
Version 3.1, 23 October 2011 updated for 24th NAEDEX
23rd NORTH AMERICA/EUROPE DATA EXCHANGE MEETING - 2011

NORTH AMERICAN REQUIREMENTS

This document presents the combined status of and requirements for data and products from Europe for operational NWP and related activities in North America. Unless otherwise specified, the stated requirement represents a common requirement of NOAA and MSC. 

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.

Unless otherwise specified the timeliness requirement is to have data available within 60 minutes for Global NWP and 30 minutes for Regional NWP, as recommended at ECMWF workshop in November 2003. The WMO breakthrough value is 30 minutes for both Global and Regional NWP. The WMO threshold value is 6 hours.

1. POLAR SATELLITES: ORBIT‑BY‑ORBIT DATA/PRODUCTS
1.1

ENVISAT-1



End of life expected 2013

1.1.1

 Radar Altimeter 2 (RA-2)
Status: 

Launched 1 March 2002.  Sea Surface Height Anomaly (SSHA) product received in BUFR from NAVOCEANO and being tested. Data to be put on GTS, if required.



NOAA:  SSHA and Wind/Wave has been received and implemented. 


NOAA - The replacement is ESA satellite CryoSat-2 - measures sea ice thickness, SSHA, wind and wave data.  NOAA currently receives the wind and wave data.
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.

Requirement: 
Yes, for real-time data. 

and timeliness

1.1.2

Advance Synthetic Aperture Radar (ASAR)
Status:

Launched 1 March 2002.  Not received at NOAA. Data to be put on GTS soon



MSC: ASAR data received and used.  Obtained via local reception in Canada.

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



MSC: Data used for detection of ice features and used by Canadian Ice Services. ASAR data is also being used to derive wind vectors in coastal areas. Visualization of winds from SAR are being used in demonstration mode by marine forecasters.

Requirement: 
Yes, in NRT

and timeliness
 NOAA: A subset of the data is received by NESDIS; however, it cannot be sent to NWS.  Data is still desired by NWS.

1.1.3

MEdium Resolution Imaging Spectrometer (MERIS) Instrument
Status:

Launched 1 March 2002.  Plan for de-orbit – late 2013/early 2014. Data not received at NOAA and MSC. 

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

Requirement:
Yes, in NRT. 
and timeliness
NOAA: A subset of the data is received by NESDIS; however, it cannot be sent to NWS.  Data is still desired by NWS.

.

1.1.4

Advance Along Track Scanning Radiometer (AATSR)
Status:
 
Launched 1 March 2002.  Not received at NOAA.  Received at MSC.

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



MSC: Used in operational SST analyses, NRT data obtained from ESA ftp sites in Frascati and Kiruna.

Requirement:
Yes, for real-time data. 

and timeliness
NOAA: Is this data available from CMC from website? No we cannot redistribute this data. NOAA will look into an accessibility agreement with ESA to receive product in NRT.
1.1.5

Global Ozone Monitoring by Occultation of Stars (GOMOS)
Status:

Launched 1 March 2002.  Not received at NOAA and MSC.

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



MSC: To be used in Ozone analyses, data to be obtained from ftp site in Frascati.

Requirement: 
Yes, in NRT.

and timeliness
NOAA: Data is still desired. NOAA and MSC will look into an accessibility agreement with ESA to receive product in NRT.  User registration needs to be done electronically.
1.1.6

MicroWave Radiometer (MWR)
Status:

Launched 1 March 2002.  Not received at NOAA and MSC.

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

Requirement:
Yes, in NRT. Possibly useful for water vapor and cloud liquid water initialization.

and timeliness
NOAA: Data is still desired.  Same process as 1.1.5

1.1.7 Doppler Orbitography and Radiopositioning Integrated by Satellite (DORIS)

Status:

Launched 1 March 2002.  Not available in BUFR. Not received.

Comments:
Monitor glaciers, landslides and volcanoes.  Improve the modeling of the Earth gravity field and of the ionosphere.  .

Requirement:
Yes.

and timeliness
NOAA: Data is still desired.  Same as 1.1.5
1.1.8 Michelson Interferometer for Passive Atmospheric Sounding (MIPAS)

Status:

Launched 1 March 2002.  Not received at NOAA and MSC.

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. 



MSC: Data to be used in future chemical data assimilation, data to be obtained from ftp site in Frascati. R&D use for now.

Requirement:
Yes at both NOAA and MSC.  Same as 1.1.5
and timeliness

1.1.9 SCanning Imaging Absorption SpectroMeter for Atmospheric CHartographY (SCIAMACHY)

Status:

Launched 1 March 2002.  Not received at NOAA and MSC.

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



MSC: Data to be used in future chemical data assimilation, data to be obtained from ftp site in Frascati. R&D use for now.

Requirement:
Yes at both NOAA and MSC.  Same as 1.1.5
and timeliness

1.1.10 Laser Retroreflector (LRR)

Status:

Launched 1 March 2002.  Not received. Not available in BUFR and 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.

and timeliness


1.2

METOP-2/A
Status:

Launched 20 October 2006. A separate agreement with EUMETSAT is in place for the receipt of all European acquired data from all instruments.  METOP is NOAA's morning mission.

Comments:
Radiances, temperatures of the land and ocean surface on a global basis, ozone monitoring, ocean wind flow.

1.2.1  Advanced Microwave Sounding Units (AMSU-A1 and AMSU-A2) instrument

Status:

Level 1B data, received via ftp from NESDIS DDS server, are being used at both NOAA and MSC.

Comments:
Measures scene radiance in the microwave spectrum. The data from these instruments are used in conjunction with the High-resolution Infrared Sounder (HIRS) instrument to calculate the global atmospheric temperature and humidity profiles from the Earth's surface to the upper stratosphere. The data are also used to provide precipitation and surface measurements including snow cover, sea ice concentration and soil moisture.  Data to be used as input to and validation of numerical meteorological models.

Requirement:
Yes, in real-time.  

and timeliness
NOAA: The data is currently being used.



MSC: Data is assimilated. 

1.2.2  Microwave Humidity Sounder (MHS) instrument

Status:

Level 1B data, received via ftp from NESDIS DDS server, are being used at both NOAA and MSC.

Comments:
Acquires measurements at various altitudes of atmospheric humidity, including rain, snow, hail and sleet, and temperature by measuring microwave radiation emitted from the surface of the Earth.  Data to be used as input to and validation of numerical meteorological models.

Requirement:
Yes, in real-time.  

and timeliness
NOAA: The data is currently being used.



MSC: Data is assimilated.

1.2.3  High-resolution Infrared Radiation Sounder (HIRS/4) instrument
Status:

Level 1B data, received via ftp from NESDIS DDS server, are being used at both NOAA and MSC.

Comments:
A 20-channel radiometric sounder measuring radiance in the infrared (IR) spectrum. Data from HIRS/4 are used in conjunction with data from the AMSU instruments to calculate the atmosphere's vertical temperature profile and pressure from the Earth's surface to about 40 km altitude.  HIRS/4 data are also used to determine ocean surface temperatures, total atmospheric ozone levels, precipitable water, cloud height and coverage and surface radiance.  Data to be used as input to and validation of numerical meteorological models.

Requirement:
Yes, in real-time.  

and timeliness
MSC: HIRS data is not assimilated.

1.2.4                     Infrared Atmospheric Sounding Interferometer (IASI) instrument
Status:

Level 1C data, received in BUFR via ftp from NASA server and NESDIS DDS server.  EUMETSAT to make available compressed (PCAs) IASI dataset in 2010. 



NOAA: Data is available and being used.



MSC: Assimilation tests are completed, implementation is planned for Spring 2011. MSC would like to receive PCA dataset.  PCA dataset has been made available via GTS on 15 March 2011.  Header:  IEQXii [EUMP]

Comments:
Measures infrared radiation emitted from the surface of the Earth to derive high- accuracy and resolution data on humidity and atmospheric temperature profiles in the troposphere and lower stratosphere, as well as some of the chemical components playing a key role in climate monitoring, global change and atmospheric chemistry.  Data to be used as input to and validation of numerical meteorological models.

Requirement:
Yes, in real-time. 

1.2.5               Advanced Very High Resolution Radiometer (AVHRR/3) instrument
Status:

Level 1B and NESDIS sea-surface temperature product data, received via ftp from NESDIS DDS server. 



NOAA:  Data is available and being used.


NCEP is pulling from NESDIS server and tanking into operational database.  NCEP is still testing this data.



MSC: Data is received and used.

Comments:
Provides day and night imaging of land, water and clouds and measures sea surface temperature, ice, snow and vegetation cover by scanning the Earth’s surface in six spectral bands in the range 0.58 - 12.5 microns.   Data to be used as input to and validation of numerical meteorological and oceanographic models.



Would like to obtain lake temperature data from AVHRR processing as well.



Polar winds from AVHRR processing also required from NOAA and/or Eumetsat.  Polar winds are available via GTS.

Requirement:
Yes, in real-time.  

and timeliness

1.2.6               The Global Navigation Satellite System Receiver for Atmospheric Sounding (GRAS) instrument

Status:

Received and used at both NOAA and MSC.



NOAA Status - NOAA uses bending angle and monitors refractivity.

Comments:
Global Positioning Satellite (GPS) receiver that operates as an atmospheric-sounding instrument, providing a minimum of 500 atmospheric profiles per day through a process of GPS radio occultation.  GRAS will supply atmospheric soundings of the temperature and humidity of the Earth’s atmosphere.
Requirement:
Yes, in real-time.

and timeliness

1.2.7               Global Ozone Monitoring Experiment-2 (GOME-2) instrument
Status: 

NOAA: Data is being received and being used.



MSC: Data is received and is used in Research.


NOAA: Total ozone data is being received and used (assimilated).  Profile ozone from Netherlands not received but could be useful.  Other chemical species will eventually be tested.  I was told that the Netherlands data is not of good quality.  Can anyone confirm?
Comments:
Spectrometer that collects light arriving from the Sun-illuminated Earth's atmosphere or a direct view to the Sun and decomposes it into its spectral components. The recorded spectra are used to derive a detailed picture of the atmospheric content and profile of ozone, nitrogen dioxide, water vapor, oxygen, bromine oxide and other gases.
Requirement:
Yes, in NRT.

and timeliness

1.2.8               Advanced Scatterometer (ASCAT) instrument

Status:

Received and used at both NOAA (but not assimilated) and MSC (assimilated).



NOAA - Currently assimilates this data into the models.  NCEP still needs to receive the soil moisture and sea ice products.

Comments:
Enhanced follow-on instrument to scatterometers flown on ERS-1 -2 satellites, measuring wind speed and direction over the ocean.  Its six antennas allow for simultaneous coverage of two swaths on either side of the satellite ground track, providing twice the information of the earlier instruments. ASCAT also contributes to activities in areas as diverse as land and sea ice monitoring, soil moisture, snow properties and soil thawing.
Requirement:
Yes, in real-time. Also require EARS-ASCAT data as available.

and timeliness

1.2.9               Space Environment Monitor (SEM-2) instrument

Status:

NOAA: Data is being received. Not required at MSC

Comments:
A spectrometer that provides measurements to determine the intensity of the Earth's radiation belts and the flux of charged particles at the satellite altitude.  It also supplies knowledge of solar terrestrial phenomena and warnings of solar wind occurrences that may impair long-range communication, high-altitude operations, damage to satellite circuits and solar panels, or cause changes in drag and magnetic torque on satellites.
Requirement:
Sent to Space Weather Center; however, the data is not being used due to timeliness.

and timeliness

Note for Section 1.2 - NOAA would like the Microwave Integrated Retrieval System (MIRS) v2.0 products on METOP-2. Available on DDS, but not in real time.  Could be useful for validation.  

1.3

ATOVS via EUMETSAT ATOVS Retransmission Service (EARS)/RARS
Status:

Transmitted on GTS and received.  Operational implementation is questionable as testing has shown problems trying to assimilate these data.  



NOAA: Problems have been fixed and data is available and being used.


NOAA:  AMSU-A used, AMSU-B monitored.  MHS and HIRS3/4 not considered at this time.

Comments: 


MSC: Testing still has to be completed before assimilation. Difficulties with data reception have been fixed. Assimilation tests are underway.



NOAA+METOP POES 1C AMSU-A, AMSU-B and HIRS-3 radiances retransmitted to GTS in BUFR from direct readout stations.  More timely than 1B radiance data currently pulled from NESDIS servers. Used to fill in gaps (e.g., late orbits, blind orbit times) in current 1B feed.

NOAA: RARS incudes EARS, Asia-Pacific RARS (AP-RARS) and South American RARS (SA-RARS) All are available.


MSC: Data provided to Eumetsat from 2 MSC sites. More testing needed before operational use. Data is now received from GTS for both EARS and RARS.

Requirement:
Yes, in real-time.

And timeliness

1.4

GPS radio occultation

Status:

GPS-RO instruments are installed on different platforms, such as GRACE, METOP and the COSMIC constellation. Level 2 data consists on refractivity profiles as well as bending angles. NOAA: COSMIC data in BUFR received via NESDIS servers with refractivity used operationally and bending angle. 



MSC: CHAMP data is no longer available. Data received from COSMIC, GRACE  METOP, SAC-C and TerraSAR-X from GTS, some data are assimilated. 


NOAA: CHAMP data is no longer available.  Data received in BUFR from COSMIC, GRACE  METOP(GRAS), SAC-C, TerraSAR-X and C/NOFS from GTS,  Bending angle used operationally and refractivity monitored.  NCEP would like pbl height info added if possible.

Comments:
Data used for input and validation of numerical meteorological models.  



MSC: COSMIC, GRAS (METOP) and GRACE received and used. Recently obtained data from SAC-C and TERRASAR-X. Interested in receiving timely GPS-RO data from other current missions, such as OCEANSAT/ROSA (ASI). Also request data as new missions are launched, such as TANDEM-X (GFZ, planned for 2010) and SAC-D (ASI instrument on CONAE/NASA mission planned for 2011)

Requirement:
Yes in real-time, for all possible instruments.  SAC-C and C/NOFS has been added to the GTS.

and timeliness

1.5

Soil Moisture and Ocean Salinity (SMOS)

Status:

Launched by ESA in November 2009.  The SMOS mission has been designed to observe soil moisture over the Earth's landmasses and salinity over the oceans. The SMOS instrument will measure microwave radiation emitted from Earth's surface within the L-band (1.4 GHz) using an interferometric radiometer (MIRAS: Microwave Imaging Radiometer using Aperture Synthesis). Data volumes currently 4GBytes/day, and up to 10 GB/day. 

Comments:
MIRAS brightness temparatures can be assimilated to infer soil moisture and ocean salinity.  MSC has started to access data and is planning to assimilate this data in the Canadian Land Data Assimilation System (CaLDAS). Information requested on plans for NRT data distribution.

Requirement:
Yes, in NRT. Current data volume is an issue for NRT data.

and timeliness

1.6

Atmospheric Dynamics Mission (ADM) wind LIDAR data – Aeolus satellite
Status:

ESA now plans to launch in 2013 or later.  ADM level-2 line-of-site wind profilers to be available as well as cloud and aerosol properties. Level 1b data to be on GTS and an ESA server. 

Comments:
NCEP interested in obtaining from EU.  Simulated products available in 2009.



MSC: Data is required for operational assimilation.



Information requested on plans for NRT data distribution
Requirement:
Yes, in real-time for operational use.

and timeliness

1.7

Gravity and Ocean Circulation Experiment (GOCE)
Status

Launched March 2009. Earth’s gravity products

Comments:
Clarify requirements. Action ALL


Information requested on plans for NRT data distribution
Requirement:
ACTION – SPECIFY
and timeliness

1.8

Satellite with Argos and ALtika (SARAL)
Status

SARAL is a cooperative mission between CNES and the Indian Space Research Organization (ISRO) The mission is complementary to Jason-2 and will provide observations of ice, rain, coastal zones, and wave heights. SARAL results from the common interests of CNES and ISRO in studying the oceans from space using altimetry and providing maximum use of ARGOS (Advanced Research and Global Observation Satellite), a joint NOAA CNES data collection system.   Launch date scheduled for 2011.  EUMETSAT is ready to process it in the same way as Jason-2 via EUMETCAST. 
Comments:
NOAA has a requirement to receive this data. 



Information requested on plans for NRT data distribution
Requirement:
Yes, NRT.
and timeliness

1.9

METOP-B
Status:

Planned to be launched April 2012. Identical satellite to Metop-A.  METOP is NOAA's morning mission.


Launched 17 September 2012. Identical satellite to Metop-A.  METOP is NOAA's morning mission.

Comments:
Radiances, temperatures of the land and ocean surface on a global basis, ozone monitoring, ocean wind flow.

Requirement:
Yes, in real-time for operational use. Request access to data as soon as possible after launch.

and timeliness

2.              
GEOSTATIONARY SATELLITES: DATA/PRODUCTS
2.1

METEOSAT
2.1.1

METEOSAT imagery (VIS, IR, WV)
Status:

Received from METEOSAT-7 and METEOSAT-9 (MSG-2, launched 21 Dec 2005) by NESDIS and MSC and used operationally.



METEOSAT-10 (MSG-3) launched 7/2012

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

MSC: Receiving 3-hourly METEOSAT-W imagery from MetO. Also interested in hourly imagery from METEOSAT-E and MTSAT-2. Used operationally by Montreal VAAC.

NOAA currently using METEOSAT-7 and METEOSAT-9 operationally and METEOSAT-8 as a backup.

Requirement:
Yes, in real-time.

and timeliness

2.1.2

METEOSAT cloud-track winds from VIS/IR//WV imagery
Status:

Transmitted on GTS.  Received from METEOSAT-7 and METEOSAT-9 (MSG-2, launched 21 Dec 2005).  METEOSAT-7/9 are used operationally.



METEOSAT-10 (MSG-3) launched 7/2012.

Comments: Three-hourly winds from METEOSAT-7 and hourly winds from METEOSAT-9 (all BUFR). 

NOAA: METEOSAT 7 and METEOSAT-9 are available: VIS/IR are assimilated and WV are monitored.  METEOSAT-8 is a backup.
Comments:
Winds from the BUFR METEOSAT-7 Expanded Low Resolution (ELW) and METEOSAT-9 Atmospheric Motion Vector (AMV) templates are used as input to and validation of numerical meteorological models.



Three-hourly winds from METEOSAT-7 and hourly winds from METEOSAT-9 (all BUFR). 



NOAA: METEOSAT 7 and METEOSAT-9 are available: VIS/IR are assimilated and WV are monitored.  




MSC: AMV’s from METEOSAT-E and METEOSAT-W are received and assimilated.

Requirement:
Yes, in NRT.

and timeliness

2.1.3

METEOSAT clear sky water vapor winds
Status:

Transmitted on GTS.  Received from METEOSAT-7 and METEOSAT-9 (MSG-2, launched 21 Dec 2005).  



METEOSAT-10 (MSG-3) launched 7/2012.

Comments:
Winds from the BUFR METEOSAT-7 Clear Sky Water Vapor Winds (WVW) and METEOSAT-9 Atmospheric Motion Vector (AMV) templates to be used as input to and validation of numerical meteorological models.  


Three-hourly winds from METEOSAT-7 and hourly winds from METEOSAT-9 (all BUFR). 



NOAA: METEOSAT-9 is available and currently being monitored.
NOAA: METEOSAT 7 and METEOSAT-9 are available and currently being monitored.    METEOSAT-8 is a backup.



MSC: CSWV AMV’s from METEOSAT-E and METEOSAT-W are received and assimilated.
Requirement:
Yes, in NRT.

and timeliness

2.1.4

METEOSAT clear sky (imager) radiances
Status:

Transmitted on GTS. 

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



MSC –Data received from METEOSAT-E and METEOSAT-W. Assimilation tests are completed with planned implementation for spring 2011.



NCEP – Data is being received from NWS/TOC.

NCEP - SEVIRI CSR data is being received from NWS/TOC and is now used (assimilated) by GFS. NCEP would like to get SEVIRI retrieved products (e.g., wind fields, global SST, precipitation estimates and analyses of cloud coverage, height and temperature.  

Requirement:
Yes, in NRT.

and timeliness

2.1.5

METEOSAT cloud analysis (MSG only)
Status:

Transmitted on GTS

Comments:           Identification of cloud layers with cloud type and coverage, height and temperature from BUFR Cloud Analysis (CLA) template could possibly be used as input to and validation of numerical meteorological models.



NCEP - NCEP/NCO requests that they be routed from NWS/TOC (still valid).



MSC: Same data needed at MSC.

Requirement:
Yes, in NRT.

and timeliness

2.1.6

METEOSAT tropospheric humidity (MSG only)
Status:

Transmitted on GTS.  

Comments:
Relative humidity in both mid and upper layers of the troposphere from BUFR Tropospheric Humidity (TH) template could possibly be used as input to and validation of numerical meteorological models.

NCEP - NCEP/NCO requests that they be routed from NWS/TOC (still valid).



MSC: Same data needed at MSC.

Requirement:
Yes, in NRT.

and timeliness

2.1.7

METEOSAT total ozone (MSG only)
Status:

Transmitted on GTS.  

Comment:
Total density of ozone in atmospheric column for each image segment, based on the SEVIRI 9.7 μm Ozone channel and other IR and WV channels from BUFR Total Ozone (TOZ) template could possibly be used as input to and validation of numerical meteorological models.



NCEP - NCEP/NCO requests that they be routed from NWS/TOC (still valid).



MSC: Same data needed at MSC.

Requirement:
Yes, in NRT.

and timeliness

Action to all: Make catalogue of satellite products by providing links to all data providers products pages. 

Consider invitation to ESA and other potential European Space contacts. Sentinel series requirements for example.  
3.           
NON‑SATELLITE OBSERVATIONS
3.1

Upper-air observations
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.

Data are used as input to and validation of numerical meteorological models, and for analysis and climate.  New high-vertical resolution data (~7000 levels) in BUFR being transmitted on GTS from some sites (includes balloon drift coordinates).  These will replace WMO text format in next few years.  NCEP writing into developmental BUFR database for testing.

Requirement:
Yes, in real-time.

and timeliness
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.  

NOAA:  Would like information regarding station IDs and/or bulletin headers for this data. This information is available from EUMETNET web site?
NOAA:  We have been getting these for many years on GTS as part of the RAOB ship feed.  Data assimilated.

MSC – Data received and assimilated.

Requirement:
Yes, in real-time.

and timeliness

3.2

Surface observations
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.



Now using mobile land SYNOP data, mostly from Southern Hemisphere with a few from Europe.  Will more European data be available?  Many sites erroneously transmit missing elevation when pressure is missing.  NCEP/NCO has contacted Canada (who route data onto GTS) and they will fix this problem. 



NOAA: There is a need for a dictionary of SHIP metadata (e.g. instrument height/depth and measurement method. This should be added to reports in BUFR. It would be beneficial to engage in discussion on metadata availability for all observations.  *Update:  Some SHIP metadata is available from WMO but it is not very comprehensive.



MSC: SYNOP MOBIL data that were transmitted by CMC on behalf of WMO/CTBT …check



Some information is available on the EUMETNET site but you need to be a registered member to access more information.

Requirement:
Yes, in real-time.

and timeliness

3.2.2                      EUMETNET-AWS (Automated Weather Stations)
Status:

Available once communications are upgraded

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. ECMWF not receiving all data.  Contact is Stefan Klink (DWD). Some of this data is from third parties.



Data needs to be shared with North America.



NOAA:  interested in obtaining this data.


MSC: also interested in obtaining this data.

Requirement: 
Yes, in real-time.

and timeliness

3.2.3

Rain, snowfall, snow depth observations, river flow data
Status:

Partially 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.



NOAA: Currently receiving some river flow data but still requires the rest.



MSC: Information requested on data availability, formats and bulletin headers.



HEADER:  SNOW depth data  - ISMD[62-64] ESWI (most data from Sweden) 

Requirement:
Yes, in NRT.

and timeliness

3.2.4

Soil moisture and temperature observations
Status:

Soil temperatures available in some European countries (e.g. German network) in various formats.

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



Need to encourage distribution of these data.  New BUFR templates should take this into account.

Requirement:
Yes, if/when available, in NRT.

and timeliness

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, in NRT.

and timeliness

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 sparse regions.

NOAA: Would like met/ocean buoys that currently do not get transmitted on GTS. e.g Shell Oil Rigs. 

Requirement:
Yes, in real-time.

and timeliness

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.



NOAA:  Still need tidal data. – Some tidal data available (e.g Australia)

Requirement:
Yes, in real-time.

and timeliness
3.4

Aircraft observations

3.4.1

PIREPS, AIREPS, SIGMETS and AIRMETS
Status:

Transmitted on GTS.  Received and used operationally.



NOAA: Transmitted on GTS.  Since these are indeed coming in as AIREP bulletins, we are using them operationally (provided bulletin headers are on NCEP/NCO list of those to be routed from NWS/TOC). We would like to see the WMO pursue a separate format for these data so they can be distinguished from AIREPs.  Also assimilated at MSC. ?
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. There is no reporting system for data east of 10 deg.  MetO will pursue through aviation community.



Data are currently available only on North Atlantic flights, but geographic coverage is expected to expand in near future.  There are ADS reports in other parts of the world (e.g., over S. Pacific) that are not getting to GTS due to issues with the airlines. Data are used as input to and validation of numerical meteorological models, for aviation support, and for filling gaps in coverage world-wide.



NOAA/MSC: currently receiving this data.
Requirement:
Yes, in real-time.

and timeliness

3.4.2

AMDAR and E-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, there is an increased interest in getting this information.  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.

Japanese, Chinese and Canadian AMDAR data are being received operationally. Korean AMDAR data is received at NOAA.  Request continued extension of the reporting of AMDAR data to the Caribbean, Central and South America from European carriers.  Would prefer BUFR format when possible.

NOAA:  French AMDAR data being received. Moisture data requested as available.

Requirement:
Yes, in real-time.

and timeliness

3.4.3

Automatic Dependent Surveillance (ADS) data
Status:

Transmitted on GTS.  Since these are indeed coming in as AIREP bulletins, we are using them operationally (provided bulletin headers are on NCEP/NCO list of those to be routed from NWS/TOC). Also assimilated at MSC.

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, in real-time.

and timeliness

3.5

Weather radar Data/Imagery
3.5.1

OPERA (Operational Program for the Exchange of Weather RAdar Information)
Status:

In planning stage.  Not received.

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

Requirement:
NOAA:  Yes, in real-time.

and timeliness

3.6

Sea, Lake, and Land Surface temperature and state observations
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.



NCEP SST analysis 1/12 degree and including lake temperatures is available.



MSC and NOAA – Interest for SST analyses. Similar interest for lake ice cover.



OSTIA SST Analysis will be upgraded to include lakes. 



OSTIA sends the current version of the data to NCEP (Bob Grumbine)

Requirement:
Yes, in NRT.

and timeliness

3.7

Lightning data from the UKMO
Status:

Transmitted on GTS.  Received and used.


NOAA: Is this replaced by GLD360? (long range from Vailsala)
Comments:
Data are used for climate database, and products.

Requirement:
Yes, in real-time.

and timeliness

3.8

Wind Profiler, Radio-Acoustic Sounding System (RASS) and Vertical Azimuth Display (VAD) data
3.8.1

Wind Profilers
Status:

Data transmitted on GTS as PILOT (PIBAL) reports received, converted to wind profiler report types, and used operationally.  We are receiving some European data in BUFR on the GTS which are written into NCEP’s developmental BUFR database and are available for testing.  We understand that there are additional European providers (or will soon be) and we request that their data be transmitted on the GTS and that NCEP/NCO work with NWS/TOC to bring these data into the center.  WINPROF effort underway to assign wind profilers status and make available to users.


NOAA: Data is currently received and being used. 


MSC: European wind profiler data received in BUFR. Assimilation tests are planned.

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


Requirement:
Yes, in real-time.

and timeliness

3.8.2

RASS
Status:

Data transmitted in BUFR on GTS.  There may be additional European providers (or will soon be) and we request that their data be transmitted on the GTS and that NCEP/NCO work with NWS/TOC to also bring these data into the center.  Request updated quality information for specific sites from MetO. 



NOAA: All GTS headers are coming into NCO and bulletins are saved off in a development data directory.

Comments:
Provides vertical profiles of temperature with high frequency in time, used to augment upper‑air data (both surface and satellite based) as input to and validation of numerical meteorological models, and for aviation support.



Information requested about WMO bulletin headers and station information.

Requirement:
Yes, in real-time.

and timeliness

3.8.3

VAD Radar Winds
Status:

None received.



NOAA: NWS is currently receiving most data from METEO-FRANCE but it is being “dropped” on the floor.  Are there other sources besides METEO-FRANCE?

Comments:
MetO will provide Web site for VAD winds.  Information to receive the data has been sent to NAEDEX/APSDEU members.
Requirement:
Yes. 
and timeliness
3.9

Solar observations and forecasts

Status:

Not received. WMO set up a space weather team to co-ordinate activities in this area.

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

Requirement:
Yes, in NRT at NOAA.

and timeliness

3.10

Ground-based GPS-Integrated Precipitable Water (GPS-IPW) or Zenith Wet Delay (ZWD)

Status:

Received.  MetO indicated that METNET hourly data are on GTS and provided headers.  Unsure if NWS/TOC is picking them up.  If GTS feed not possible, we may be able to get data from NOAA/GSD.   We understand there may also be GPS-IPW available from Japan.

Comments:
Data could potentially be used for input and validation of numerical meteorological models.  Several hundred European sites are available.



MSC: GPS-ZWD data received and assimilation tests completed. Operational use is planned.



NOAA: NCEP needs to acquire data from NWS/TOC. Need to obtain WMO bulletin headers and ensure data is on the GTS.


NOAA: NCEP needs to acquire data from NWS/TOC. Need to obtain WMO bulletin headers and ensure data is on the GTS.  NOAA/ESRL particularly interested in ZWD.  Also need to see if above includes EGVAP - European GPS Vapor network (~350 obs in Europe that most of the European NWP centers are now using

Requirement:
Yes in real-time.

and timeliness
3.11

Ozone soundings

Status:

Not received.  BUFR data on GTS and MetO has provided bulletin headers.

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



MSC: Data required at MSC, for validation and possible assimilation.



NOAA:  Data required at NCEP.   Check with METO on bulletin headers.  NILU has the data. 
Requirement:
Yes, in NRT.

and timeliness
4.

FORECAST AND ANALYSIS FIELDS
4.1

Meteorological model output fields
4.1.1

ECMWF
Status:

Small subset of products transmitted on GTS and via ftp.  Would like a larger data set.

Comments:
Currently receive a small set of selected analyzed and forecast standard meteorological output fields at standard levels on 0.5 degree grid in forecast increments of 24 hours for forecasts to 6 days inserted on the GTS and on a server for FTP access. Would prefer to receive a more complete set of analyzed and forecast fields in forecast increments of 6 hours on  0.5 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; vapor 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

analyzed and forecast tropical cyclone tracks.

Via Agreement between NCEP/EMC and ECMWF, NCEP receives high resolution deterministic and ensemble forecasts with the understanding that they not be retransmitted without the consent of ECMWF.  These data are made available in 12 hour increments to 240 hours.  Request the following additions to this feed:

a) 6-hourly output through 180 hours

b) Deterministic and ensemble ocean wave output

c) Ensemble 10 m Winds

d) Deterministic QPF

e) Wave model ensemble fields (if available)

f) Monthly means:

a. Global SST

b. 2m Temp

c. Z @ 200 & 500mb

d. U&V @ 200mb

NOAA – Would like to obtain wave ensemble fields. Confirm this is not available from updated data.   ECMWF would like to upgrade the resolution of the data to NCEP.   NCEP and ECMWF will coordinate on future data sets. 

Requirement:
Yes, in NRT.

and timeliness

4.1.2

UKMO
Status:

Transmitted on GTS.  Received and used.

Comments:
Currently receive selected analyzed and forecast standard meteorological output fields at standard levels on 1.0 and 2.5 degree grids in forecast increments of 6 hours to 3 days and then 24 hour forecast increments to 6 days.  Would prefer to receive a more complete set of analyzed 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; vapor 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, 10 mb, and 2 m.

b)  u, v, components for the wind stress; latent heat flux; sensible heat flux; IR heat flux;

     solar heat flux; and 6‑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.

e)  maximum and minimum temperature and dewpoint at 2 m

f)  Monthly means:

a. Global SST

b. 2m Temp

c. Z @ 200 & 500mb

d. U&V @ 200mb

g)  Ensemble output

Fields are used for direct comparison and cross validation with U.S. models, and for generating

analyzed and forecast tropical cyclone tracks.   WAFS grids provide aviation backup.

NOAA: Would like to obtain EPS fields when available.  METO will check on this. 

Met Office to update plans for higher resolution NWP fields and EPS fields and inform NOAA/MSC.

 Requirement:
Yes, in NRT

and timeliness

4.1.3

DWD
Status:

Available on GTS and sufficient bandwidth now available to receive at NCEP.

Comments:
Requested fields include:

a) air temperature; vapor 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 to be used for direct comparison with U.S. models, for validation, and for statistical study.



NOAA:  Requests headers.  DWD to check on email providing headers via GTS
DWD to update plans for higher resolution NWP fields

Requirement:
Yes, in NRT.

And timeliness

4.1.4

METEO-FRANCE
Status:

Available on GTS and sufficient bandwidth now available to receive at NCEP.

Comments:
Requested fields include:

a) air temperature; vapor 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 to be used for direct comparison with U.S. models, for validation, and for statistical study.



NOAA: Requests headers.  METEO-FRANCE will check on status of providing headers to NCEP.
Requirement:
Yes, in NRT. 

and timeliness

4.2

Forecast tropical cyclone tracks from the UKMO (and other Centers)
Status:

Transmitted on GTS.  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, in NRT.  Desire data from other Centers as well.

and timeliness

4.3

Sea surface temperature, wind direction/speed, wave height, sea ice analyses and forecast products
Status:

OSTIA SST analysis from UKMO available on request. 

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

Requirement:
Yes, in NRT.

and timeliness

Action on ECMWF: To clarify derivation of Altimeter settings from surface pressure data in METAR data. Probably station heights or other META data are not correct. 
Table of North American Met Services Data Requirements from Europe 
	
	ECMWF
	MET. OFFICE
	DWD
	METEO-FRANCE
	EUMET-SAT
	NOAA
	MSC

	POLAR SATELLITES ORBIT BY ORBIT

	N.1.1
	ENVISAT-1
	
	
	
	
	
	1
	1

	N.1.1.1
	RADAR ALTIMETER 2
	
	
	
	
	
	1
	2

	N.1.1.2
	ASAR
	
	
	
	
	
	2
	1 (CIS)

	N.1.1.3
	MERIS
	
	
	
	
	
	2
	3

	N.1.1.4
	AATSR
	
	
	
	
	
	1
	1

	N.1.1.5
	GOMOS
	
	
	
	
	
	2
	2

	N.1.1.6
	MWR
	
	
	
	
	
	3
	-

	N.1.1.7
	DORIS
	
	
	
	
	
	3
	-

	N.1.1.8
	MIPAS
	
	
	
	
	
	2
	2

	N.1.1.9
	SCIAMACHY
	
	
	
	
	
	3
	2

	N.1.1.10
	LRR
	
	
	
	
	
	-
	-

	N.1.2
	METOP-2/A
	
	
	
	
	
	1
	1

	N.1.2.1
	AMSU-A
	
	
	
	
	
	1
	1

	N.1.2.2
	MHS
	
	
	
	
	
	1
	1

	N.1.2.3
	HIRS/4
	
	
	
	
	
	1
	2

	N.1.2.4
	IASI
	
	
	
	
	
	1
	1

	N.1.2.5
	AVHRR/3
	
	
	
	
	
	1
	1

	N.1.2.5.1
	AVHRR/3 SST
	
	
	
	
	
	1
	1

	N.1.2.5.2
	AVHRR/3 Lake TT
	
	
	
	
	
	1
	1

	N.1.2.5.3
	AVHRR/3 Polar Winds
	
	
	
	
	
	1
	1

	N.1.2.6
	GRAS
	
	
	
	
	
	1
	1

	N.1.2.7
	GOME-2
	
	
	
	
	
	1
	2

	N.1.2.8
	ASCAT
	
	
	
	
	
	1
	1

	N.1.2.9
	SEM-2
	
	
	
	
	
	2
	-

	N.1.3
	EARS
	
	
	
	
	
	2
	1

	N.1.4
	GPS-RO
	
	
	
	
	
	1
	1

	N.1.4.1
	COSMIC
	
	
	
	
	
	1
	1

	N.1.4.2
	GRACE
	
	
	
	
	
	1
	1

	N.1.4.3
	CHAMP
	
	
	
	
	
	1
	1

	N.1.4.4
	TERRASAR-X
	
	
	
	
	
	1
	1

	N.1.4.4
	OCEANSAT/ROSA
	
	
	
	
	
	1
	1

	N.1.4.4
	TANDEM-X
	
	
	
	
	
	1
	1

	N.1.4.4
	SAC-D
	
	
	
	
	
	1
	1

	N.1.5
	SMOS
	
	
	
	
	
	?
	1

	N.1.6
	ADM-AEOLUS
	
	
	
	
	
	1
	1

	N.1.7
	GOCE
	
	
	
	
	
	?
	?

	N.1.8
	SARAL/ALTIKA
	
	
	
	
	
	?
	?

	N.1.9
	METOP-B
	
	
	
	
	
	1
	1

	
	
	
	
	
	
	
	
	

	GEOSTATIONARY SATELLITE PRODUCTS

	N.2.1
	METEOSAT
	
	
	
	
	
	1
	1

	N.2.1.1
	METEOSAT IMAGERY (VIS, IR, WV)
	
	
	
	
	
	1
	1

	N.2.1.2
	METEOSAT WINDS (VIS, IR, WV)
	
	
	
	
	
	1
	1

	N.2.1.3
	METEOSAT WINDS (Clear Sky WV)
	
	
	
	
	
	1
	1

	N.2.1.4
	METEOSAT Clear Sky RADIANCES
	
	
	
	
	
	1
	1

	N.2.1.5
	METEOSAT (MSG) CLOUD ANALYSIS
	
	
	
	
	
	3
	3

	N.2.1.6
	METEOSAT (MSG) TROPOSPHERIC HUMIDITY
	
	
	
	
	
	4
	3

	N.2.1.7
	METEOSAT (MSG) TOTAL OZONE
	
	
	
	
	
	2
	2

	
	
	
	
	
	
	
	
	

	NON-SATELLITE DATA

	N.3.1.1
	RAWIND-PIBAL
	
	
	
	
	
	1
	1

	N.3.1.2
	EUMETNET ASAP
	
	
	
	
	
	1
	1

	N.3.2.1
	SYNOP-METAR
	
	
	
	
	
	1
	1

	N.3.2.2
	EUMETNET-AWS
	
	
	
	
	
	2
	2

	N.3.2.3
	RAIN-SNOW, RIVER FLOW
	
	
	
	
	
	1
	1

	N.3.2.4
	SOIL MOISTURE-TT
	
	
	
	
	
	1
	1

	N.3.2.5
	SFC ENER/WATER FLUX
	
	
	
	
	
	2
	2

	N.3.2.6
	ADD’L SURFACE OBS
	
	
	
	
	
	1
	1

	N.3.3
	BUOY-SHIP
	
	
	
	
	
	1
	1

	N.3.4.1
	PIREP-AIREP
	
	
	
	
	
	1
	1

	N.3.4.2
	AMDAR/E-AMDAR
	
	
	
	
	
	1
	1

	N.3.4.3
	ADS
	
	
	
	
	
	1
	1

	N.3.5.1
	OPERA
	
	
	
	
	
	3
	-

	N.3.6.1
	LAKE TT/ICE
	
	
	
	
	
	1
	1

	N.3.7
	LIGHTNING
	
	
	
	
	
	1
	-

	N.3.8.1
	WIND PROFILER
	
	
	
	
	
	1
	1

	N.3.8.2
	RASS
	
	
	
	
	
	1
	1

	N.3.8.3
	VAD RADAR Winds
	
	
	
	
	
	1
	2

	N.3.9
	SOLAR OBS/FCST
	
	
	
	
	
	1
	-

	N.3.10
	GPS-IPW or GPS-ZWD
	
	
	
	
	
	1
	2

	N.3.11
	Ozone Soundings
	
	
	
	
	
	1
	1

	 FORECAST-ANALYSIS

	N.4.1.1
	ECMWF
	
	
	
	
	
	1
	1

	N.4.1.2
	UKMO
	
	
	
	
	
	1
	1

	N.4.1.3
	DWD
	
	
	
	
	
	1
	2

	N.4.1.4
	METEO-FRANCE
	
	
	
	
	
	1
	2

	N.4.2
	TROP.CYCLONE TRACKS
	
	
	
	
	
	1
	2

	N.4.3
	SST, ICE
	
	
	
	
	
	2
	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
12
1

