from USAF.

M.4
New Orbital Time for Polar Satellites
All centers to conduct analysis of 3 satellite constellation, taking into account new morning orbit time, and provide results to NESDIS within L plus 85 (Launch was June 24).  

ACTION ALL

Closed : NCEP has not made an objective assessment of this issue due to computer transition constraints.  NESDIS should interface with NCEP, Canada and European centers regarding plans for satellite configurations in the NPOES era. 

M.5
European Profilers
METO to explore with EUCOS provision of information on the quality of European profilers.

ACTION METO

Closed : Report on profiler quality sent by e-mail to NCEP on 2 October 2002.

M.6
Tropical Cyclone Data in BUFR
NWS to consider putting Tropical Cyclone data on GTS in BUFR (or CREX), from the RSMC-Miami.

ACTION NOAA-NCEP

Closed : Currently generated in BUFR. See E.4.4

M.7
Back-up of ATOVS Data
METO to update document on back-up procedures for ATOVS data and inform all.

ACTION METO
Closed : See information from METO.

New action : investigate further possible back-up procedures.

M.8
Next Meeting
M-F to host next meeting in Lannion in May, 2003.

ACTION M-F

Closed

6. Actions from 16th Meeting

The actions are be divided into those relating to the US Data requirements and those relating to the European data requirements. The numbering of the actions is the numbering of the relevant section in the respective data requirement documents. There are in addition some actions not directly related to the requirements lists and these are labeled as miscellaneous under section 5.3 below.

6.1
Actions related to North American requirements

N.1.1 ENVISAT data
European Member States, Canada and EUMETSAT to urge ESA to allow operational access to ENVISAT products by NOAA and MSC.

ACTION EUMETSAT, DWD, METO, M-F, MSC
N.1.4 MOPITT (AQUA)
NOAA-NESDIS to investigate real-time access to MOPITT (on board AQUA) data.

ACTION NOAA-NESDIS

N.2.1.7 MSG-1 Imagery
EUMETSAT to provide further information on real-time access to MSG-1 Imagery for NA users.

ACTION EUMETSAT

N.3.4.1 AIREPs data
METO to provide detailed description of the situation for AIREPs East of 10 degrees West.

ACTION METO

N.3.4.4 ADS data

METO to provide information on format and status of ADS data on GTS.

ACTION METO

N.4.1.3 DWD NWP outputs
Products are available at DWD. NCEP to contact and address its request to DWD. POC is T. Böhm.

ACTION NOAA-NCEP

N.4.1.4 M-F NWP outputs
Products are available at M-F. NCEP to contact and address its request to M-F Director General.

ACTION NOAA-NCEP

6.2
Actions related to European requirements

E.1.3 Ozone retrieved profiles and/or total column from SBUV on NOAA
NOAA-NESDIS to produce BUFR files conforming to standard BUFR conventions, with ECMWF support. POC at NOAA-NESDIS is lakel.smith@noaa.gov. POC at ECMWF is Milan.Dragosavac@ecmwf.int. POC at METO is Roger.Saunders@metoffice.com.

ACTION NOAA-NESDIS, ECMWF
E.1.5.4
OLS visible and thermal data
NOAA-NESDIS to consult with the Shared Processing Point of Contact on availability of OLS visible and thermal products and inform European  Centers.  

ACTION NOAA-NESDIS

E.1.6.1 Altimeter wave/wind data
NOAA-NESDIS to explore real time access to GFO wind/wave data.

ACTION NOAA-NESDIS

E.1.7.5
Other missions
NOAA to provide additional information on plans for near real time products from the EOS Aura and other missions. 

ACTION NOAA-NESDIS

E.1.8 Windsat/CORIOLIS
METO to acquire Windsat/CORIOLIS data once available from NOAA-NESDIS in early 2004.

ACTION METO

E.2.3 Mapped AVHRR imagery
METO to contact joseph.askew@noaa.gov about the possibility of a Wisconsin-like product with age information.

ACTION METO

E.3.2
GMS
NOAA-NESDIS to keep all centers informed on the development of plans for all products, including AMVs and radiances, for GOES-9 when it is moved to replace GMS-5, and who will make the products available.

ACTION NOAA-NESDIS

E.4.1
NCEP SST gridded field 

Interest in whether the future 1/8 degree product will cover lakes when available, for which NCEP are developing a plan. NCEP to provide information as it becomes available.


ACTION NOAA-NCEP

6.3
Miscellaneous Actions

M.1 ATOVS level 1B data (blind orbit problem)
NOAA-NESDIS to investigate different options to get more timely access to level 1b ATOVS products, including possible STIP reception in Lannion to be studied with M-F.
ACTION NOAA-NESDIS, M-F

M.2 Back-up of ATOVS Data
M-F to investigate further possible back-up procedures for ATOVS data, in co-ordination with METO and NOAA-NESDIS. POC at M-F is B. Lacroix, at METO R. Saunders and at NOAA-NESDIS B. Banks.

ACTION M-F
M.3 AIRS monitoring information

NOAA-NESDIS to check with NASA that public access can be given to AIRS monitoring statistics provided by NWP centres.

ACTION NOAA-NESDIS
M.4 Documentation on NOAA-N HIRS calibration

NOAA-NESDIS to provide METO with this documentation.

ACTION NOAA-NESDIS
M.5 Sample NOAA-N level 1B data

NOAA-NESDIS to provide METO with sample NOAA-N level 1B data to prepare for the format change.

ACTION NOAA-NESDIS
M.6 HRPT format definition for NOAA-N

NOAA-NESDIS to provide METO with the HRPT format definition for NOAA-N.

ACTION NOAA-NESDIS
M.7 NOAA-11 processing
NOAA-NESDIS to report plans about NOAA-11 processing termination.

ACTION NOAA-NESDIS
M.8 Information on Web page for AMSU-A antenna pointing
NOAA-NESDIS to provide this information to the group (e-mail).

ACTION NOAA-NESDIS
M.9 Timeliness issue
ECMWF to invite EUMETSAT, NOAA-NESDIS and NWP centres to contribute to the 9th Operational Meteorological Workshop on the general issue of timeliness requirements for NWP.

ACTION ECMWF
M.10 Mid-term Review of actions
ECMWF will co-ordinate the mid-term review of actions from European side, NOAA and MSC from North American side.

ACTION ALL
M.11 Next meeting
MSC will organise the 17th meeting in May 2004 in Montréal.

ACTION MSC
7. Conclusions

The meeting noted that all actions from the 15th meeting had been either closed or re-addressed as an action from the 16th meeting, thus leading to one consolidated list of actions.

The participants thanked Météo-France for hosting the meeting. In turn, the Chairman thanked the participants for their active contribution which allowed a very constructive work, and wished them a safe trip back and, ultimately, a successful 17th meeting in Canada.

ATTACHMENT-I : Agenda

Tuesday 20 May 2003

09:00
Welcome  (J. Lafeuille)

09:10
Approval of agenda (All)

09:15
NESDIS status reports (B. Banks et al)

10:30
Coffee break

11:00
Meteorological Service Canada status report (G. Verner)

11:30
EUMETSAT status report (S. Elliot)

12:00
Cold Lunch in CMS

13:45
M-F status report (B. Lacroix/E. Gérard)

14:30
Deutscher Wetterdienst status report (T. Böhm)

15:00
ECMWF status report (H. Böttger/J-N. Thépaut)

15:30
Coffee break

16:00
Met Office status report (R. Saunders)

16:30
Met Office telecomms report (R. Saunders)

16:40
M-F/CMS - Suitland link (J. Lafeuille)

17:00
Review of actions from 15th meeting

19:30
Meeting Dinner as guest of M-F

Wednesday 21 May 2003

09:00 
Review of North American requirements (G.Verner, B. Banks)

10:30
Coffee break

11:00
Review of European requirements (H. Böttger)

12:30
Cold Lunch in CMS

14:00
Visit of CMS 

15:00
Draft actions available for review 

15:30
Coffee break

16:00
Plans for next meeting

16:30
Close of meeting
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ATTACHMENT-III : Terms of reference of the NA/Europe Data Exchange Forum

N.America/Europe Data Exchange Forum

Background

The N.America/Europe Data Exchange Forum (originally the USA/Europe Data Exchange Forum) first met in 1988 at the initiative of NOAA/NESDIS in response to the growing yet uncoordinated requests they were receiving from European NWP centres for various satellite data sets.  Its aim was to rationalise these requests in terms of consolidated European user requirements, to discuss these requirements and to seek technical means whereby they might be fulfilled.  The forum has met annually since 1988.  The scope of discussions was broadened over the years to include, in addition to European requirements for American satellite data and products:

· European requirements for other meteorological data/products, chiefly in support of NWP,

· N.American requirements for European data/products, chiefly in support of NWP,

· requirements for data/products from other agencies, where the participants have a potential role in the data exchange process.

Discussions have mainly focussed on observational data/products, but NWP analysis and forecast products have also been covered when appropriate.  The forum has developed extensive lists of requirements for data/products, and their presentation and discussion have served as the primary agenda items for meetings.  Actions from the meetings have been focussed on improving the exchange of requested data. However, meetings have also included status reports from all participants, with the aim of helping each party understand more fully the status and plans for the use of their data/products by other parties. 

In recent years, the participants have been:

· representatives of European and N.American global NWP centres (Deutscher Wetterdienst, ECMWF, Met Office (UK), Met Service Canada, M-F, NOAA/NWS (USA))

· representatives of European and N.American operational satellite services (EUMETSAT and NOAA/NESDIS).

Participants have included both representatives of the users for the data and products under discussion, and of the telecommunications services responsible for exchanging them.

The forum has achieved considerable improvements in the trans-Atlantic flow of required data sets, both in terms of the total number and volume of data and in terms of the rationalisation of data sets through consolidated sets of common user requirements.  All this has been achieved within a flexible and informal framework, which has worked well.  However, with the growing maturity of this forum and the increasing membership and scope of discussions, it was agreed at the 14th meeting (Reading, UK; 2001) that agreement on the purpose and scope of activities should be clarified in the form of “Terms of Reference”. These terms of reference are set out below.

Terms of reference

1. The N.America/Europe Data Exchange Forum seeks to maintain and improve the exchange of meteorological data and products between Europe and N.America, for use in operational weather forecasting and related activities.

2. The members of the Forum are representatives of operational global weather forecasting centres and of operational weather satellite operators in Europe and N.America.

3. The Forum maintains and updates annually lists of consolidated user requirements for data and products to be exchanged.

4. The Forum meets annually to discuss these requirements and to agree actions through which the requirements can be progressively fulfilled.

5. Discussions within the Forum also include the following topics:

· planned changes in data dissemination and data processing

· problems with disseminated data,

· data formats,

· utilisation of and changes in telecommunications and IT infrastructure.

6. The Forum operates within the guidelines for exchange of data and products established by WMO and members will ensure that WMO bodies are kept informed of relevant developments in the Forum's activities.

ATTACHMENT-IV : NOAA/NESDIS Status Report (B. Banks/E. Harrod/G. Legg)

NOAA-NESDIS status report (B. Banks/E. Harrod/G. Legg) ppt files available

ATTACHMENT-V : Status report from the Meteorological Service of Canada (G. Verner)

16th NORTH AMERICA-EUROPE Data Exchange Meeting

May 20-22, 2003
Meteorological Service of Canada Status Report

1.
Data assimilation and NWP models (CMC)

Current operational system

Global model is GEM (global environmental multiscale) at 0.9 degree uniform resolution with 28 eta levels. Forecasts up to day 10 at 00 UTC and to day 6 at 12 UTC, with a cut-off time of T+3h. Analyses done using incremental 3D-Var on model levels at T108, forecast error statistics based on NCEP 24-48 method. As mentioned in the previous report, significant improvements were implemented in 3D-Var on December 11th 2001.

Regional model is GEM in variable resolution configuration at 24-km resolution over North America and 28 eta levels. ISBA surface module scheme operational since September 11th 2001 (ISBA is French acronym for “Interactions Surface Biosphère Atmosphère”). Forecasts up to 48-hour at 00 and 12 UTC, with a cut-off time of T+1h40. Analyses done with incremental 3D-Var on model levels at T108, using a 12-hour intermittent spin-up cycle. Still uses forecasts error statistics from global system (regional system was also modified on December 11th 2001).

HIMAP version of GEM at 10-km resolution, 35 eta levels (Eastern/Western Canada windows). Initialised with 6-hr forecasts from regional model. Forecasts done up to 30-hours at 06 and 18 UTC.

Global ensemble forecasting system has 16 members using two models at similar horizontal resolution (~150 km). Perturbed analyses (OI scheme) are obtained from perturbed assimilation cycles. Different model options are used for both models. Forecasts are done once a day to 10 days.

A series of surface analyses are also performed. The main analyses are: air surface temperature, surface dew point depression, SST, snow depth, ice cover, deep soil temperature, albedo and soil moisture (now produced with ISBA scheme). An ice thickness analysis has also been developed, using ice stage data provided by the Canadian Ice Services (CIS).

Recent/future developments

There were no major modification to the data assimilation or NWP models at CMC since the last meeting (June 2002).
Data assimilation: During the fall 2002, we tested the addition of NOAA-17 AMSU-A data in addition to NOAA-15 and NOAA-16. At the same time we migrated from RTTOVS-6 to RTTOVS-7. A slight improvement was obtained compared to the operational system using NOAA-15 and 16 only. This was implemented on December 10th, 2002. In addition, the NOAA-15 data is very important as there is few NOAA-17 data available for the regional model which uses a short cut-off time.

The work to assimilate radiance data from the AMSU-B instrument (ch 2-5), combined with the GOES 6.7 micron channel was completed during the Winter 2002-03. A parallel run is now underway (since early April) and results are quite promising. Implementation is targeted for mid-June 2003. This will also replace our HUMSAT profiles generated from GOES data.

Work is also underway to add some stratospheric AMSU-A channels (combined with a higher model top). In addition, work will continue on the assimilation of IR data from other GOES channels as well as some channels from the AIRS instrument. Work is also underway for the assimilation of QuikScat data, using an improved forward model for surface data. Planned implementation during 2004.

Development of 4D-Var is progressing very well. TLM and adjoint codes are now available, sensitivity studies and data assimilation runs are underway. Planned implementation is delayed to 2004 due to IBM conversion.

Regional model: Resolution to increase to 15 km, 43 levels,  with new convection scheme (Kain-Fritsch), mixed-phase condensation scheme and moist TKE. This version was thoroughly tested in parallel runs during the Fall 2002. Results were very good for the mass and wind fields but due to some difficulties with precipitation, the implementation was deferred to after the IBM conversion. In preparation for the IBM, the MPI version of the code was implemented this Spring. An additional increase to 10 km is now considered. The HIMAP version will use the GEM-LAM version, with resolution near 4-km by Spring 2004.

Global model: The MPI version of GEM has been implemented in preparation for the IBM. The new hybrid vertical coordinate, increased vertical resolution (80 levels), hyper-diffusion ((6), lid at 0.1 hPa, ISBA scheme, increased horizontal resolution (~35-50 km), Kain-Fritsch convection scheme and mixed-phase stratiform scheme (effectively porting the regional model physics into the global model), is now planned for mid-2004, after the IBM conversion.

Ensemble prediction system: Development of Ensemble Kalman Filter is well underway. Preliminary results are very encouraging and and already as good as with the current system. It will use as much as possible the 3D/4D-Var infrastructure (e.g. observation operators). The EKF will be the base for the EPS and will provide flow-dependent forecast error statistics to 3D/4D-Var and to EPS. Planned for 2004, after the IBM conversion.

2.
Canadian Ice Service (CIS)  - Activities and International Data Exchange

The Canadian Ice Service (CIS) utilises a variety of remotely-sensed data in its sea ice monitoring program. These data come form a variety of national and international airborne and satellite systems. The C-band Synthetic Aperture RADAR sensor on board the Canadian RADARSAT satellite is the prime data source.  As part of the Meteorological Service of Canada, CIS obtains NOAA AVHRR multi-spectral optical data from MSC receiving stations at Edmonton, Alberta and Dartmouth, Nova Scotia. Additionally,  CIS uses a dedicated Dash-7 aircraft, equipped with a dual-sided Slide-looking Airborne RADAR (SLAR), for tactical reconnaissance. 

These data are supplemented through the exchange of data with other countries, particularly the United States. A partial T1 link between Washington and Ottawa is used to exchange data and information products with the CIS counterpart south of the border - the National NOAA/Navy Ice Centre (NIC). CIS provides RADARSAT imagery for the Great Lakes area in exchange for RADARSAT imagery acquired by the U.S. data acquisition facility at Fairbanks, Alaska. In addition, CIS receives from Washington, through its U.S. Navy links, Special Sensor Microwave Imager (SSM/I) and Operational Line Scanner data (OLS) data from the Defence Meteorological Satellite Program (DMSP) satellite. 

CIS also receives C-band active microwave data form the Earth Resources Satellite (ERS2) managed by the European Space Agency (ESA). These data are received by Canada Centre for Remote Sensing (CCRS) receiving stations at Prince Albert, Saskatchewan and Gatineau, Quebec. Data are transmitted via a dedicated T1 link to CIS in near real-time - as is the case with RADARSAT. 

All these data are received in near-real time on a daily basis, 365 days per year. A team of image analysts and ice forecasters integrate this information into a variety of image, chart and alphanumeric products for marine operators. The prime, but by no means sole, customer is the Icebreaking Service of the Canadian Coast Guard. Ice Analysis Charts are produced on a daily basis for each area in which marine activities are occurring. Additionally, a set of weekly and monthly regional charts are maintained year-round for all marine areas in Canada affected by sea ice. These charts are used for long-term planning of marine activities, for maintaining a climatology of ice conditions in Canadian waters, and for climate change studies.

Exchange of data also occurs with the International Ice Patrol (IIP), Groton, Connecticut. The IIP, an arm of the U.S. Coast Guard, was formed shortly after the Titanic disaster as an internationally funded organisation tasked with monitoring the transatlantic shipping lanes from Europe in order to provide mariners with warnings of iceberg activity. Both CIS and IIP acquire data from iceberg reconnaissance aircraft flights (SLAR RADAR and visual), ship reports and shore sightings. A dedicated partial T1 link between CIS and IIP is used to exchange alphanumeric berg sighting messages, iceberg drift and deterioration model results, and information products. The CIS produces daily iceberg messages and population charts in season, which are distributed to mariners in both North America and Europe, to assist in the safe navigation of  these waters.

In future, CIS will be relying on a mix of active and passive microwave, and optical,  sensors flying on board satellites launched by Space Agencies from Canada (CSA), the United States (NASA), Europe (ESA), and possibly Asia (NASDA). CIS will definitely utilise the new generation of SAR systems such as ENVISAT ASAR and RADARSAT2. The use of other sensors, such as MERIS (onboard ENVISAT), MODIS (onboard Terra EOS AM-1), and the Japanese PALSAR (onboard ALOS) will depend upon the development of a ground infrastructure in Canada to acquire the data in support of fast-turnaround applications.  

Contact: Bruce Ramsay (613-996-4671)

3.
Data usage

SATEM
500 km retrievals from NOAA-15, NOAA-16 and NOAA-17 are received but are no longer assimilated in the operational 3D-Var. However, they are still used as part of the Ensemble forecasting system. SATEM data are planned to be used in ensemble system until the implementation of the EKF (another 18 months). The EKF will use raw radiances as in the operational 3D-Var.

TOVS/ATOVS

BUFR (level 1d) data are no longer received from GTS. ATOVS level 1b data (AMSU-A, AMSU-B and HIRS) for NOAA-15, 16 and 17 are currently received from NESDIS (using internet) and are processed with the Eumetsat AAPP package and converted to level 1c for assimilation. AMSU-A channels 3-10 are directly assimilated over oceans while channels 6-10 are assimilated over land. Data is thinned to 250 km before assimilation. A parallel run is currently underway for the assimilation of AMSU-B channels 2-5.

We also have the TeraScan software (from Seaspace) which is used in MSC regional offices for the processing of the locally received HRPT data (MSC operates 3 HRPT stations for AVHRR imagery (Halifax, Gander and Edmonton, while data from a non-MSC site in Resolute Bay is also available). CMC now acquires regularly the raw HRPT downlinks from the 3 MSC HRPT sites, for volcanic ash and other environmental applications, as well as for data assimilation for the regional system. Following discussions with Eumetsat about the exchange of these data for regional data assimilation, MSC/CMC are now participating in the EARS project (data from Edmonton, Gander and Halifax). The Eumetsat NETRA computers have been received at CMC in April 2003. Exchange of data should begin shortly.

SSM/I

TDR files from F13, F14 and F15 are received regularly at CMC from NESDIS (formerly obtained from NIC, National Ice Centre). Ice cover data are derived from SSM/I brightness temperatures and used in the operational ice analyses (both at CIS and CMC). Total column water vapour and surface winds are also retrieved and work is underway to assimilate the retrievals in the 3D-Var. SSM/IS data to be obtained as soon as available. Assimilation of integrated water vapour and surface winds from SSM/I and SSM/IS is planned for 2004.

The MSC Climate Research Branch also make use of remote-sensing data (SSM/I, AVHRR, ERS) for the assessment and monitoring of the Cryosphere, and for understanding and modelling of cold climate processes. SSM/I data is used for studies of soil moisture and snow water equivalent. MSC would like to obtain access to AMSR (Aqua and ADEOS-II), MODIS and eventually SMOS (ESA Soil Moisture and Ocean Salinity mission) and HYDROS (NASA HYDROSperic States Mission) for soil moisture and surface freeze/thaw conditions. AMSR data would also be used for sea-ice monitoring (CIS and CMC).

Atmospheric  motion winds

Low density GMS cloud motion winds in SATOB code are assimilated (to be replaced shortly with GOES-9 and then MTSAT, INSAT is blacklisted). Higher density winds (HDW) in BUFR, for GOES and METEOSAT, including the use of the quality indicators are used in the operational assimilation. Data is thinned to 1.5 degree before assimilation, but ensuring a minimum spacing of 75 km between data points. We intend to assimilate the HDW from GOES-9 (produced by Nesdis) when they become available. Preliminary tests have been done using the near real-time MODIS winds with slightly positive results in the Arctic. We would like to see the MODIS winds become operational.

Imagery - Geostationary satellites

CMC operates 3 GOES reception stations, including a hot spare. 3-hourly GOES West images (3 channels) are transmitted to METO. 3-hourly Meteosat images (3 channels) and 3-hourly GMS images (1 channel) are received via METO. Moisture profiles are generated from GOES imagery and are assimilated (CMC HUMSAT system). The HUMSAT system will shortly be replaced by the direct assimilation of GOES radiances (beginning with the 6.7 micron channel, now tested in parallel run with the AMSU-B data). Overall, the MSC operates about 20 GOES direct readout stations. The conversion from GOES-8 to GOES-12 has proved to be a bit more troublesome than anticipated, but all sites are now up and running. Interested in obtaining more MSG/GOES-9/MTSAT-1R imagery and radiance data from Nesdis.

GOES imagery as well as NOAA-AVHRR data are used for volcanic ash detection and other environmental applications as part of CMC’s mandate as Volcanic Ash Advisory Centre.

SST

SST retrievals produced by Nesdis (MCSST in SATOB code) are received and are used in the global SST anomaly analyses. However, these MCSST data ceased to be available on the GTS near the end of November 2002. Even following discussions with OSO/OPS, we have been unable to regain access to them. We now transfer regularly the US Navy retrievals; the so-called NAVOCEANO MCSST’s. They are retrieved from a JPL DAAC (http://podaac.jpl.nasa.gov/) and are now assimilated. Some locally produced (in Edmonton) SST data from HRPT/AVHRR over a number of Canadian lakes are also assimilated. We are interested in obtaining SST data from ERS-ATSR (now obtained from Web), ENVISAT-AATSR and from MODIS. Work is underway to use ATSR data in operational SST analyses, with increased horizontal resolution (same as regional model grid, will be implemented at same time as new version of regional model). Permission to acquire AATSR was granted by ESA.

Note: MCSST data in SATOB code started to be received again on May 13th, 2003. They will be used again, as a back-up to the higer resolution NAVOCEANO data.

Scatterometer
ERS-2 data no longer available. Now obtaining QuikScat data from Nesdis. Data impact studies will be done in the coming months and should be implemented during 2004, after the IBM conversion. Interested in obtaining ADEOS-II SeaWinds and METOP ASCAT data when available. In addition, QuikScat Ice producs are retrieved from Nesdis and provided to CIS for ice analyses.

AMDAR 

AMDAR/ACARS data received via GTS. Temperature and wind data assimilated operationally. Thinning is 1.5 degree boxes, 16 vertical layers, 3 hour time window.

Significant progress has been made in the implementation of a Canadian AMDAR program. Air Canada Regional (now called Air Canada Jazz which has 21 DASH-8 aircraft equipped) started to report data in July 2002. However, monitoring of the quality of the data at CMC revealed some serious data quality issues which have been reported to the airline and investigated. The problem is related to the instrumentation (flush mounted temperature probe) and correction of the problem will take a few more months. AC Jazz will actually install new temperature probes and data computers which should fix the problem. Corrected data from the DASH-8 should be available during the Fall 2003. Once corrected, the data will again be monitored, and once confirmed correct, they will be assimilated and will be distributed (BUFR code) on the GTS. In addition, AC Jazz operates 10 CRJ’s which are currently being equipped with an AMDAR capability. Some data from the CRJ’s should become available during the Summer 2003.

Discussions are also progressing well to expand the program to Northern Canada (First Air) as well as the Canadian West coast (formerly Air BC, now part of AC Jazz). The NASA TAMDAR system has been selected for the provision of AMDAR data for the First Air aircraft (8 aircraft flying in data sparse areas). A First Air B727 will be testing the TAMDAR system this summer and the data will be evaluated by CMC. According to current plans, operational data from the 8 First Air aircraft should be available by mid-2004.

Radar
USA radar data now received at CMC via NOAAPORT dish. Some Canadian radar data are available at CMC and some are transmitted to NWS via the T1 link. Digital data from all Canadian radar sites to be available at CMC within 1 year.

Ice analyses

CMC Global ice analyses are done once a day (00 UTC), at roughly 35 km resolution, using SSM/I retrievals as well as data from analyses produced by the Canadian Ice Service (CIS), CIS analyses are produced with Radarsat and ERS-2 SAR data, as well as AVHRR and DMSP (SSM/I and OLS) data. CIS data are received daily on a 10 km grid covering limited areas following the ice edge. Typically, they cover the Gulf of St-Lawrence, Labrador and Newfoundland coasts, Davis Strait, Baffin Bay and the Great Lakes, depending on the time of year. Data volume is about 1200 points a day. In addition, CIS provide weekly ice cover data over 135 selected Canadian lakes. Discussions are also underway with NIC to obtain NIC ice analyses.

The ice data received by CMC from CIS also contain information about the ice stage. This information is converted into ice thickness for use in the new CMC ice thickness analysis. The ice thickness climatology has been derived from GCM runs. (Greg Flato, MSC Climate Modelling and Analysis Division) 

Canadian ozone sounding data

Ozone soundings are done at 6 Canadian stations, usually once a week (Wednesday mornings, weather permitting). The sounding data are delayed by a day or 2 due to data processing requirements. An experimental system has been set-up to transfer the data from the WODC in Downsview to CMC, where the are re-encoded into CREX format. The CREX bulletins (KULA01 CWAO) are then transmitted on the GTS. The stations are: YYR (Goose Bay), YXD (Edmonton), YLT (Alert), YEU (Eureka), YYQ (Churchill) and YRB (Resolute).

Other data of interest to MSC/CMC, when available:

GMS/GOES 9 imagery, (MTSAT-1R: imagery and radiance)

SSM/IS

AIRS+AMSU-A+HSB (now received by internet)

AMSR-E on AQUA (EOS-PM) and AMSR on ADEOS-II

MODIS products (SST, snow)

ENVISAT data and products (AATSR, ASAR (ice) and GOMOS)

METOP data (IASI+AMSU+MHS+HIRS+AVHRR+ASCAT+GRAS+GOME)

MSG data (imagery and radiance)

SMOS data (soil moisture)

HYDROS (soil moisture and freeze/thaw conditions)

4.
Supercomputer and telecommunications

MSC supercomputer system now consists of a 10 node NEC SX-6 cluster (64 GFlops, 8 processors and 64 Gbytes memory per node). Previous SX-4 and SX-5 models have all been removed. In November 2003, the MSC awarded a contract to IBM Canada for the supercomputer replacement. The complete system (104 nodes, 8 Power4 at 1.3 Ghz processors per node giving 2.5x the sustained power of the SX-6) was installed in March 2003 and conversion work is well underway. The complete operational suite is expected to be migrated to the IBM this fall, with the SX-6 cluster to be removed at that time.

GTS link with NWS/OPS has been upgraded to a T1 link. The former 256 kbps link (NAIL) between CIS and NIC has been discontinued. The link at 64kbps between METO and CMC is used for the exchange of METEOSAT/GMS/GOES imagery, and CMC Ice analysis in GRIB (400x200). A link with NESDIS (T1) is being considered and discussions are underway. The current exchange of data with Nesdis using internet has proved to be satisfactory. The CMC internet access speed is to be shortly increased and will be based on 2 independent ISP’s. In relation to the EARS project there will also be a link (using VPN) between Eumetsat and CMC, provided by Eumetsat.

ATTACHMENT-VI : EUMETSAT Status Report (S. Elliot)

EUMETSAT status report (Simon Elliot) ppt file available

ATTACHMENT-VII : M-F status report (B. Lacroix/E. Gérard/H. Roquet)

Supercomputers:

The present configuration is a Fujitsu VPP5000, in operation since 8th February 2000. It has 31 processors, 21 with 8 Gbytes memory each and 10 with 4 Gbytes. The efficiency is 3.2 Gflops per processor.

A new configuration will be implemented, with 93 4 Gbytes additional processors leading to a VPP5000 with 64 processors in June 2003, and another VPP5000 with 60 processors in August 2003. The 60 processors will be the operational machine, and the 64 processors the research one.

Models configuration:

ARPEGE global spectral stretched model TL298 C3.5 , 41 levels from 17m to 1hPa:

The stretching factor 3.5 leads to a resolution of 19 km at the center of France, and 233km over New Zealand. The 4D-VAR multi-incremental assimilation resolutions are TL107- TL161 C1L41, with a 6-hour window.

Several modifications in physics parameterizations have been implemented.

A new geometry is evaluated in test suite with a reduced stretching factor T358C2.4 and TL107- TL149

ALADIN regional spectral model E149x149 L41over France

300x300 grid points in physical space with 9 km resolution, coupled with ARPEGE every 3 hours. There is no data assimilation (dynamical adaptation).

Cyclone model:

Once a day, at 00UTC, a uniform configuration called ARPEGE-Tropiques is run, with an experimental status. The geometry is TL358L41, which is equivalent to 55 km grid point resolution.

The assimilation is a 4DVAR scheme, whose geometry is TL107 C1 L41. It includes bogussing for cyclone position and a specific tuning for SATOB data use.

Climate model:

9 lagged runs a month for 4 month forecast, starting from ECMWF analysis with NCEP SST forcing.

The model used is ARPEGE-Climat T63L31

Experimental Ensemble System:

An ensemble based on ARPEGE stretched configuration T199C3.5L31, with 11 runs with 72H range, is produced in experimental mode for evaluation. The perturbations are made using singular vector method.

Operational suite scheduling:

	HH
	0000 UTC
	0600 UTC
	1200 UTC
	1800 UTC

	ARPEGE short / long cut-off 
	1H50 / 8H15 
	3H / 6H50
	1H50 / 8H15
	3H / 6H50

	ARPEGE range
	102H
	48H
	72H
	36H

	ALADIN range 
	54H
	48H
	42H
	36H

	Tropiques short / long cut-off
	3H30 / 9H55
	15H45
	9H10
	8H

	Tropiques range
	72H
	
	
	


Boundary conditions

ARPEGE produces boundary conditions for the ALADIN applications run in Pragues for LACE, in Morocco, Romania and Bulgaria, Poland, Portugal. ALADIN-France provides boundary conditions for ALADIN-Belgium. An ALADIN–Tunisia version is also running at Toulouse for Tunisia.

Data used in global model assimilation:

All SYNOP, SHIP, BUOY, TEMP, TEMPSHIP, TEMPDROP, PILOT, AIREP, AMDAR, ACARS, US and European profilers. All Cloud motion winds (GOES E and W, Meteosat 5 and 7, GMS) in SATOB code. AMSU-A radiances (NOAA15, NOAA16, NOAA17).

Telecommunication:

Daily volume of satellite data files received at Toulouse (Mbytes):
HIRS (38Mbytes), AMSU-A(18 Mbytes), AMSU-B(75Mbytes) from NOAA15, 16 and 17: total 350Mb

SMM/I (65Mbytes) from DMSP F13 and F15: total 130 Mb

Seawind (180Mbytes) from Quikscat

AIRS (140Mbytes) from Aqua

Links relevant to US/Europe data exchange:

	PVC from Toulouse to 
	CIR (kbps) in
	CIR (kbps) out

	United Kingdom 
	256
	128

	ECMWF
	512
	256

	French West Indies
	128
	128


	PVC from Lannion to
	CIR (kbps) in
	CIR (kbps) out
	MIR (kbps) in
	MIR (kbps) out

	Suitland
	128
	128
	128
	128


Toulouse/Lannion 1Mbit/s dedicated link: 

The geostationary satellites imagery received at Bracknell (3-hourly Visible and Infra-Red imagery for GMS from Melbourne, and GOES-W from Dorval) are transmitted to Meteosat via Lannion for redistribution among EUMETSAT countries.

Lannion-Suitland link: 

Lannion to Suitland:
IODC data from Meteosat 5 all channels at full resolution every 30 minutes and AVHRR data received at Lannion

Suitland to Lannion: 
GOES-W data for FSDS service of Eumetsat

Details on use of US data: (see Elisabeth Gérard power point presentation for details)

        NOAA15, 16, 17

Level 1C AMSU-A 
Used operationnaly since 22 october 2003 (channel 5 to 12). No particular impact was found when introducing NOAA17 (17 decembre 2002), in addition to NOAA15 and NOAA16.

Impact studies have been performed with ARPEGE uniform configuration to test :

·
Impact of no AMSU-A data (with a moderate impact over Europe and 2m of Z500 24H RMSE)

·
Impact of Regional acquisition with Eumetsat of ATOVS data (EARS) weak positive impact over Europe

Level 1C HIRS

Test are made to use HIRS in operational assimilation. HIRS 4-5-6-7 , 11-12 and 14-15. Positive impact expected over Europe, especially for humidity.

The HIRS raw radiances are used for ozone computations and comparison to other sources (ground stations, TOMS/Earth Probe and GOME/ERS-2), which are performed globally on research mode. To test SAF-ozone operational suite, an experimental product of HTO=Hirs/4 Total Ozone, which will be derived from Metop 1 and 2, is copied daily on cnrm-ftp.meteo.fr:/pub-eram/o3saf. At present, HIRS data from NOAA16 are processed.

        GOES 8, 10

GOES SATOB winds: 
SATOBs (InfraRed, Visible and Water Vapor) monitored and used with a thinning (1 per 2.5 degree box, since 4 may 2000) to cope with high-resolution data in ARPEGE analysis. The BUFR products with Quality Index are not used for the moment. Impact studies are carried out to test the quality index using first Meteosat BUFR data, with a clear positive impact.

M-F/CMS is processing operationally GOES-E Imager data from the direct GVAR reception, to elaborate image products, cloud products, and SST and radiative fluxes products (the latter products are processed in the framework of the EUMETSAT Ocean and Sea Ice SAF). The main event has been the transition in April 2003 from GOES-8 to GOES-12. Image, cloud and SST (nighttime only) products are now operational with GOES-12. Radiative fluxes are planned to be back to operations in September 2003.

        DMSP F13, F15

SSM/I: Maps are produced 4 times a day for forecasters (humidity, wind speed, snow and flag of rain) and sea-ice once a day.

        Quikscat

The winds produced by Seawind are available on SYNERGIE software for Marine forecasters.

        ACARS

ACARS: Monitored and used operationally (wind and temperature) in the NWP system, but with a thinning (1 in 5, since 8 mars 1999). All phases (cruise, ascent and descent) are used.

        PROFILERS

Used operationnaly since 22 october 2002.

        SST analysis: 

The SST field is received once a day and used by ARPEGE model as relaxation to climatology in data sparse area. For the moment, the 1-degree product is used.

French data

        Air France aircrafts:

AMDAR messages on the GTS coming from 45-50 units based on ACARS, as part of the Eucos network. No cruise phase data is produced.

        Profiler: 

The VHF 52.05 MHz profiler installed end 1995 at La Ferté-Vidame (110km SW from Paris), has been declared operational. The data are sent to the GTS on BUFR code, using the European sequence of descriptors. The header IUFR40LFPW will be changed very soon to IUPN40LFPW.

2 other profilers are installed, in Nice and Marignane, but the data are not good enough to be transmitted on the GTS. They are nevertheless sent to Eumetnet members for evaluation, in the project WINPROF.

        BUFR for Tropical cyclone

According to 3rd tropical cyclone RSMCs technical coordination meeting, until October 2001 M-F RSMC in La Reunion has implemented FM 94 BUFR format for the diffusion of information on tropical storms and cyclones in SW Indian Ocean in GTS. (GTS Header ICXL20 FMEE)

JASON

JASON data should be on GTS in May 2003 (GTS headers: ISZ(A-L)01 LFPW).

MSG-1

M-F/CMS is now receiving the first MSG-1 Imager data through the EUMETCAST system (back-up dissemination system implemented by EUMETSAT after the Solid State Amplifier failure on board MSG-1). M-F/CMS will process operationally MSG-1 Imager data to elaborate image products, cloud products and SST and radiative fluxes products (the latter products are processed in the framework of the EUMETSAT Ocean and Sea Ice SAF). The first testing of the operational chains for image products and cloud products is starting now.

Contact points

Satellite winds: 

Christophe Payan 
christophe.payan@meteo.fr

AIRS: 


Thomas Auligné 
thomas.auligne@meteo.fr

ATOVS and SSM/I : 
Elisabeth Gerard 
elisabeth.gerard@meteo.fr

HIRS/ozone 

Fernand Karcher 
fernand.karcher@meteo.fr.

JASON 


Bruno Lacroix 

bruno.lacroix@meteo.fr

Future Plans

New configuration for the supercomputer is planed in second half-year 2003: this machine is 4 times more powerful than the present one with 124 processors. This will be the configuration until 2006.

Concerning data assimilation, the following actions are planned:

o
Tuning of AMSUA data: density, rain detection

o
HIRS use at 1C level, cloud detection, obs error tuning

o
ATOVS bias correction with respect to analysis

o
Monitoring and Assimilation of BUFR winds with quality index

o
AIRS: screening, bias correction already performed, first assimilation experiments on going

o
Radiance monitoring statistics should be available via Internet at mid-2003.

Next future: 

o
SSM/I, AMSUB, Quikscat 

o
Use of 10m wind speed over land 

o
Use of actual observation height (synop, ship, dribu)

o
Reformulation of obs operator adjoint (temp, pilot, synop)

o
New procedure to unbias radiosonde temperature (radiation correction).

ATTACHMENT-VIII : DWD Status Report (T. Böhm)

Deutscher Wetterdienst status report (Thomas Böhm)

MAIN EVENTS IN NWP SINCE THE LAST REPORT

MODEL SYSTEM:

There are no changes since the last meeting:

GME (Global Model):
hydrostatic, icosahedral-hexagonal grid : mesh size ~60 km 

vertical representation: terrain-following hyb. coordinates, 31 layers




forecast range: 174h for initial dates 00, 12 UTC






     48h for initial date  18 UTC

LM (Local Model):
non-hydrostatic, rotated latitude-longitude grid: mesh size: 7 km vertical representation: hybrid coordinates, 35 layers




forecast range:   48h for initial dates  00, 12, 18 UTC

GME ANALYSIS:

Analysis method is OI. The intermittent data assimilation starts 8 times a day at 00, 03, 06, 09, 12, 15, 18, 21 UTC now. The observation time window is ± 1.5 hours. Satellite winds are used at 00, 06, 12, 18 UTC.

since March 2003:


improvements in quality control of SATEM data (humidity profiles): tighter limits are used with the result that only 0.3% are rejected,

2.2% probably bad, 27.5% probably good and 70.0% of good quality
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since December 2002:

assimilation of the PAOBS data (pseudo observations of sea-level pressure, generated by Australian Bureau of Meteorology)

2.
COMPUTER SYSTEM:
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3.
DATA USAGE
3.1 ATOVS level 1B data

Work is going on to implement a 1D-Var retrieval sheme. Impact studies with NOAA-16 radiances show positive impact. The operational use of the ATOVS level 1B data will start end 2003.

3.2
SATEM DATA
NESDIS 500km retrievals  are the sole source of sounding information in NWP at DWD and continue to be used. On average about 20% (higher layers) and 50% (lower layers) of the SATEMs are filtered out by the quality checks performed in the data analysis. SATEMs will continue to be used for parallel runs in 2003/2004. 

3.3
AIRS Data

DWD is interested in AIRS data (radiances) and plans to perform impact studies with a view towards operational use.

3.4
SeaWinds Scatterometer Data

There are no changes since the last meeting. DWD intends to use the data in marine forecasts and in model impact studies. 

3.5
NCEP Sea-Ice Analysis

The NCEP sea-ice analysis continues to be used operationally. 

3.6
MODIS products

DWD requires the vegetation products updated every 7-10 days. Our regional vegetation products will be complemented by the global products.

3.7
Mapped Imagery

Our global geo-stationary satellite imagery may be complemented by AVHRR composites produced by NESDIS. More frequent imagery is required in near real time.

3.8 Atmospheric Motion Winds 

There are no changes since the last meeting. The assimilation of GOES winds has been continued. The huge number of winds is thinned out. This thinning reduces the number of winds which enters the global data assimilation by 20 to 50%. The reduced number better represents the spatial resolution of the GME. Water vapour winds are used only below 400 hPa.

3.9
NCEP SST gridded field

DWD uses the 0.5°X0.5° fields accessed via the GTS operationally as a background field in the global SST-analysis after 1.0°/1.0° fields had errors in certain regions.

3.10 ACARS data

ACARS data continue to be used in the local model and monitored. The new ORACLE database contains ACARS data which are now available to the global GME analysis. Impact study showed improvements in the northern hemisphere and over Europe.

3.11 Snow cover analysis for Northern Hemisphere
There are no changes since the last meeting. Snow depth is used operationally as  background field in the DWD global snow depth. The use of the data improved the model forecasts of screen level temperature especially in the vicinity of the snow cover edge over North America and Asia. 

ATTACHMENT-IX : ECMWF Status Report (H. Böttger/J.-N. Thépaut)

ECMWF Status Report (Horst Böttger/Jean-Noel Thépaut) ppt file available

ATTACHMENT-X : METO Status Report (R. Saunders)
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Dated: 16 May 2003                          

The Met Office (U.K.) status report to 16th N. America-Europe Data Exchange Meeting at Lannion, France 20-21 May 2003

Roger Saunders, NWP/SA, Met Office, Bracknell, Berks RG12 2SZ, U.K.

1.0
Introduction

This report describes changes to the use of U.S. satellite and in-situ data in the Met Office NWP models and other forecasting systems since the last US-Europe Data Exchange Meeting in June 2002. Changes to the Met Office NWP models and assimilation systems are now regularly documented in the NWP gazette which is available on line at:  http://www.metoffice.com/research/nwp/publications/nwp_gazette/

It is planned to port the NWP models to the new NEC SX-6 computer during the coming year. The relocation of the Met Office headquarters building from Bracknell to Exeter (~200km to the south west) is now well underway and is planned to be complete by the end of 2003. At that time the links to Washington and European Met Services will be established at Exeter rather than Bracknell. The new site can be viewed at: http://www.metoffice.com/corporate/relocation/ 
1.1
Model and assimilation changes

The major change in the dynamical formulation of the unified model became operational in August 2002. The formulation includes the exact equations of motion in 3D, non-hydrostatic effects, semi-Langrangian advection and a hybrid-eta co-ordinates in height. More details are given in the June 2002 Gazette (see link above).

The method of feeding increments obtained from 3D-Var was modified to include initialisation by a digital filter on 2 Dec 2002.

A new European local area model has been developed and is running in trial mode for 6Z and 18Z runs. It has a grid size of 20km and covers the domain from the eastern seaboard of the U.S. to the Urals. The data assimilation and model code are identical to the global model. In order to accommodate the new model and provide boundary conditions for it the global model run is now earlier resulting in only a 2 hour data cut-off for observations. This results in much fewer observations getting in to the main global model run, in particular many ATOVS orbits and cloud track winds are not assimilated. However there is still an update run with a 7 hour data cut off to provide the first guess for the following data assimilation cycle so late observations can still influence the following analysis.

There have been no major changes in the data assimilation or data usage other than those described below. A summary of the observations used in the global model is given in Table 1.

1.2
ATOVS radiances 
The brightness temperatures (BTs) in the Level 1B ATOVS datasets (HIRS, AMSU-A and AMSU-B) from NOAA-15,16 and 17 mapped to the HIRS fovs, are continuously monitored by comparing with calculated BTs from the 6 hour global forecast. The link to the monitoring plots has changed and can now be viewed at:

 http://www.metoffice.com/research/nwp/satellite/radiance/atovs/main.html .

Feedback on these plots is welcomed to atovs.nwpsaf@metoffice.com. Monitoring of the instrument housekeeping parameters also continues for AMSU-A and AMSU-B on all 3 NOAA platforms.

	Observation group
	Observation

Sub-group
	Items used
	Daily extracted
	% used in

assimilation

	Ground-based vertical profiles


	TEMP

PILOT

PROFILER
	T, V, RH processed to                                   model layer average

As TEMP, but V only

As TEMP, but V only
	1200

900

3200
	97

90

75

	Satellite-based  vertical profiles
	ATOVS

NOAA-15/16/17
	Radiances directly

assimilated with channel selection dependent on

surface instrument and cloudiness
	430000
	3

	Aircraft
	Manual 

AIREPS

Automated ACARS/AMDAR/ASDAR
	T, V as reported with duplicate checking and blacklist
	25000

120000
	21

60

	Satellite atmospheric motion vectors

(SATOB code)
	GOES 8, 10

Meteosat 5, 7

GMS 5
	High resolution IR winds

IR, VIS and WV winds

IR, VIS and WV winds
	140000

9000

7000
	10

98

92

	Satellite-based

surface winds
	SSMI-13,15

Seawinds
	In-house 1DVAR wind-speed retrieval 

NESDIS retrieval
	3000000

1800000
	1

1.5

	Ground-based

surface
	Land SYNOP

SHIP 

BUOY
	Pressure only (processed to model surface)

Pressure and wind

Pressure
	30000

6000

9500
	80

90, 95

75


Table 1 Observations assimilated into global model

The Met Office generates Level 1C ATOVS datasets (i.e. geolocated brightness temperatures), which are passed to ECMWF, DWD and MétéoFrance and are potentially available to other European NWP Centres. The generation of level 1C NOAA-16 AVHRR parameters on the HIRS fields of view is also operational and provided to ECMWF. We also receive NOAA-17 AVHRR data but are still working on correcting for the misalignment of HIRS relative to AVHRR. The ATOVS level 1C data are pre-processed to level 1D (i.e. brightness temperatures of all ATOVS channels mapped on to the HIRS grid) which are then used in the Met Office global NWP models. There are still significant delays in the ATOVS 1B files at some periods of the day due to the ‘blind orbit’ delays.

The Met Office is also processing the level 1A data received from the EUMETSAT EARS system which currently comprises of downloaded ATOVS from Tromsø, Kangerlussuaq and Maspalomas using AAPP. Routine monitoring of the differences between the EARS data and the global 1B ATOVS data is carried out. It is planned to assimilate these data for both the global and EUROLAM models due to their much improved timeliness. 

From October 2002 ATOVS data from NOAA-17 has been assimilated in addition to NOAA-15 and NOAA-16 data. This three satellite system gives better extra-tropical verification of forecasts at all ranges, with RMS errors a few percent lower for 500 hPa height and mean sea level pressure. This also allows a more robust assimilation system if sensors/channels fail or data from them are late. 

AMSU radiances have been assimilated in the UK mesoscale model since 18 March 2003, following experimental results which showed improved short range precipitation forecasts when the AMSU data were used. 

Research also continues on developing a new radiance bias correction, expanding the use of both IR and microwave data over land/ice and the use of the AVHRR data to improve the HIRS radiance assimilation. 

1.3
Advanced infra-red sounders (IASI, AIRS)
AIRS data from NESDIS in BUFR were first received routinely at the Met Office from 11 October 2002 and these data are being pre-processed and monitored prior to data assimilation experiments. The Met Office provides monitoring statistics of the AIRS 324 channel radiances + AMSU-A on Aqua in near real time on the web at: http://www.metoffice.com/research/nwp/satellite/infrared/sounders/airs/index.html 
(userid: airspage; password: &Graces). The instrument has been shown to be stable since data began to be received. Techniques have been developed using these data to identify cloud contaminated data and to apply a bias tuning to the radiances. Assimilation experiments to assess the forecast impacts with the AIRS data are now underway. 

1.4
SSM/I & SSMI(S)
Orbit‑by‑orbit brightness temperatures are received from F-13, F-14 and F-15 in near real-time from NESDIS. These data are passed to ECMWF where they are BUFR-encoded and returned to Bracknell for onward transmission to other European centres. 

The brightness temperatures are processed through a 1D-Var analysis which provides retrieved total column water vapour, surface wind speed and cloud liquid water path. Since February 13 2001 surface wind speeds from both F13 and F15 have been assimilated in 3D-Var. Experiments are continuing with assimilating the total column water vapour but so far without significant impacts. 

It is planned to process SSMIS radiances as soon as they become available for comparison with the NWP model and ultimately to assimilate these radiances with a common processing software with ATOVS. 

1.5
Scatterometers
Seawinds observations are received from NESDIS and since 11 Dec 2002 the winds have been assimilated in the global model. An important pre-processing step performed is to remove observations contaminated by precipitation. The impact experiments showed Seawinds gave improvements of several percent in short-range forecasts of sea surface wind speeds as verified by the radar altimeter on ERS-2 which is not assimilated.

ERS-2 scatterometer data are still not yet of a quality to be operationally assimilated, but are being monitored in readiness for improvements using an enhanced ESA processing system.

1.6
Altimeters and in-situ ocean data
The Met Office receives altimeter data products once a week from the DUACS/SSALTO centre in Toulouse and assimilates them  into the FOAM models which are run daily in the operational suite. DUACS/SSALTO now make their data available twice weekly and the Met Office will adjust to this schedule after relocation to Exeter. Altimeter data are now available from the US Navy on a daily basis but there are presently insufficient resources to investigate them.

1.7
SST products
Retrieved AVHRR SSTs obtained from NESDIS in SATOB format were not received from mid Dec 2002 to 14 May 2003 but are now available again. These data are used in the operational global SST analysis. Daily data from NESDIS at 1o resolution and twice weekly data at 0.5o resolution are being delivered to the Met Office and a system is being developed to replace the SATOB data with the 0.5o data within the next year.

NOAA-16+17 SSTs are retrieved from locally-received AVHRR data (covering N. Atlantic) for assimilation in the mesoscale model's SST analysis.

AATSR SSTs from ENVISAT continue to be received from ESA. It is planned to use these data for both NWP and climate model SST analyses. The skin SSTs are accurate to 0.3 K. A monitoring web page for AATSR SSTs is at:

http://www.metoffice.com/research/nwp/satellite/infrared/aatsr/index.html 
with user id: aatsruser, password: sst4you .

1.8
Snow and Sea-ice products
The NESDIS Interactive Snow and Ice Mapping System data were used to compare with the global model N. Hemisphere diagnosed snow and ice fields from June 02 to May 03. A detailed analysis showed the agreement of the NESDIS product with the NWP model fields was in general close but there were occasions where differences were observed and these are now being investigated in more detail. A report is available on the comparisons. 

The NCEP sea-ice analysis continues to be used operationally in the global NWP systems. More details can be found at:

http://www.metoffice.com/research/nwp/publications/nwp_gazette/mar01/operate.html 
1.9
Cloud-tracked winds
GOES IR winds (thinned to one per 2 deg box) continue to be assimilated and monitored. The details of the current use of the winds in the global model are at:

http://www.metoffice.com/research/interproj/nwpsaf/satwind_report/METOdel.html 
The monitoring results are at:

http://www.metoffice.com/research/interproj/nwpsaf/satwind_report/index.html 
The GOES-12 winds, MODIS polar winds and GOES BUFR winds are being monitored. The higher biases seen in the GOES-12 extra-tropical high-level IR winds has resulted in those winds being blacklisted until the situation improved.  We have therefore had a data gap over N. America since the beginning of April 03. The problem has now been resolved and so we plan to start using all of the GOES-12 winds with the next stationlist change on 20 May 03. In the next year, we plan to start routine monitoring and trialling of the GOES BUFR winds and MODIS winds.  We also hope to use the NESDIS GOES-9 winds in place of the GMS-5 winds after the satellite switch occurs at the end of May.

1.10
Polar and Geostationary Imagery 
Forecasters make use of the images on the NOAA PSB polar WEFAX product internet site. We are working with NESDIS to add the overpass times to the image products so that the forecasters know the valid time of each overpass. NOAA GAC polar composites are also copied once or twice a day to Bracknell as a backup to the products on the internet.

A major effort is now underway to prepare for the generation of products from the new MSG satellite. Images have just started to be received from the DVB broadcast system.

1.11
Tropical cyclone data
The arrangements with the National Hurricane Center, Miami are running smoothly with no change to the status reported last year. 

1.12
Profiler data
The U.S. profiler data continue to be assimilated in 3D-Var. More data will be used when 4D-Var becomes available in 2003/4. The European profiler data are monitored and a report is issued quarterly. Currently 31 of the European stations are assimilated based on the monitoring statistics. 
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1.
Communication Links
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UK Met Office Telecommunication links

Figure 1 shows some of the UK Met. Office (UKMO) telecommunications links. The message switches TROPICS and NETTLE send and receive data arriving over the links while the routers UKMO1 and UKMO6 provide the connections to the circuits or managed network services.

The TROPICS message switch is in the process of being replaced by a new message switch called FROST.

The Regional Meteorological Data Communications Network (RMDCN) is a managed IP network service provided by Equant for the WMO National Meteorological Services (NMSs) in WMO region VI. RMDCN also supports X25 encapsulated in IP.

UKMO has Frame Relay links with both British Telecom (Link to Australian BoM) and Worldcom (Link to NESDIS and CMC).

The following sections contain more detailed information on some of the links.

1.1
Links to NOAA

There are two links to NOAA, one to NOAA-NESDIS and a second to the NOAA Office of Systems Operations (NOAA-OSO). 

1.2.1
Links to NOAA-OSO

The link to NOAA-OSO is a frame relay line. There are two separate socketsdata streams described in Table . The link utilisation is shown in Appendix A.

	Protocol
	NOAA-OSO System
	UKMO
	Data

	TCP Sockets
	NOAA-OSO Telecommunications Gateway
	FROST
	GTS 

	TCP Sockets
	NOAA-OSO Telecommunications Gateway
	FROST
	T4 Fax Products


Table 1
Details of the links between UKMO and NOAA-OSO

As part of the process of improving the GTS Main Trunk Network (MTN) a Frame Relay cloud is being established between the Regional Telecommunication Hubs (RTHs) in Bracknell, Melbourne, Tokyo and Washington. At the recent WMO expert team meeting on the Improved MTN (ET-IMTN) suppliers quotes were reviewed and a supplier selected.

This process will replace the leased line between Bracknell and Washington with a Frame Relay connection that will be needed for operation from Exeter.

1.2.2
Links to NOAA-NESDIS

The Frame Relay link to NOAA-NESDIS is used for the transfers of satellite sounding data. Details on the link is shown in Table 2, the utilisation is shown in Appendix A and the daily volumes of data is shown in Table 4.

	Speed Kbits/sec
	Protocol
	NOAA-NESDIS System
	UKMO
	Data

	512 Access/ 128 CIR from NESDIS


	FTP 
	CEMSCS
	NETLINK
	Satellite Sounding data and products, see Table 4

	512 Access/ 16 CIR to NESDIS


	FTP
	CEMSCS
	NETLINK
	ERS-2 Data


Table 2
Details of the links between UKMO and NOAA-NESDIS

The utilisation graph in Appendix A shows that the majority of the file transfers over the link take place at the access speed of the circuit rather than the Committed Information Rate (CIR). 

1.2
Links to ECMWF

The 2MBits/Sec link to ECMWF is used to transmit files of data between UKMO and ECMWF using TCP/IP protocols. This data includes GTS Data, numerical modelling products and satellite data. UKMO users can also submit jobs to run on the ECMWF Cray and access data on ECMWF computer systems using their MARS and METVIEW software.

1.3
Links to RMDCN

The link from UKMO to the RMDCN network has an access speed of 384Kbits/Sec. Permanent Virtual Circuits (PVCs) are established across RMDCN to other National Meteorological Services (NMSs) in WMO region VI. The details of some of these are described in this section.

1.3.1
Links to Meteo-France

A PVC with a speed of 256Kbits/Sec out (UKMO to Meteo-France) and 128Kbits/Sec in (Meteo-France to UKMO) has been established.

The link is used for:

· Exchange of GTS and Radar data.  

· Sending GOES and GMS satellite data to Lannion. This data is then sent from Lannion to METEOSAT for rebroadcast. 

· Transmission of satellite sounding data such as the SSM/I and ATOVS data is sent to Meteo-France using this link. 

1.3.2
Links to DWD

A PVC with a speed of 48Kbits/Sec in both directions has been established between the UKMO and DWD. 

1.3.3
Other RMDCN Links

The UKMO has the following PVCs through RMDCN to other NMSs

	National Meteorological Service
	Protocol
	PVC Speed Kbits/Sec
	Status

	Belgium (Brussels)
	FTP
	16 Both ways
	Operational

	Denmark
	TCP Sockets
	16 Both ways
	Operational

	DWD
	FTP
	48 Both ways
	Operational

	Iceland (Reykjavik)
	X25 Over IP
	8 Both ways
	Operational

	Ireland (Dublin)
	FTP
	32 Both ways
	Operational

	Italy (Rome)
	FTP
	16 Both ways
	Operational

	Meteo-France
	FTP
	128 in

256 out
	Operational

	Moscow
	FTP
	8 in/24 out
	Operational

	Netherlands (De Bilt)
	TCP Sockets
	24 Both ways
	Operational

	Norway (Oslo)
	TCP Sockets
	16 Both ways
	Operational

	Portugal
	X25 Over IP
	16 Both ways
	Operational

	Spain
	TCP Sockets
	?
	Operational


Table 3
Details of RMDCN Links to other NMSs in WMO Region VI

1.4
Other International Links

In an effort to gain routine, reliable access to global imagery from geostationary satellites, the Met. Office has implemented links as described briefly below. The approach has generally sought to identify mutual benefit from the exchange of satellite data and, hence, sharing of the costs involved.

1.4.1
Australian Met. Service 

A Frame Relay link has been established between the UK Met. Office and the Australian Bureau of Meteorology (BoM) in Melbourne. The access speed is 256Kbits/Sec at each end and the CIR is 64Kbits/Sec to Melbourne and 32Kbits/Sec from Melbourne. The link is being used for the exchange of data in WMO bulletin format using TCP sockets with FROST, files of satellite imagery (METEOSAT from UK and GMS from Australia) and ATOVS level 1c data with NETLINK.

1.4.2
Canadian Met. Service

A 32 Kbits/Sec Frame Relay link has been established between the UK Met. Office and the Canadian Met. Service (CMC) in Dorval. It is being used for the exchange of data in WMO bulletin format with TROPICS and files of satellite data (METEOSAT from UK and GOES from Canada) with NETLINK.

2.
Met. Office Communication Computer Systems

There are two computer systems at the Met. Office that are used to send data to customers. The TROPICS message switch handles all communications involving X25 protocols and WMO messages, it also has the ability to send WMO messages using FTP or TCP/IP sockets. The NETLINK system has the ability to send files using FTP. The functions of TROPICS are being replaced by the FROST; a UNIX based system. The FROST system went operational on the 22nd May 2002; it planned to migrate the TROPICS services over to FROST. As part of this migration the X25 data transfers from TROPICS to NOAA-OSO were replaced by TCP sockets from FROST as shown in Figure 2. In general FROST is used for the transfer of low volume data, typically from 100 Bytes to 50 Kbytes, where high speed data switching is important. NETLINK is used for the distribution of higher volume data at slower data switching speeds. 
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Figure 2 Met Office Telecommunication Links after FROST Migration

2.1
NETLINK

The NETLINK computer system is responsible for the operational transfer of files of data between computers on the Met. Office Central Data Network (CDN) and computers on external networks. It consists of two identical Compaq Alpha Computers running OpenVMS, the main system is called NETTLE and its backup is called TEAZLE.

The NETTLE system is a Compaq Alpha 1200/533 with 256 Mbytes of memory running OpenVMS V7.2 operating system. Currently the system is switching 10,000 files per day, which is about 6.5 Gbytes of data. 

Table 4 shows the data and its associated volumes sent to NETTLE over the Frame Relay link at present.

	Requirements Description
	Daily Data Volume (MBytes)

	ATOVS Level 1B data
	283.1

	SSM/I Brightness temperatures
	231.0

	Level 1B TOVS Data
	219.3

	QuikScat Scatterometer data
	180.0

	Ice/snow gridded field derived from SSM/I data
	80.0

	AVHRR Products on a HIRS Grid, derived as part of the NESDIS ATOVS Processing
	62.0

	AVHRR 100km and 50Km SSTs
	7.9

	AVHRR Mapped Global Area Composites
	6.3

	GOES cloud-tracked VIS/IR/WV Winds
	2.6

	Ozone Retrieved profiles and/or total column from SBUV on NOAA
	1.3

	Total from NESDIS to UKMO
	1073.5


Table 4
Data Volumes from NESDIS to UKMO

Table  shows the anticipated increase in data volumes over the next year based on the data in the present European requirements list . The expected increase in link capacity required to be able to accommodate that data is also shown. The present link runs at the frame relay access speed but this speed could drop to the committed information rate (CIR) if the suppliers network becomes congested. It is proposed that the link is operated at a CIR similar to the average daily data rate with an access speed four times that value. As long at the network continues to operate at the access speed there should be sufficient bandwidth and if the network becomes congested and the data rate drops we can pay to increase the CIR (up to 80% of the access speed). With present predicted data volumes this means we would increase the link speed early 2003 to accommodate the expected future data increases.

A document containing options for backing up the data on the NESDIS link was prepared for discussion. The option selected was to routinely copy high priority data (defined as data crucial to operations) from the CEMSCS system at NESDIS to the NOAA-OSO FTP Server. In the event of a problem with the NESDIS link UKMO would pull the data from this server over the NOAA-OSO GTS link and then pass it to the NETLINK system for processing.

The European Met Services provided information on the priority for the data sets on the dedicated link shown in Table . From the information provided it was decided to proceed with backing up the ATOVS level 1B data sets. Access to files on the NOAA-OSO server from Bracknell over the NOAA-OSO GTS link has been successfully tested. It is hoped to set up the routine transfer of the ATOVS level 1b data to the NOAA-OSO server shortly.

	Data Set
	UKMO
	ECMWF
	Meteo-France

	ATOVS Level 1b
	1
	1
	1

	AVHRR 100/50 km SST
	3
	4
	3

	AVHRR Mapped Images
	2
	4
	3

	AVHRR products for HIRS
	3
	3
	3

	GOES AMVs
	1
	1
	3

	SSM/I Sea Ice
	4
	1
	4

	TOVS Level 1B
	4
	1
	4

	SBUV Ozone
	3
	2
	3

	Quikscatt
	1
	1
	2

	SSM/I BTs
	1
	1
	2


Table 5 Priorities for Data Sets on Bracknell NESDIS dedicated link

Categories are:

1 High Priority (crucial for operations)

2 Medium Priority (operational or pre-operational use but not critical

3 Low Priority (research datasets)

4 No Requirements

	Date
	Data Volume (Mbytes)
	Average Link Speed (Kbits/Sec)
	Link CIR (Kbits/Sec)
	Link Access Speed (Kbits/Sec)
	Additional Data Requirement

	01/07/2000
	650.0
	60.2
	64
	256
	

	01/10/2000
	862.3
	79.8
	64
	256
	NOAA-L

	01/01/2001
	862.3
	79.8
	64
	256
	

	01/04/2001
	862.3
	79.8
	64
	256
	

	01/07/2001
	1043.5
	99.4
	128
	512
	Quickscatt NOAA-L AVHRR 

	01/10/2001
	1073.5
	99.4
	128
	512
	NOAA-L AVHRR

	01/01/2002
	1073.5
	99.4
	128
	512
	

	01/04/2002
	1073.5
	99.4
	128
	512
	

	01/07/2002
	1473.3
	121.8
	128
	512
	NOAA-M AMSU & AVHRR

	01/10/2002
	1515.7
	140.3
	128
	512
	SSM/IS, AIRS and AMSU on AQUA

	01/01/2003
	2095.7
	194.0
	256
	1024
	SEAWINDS on ADEOS & WINDSAT


Table 6 Data Volumes on the NESDIS Frame Relay Link.

2.2
FROST

The new Met Office FROST system is based upon a pair of HP L3000 servers running HP-UX Operating System software configured to run as a main system and a hot standby. There is a separate HP A500 Test & Development server. 

A dedicated gigabit Ethernet link between the systems is used for management traffic and data synchronisation.

Application software is based upon the Messir-Comm message switching package for WMO message switching supporting FTP and TCP sockets. This is integrated with Nexor Mailer/Mixer software for general message switching using X.400 and SMTP. Legacy X.25 communications is supported by a pair of CISCO 3640 routers hot-switchable between servers. Operations and management of the system is performed using client software running on standard desktop PCs augmented by integration of the system with existing Met Office Tivoli and OpenView management platforms.

The migration plan from TROPICS to FROST included transferringis that when the GTS links to Washington were transferred the data will be transferred using TCP sockets rather than X25.

The data volumes between Washington and Bracknell are shown in Table7, Table8 &Table9.They show a large increase in GRIB data transferred, this is due to the addition of GRIB data exchange from model runs at 06Z and 18Z in the last year. The graph of link utilisation in Appendix A shows there are now daily four peaks which is the GRIB data exchange.

	Date
	Washington to Bracknell
	Bracknell to Washington

	
	Data (Mb)
	Msgs
	Data (Mb)
	Msgs

	April 1996
	9.2
	14256
	9.1
	13651

	May 1997
	9.6
	15535
	10.4
	14662

	May 1998
	13.2
	16524
	11.0
	15884

	May 1999
	17.5
	18036
	12.4
	19199

	June 2000
	21.3
	22123
	14.2
	24359

	April 2001
	32.7
	23011
	16.4
	28925

	June 2002
	41
	31354
	18
	32247

	April 2003
	35.6
	28259
	37.3
	29612


Table 7 GTS Link Alpha-Numeric Channel
	Date
	Washington to Bracknell
	Bracknell to Washington

	
	Data (Mb)
	Msgs
	Data (Mb)
	Msgs

	April 1996
	72.8
	19455
	75.9
	23463

	May 1997
	75.6
	19220
	77.3
	23007

	May 1998
	80.1
	19932
	66.5
	16259

	May 1999
	78.7
	19876
	68.7
	16343

	June 2000
	83.1
	20389
	75.3
	17763

	April 2001
	86.1
	20740
	86.6
	20006

	June 2002
	163
	36186
	119
	24961

	April 2003
	182
	38834
	130
	27687


Table 8 GTS Link GRIB Channel

	Date
	Washington to Bracknell
	Bracknell to Washington

	
	Data (Mb)
	Msgs
	Data (Mb)
	Msgs

	April 2001
	5.4
	59
	5.4
	60

	June 2002
	3
	33
	6
	68

	April 2003
	3.3
	33
	7.5
	74


Table 9 GTS Link T4 Channel

3
Met Office Relocation

The Met Office has started moving to Exeter in the South West of the UK, around 200 miles from the current location in Bracknell. The new buildings are near completion.

At the new site there are two separate IT Halls. Diversely routed communication ducts to each hall enable highly resilient communication circuits.

The new IT halls are now available and the migration of computer systems and circuits has begun. Most people will be moving between August and November 2003 with the present building in Bracknell closing in March 2004.

For the transition period a high speed resilient communication circuit is in place between Bracknell and Exeter to ensure systems at each end can intercommunicate.

It is planned to move the message switches from Bracknell to Exeter first and then migrate the communication links. It is expected that most links will have migrated by the end of 2003.

For operational systems with main and backup systems at Bracknell the transition plan is to provide additional main and backup systems at Exeter to ensure that system availability is maintained during transition.

Appendix A
Utilisation of UK Met. Office Links to NOAA

A1
Links to NOAA-OSO
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A1.1
Utilisation of GTS Link between UKMO and NOAA-OSO
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Utilisation of the Bracknell Washington Link May 2003

Utilisation of the Bracknell Washington Link Feb 2003
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The graph shows the input and output utilisation of the GTS link to NOAA-OSO.

A2
Frame Relay Link to NOAA-NESDIS
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The graph shows the input and output utilisation of the Frame Relay link to NESDIS relative to a bandwidth of 512Kbits/Sec which is the access speed of the frame relay circuit in May 2003.

ATTACHMENT-XII : Report on the Suitland-Lannion telecom link (J. Lafeuille)

Context of geostationary data relay via Lannion

From the early days of Meteosat, in 1977, Lannion has provided Meteosat users with a relay of  GOES-East (75°W)  imagery data that is received in Lannion and uplinked to Meteosat. This service was expanded in 1996 in partnership with the Met Office (UK), with the support of the Met Service of Canada  and the Bureau of Meteorology (Australia) which provided CMS with GOES-West data and GMS data respectively, for uplink to Meteosat .

Since July 1998,  EUMETSAT has operated the Meteosat-5 spacecraft at 63° E in the framework of Indian Ocean Data Coverage (IODC) mission which was initiated as a contribution to Indoex experiment. In agreement with EUMETSAT and M-F, NOAA/NESDIS implemented in 1998 a 128 kb/s link between Suitland and Lannion in order to get access to geostationary imagery data disseminated by Meteosat-5 and received in Lannion.

In preparation for MSG, EUMETSAT formulated in 1999 new requirements for collection and processing of geostationary imagery from GOES-W, GOES-E and MTSAT in view of their relay via the MSG ground segment. M-F / CMS was tasked to perform this new activity, known as “Foreign satellite Data Service” (FSDS), in partnership with the Met Office, and with the support of NOAA/NESDIS (for the provision of GOES-W data) and Bureau of Meteorology (for the initial provision of GMS then MTSAT data, via Bracknell).  

For that purpose, GOES-W imagery data from 3 channels (VIS-IR-WV) are transferred from Suitland to Lannion every 3 hour since October 2001, using the Suitland-Lannion telecom link implemented by NOAA/NESDIS for IODC .

Planned upgrade 

An agreement was reached between NOAA/NESDIS and M-F/CMS  whereby it is now planned that M-F will implement a new upgraded link between Suitland and Lannion that will replace the current 128 kb/s by October 2003. 

A call for tender was issued on May 12th  for a new link with the following main specifications :

Frame Relay Service 

Effective Information Rate : 256 kb/s   with options for upgrade to 512 and 1 Mb/s.

The Effective Information Rate shall be achieved at least 90% of the time

Minimum availability rate :  99.5 % 

It is also planned to complement GOES-W data with 3-hourly imagery from the Indian spacecraft Kalpana and/or INSAT  in response to EUMETSAT’s requirement.

Opportunity for additional data exchange

The line upgrade is driven by the timeliness requirements of the FSDS service : full-disk data from all 3 channels must be collected, processed and re-transferred to Darmstadt in less than 50 minutes after end of scan. The average load of the upgraded link will however be rather low in first instance. There is thus a possibility to accommodate additional data on this link, to the extent that this has no detrimental impact on the timeliness of IODC or GOES-W data transfers.

In particular, with reference to discussions within the 15th North-America Europe Data Exchange Forum, it would be possible to receive ATOVS level 1b global radiances for processing to level 1c and 1d as a back-up to Bracknell/Exeter, if such a requirement is confirmed.

Generally speaking, it is proposed to make use of this available capacity in support of the requirements of the North-America Europe Data Exchange Forum, on the basis of a non-interference with the IODC and FSDS data transfers. This could contribute to expand, or to provide a form of back-up to, the current data exchange scheme, if complemented by suitable connections with Toulouse and/or Exeter . 

Overall circulation scheme for geostationary satellite data relay over Lannion
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ATTACHMENT-XIII : Identification of satellite data anomalies using NWP monitoring

Updated by Roger Raunders 

1. Background

Over the past decade global NWP centres have significantly increased their exploitation of satellite data products within their operational NWP models to an extent that the forecast quality even in the N. Hemisphere is degraded if satellite data are not available.  Even more serious degradations in forecast quality are seen if corrupted satellite data is allowed to enter the NWP systems, which may not be trapped by the q/c checks. The economic implications of degraded forecasts are significant and so it is important that satellite operators and NWP centres between them set up an alert mechanism to make the 24hr/7day operational staff at these centres aware when there is a potential problem. NWP centres themselves should not issue alerts but make available their monitoring results in real time to the satellite agencies. 

Table 1 Satellite products used for NWP and monitoring web sites

	Sensor
	Product
	NWP Centres Use
	Monitoring sites

	HIRS
	1b Radiance
	NCEP, METO, ECMWF, MF
	http://www.osdpd.noaa.gov/PSB/PPP/PPP.html
http://wwwt.emc.ncep.noaa.gov/gmb/gdas/radiance/opr/index.html
http://www.ecmwf.int/products/forecasts/d/charts/monitoring/radiances/
http://www.metoffice.com/research/interproj/nwpsaf/monitoring.html
http://www.cmc.ec.gc.ca/~cmcdev/data_monitoring/     

	AMSU-A
	1b Radiance
	NCEP, METO, CMC, ECMWF, MF, HIRLAM
	

	AMSU-B
	1b Radiance
	NCEP, METO
	

	ATOVS 
	Retrieval (T, q) , 1d radiance
	DWD
	http://orbit36i.nesdis.noaa.gov/graphics/vstats/  but only weekly radiosonde not NWP

	SATEMS
	Retrieval (T, q)
	DWD,CMC
	http://orbit36i.nesdis.noaa.gov/graphics/vstats/ but only weekly radiosonde not NWP

	SBUV/GOME
	Retrieval (O3)
	NCEP(SBUV), ECMWF(SBUV & GOME)
	http://www.osdpd.noaa.gov/PSB/OZONE/OZONE.html#SBUV and 

http://www.knmi.nl/gome_fd/ no NWP

stats available ECMWF have plans

	SeaWinds
	(o, surface wind
	NCEP, ECMWF, METO
	http://www.ecmwf.int/products/forecasts/d/charts/monitoring/radiances/ 

http://www.metoffice.com/research/interproj/nwpsaf/scatter_report/index.html
http://orbit212.wwb.noaa.gov/quikscat/ 

	SSM/I 
	Radiance
	ECMWF, METO
	http://www.ecmwf.int/products/forecasts/d/charts/monitoring/radiances/

	GOES 
	Atmospheric motion winds
	NCEP, ECMWF, CMC, METO, MF, DWD
	http://www.metoffice.com/research/interproj/nwpsaf/satwind_report/index.html  

http://www.cmc.ec.gc.ca/~cmcdev/data_monitoring/

	METEOSAT
	Atmospheric motion winds
	NCEP, ECMWF,CMC , METO, MF, DWD
	http://www.metoffice.com/research/interproj/nwpsaf/satwind_report/index.html 

http://www.cmc.ec.gc.ca/~cmcdev/data_monitoring/

	AVHRR
	SSTs
	METO
	http://www.osdpd.noaa.gov/PSB/EPS/SST/sst_anal_fields.html 

	METEOSAT 
	Radiances
	ECMWF
	http://www.ecmwf.int/products/forecasts/d/charts/monitoring/radiances/

	GOES
	Radiances
	NCEP, ECMWF, CMC
	http://wwwt.emc.ncep.noaa.gov/gmb/gdas/radiance/opr/index.html


This document attempts to define what constitutes a situation when satellite data products are judged to be sufficiently anomalous, as perceived by the NWP centres (the key customers), so that the satellite data provider should issue an alert to all operational NWP centres that assimilate their data.

2. Satellite Products considered

The type and number of satellite products assimilated into NWP models is continually expanding but Table 1 attempts to summarise the main products in use in mid 2002 for which alerts should be considered if anomalies arise. The Table is based on the European requirements list and NCEP, MSC's  known use of satellite data. The Table should be reviewed periodically as new instruments begin to be used, instrument usage changes and older instruments are retired. The links to monitoring sites in Table 1 are listed in order of priority, so the NCEP site is the most important for ATOVS radiance monitoring. 

3. Criteria for raising an alert

There needs to be objective criteria for satellite operators to judge whether to issue an alert or not. One approach is to include automated software to check the monitoring statistics and raise an alert when an anomaly occurs. NWP centres do not have this capability at present but it is recommended that such warning mechanisms be put in place in the future. For the short term Table 2 attempts to define roughly what these criteria are for each data type but the eye is the best judge of an anomaly occurring so operators will have to apply some subjective judgement. Note that the links in Table 1 do not always provide enough information yet but an indication of what could be done now and what can be done with improved monitoring sites is given. The criteria are mainly based on observation (i.e. satellite product) minus equivalent NWP simulation of that observation referred to as O-B in Table 2. NWP centres have updated O-B statistics daily or even 6 hourly in some cases on their web sites.  

Table 2 Objective criteria for raising an alert

	Sensor
	Product
	Criteria for alert
	Information available?

	HIRS
	Radiance
	A sudden change in global mean O-B bias or sdev in less than 24 hours. Changes > 0.5K is a rough guide but for some channels the criteria should be more/less.
	Yes see links in Table 1



	AMSU-A
	Radiance
	
	

	AMSU-B
	Radiance
	
	

	ATOVS
	Retrieval
	
	Yes at NESDIS

	SBUV/GOME
	Retrieval
	A change >30% of the observed values for all layers
	Planned at ECMWF

	SeaWinds
	(o, surface wind
	A 50% increase of distance to cone or 50% increase in O-B windspeed bias/sdev.
	Yes see Table1

	SSM/I 
	Radiance
	A sudden change in mean or sdev O-B > 1K in less than 24 hours. 
	Yes but only at ECMWF

	GOES 
	Atmospheric motion winds
	Numbers failing O-B check increases by more than 5% in 24 hours. 
	Yes but only at MSC.

	METEOSAT
	Atmospheric motion winds
	
	

	AVHRR
	SSTs
	10% of satellite SSTs > 3K from analysis
	No time series only anomaly map available

	METEOSAT 
	Radiances
	A change in mean or sdev O-B > 1K in less than 24 hours.
	Yes but only at ECMWF (both) and NCEP (GOES only)

	GOES
	Radiances
	
	


These O-B stats give a global view of the performance of the satellite sensor and sudden changes in the mean or standard deviation are not expected unless there is a change in the satellite data or change in the NWP model. Some examples are shown for different satellite data types in Figures 1-4. Figure 1 shows a case where the moon entered the AMSU-A space view contaminating the calibration (which assumes the radiance is of cold space). This corrupted the Earth view radiances causing a difference in the O-B AMSU-A channel 8 radiance statistics as shown in the plot. These corrupted radiances would have damaged the NWP analyses if they had entered the NWP system. Figure 2 shows the ECMWF monitoring of NOAA-15 AMSU-A during the failure of channel 11 in April 2002. Evidence of the problem can be seen a few days before the actual failure although in this case it is not obvious an early alert should have been issued given the criteria in Table 2. Figure 3 shows the ECMWF monitoring of the SeaWinds wind product which in this case shows a problem due to the attitude of the Quikscat spacecraft being far from nominal which can produce bad data. Note that for the scatterometer the distance to the `cone plots' (not shown) are independent of the NWP model and so this can be used by the agencies as check on the scatterometer data consistency. Finally Figure 4 shows a plot of the number of low level GOES-10 cloud track wind observations rejected by the O-B check during a period when there was a problem with the height assignment of the GOES-10 winds. 

To eliminate the possibility of `false alarms' from NWP model changes or anomalies it is recommended that monitoring statistics from at least 2 NWP centres should be studied and to only issue an alert if the O-B stats show the anomaly at all the centres at the same time. The satellite data provider is also recommended to try and correlate any changes seen in the NWP monitoring stats with those from the detailed instrument housekeeping. This can give confidence the anomaly is an instrument problem and not an artefact of the NWP monitoring. 

4. Practical implementation

It is proposed the mechanism by which an alert is issued would be by email from the satellite providers to the designated points of contact in the NWP centres that are available 24hrs/7 days a week.  The satellite experts at each NWP centre should also be made aware of the anomaly by email. If the problem is severe and affects all the data the data provider should consider stopping the flow of data to the NWP centres. 

Monitoring staff are already in place by the satellite agencies to monitor the instrument health. An initial (minimal cost) proposal is for these staff to additionally review the NWP monitoring web pages given in Table 1 at least on a 6 hourly basis as another piece of information for them to decide when and if to issue an alert. It is not always immediately clear where in the processing chain the problem lies (e.g. instrument hardware, calibration, pre-processing or product generation) and for this reason it would be best for space agencies to monitor their products at the final output of their product to the users. It is also desirable (and planned by EUMETSAT) for the satellite agencies themselves to monitor their products against simulated NWP products. However it should be recognised that the satellite agency will usually only have access to older forecasts than the NWP centres. 
The NWP centres look at their (and other centre's plots) during working hours and can give alerts but they do not always have mechanisms in place outside working hours. It is clear not all the necessary monitoring tools are in place on open web sites and the NWP centres should move to facilitate easier open monitoring of their O-B stats for all data types. 

Finally it is important that the pertinent information is included in an alert to the NWP centres to allow them to respond accordingly. Table 3 attempts to define this for the various data types.

Table 3 Information to include with an alert

	Sensor
	Product
	Information required

	HIRS
	Radiance
	Time, satellite platform, sensor, channels affected, bias or sdev change. 

	AMSU-A
	Radiance
	

	AMSU-B
	Radiance
	

	ATOVS 
	Retrieval
	Time, satellite platform, bias or sdev change.

	SATEMS
	Retrieval
	Time, satellite platform, bias or sdev change.

	SBUV/GOME
	Retrieval
	Time, satellite platform, total column or profile , bias or sdev change.

	SeaWinds
	(o, surface wind 
	Time, satellite platform, bias or sdev change.

	SSM/I 
	Radiance
	Time, satellite platform, channels affected, bias or sdev change.

	GOES 
	Atmospheric motion winds
	Time, satellite platform, wind types affected (e.g. IR, WV, VIS etc). Areas affected or all.

	METEOSAT
	Atmospheric motion winds
	

	AVHRR
	SSTs
	Time, satellite platform, , bias or sdev change.

	METEOSAT 
	Radiances
	Time, satellite platform, channels affected. Areas/times affected or all, bias or sdev change.

	GOES
	Radiances
	


5. Recommendations

The following list of recommendations can be made:

· Space agencies should monitor the final output product sent to the users and improve their automated systems to prevent bad data from going out to the users.

· The space agencies should put into place an improved alert mechanism by including NWP monitoring of their products as one of their tools.

· Statistics from at least two NWP centres should be monitored for each product.

· NWP centres need to enhance their monitoring for some products on web pages accessible to space agencies.

· In the longer term NWP centre should provide automated monitoring tools to raise alerts when anomalies in the satellite data occur.

· Alerts should be sent out by email to designated points of contact at NWP centres through a managed list server and in addition notification with a NOXX message.

· If the problem is severe, and affects all the data, space agencies should stop the flow of data to the NWP centres.
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ATTACHMENT-XIV : Priorities on the Washington-Bracknell link


May 2001





Figure 4. Time series plot of percentage of rejected low-level cloud track winds for the various geostationary satellites in Nov 2001. The purple line shows the increase in GOES-10 winds rejected. This plot is from an internal Met Office site.
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Figure 3. Time series plots of global mean difference of observed minus NWP simulated SeaWinds wind speeds. This plot was taken from the ECMWF monitoring site. The anomaly on 19 March was initially due to the spacecraft attitude being outside limits followed by the instrument being switched off for 38 hours.
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Figure 2. Time series plots of global mean difference of observed minus NWP simulated NOAA-15 AMSU channel brightness temperature (blue line) and standard deviation (red dotted line) during April 2002. This plot was taken from the ECMWF monitoring site. Note the changes seen when AMSU-A channel 11 failed.
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Figure 1. Time series plot of global mean difference of observed minus NWP simulated AMSU-A channel 8 brightness temperature (blue line) and standard deviation (red line) during June/July 2001. This plot was taken from the Met Office monitoring site.
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