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Recommendations for the evolution of Space-Based Sub-system of GOS

S1 – S20

Environment Canada does not and will not own or operate any satellites, but does operate ten GEO and two LEO receiving and processing facilities.  The LEO facilities are located in Gander, Newfoundland and Edmonton, Alberta and provide direct downlink over all of southern Canada and the northwest Atlantic Ocean.  A third LEO receiving and processing facility is targeted for installation in the Canadian Arctic in late 2008 in order to complete national coverage. 

Responses to recommendations S5 and S15 are provided below.

S-5 LEO Data Timeliness​
All data received in Canada are available for assimilation at the Canadian Meteorological Centre within 30 minutes.  Canada also participates in EARS to support timely retransmission of the data received in Canada.  Canada is currently investigating options for reception and retransmission of NPP.
S-15 LEO SAR
The Canadian Space Agency (CSA) operates RADARSAT-1, and has operational data access to RADARSAT-2 and ENIVSAT-ASAR.  These SAR missions (in addition to a variety of other LEO-based optical instruments) are used for operational sea ice charting by the Canadian Ice Service, in partnership with NOAA in the North American Ice Service.

The CSA is currently in Phase B of the RADARSAT Constellation Mission to provide continuity of operational C-band SAR and enhanced revisit capabilities.  Expected launches for the three satellite constellation are in 2013-2015.

Recommendations for the evolution of Surface-Based Sub-system of GOS

Data coverage, distribution and coding

G1. Distribution 
G1a)  
The Weather and Environmental Monitoring Directorate (WEM) of the Meteorological Service of Canada operates and manages a number of Surface Based, Upper Air and Marine monitoring systems.  These monitoring systems are made up of several networks which observe different parameters with varying observational frequencies and distribution characteristics depending on the national and global applications which are being supported.  The following is a brief description of those stations within the networks whose observational data are of high temporal frequency and whose data are distributed globally via Global Telecommunications System (GTS) hourly:
Surface Observations 
Status - 

· WEM manages and operates a number of datalogger based automatic stations which observe rate of rainfall on a minutely frequency and report 60 values within the hourly report.  Similarly, a subset of these stations (approximately 50) observe solar radiation minutely and also report 60 values on the hour.  

· All datalogger based stations report hourly observations, which include temperature, humidity, pressure, wind at 10 m on the hour, and four 15 minute values for each parameter of precipitation, snow depth and wind at 2 m, these parameters are also reported in the synoptic observations.  

· Aviation stations report hourly observations which include temperature, humidity, pressure, sky condition, visibility, weather, wind at 10 m on the hour, precipitation, snow depth, and these parameters are also reported with the synoptic observations.  

Planned Activities - 

· Currently, there are 200 datalogger based stations across Canada which monitor the parameters as described above.  A multi-year initiative involving the modernization of the remaining stations (300) within the surface networks is on-going.  This modernization process involves several changes to such things as observation practices, increasing the number of parameters observed, and increasing the observation frequency as described above.  More detailed information regarding this modernization initiative is provided in the response to recommendation G21 below.  
· Strategic network planning and design efforts within the department will also optimize the distribution and spatial coverage of the monitoring networks.  
Aircraft Observations - AMDAR 

Status – 
· As of April 2008, approximately 50 DHC-8 100/300 and 42 CRJ 200/100 aircraft from the Air Canada Jazz airline fleet were reporting AMDAR data to CMC (Canadian Meteorological Centre).  The Jazz AMDAR fleet covers 59 airports across Canada (the majority south of 55oN) and produces approximately 37 000 meteorological observations per day or 5 000 soundings per week.  Currently approximately 4 100 reports per day are assimilated in the CMC operational analysis.
· The parameters observed by the Canadian AMDAR system include pressure, temperature, wind speed and direction.  
· The AMDAR data is collected every 6 seconds during the first 10 minutes of aircraft ascent, then every 20 seconds until cruising altitude is achieved, then every 3 minutes en-route, and finally every 60 seconds on aircraft descent. 
· The production of AMDAR data is currently not systematically controlled and depends on a combination of the routes flown by Air Canada Jazz and the importance of the airports themselves.  Thus, the data and soundings produced are currently unevenly distributed in space and time.   

· All data from properly performing aircraft (i.e. those not blacklisted by CMC) are distributed in BUFR format in near real-time via the GTS.  
Planned Activities - 
· In terms of planned activities, the Canadian AMDAR program is looking to expand to other national and regional airlines as described in the response to recommendation G9 below.  
Marine - Buoys 

Status - 

· The Environment Canada ODAS (Ocean Data Acquisition System) buoy program has expanded to become the second largest national buoy program in the world.  Currently, 46 automated moored buoy stations and up to 20 drifting buoys and 10 ice buoys now provide approximately 300 000 hourly observations per year.  The current MSC buoy network consists of the following:

· 46 moored buoys located on the East and West coasts of Canada, the Great Lakes, Lake Winnipeg, Lake of the Woods and Great Slave Lake, which provide observations of wind speed, wind direction, peak wind speed, atmospheric pressure, air temperature, sea surface temperature, ocean wave period, significant wave height, maximum wave height and non-direct wave spectra.  

· 20 drifting buoys in the Pacific Ocean, and 6 buoys located within the Atlantic Ocean which observe air and water temperature, atmospheric pressure and wind information (at a few drifting buoys).

· The buoy stations report hourly data via the GOES (Geostationary Operational Environmental Satellite) and/or the Argos system. The quality controlled buoy data are disseminated over GTS in the standard format. 

Planned Activities – 
· Environment Canada plans to deploy more drifting buoys in the North East Pacific Ocean and additional moored buoys on interior lakes. The Canadian Ice Service plans to deploy a number of buoys in the Arctic waters (along Baffin Island), and on the Gulf of St. Lawrence and Labrador Coast. 
G1b) 
In addition to the networks described in response to recommendation G1a above, the Weather and Environmental Monitoring Directorate of the Meteorological Service of Canada operates and manages a number of additional Surface Based, Upper Air and Marine monitoring systems whose reporting times and distribution vary and may not occur an hourly basis with global transmission, but whose data may be useful for other NMHS.  These monitoring systems are made up of a number of sub-networks whose purpose is to support a number of regional, national and global applications and program areas.  The following is a brief description of these additional networks which have not been described elsewhere within this report.
Surface Observations
Special Observations
· A subset of the datalogger stations (described in the response to G1a above) monitor soil temperature and report hourly at approximately 5 to 7 depths.  MSC is also considering adding soil moisture (at 5 depths) to all datalogger stations; however funding for this modification has not yet been approved.  
Daily Climate Observations – Volunteer 
· The volunteer network consists of approximately 850 stations across Canada operated by volunteers or other agencies.  
· Observations of temperature and precipitation (i.e. rainfall, snowfall and snow on the ground) are taken once or twice daily at approximately 0800 and 1700 local time every day of the year.  

· Once the station elements have been recorded, the information is entered through an online reporting system known as COOLTAP, or a touch-tone telephone system known as IVR (Interactive Voice Recognition).  Both methods enter the data directly into the National Climate Data and Information Archive.  

· The data set produced by the volunteer network is immediately available in the national archive; however this data is currently not distributed on the GTS.  
Lightning Detection Network  
· The Canadian Lightning Detection Network (CLDN) consists of 83 stations distributed across Canada.  This network is integrated with the American lightning detection network and provides lightning detection and location information for more than 95% of the Canadian population 24 hours a day, every day of the year.  However, there is currently no coverage within the Yukon, Nunavut or the North West Territories
· The CLDN detects and reports on lightning flashes (i.e. occurrences of first return strokes) in the real-time data stream and stores all strokes (i.e. first and subsequent return strokes) in the data archives.  The real-time data contains ground positions of the flash, time of occurrence to the millisecond, strength and polarity of the peak current, number of strokes in flash and data quality parameters.  
Upper-Air Observations

· Detailed descriptions of the current radiosonde, AMDAR, and stratospheric ozone networks are provided in the responses to recommendations G6, and G8 to G12 below.  

Marine Observations - Ships 
· Currently there are approximately 50 Canadian Automatic Voluntary Observing Ships (AVOS).   
· The AVOS system provides automatic observations at an hourly rate when in the Arctic and when in Canadian waters north of 51oN, every three hours when within the remaining Canadian waters (south of 51oN), and regularly every 6 hours when away from Canadian waters.  Automatic observations of wind direction and speed, pressure, air temperature, sea surface temperature and humidity, in addition to the ship location are taken. Optionally (when and where the ability is available), the human observer can complement the automatic observations with additional parameters such as present weather, past weather, amount of cloud, type of cloud, height of cloud base, visibility, direction of movement of waves, periods of waves, height of waves, sea ice and/or icing of ship superstructure.
· The data from AVOS is observed and transmitted globally via the GTS on the synoptic hours (00, 06, 12, 18 UTC), and more frequently when storm conditions threaten or are occurring. AVOS also transmits on the sub-synoptic hours (03, 09, 15, 21 UTC) when in the proximity of Canadian Waters, and every hour when in the north of 51oN.    
RADAR 
Status – 

· The Canadian weather surveillance radar network currently consists of 31 radar systems.  With the exception of two radars operated by the Department of National Defence (DND), and one operated by McGill University, all others are operated by Environment Canada.   

· The current network provides over 95% coverage of the Canadian population, with approximately 28% of the Canadian land mass being covered.  However, as with the CLDN, there is currently no coverage within the Yukon, Nunavut, or the North West Territories.  
· Currently, radar is the only sensor which can derive the presence of precipitation and related wind fields on temporal and spatial scales as small as minutes and a few hundred meters respectively.  These essential elements are processed in real time to provide the most timely and accurate forecasts and warnings to Canadians.
Planned Activities – 
· Research is currently underway regarding dual-polarization of some of the radars to assist with improved quantitative precipitation reporting and forecasting. 
· Additionally, opportunities for expansion of the network into under monitored areas are also possible.
G2. Documentation 

Status – 
· A fundamental aspect of the operation and management of any meteorological and climatological network and the associated data is the maintenance of an appropriate level of supporting documentation.  The Weather and Environmental Monitoring (WEM) directorate of the Meteorological Service of Canada maintains an extensive amount of evolving documentation associated with the operation and maintenance of their monitoring systems.  

· The Atmospheric Monitoring and Operating Process (AMOP) ensures that operational procedures are documented and are relatively consistent from network to network, and that associated network documentation and supporting information is continually up to date.   

· All station information associated with the MSC surface weather monitoring networks are documented and managed within the Station Information System (SIS).  Station information describing such characteristics as location, parameters observed and instrumentation are maintained and continually updated by regional personnel responsible for maintaining the stations.        

· Documentation pertaining to quality assurance and quality control procedures applied to the atmospheric observational data before being stored in the national archives system is maintained.  Description of the types of quality control checks applied to individual elements observed are documented and readily available.  

Planned Activities – 
· MSC continually strives to improve the supporting documentation associated with its environmental monitoring networks.  
· SIS will be replaced within the next 18 months with a modern metadata management tool.
· In keeping with international direction for National Meteorological and Hydrological Services (NMHS), the Weather and Environmental Services Board of Environment Canada undertook a process (commencing in 2006) to register the Quality Management System (QMS) to the ISO 9001:2000 standard.  These internationally recognized standards emphasize accountability, program and management excellence and quality improvement.  
G3. Timeliness and Completeness

· Upper air profile data from standard and significant levels of individual radiosonde flights are coded and distributed globally via the GTS.  Standard coding levels based upon pressure and heights (for wind) are defined in the Manual of Upper Air Observations (MANUPP), as well as significant level criteria for the temperature, relative humidity and wind parameters.  Intermittent bursts of data observed throughout the flight duration are transmitted in near real-time.  As described in the response to recommendation G4 below, the Vaisala RS92 radiosondes is the standard instrumentation used throughout the network.  This type of radiosonde provides continuous wind data availability with code correlating GPS (global positioning system) and Loran-C wind finding, as well as a high level of pressure, temperature, humidity (PTU) measurement performance.  
· The MSC radiosonde network is operated and maintained relative to stringent standards as described within the extensive “MANUPP – Manual of Upper Air Observations” (MSC, 2003).  With regards to appropriate coding standards, the upper air data is transmitted from Canadian radiosonde stations based on two general formats established by the WMO for Region IV:
· Rawinsonde observations of altitude, pressure, temperature, dew point depression and wind speed and direction are coded using WMO Code FM 35-X TEMP for land based stations and WMO Code FM 36-X TEMP SHIP for sea based stations

· Upper wind observations are coded using WMO Code FM 32-IX PILOT for land based stations, WMO Code FM 33-IX PILOT SHIP for sea based stations and FM 34-IX PILOT MOBIL for mobile land stations

G4. Baseline system
Status - 

The current Radiosonde baseline system within Canada can be described as follows:
· 31 upper air stations across Canada, 5 of which contribute to GCOS – GUAN.

· MSC also has ability to deploy portable ground based stations during emergencies or special research projects.  
· The following standardized suite of parameter profiles are observed and reported globally in near real-time via the GTS twice daily at 0000 and 1200 UTC – temperature, pressure, humidity, wind speed and direction.  
· The current baseline system is equipped with standardized Vaisala RS92 radiosondes with code correlating GPS and Loran-C wind finding at all stations.  
Planned Activities – 

· Currently there are no short-term plans to modify the existing radiosonde network.  However, additional supplementary low cost upper air monitoring technologies such as AMDAR are currently operational and expanding, and further research regarding such alternatives as wind profilers and ground-based GNSS (e.g. GPS) networks are being investigated.
G5. Stratospheric observations

· Currently MSC does not have any specific information to report regarding the refinement of requirements for a stratospheric global observing system.  

Broader use of ground based and in situ observations
G6. Ozonesondes

Status - 

· The current Ozone network consists of 10 stations across Canada which are collocated with existing radiosonde stations. 
· The observation frequency is on the order of one launch per week, but the data is not currently being distributed in near real-time via the GTS.  The capability to increase the frequency of launches during times of increased interest in the ozone layer or in support of special projects exists.
· The Ozonesondes are paired with Brewer Ozone Spectrophotometers.     
Planned Activities – 

· The potential expansion of the Ozone network into the northern areas of Canada, with increased number of ozonesondes and arctic flights are being discussed at this time.  
Moving towards operational use of targeted observations
G7. Targeted Observations

· The MSC is involved in the trial of the interactive pre-operational Data Targeting System (DTS) running from February to December 2008.  The DTS project is jointly funded by EUCOS and the EUROPEAN COMMISSION as part of the EURORISK PREVIEW programme, and builds on Atlantic-THORPEX Regional Campaign (A-TReC), which ran between October and November 2003. Through an MOU signed with the Met Office (UK), MSC provides extra soundings on request from 8 upper air sites located in Eastern Canada in support of the DTS project. The hope is that, based on results and knowledge acquired, an operational-type DTS system could be expandable to other parts of the world such as Canada in the future.
· EC is also planning to participate in the THORPEX T-PARC (THORPEX Pacific Asia Regional Campaign) summer-fall 2008, and winter 2009 campaigns.  The intention for the summer-fall period is to participate in the T-PARC DLR falcon campaign (i.e. wind lidar, water vapour differential lidar (DIAL), and dropsondes) with several international partners.  The contribution for the winter campaign is to provide support for extra radiosondes (targeted) to be launched over Russia by staff from ROSHYDROMET.    
Optimization of rawinsonde distribution and launches
G8. RAOBs
Status - 

· As described in the response to recommendation G4 above, the current radiosonde network is composed of 31 stations across Canada, with a standardized suite of parameters being measured at an observation frequency of twice daily. Currently, the MSC radiosonde network does not take steps to optimize the distribution and launch time of flights relative to local forecasting requirements.    
· MSC does not have an ASAP program, thus the example described in the E-GOS recommendation pertaining to avoiding the duplication of ASAP soundings whenever ships are near a fixed rawinsonde site does not apply.  

Planned Activities - 

· Currently, there is an offer from EUCOS to provide approximately fifteen soundings per month from 3 E-ASAP ships as they navigate the St. Lawrence Seaway East of 70°W.  In coastal regions close to land stations, the E-ASAP ships would launch the sondes at 0600 or 1800 UTC to avoid possible interference and to optimize the spatial and temporal distribution of sounding data. The offer is considered very attractive and, for launches occurring within 75 NM from any Canadian coasts, MSC would have to take liability for the E-ASAP launches.  MSC is currently investigating this possibility.

Development of the AMDAR Programme
G9. AMDAR 

The Canadian AMDAR programme has been operational, with data distributed on GTS since 2005.  Due to difficulties in developing on regional airlines which operate older aircraft and systems, the programme is foreseen to be still expanding in 2010.  Currently Air Canada Jazz is the only regional airline with operational AMDAR.  This fleet includes 50 DHC-8 100/300 and 42 CRJ 200/100 aircraft reporting AMDAR data including pressure, temperature, wind speed and wind direction, from 59 airports across Canada the majority of which are south of 55oN.
In terms of expansion of the current programme:    
· Approximately 1 CRJ-100 aircraft is added to the AMDAR fleet per month (a total of 15 CRJ-100 are still to be converted). 
· It is hoped that Air Canada Jazz’s 16 CRJ-705 will be added to the AMDAR fleet within the next 1-2 years.  
· National airline West Jet has decided not to join the AMDAR program at this time.
· As a result of coordination and technical difficulties, the development of a dedicated AMDAR system based on TAMDAR / Iridium / Internet for the First Air regional carrier has failed.  
· Monitoring alternatives, such as enhanced-AFIRS or AIMSS-20 systems are being investigated.  Air Canada will not make a decision regarding AMDAR before its fleets of EMB-175 and EMB-190 are stable within 1-2 years.
· In the absence of a properly equipped aircraft, no progress has been made to expand Canadian AMDAR to icing and turbulence observations.  
In reference to new onboard software and alternative AMDAR technologies:
· An AFIRS enhancement with low costs sensing capability for deployment on small air carriers operating in remote areas (e.g. Canadian North) is being developed; however prototype testing is not planned before 2010.  
In terms of the selective deployment of humidity/water vapour sensors:
· The sensing system being developed on AFIRS includes a humidity sensor, but prototype testing is not planned before 2010. Currently there is no capacity within the Canadian AMDAR Programme to report humidity/water vapor as the development of a system based on TAMDAR / Iridium / Internet for First Air regional carrier failed. 
Relative to targeted observation in data sparse areas: 
· All data produced by the Air Canada Jazz AMDAR fleet is reported on the GTS.  Currently there is no system in place yet to command and control the Canadian AMDAR data, but development work based on the Sabre Air Flite system is in progress.
In reference to optimization systems:  

· In Canada, there will be no need for an optimization system until more than one airline covering similar routes and areas contribute to the Canadian AMDAR Programme.  Having only one operational airline, the request for optimization should be met once the Air Canada Jazz AMDAR data Command and Control system based on the Sabre Air Flite system is successfully implemented.
In terms of improvements in monitoring, quality control:  
· The Canadian Meteorological Centre (CMC) operates a very robust monitoring and quality control system for AMDAR data, which includes the monitoring results from other centres, as well as an established feedback mechanism with Air Canada Jazz to take any necessary corrective actions.
Relative to encouraging and pursuing free exchange of data:

· MSC reimburses Air Canada Jazz for extra communications costs incurred during the communication of AMDAR data, and the data is delivered free of charge on GTS in near real-time. 
In terms of user awareness and training:

· The benefits of AMDAR data, especially that data generated by the Canadian program will be fully realized once the Ninjo forecaster workstation becomes operational.  Refinement of the associated forecasting tools will be possible upon implementation. 
G10. Transmission of AMDAR reports
The Meteorological Service of Canada currently does not have any control over the AMDAR data generated by Air Canada Jazz fleet.
Status - 
· The Canadian AMDAR data standards are based on ARINC 620 Supplement 4, version 3 for ascents and version 2 for descents and en-route periods of flight.  
· AMDAR data is collected every 6 seconds during the first 10 minutes of ascent, then every 20 seconds, then every 3 minutes en-route, and finally every 60 seconds upon descent.  Currently these observational frequencies can only be modified on the entire fleet by making a direct request to Air Canada Jazz, who will not implement the requested changes in real-time.
· Data optimization and targeting systems will not be considered before there is a critical mass of systems reporting AMDAR data over Canada.
Planned Activities -
· The implementation of ARINC 620 Supplement 5 or higher would allow for more command and control flexibility, but still only Air Canada Jazz would be able to make any observational changes on requests made by MSC.  
· From the Canadian airline operations perspective, there is pretty good AMDAR coverage from coast-to-coast south of 55oN; however there is no data from domestic airlines available in data sparse areas of the country (i.e. northern parts of the Provinces and the Arctic).  
· There is hope that the project to develop a low cost sensing capability for deployment on small air carriers operating with AFIRS in remote areas (e.g. Canadian North) leads to a successful prototype. However this prototype is not planned to be tested before 2010.  This project is further described in the response to recommendation G12 below.  
G11. Humidity sensors on AMDAR  
· While a Canadian sensing package that includes a humidity sensor is being developed for AFIRS, CMC has developed its capacity to process humidity data from foreign aircraft equipped with TAMDAR or WVSS-II units.  CMC is monitoring the humidity data and has been testing it for over a year now.
· A TAMDAR unit was purchased in 2006 and installed on the National Research Council (NRC) Convair-580 research aircraft, and then deployed to be used in flights during the Canadian CloudSat/CALIPSO Validation Project (C3VP) over the period of October 2006 to March 2007.  Further data will be collected in 2008. The goal of the project is to study the performance of TAMDAR, especially with regards to the humidity data.  The data analysis associated with this project has not yet begun.
Alternative AMDAR systems
G12. TAMDAR & AFIRS
· After 5 years of effort, a project to equip the largest regional carrier servicing the Canadian Arctic (i.e. First Air) with an AMDAR system based on TAMDAR / Iridium / Internet failed as a result of coordination and technical difficulties.  
· For the smaller airlines operating in remote areas of Canada, MSC was looking at AFIRS as a quasi stand-alone low cost communication systems ideal for airlines who cannot afford ACARS.  AFIRS was capable of providing AMDAR data but the quality of the data depended on the quality of the sensing, navigation and avionics systems on-board the aircraft.  As the airlines operating in remote areas of Canada operate older systems, the quality of the data did not meet the requirements.  As a result, a low cost sensing capability to be deployed with AFIRS was required.  Beginning on April 1st, 2006 such capacity has been in development using funding from the Canadian Search and Rescue program.  A prototype is planned to be available by March 31st, 2009 and the testing of up to 10 prototypes should be completed by March 31st, 2010.  Then, based on results and market potential, the contractor (i.e. AeroMechanical Services) will still have to make a business decision regarding whether or not to mass produce the AFIRS units enhanced for AMDAR.
Atmospheric moisture measurements
G13. Ground GPS  
· Initial research within EC regarding the impact of ground-based data for inference of vertically integrated moisture in Canada was conducted, however recently this activity has been suspended.  Initial research included funding for the purchase of software (i.e. GAMIT) to process the raw GPS measurements.   
· In the future, CMC plans to use the data from the US ground-based GPS meteorological network for assimilation into the new regional data assimilation system that is being developed.  The model is a local area model (i.e. 15 km resolution over North-America) instead of the now global variable resolution model.   CMC is also receiving GPS data from the European Network; however this data is currently not being used as a result of non-uniformity in the data processing.  
Regarding improved observations in ocean areas
G14. More profiles over oceans  

· As noted in the response to recommendation G8 above, MSC does not currently have an ASAP program.  However, there is an offer from EUCOS to provide approximately 15 soundings per month from 3 E-ASAP ships as they navigate the St. Lawrence Seaway East of 70°W.  In coastal regions close to land aerological stations the E-ASAP ships would launch the sondes at 0600 or 1800 UTC to avoid possible interference and to optimize the spatial and temporal distribution of sounding data. MSC is currently investigating this possibility.

G15. Telecommunications 
· MSC is currently investigating the potential use of Iridium satellites to improve the timely collection and distribution of Marine data especially in remote data sparse regions of Canada.
· An ISO 9000 defined process whose purpose is to defend access to the electromagnetic spectrum by the MSC for both the collection of data and the processing and dissemination of weather information and warnings to Canadians has been developed and implemented.  Aspects of this process involve applying national and international radio regulations, preserving the use of the spectrum, as well as lobbying for new access to the spectrum and coordinating spectrum sharing with other services.    
G16. Tropical moorings 
· MSC has no tropical moorings.  
G17. Drifting buoys 
· MSC currently does not deploy drifting buoys in Southern Ocean areas.  
G18. XBT and Argo  
· Currently Environment Canada does not own or operate any XBT probes or Argo floats to measure sub-surface temperature and salinity profiles.  

G19. Ice buoys

Status - 

· As described in the response to recommendation G1b above, MSC currently has 10 operational buoys deployed in the Arctic which support the International Arctic Buoy Programme (IABP).  Measurements of temperature and pressure are made at the majority of these buoys and are coded in approved WMO formats and transmitted along with buoy location on an hourly basis, and are available once a polar orbiting satellite has acquired the data from the buoy.

Future Plans – 

· MSC plans on deploying 4 additional ice buoys in the fall of 2008.  

· MSC is also interested in investigating buoys which can survive the freeze thaw cycle and periods in open water which are also deployable by air.  

Improved observations over tropical land areas
G20. More profiles in Tropics 
· MSC has no information to report regarding additional profiles in the Tropics at this time.  

New observing technologies
G21. AWS
· The new millennium coincided with the beginning of the coordinated planning of the modernization of the MSC surface networks.  As described in the response to G1a above, the modernization of the remaining 300 stations within the surface network is on-going.   
· All modernized automatic stations share the same configuration with little variation. The standard configuration includes sensors for temperature, humidity, pressure, wind (at 2m and at 10m), precipitation, rate of rainfall and snow depth. In addition, soil temperature and global solar radiation are added at selected stations. In addition to reporting hourly values for all parameters, precipitation (including snow depth) and wind (2m) are reported with four values covering each 15-minute period within the hour while both rate of rainfall and solar radiation are reported with 60 values covering each of the minutes in the hour.
· With the modernization of RCS stations, several changes are occurring, including observation practices (changing from human observations to automatic stations), increased breath of the observation program (more climatological parameters are observed), increased observation frequency (hourly for all parameters, 15 minute observations for precipitation related parameters, 1 minute observations for solar radiation and rate of rainfall parameters). Additionally, where the station exposure has been compromised, relocation has been undertaken to correct this situation.
· With such significant changes, an overlap period of 2 years (preferred) or at least 1 year (where 2 years was not possible) was implemented (thus the operation of 2 stations during this overlap period). 
· All supporting documentation fully describing procedures for installation, inspection, maintenance and observation and coding standards of these modernized stations has been developed. 
· Further modernization of the Canadian automatic weather stations is being planned and is expected to continue into the future.   
G22. New systems 
· The Science and Technology Branch of EC have been involved in research and development for the assimilation of GNSS Radio Occultation (RO) data since October, 2003 from GRACE, CHAMP and COSMIC satellites.  Data from additional satellites (e.g. METOP GRAS) will also be assimilated as they become available.  
· Currently, final test cycles for the assimilation of GPS RO refractivity into the operational NWP system (i.e. meso global model – 33 km horizontal resolution) are being conducted.    
Additional High Priority Recommendations for Evolution of the GOS

N1. New data types 
Canada’s NWP center (i.e. CMC) does receive early test data and observations; however this is also a function of the type of data and provider of the data.  

· In terms of in-situ data types such as that from surface weather stations or radiosondes, the data are usually received only when these systems become operational.  In terms of AMDAR data, because CMC is also part of the “data provider chain”, they received early access to this new data stream long before it was classified operational.  This advanced experience with the data allowed for MSC to work with the airline to improve the data before it became operational.
· With regards to satellite data, the provider (e.g. NESDIS) will usually make the data available within one month after the launch, which allows CMC to prepare to use the data when it becomes operational.  However, this is not always the case as some data providers on allow early access to certain individuals (e.g. cal/val) which does not help other data users prepare.  For satellite data, advanced information associated with the characteristics of data and products are usually also provided.    
N2. Data from research satellites
· CMC does receive experimental data streams from research satellites.  In fact, for those which have been proven to provide excellent and valuable data, these have actually been used operationally and are contributing to the improvement of forecasts.  Some examples of these experimental streams include AIRS hyper-spectral IR data, and AMSU-A data from the NASA AQUA satellite, MODIS polar winds produced from the NASA AQUA and TERRA satellites, QuickScat surface winds measured by the scatterometer, and GPS Radio Occultation from the CHAMP and GRACE satellites among others.  
N3. Timely data delivery 
· Generally speaking, current MSC conventional in-situ data process and delivery systems are doing well to meet the NWP requirements of 30 minutes.  The problem lies with satellite data, and in particular the sounding data from those in polar orbit (e.g. NOAA, DMSP, METOP).  By design, the polar orbiting satellite global datasets are only downloaded at 2 specific locations and only when the satellites are within line of sight.  Therefore, there are inevitable data latency issues which will be difficult to overcome.  Satellite agencies (e.g. NOAA and EUMETSAT) are doing their best to reduce data latency, but meeting the 30 minute requirements will be very difficult and costly.  
· In terms of a required reduction in data processing and delivery times (i.e. 20-30 minutes), the main issue is getting the data sufficiently fast enough to start the NWP forecast.  As per the same reasons as stated above, the regional model is already being run with a significantly reduced dataset as compared to the global model, with a large amount of the satellite data missing.  
O1. Observing System Study
· MSC currently has nothing to report on this recommendation at this time.

T1. Training and information exchange for GOS Utilization 
· MSC currently has nothing to report regarding this recommendation at this time.   
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