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Summary and purpose of document

This document summarizes the activities and outcomes of the work of the Expert Team on Meteorological Radiation and Atmospheric Composition Measurements (MR&ACM) and proposals to CIMO-XIV Session.

Action proposed

The MG is invited to consider the information provided in this document, review and endorse appropriate proposals and recommendations and take them into account when defining the future structure and future tasks of the Commission.
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SUMMARY OF ACTIVITIES DURING INTERSESSIONAL PERIOD NUMBER XIII: 

1.
Improve the global radiosonde network

1a.
Develop techniques and report annually on the performance of radiosonde types in the GOS.  This particular task had five actions attached to it as part of the ET-UGRN work plan.  The routine duties of Mr. Tim Oakley continue to be accomplished per the schedule agreed upon by CIMO and Mr. Oakley.  Mr. Oakley has continued to collect and provide quarterly reports on radiosonde measurements.  In his capacity as Rapporteur on Radiosonde Capabilities he also acts as the CIMO liaison to members, HMEI, and monitors radiosonde performance issues; preparing annual summaries for posting on the CIMO website.  During the intersessional period Mr. Oakley also developed a report to CBS on the status of the radiosonde types used in the TEMP code, December 2003.   The remaining two tasks were started but due to home office workload and extended illness these actions were only partially completed.  The requested questionnaire was prepared and submitted to the Secretariat for translation and distribution to Member countries for response.  A summary of responses received will be presented at CIMO XIV.  Once the deadline for responses has been  reached, the information will be analysed and the results will be used by the ET to develop a plan for effective radiosonde data quality monitoring and performance measurement on a global basis. 

1b.
Coordinate with HMEI to solicit an agreement on BUFR code table and descriptors for International use.  Early in the ET embers reviewed the current code table and identified those radiosonde descriptors that were obsolete.  This was to allow new radiosonde designs to be added to the code table and this was completed shortly after the ET-UGRN initial session.  Initially, it was expected that this code would be used for the BUFR message, but that later versions would be more detailed through the addition of metadata within the BUFR message. 


A recommendation was made to the CT/MTDCF expressing the need for obtaining in real time sounding data as soon as possible.  Parts A and B of the current TEMP message are sent as soon as available, with a specific GTS header for each part.  Some French numerical models use these parts A and B in their data assimilation scheme.  Thus, it is not possible to start the forecast with a shorter cut-off time.  When the equivalent messages in BUFR are exchanged, such piecemeal message transmission is not possible.  This will diminish the quantity of information available to the model, or force users to wait longer to obtain the last numerical forecast of equivalent quality.  It was reported that this problem had been considered at CBS XIII and a solution proposed.  It was written in the CBS Annex III, paragraph 3.2, G3 that:  


“In the interest of timely data delivery, the first BUFR (or CERX) message should be sent when level 100hPa is reached and the second message should be sent when the whole sounding is completed (containing all observation points).  The delivery of the profile data is several stages may be necessary to accommodate the interests of other application areas, such as nowcasting and aeronautical meteorology.  Collaboration with CIMO and various code groups should be established.”


Manufacturers of fully automatic observing systems were the first to state requirements for reporting in other codes such as METAR/SPECI and TAF should be allowed to use all rules for rounding and encoding in the software attached to the systems.  The use of table-driven codes would allow data to be disseminated using the more precise measured values that would place the burden of incorporating the rules for reporting on the user display systems rather than at the source of the observation.  Under these assumed circumstances, it would be imperative that the associated BUFR tables do not permit any rounding of the information as this could lead to a loss of the original data values.  This would be especially apparent where conversions of units of measurement take place.  These concerns opened a dialogue with upper-air manufacturers who expressed concerns over the format of BUFR/CREX templates.


It was noted in the CBS report that the representation of the maximum wind level data is sufficiently covered in the TEMP and PILOT BUFR templates in the case where the vertical coordinate is pressure.  However, if the vertical coordinate given the maximum wind level(s) is height anad is different from the coordinate used in the complete vertical profile data then a new BUFR sequence with height as the vertical coordinate needed to be added to the end of the original sequence.  


At the most recent meeting of the CT/MTDCF, chaired by Dr..Fred Branski,  and invited guest to the ET-UGRN has indicated that HMEI has agreed to the BUFR templates and as part of his CT the following element has been incorporated into the CT future work plan as noted below:


“ Because of the critical need for software and equipment producers to implement BUFR and CREX utilization correctly, the Team has strongly recommended having a training seminar targeting these groups.  It will be done in conjunction with a future joint meeting of CT/MTDCF and ET/DRC to fully maximize the benefits from having the experts available.  The team also encouraged personnel from these groups as observers at future meetings of the two teams. “    

1c.
Develop a migration strategy toward binary codes.  Members of the ET provided input to the process but determined that it would not be necessary to develop the strategy since the CT/MTDCF was tasked with this action through CBS.  The CT developed a strategy during several information sharing sessions.  From discussions of various code issues resulting from migration the ET/DRC became the focus for the development of the Migration Implementation Plan.  Migration planning will be dependant on activities within National Centers, however as part of the joint efforts of these groups the following have been or will be addressed:

1) Facilitation of Operational Implementation and pre-operational testing,

2) The coordination of activities with other commissions and programs including instrument manufacturers,

3) Provide initial training as well as level two training,

4) Complete currently scheduled training,

5) Training of software and equipment producers,

6) Training as an element of the MIP framework,

7) Preparation of a Guidance document,

8) Improve the CT website, and

9) Conduct Migration Implementation Programs, this would include establishing pilot programs.  Approved MIPs would require the following as a minimum:

a) A National Migration Plan exists which has defined migration implementation results per MIP guidance,

b) Appropriate hardware and software capability already exists to deliver the identified migration implementation result or it clearly documents in the MIP how this will be achieved to include funding mechanisms,

c) Appropriate communications capability exists or ot is documented in the MIP how this will be achieved to include funding mechanisms, and

d) Appropriate training is already complete or identified as part of the MIP to include funding and availability of trainers.

1d.
Investigate measures for reducing the cost of upper-air operational costs.  ET member Mr. S. El-Fouly conducted a small sample survey to identify options for reducing upper-air operational costs.  Mr. El-Fouly personally contacted each of 27 member states by phone, fax or email for their responses to his survey.  He found this to be the most efficient way of acquiring the data, but still only received about 20 percent response.  He felt that this was due to the poor communications lines between countries.  He did verify from his small set of responses that radiosonde costs varied greatly ranging from 105eu to 233eu and when applying the cost of balloons and gas the cost ranged from 117eu to 283eu.  The following are a few of the recommendations presented in his report:

1) CIMO should consider preparing a more detailed summary of usage rates as well as   cost.

2) Build a stronger relationship between members and between the members and manufacturers.

3) Where possible establish group purchases, by buying in bulk costs can be reduced.

4) WMO should work with manufacturers to leverage member purchasing power.

5) Developed countries should either act as an agent in ordering supplies or assist in offsetting costs to developing countries with the understanding that the developing countries would guarantee the regular flow of data. 

SUMMARY OF DELIVERABLES COMPLETED DURING INTERSESSIONAL PERIOD XIII:
1a. Three of five deliverables under this task were completed as mentioned in the summary.

1b. All deliverables were achieved.

1c. N/A

1d. The report was delivered, but CIMO must determine which of the recommendations should be recommended to the WMO for consideration.

SUMMARY OF DELIVERABLES NOT COMPLETED DURING INTERSESSIONAL PERIOD XIII:
1a.
Two of the deliverables were not completed for a number of unforeseen reasons one of which was due to a number of reasons including lack in knowledge as to the procedures for issuing Member surveys.  The completion of an implementation plan for new monitoring techniques is dependent on survey inputs and without the survey no plan could be developed for future implementation.  The recommendation of the members is that this action be considered for the next Intersessional period.
1b. N/A.
1c. N/A

1d. N/A
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SUMMARY OF ACTIVITIES DURING INTERSESSIONAL PERIOD NUMBER XIII: 

2.
Coordination between CIMO and AMDAR Panel

2a.
Coordination between CIMO and AMDAR Panel on technical issues

New and existing programs:

Existing programs in Australia, the US and Europe have expanded coverage both domestically and internationally providing more profiles in data sparse regions of Africa, Eastern Europe, parts of Russia, the Middle East, South and East Asia and South. South Africa is well underway with expanding its domestic and regional program in Southern Africa and has increased its international coverage to include more destinations in Africa, South America and Asia. Up to 190,000 observations per day are now being exchanged on the GTS. Although, difficulties continue to be experienced in finding airports that do not impose night-time curfews and airlines including freighters operating during these hours that are prepared to participate.

New programs that were commenced by Saudi Arabia and Hong Kong China in 2004 are continuing to expand. Japan, China and Canada have now commenced operational programs. Finland is completing testing and will soon become part of the EUMETNET-AMDAR (E-AMDAR) program. New programs under development in the Repub. of Korea and Chile should become operational by mid 2006. Romania, Slovenia and Austria are now in the early stage of developing their own programs. Other programs are being planned or considered in Argentina, Brazil, French Polynesia, United Arab Emirates, Mauritius, Malaysia, India, Pakistan, Kenya, Iceland, Ireland, Italy, Portugal, Spain, Morocco, Russian Federation, Hungary, Poland, Czech Republic, Bulgaria, Croatia and the Ukraine. The new East Asian Regional AMDAR group was formed in October 2004, with participants from China, Japan, Hong Kong China and the Republic of Korea. 

Targeted Observations:
Currently some 21 cities in 16 countries in Africa are receiving 2 or more targeted profiles on most days from aircraft operated by South Africa, E-AMDAR and a small number from Australia. Formal arrangements have now been completed for E-AMDAR to provide targeted data for Southern Africa. Australia is currently planning to help develop a regional program of targeted observations in the South West Pacific.

AMDAR support for the International Polar Year 2007-2008 (IPY) is being undertaken by Canada as it extends operations into arctic Canada and by Germany and Sweden as they extend their operational program in high altitudes. The US, Australia and Chile are actively planning to introduce AMDAR operations into Antarctica in time for the IPY. 

Some national studies have assessed the potential impact of targeted AMDAR data on the ability to forecast special weather situations. The work of ECMWF using the GADS database has highlighted a number of events to show the benefits of AMDAR data fore this purpose. 

Data Exchange, Monitoring and Quality Control:

Changes to FM94 BUFR code to improve the exchange of AMDAR data have become operational. A trial is being planned by Australia and the UK to test the new CREX encoding of AMDAR data. Most of these changes are designed to make it easier for developing countries to receive and use AMDAR data. Discussions are continuing with the provider of the TAMDAR system to allow for the free exchange of TAMDAR data on the GTS.
Substantial progress has been made in the area of data monitoring and quality control. All monitoring centers have made substantial improvements to their AMDAR data quality monitoring systems. 

Training:
CBS XIII and EC LVII approved recommendations to develop a training concept for the use of AMDAR data including an implementation plan. EC decided that a CAeM/CBS task team should be established to evaluate current training activities and requested Regional Rapporteurs in consultation with the OPAG IOS Rapporteur on AMDAR to develop a questionnaire on AMDAR training requirements. Major technical training events took place in December 2004. Two technical seminars were held in Bucharest and a large 3-day workshop was held in Budapest with 13 participating countries from Central and Eastern Europe. 
2b.
Monitor and assist in the introduction of humidity measurements in AMDAR systems

WVSSII water vapor sensors:
WVSSII water vapor sensors, produced by SpectraSensors, a US company, have been installed on 25 UPS B757 freighter aircraft and are currently undergoing operational evaluation. Initial results are very encouraging and show that this sensor performs considerably better than the version 1 sensor. Additional modification work to the sensor still needs to be completed. A short intercomparison trial over the US Great Lakes region against radiosondes and other upper air systems was conducted in mid 2005. This trial resulted in a small number of important items requiring attention, one of which requires the sensor to undergo another certification process with the FAA. Unfortunately, one or two of the required modifications have changed some important characteristics of the sensor package, so a second intercomparison trial will be required. The final report will include the results of a study of the impact that WVSSII water vapor data have on NWP forecasting. 

E-AMDAR has commenced a substantial WVSSII evaluation program. Laboratory testing by the Juelich Research Center in Germany has been completed and following the certification process, operational trials on Lufthansa A320 aircraft and possibly one MOZAIC A340 aircraft will commence in 2006. Other international purchase and evaluation collaboration has been organized by the AMDAR Panel with Australia, New Zealand and South Africa who will install a small number of sensors for operational testing.

Another major step forward has been the interest and involvement of Airbus Industries who, in collaboration with the AMDAR community, are planning to complete the certification process on the entire A320 family and extend this to all other Airbus models. They plan to offer the sensor as a routine optional component to all Airbus customers. A business case is being prepared in collaboration with E-AMDAR and the AMDAR Panel. If this process is successful, a similar project will be attempted in the US with Boeing.

More development work is required on the UK and Russian sensors.
Evaluation of WVSSII water vapor sensor

A two week field assessment, led by Dr. Ralph Petersen and Dr. Wayne Feltz of the Cooperative Institute for Meteorological Satellite Studies (CIMSS), was conducted on June 13-24, 2005 to inter-compare WVSS II soundings with co-incident data such as the Vaisala RS-92 radiosonde, GPS Total Perceptible Water (TPW), and Atmospheric Emitted Radiance Interferometer (AERI) sensors.    Preliminary Results:  Specific Humidity bias results show very small, though generally positive biases (0.1 to 0.2 g/kg) from the surface up to nearly 800 hPa.  Above that level, the bias increases to between 0.2 and 0.4 g/kg.   

Future plans for the WVSS II sensor include monitoring of its performance on installed aircraft under real-world conditions to validate sensor availability and performance.  Spectra Sensors will be implementing planned product improvements to the currently deployed 25 sensors. Once the operational deployment reaches 150 aircraft, model sensitivity experiments will be conducted to measure the improvement to the analysis and prediction of atmospheric moisture and related parameters such as quantitative precipitation and icing forecasts.  

Other related sensor systems:

Significant progress has been achieved with the development of alternative AMDAR systems.  The TAMDAR system is a package that includes pressure altitude, temperature, wind speed and direction, humidity, turbulence and an icing index. The system is nearing the end of a 12-month trial in the US on 64 regional aircraft.  Earth System Research Laboratory (ESRL) Global System Division (GSD) has conducted ongoing evaluations during this period and runs routine intercomparisons against the RUC model.  The results of the TAMDAR/no-TAMDAR Rapid Update Cycle (RUC) comparison were:

· TAMDAR improves lower tropospheric forecasts of temperature and winds, and during the summer months, relative humidity at 850 hPa;

· The key areas of improvement have been in low clouds, precipitation, frontal zones, and convective forecasts;

· Through close interaction between GSD and the systems vendor, AirDat,, some systematic observation problems have been identified and fixed;

· The data suggest that TAMDAR will have a larger impact on RUC forecasts once these problems are corrected.
Canada has commenced testing a TAMDAR unit and plans to install more over the next few years to overcome deficiencies in sensors on smaller regional aircraft.  France has also purchased a TAMDAR unit for evaluation. E-AMDAR and Canada have undertaken trials of 2 new systems (AFIRS and a TAMDAR-LEO hybrid). One of the main obstacles with the TAMDAR system is the constraint imposed by the systems vendor, AirDat prohibiting the free exchange of data if customers first obtain that data via the company’s global data retrieval and distribution network. 

SUMMARY OF DELIVERABLES COMPLETED DURING INTERSESSIONAL PERIOD XIII:
2a. The AMDAR Panel has consistently provided annual progress reports and formally reports to the CBS OPAG on global observation system integration. 

2b. Despite the significant amount of work accomplished in this area none of the deliverables, except for the annual reports were completed.  This should not be considered as a failure by any measure, it is simply a function of reports issued through other venues.  The following is a list of aircraft observation and assimilation papers:

AMDAR Optimization Studies at the Earth System Research Laboratory / Global Systems Division [PDF] by Moninger et al. (2006) 10th Symposium on Integrated Observing and Assimilation Systems for Atmosphere, Oceans, and Land Surface (IOAS-AOLS), January 2006, Atlanta, GA, Amer. Meteor. Soc. 

Subject to many provisos detailed in this paper, it appears that from an NWP model performance standpoint, it may indeed sometimes be possible to optimize, or "thin" the AMDAR data routinely taken over the CONUS while still maintaining many of the benefits of the current AMDAR data density. However, such a thinning would increase the potential of missed local weather events, so we recommend that a portion of any funds saved by optimizing routine AMDAR data be used to "target" AMDAR observations to specific regions where the AMDAR data will be particularly beneficial. 
The paper also contains a detailed taxonomy of the weather forecast tasks likely to be benefited by targeted observations and, conversely, adversely affected by un-thoughtful data thinning. 

Automated weather reports from aircraft: TAMDAR and the US AMDAR fleet [PDF], by Moninger et al. (2006) 12th Conf. on Aviation, Range, and Aerospace Meteorology (ARAM), January 2006, Atlanta, GA, Amer. Meteor. Soc. 

Compares TAMDAR characteristics: spatial/temporal resolution and wind and temperature errors, with the rest of the US AMDAR fleet. 

TAMDAR evaluation work at the Earth System Research Laboratory Global Systems Division: an overview [PDF], by Moninger et al. (2006) 10th Symposium on Integrated Observing and Assimilation Systems for Atmosphere, Oceans, and Land Surface (IOAS-AOLS), January 2006, Atlanta, GA, Amer. Meteor. Soc. 

This paper provides an overview of the GSD work relevant to TAMDAR, some of which is described in greater detail in the following papers. 

Impact of TAMDAR humidity, wind, and temperature observations in RUC parallel experiments [PDF], by Benjamin et al. (2006) 10th Symposium on Integrated Observing and Assimilation Systems for Atmosphere, Oceans, and Land Surface (IOAS-AOLS), January 2006, Atlanta, GA, Amer. Meteor. Soc. 

A brief summary of results: 

· TAMDAR improves lower tropospheric forecasts of temperature and winds, and during the summer months, relative humidity at 850 mb. 

· The key areas of improvement have been in low clouds, precipitation, frontal zones, and convective forecasts. 

· Through close interaction between GSD and AirDat, some systematic observation problems have been identified and fixed. 

· However some problems remain which AirDat is actively working to fix. The data suggest that TAMDAR will have a larger impact on RUC forecasts once these problems are corrected. 

Impact of TAMDAR on RUC forecasts: case studies [PDF], by Szoke et al. (2006) 10th Symposium on Integrated Observing and Assimilation Systems for Atmosphere, Oceans, and Land Surface (IOAS-AOLS), January 2006, Atlanta, GA, Amer. Meteor. Soc. 

Several case studies of differences between RUC forecasts with TAMDAR and those without, focusing on low clouds and precipitation. 

Assessing two different commercial aircraft-based sensing systems [PDF], by Petersen and Moninger (2006) 10th Symposium on Integrated Observing and Assimilation Systems for Atmosphere, Oceans, and Land Surface (IOAS-AOLS), January 2006, Atlanta, GA, Amer. Meteor. Soc. 

WVSS-II and TAMDAR mearurements of water vapor are compared. 

TAMDAR, The Rapid Update Cycle, And The Great Lakes Flight Experiment [PDF] by Moninger et al. (2004), 11th Conference on Aviation, Range, and Aerospace Meteorology. 

Discussion of plans for TAMDAR and the GLFE, as they appeared in October, 2004. 

Automated Meteorological Reports from Commercial Aircraft by Bill Moninger, Rich Mamrosh, and Pat Pauley (2003). Published in the February, 2003 issue of the Bull. Amer. Meteor. Soc. 84, 203-216. 

PDF version (semi-final, at Forecast Systems Laboratory) 

Detailed report on AMDAR, with a focus on US observations, including a history of the development of aircraft-based weather observations. 

A Comparison of ACARS WVSS and NWS Radiosonde Temperature and Moisture Data [PDF], by Richard Mamrosh, Randy Baker, and Tarah Jinkowic (2002) 

This focuses on the WVSS-I sensor, now replaced by WVSS-II. 

A detailed look at ACARS coverage over the CONUS, broken down by time of day and altitude by Brian Jamison and Bill Moninger (May 2001) 

Field Forecaster Evaluation of ACARS data: Results of the NAOS ACARS Assessment [PDF]. by Richard Mamrosh, Rick Decker, and Carl Weiss (2000) 

Seminal early study of how NWS forecasters use AMDAR data in local and regional forecasting. 

Jan 24-26, 2000 winter storm -- effect on ACARS soundings: a first look (Feb 2000) 

A look at how a severe winter storm impacted the amount of AMDAR data taken. 

A brief look at the The Effect of Hurricane Floyd on ACARS soundings (Nov 1999) 

The Use Of High-Frequency ACARS Soundings In Forecasting Convective Storms, by Richard Mamrosh of the Chicago NWS Forecast Office (1997) 

Important early study of how high-frequency AMDAR soundings enable precise timing of thunderstorm initiation forecasts.

Additional links:

NOAA AMDAR Page:

http://acweb.fsl.noaa.gov/
http://acweb.fsl.noaa.gov/FAQ.html
http://www.wmo.ch/web/aom/amprog/Documents/AMDAR-8-Santiago-2005/Documents/ 

World Meteorological Organization (WMO) AMDAR Program:

http://www.wmo.ch/web/aom/amprog/Reports/FinalAMDAR8Report.doc
http://www.isprs.org/publications/related/ISRSE/html/papers/404.pdf
http://www.wmo.ch/web/aom/amprog/Publications/Final%20Production%20AMDAR%20Flyer.pdf 

European E-AMDAR Program:

http://www.metoffice.com/research/interproj/amdar/index.html
Canadian AMDAR Program:

http://ams.confex.com/ams/Annual2006/techprogram/paper_97811.htm
SpectraSensors Page:

"Improved Water Vapor Sensor Takes to the Skies"

http://www.ucar.edu/news/releases/2005/fleming.shtml
http://www.spectrasensors.com/asp/site/OurCompany/WhatsNew/Index.asp?Wn=22 

ARINC/MDCRS Page:

http://www.arinc.com/products/weather/mdcrs.html
AirDat TAMDAR Page:

http://www.airdat.com/tamdar/tamdar.php
SUMMARY OF DELIVERABLES NOT COMPLETED DURING INTERSESSIONAL PERIOD XIII:

2a. Implementation planning for incorporating AMDAR data into upper-air data bases was not accomplished primarily due to the change responsible individuals.  Despite not having a formal implementation plan and a subsequent final report on this action much was accomplished as meteorological services look toward the integration of upper-air monitoring systems to meet both spatial and temporal operational requirements as well as reducing operational costs.  These actions will be submitted to the CIMO Management Team for consideration and action during the CIMO XIV Intersessional period.

2b. These reports were not completed, but other reports on these subjects were completed.  These reports should be given a priority for completion during the first year of the next intersessional period unless completed prior to the Commission meeting scheduled for December, 2006.

RECOMMENDATION:

Noting:

(1) The need for filling data gaps;

(2) The need for more economical approaches for filling identified data gaps;
(3) The ever growing need for developing an integrated approach for atmospheric monitoring.
Considering: The improvements in sensors and systems collaborative efforts should be focused on developing an integrated approach toward upper atmospheric monitoring.  This will require identifying candidate systems, comparing their performance to the benchmark system and defining how to proceed in integrating the data sets from these systems. 

Recommends that ongoing efforts in the integration of data sets from upper-air monitoring systems be formally documented.  The collected documentation will form the basis for development of an implementation plan for the integration of upper-air observation systems.  
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SUMMARY OF ACTIVITIES DURING INTERSESSIONAL PERIOD NUMBER XIII: 

3.
Standardize data processing radiosonde algorithms

3a.
Coordinate with HMEI to investigate the consistency of Radiosonde algorithms for coding TEMP messages.  No report was provided on this activity due to the reluctance by HMEI to share information on their algorithms.  The reluctance by HMEI members to share such information stems from a fear of compromising industry secrets.

SUMMARY OF DELIVERABLES COMPLETED DURING INTERSESSIONAL PERIOD XIII:
None were completed.

SUMMARY OF DELIVERABLES NOT COMPLETED DURING INTERSESSIONAL PERIOD XIII:
Neither of the IOM Reports was completed due to the inability of securing data from HMEI.  The requested reports were:

IOM Report on the Survey of Radiosonde Algorithms for TEMP Message Coding, and the 

IOM Report on Compatibility of Radiosonde Algorithms 
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SUMMARY OF ACTIVITIES DURING INTERSESSIONAL PERIOD NUMBER XIII: 

4.
Development of technical information for support of a radio frequency sharing policy for WRC

4a.
Improve coordination of radiosonde frequency use with other users of frequencies within the meteorological spectrum.  The ET provided support in the development of an International Telecommunications Union- Radiocommunication Sector (ITU-R) Recommendation on sharing the band 1670-1700 MHz between radiosondes and meteorological satellite (metsat) downlinks.  Interference from radiosondes into the metsat downlinks has been a problem due to uncoordinated use of the band by both users.  The Recommendation, recently approved by the ITU, specifies that radiosonde operators should strive to limit their operations to the sub-band 1675-1683 MHz, and meteorological satellite operations should be conducted in 1683-1710 MHz.  No new required actions have been identified to improve coordination with other users of meteorological spectrum.  This action can be considered complete.
4b.
Coordinate with HMEI assist the SG-RFC in coordination and protection of radio frequencies for ground-based observing systems.  The ITU has relied on the CBS SG-RFC to provide the information necessary for updates to radiosonde system characteristics and operational practices ITU-R Recommendations.  The members of the ET-UGRN provided valuable input to the SG-RFC through email correspondence, resulting in the updates being completed in late 2005.  This action item is complete.  The next required review and update to the next update to the Recommendations will be in the 2008-2009 timeframe.

4c.
Develop, in consultation with the SG-RFC and HMEI, objectives for spectrally efficient radiosondes.  There are several efforts underway around the world to develop radiosonde transmitter and receiver standards.  To date, there has been no attempt to develop a common standard to be used by all WMO Members.  A workshop was also proposed where progress could be made on developing a standard for spectrally efficient radiosondes, but also takes into account the resources and requirements of WMO Members and the need for different standards for various parts of the world.  No further action has been taken by WMO to hold the workshop.  To date, Europe appears to be well ahead of other parts of the world in implementing radiosonde transmitter standards.
4d.
Provide guidance to Members on spectrum regulatory activities and encourage cooperation with national spectrum regulatory agencies.  There is currently no threat to radiosonde spectrum allocations that would require guidance on addressing the threat.  The most important issues to be addressed with Members at this time are radiosonde spectral efficiency, and ensuring compatibility between radiosonde and meteorological satellite operations.  These issues were addressed in the above paragraphs.   Much of the information for use in WMO Radiosonde Training Workshops has been taken from existing Steering Group for Radio Frequency Coordination and ITU documents.  Maintenance of the SG-RFC and ITU documents is important to the support of the Training Workshops.

SUMMARY OF DELIVERABLES COMPLETED DURING INTERSESSIONAL PERIOD XIII:
4a. All deliverables were met for the exception of preparing the requested IOM Report on current and new systems and the frequencies used, however it was felt that there was no need for the report based on documents prepared and available through the ITU. 

4b. All deliverables were either completed or were deemed no longer needed.  The ET representative Mr. Franc prepared documents for the SG-RFC meetings which he attended.

4c. N/A

4d. N/A

SUMMARY OF DELIVERABLES NOT COMPLETED DURING INTERSESSIONAL PERIOD XIII:
4a. N/A

4b. N/A
4c. It was requested that the ET develop standards to be used by Members and manufacturers, however there has been little success in establishing these standards within the WMO.  As mentioned in the summary there are ongoing efforts around the world and the ET should continue to monitor these efforts and ultimately develop a consensus set of standards for WMO acceptance and posting to the CIMO Guide.  Funding considerations played a significant role in meeting the need for workshops.

4d. Due to the current opinion of the representative, Mr. Franc, there is no current threat to the frequency bandwidth, however the ET needs to continue monitoring this potential problem and be prepared to act accordingly.  These actions would include the development of a campaign which would inform national spectrum regulatory agencies on the impact any changes to current frequency allocations would have on hydrometeorological operations. 
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SUMMARY OF ACTIVITIES DURING INTERSESSIONAL PERIOD NUMBER XIII: 

5.
Provide guidance on Quality Management System procedures for Instruments and Methods of Observation.  

5a.
Develop performance measures to demonstrate continuous improvement in the quality of upper-air observations.  Little progress was made on this action due to home office workload pressures and illness of the responsible ET Member.  The responses to the aforementioned survey in Task 1.a.4 has a bearing on this task and because the importance of data quality and standardization of upper-air observations the work of the ET in this area should be continued into the next Intersessional period.

5b.
Contribute to the review and update of WMO Technical Regulations, Guides and other material related to Quality Management and standardization of upper-air observations.

Little progress was made on this action due to home office workload pressures and illness of the responsible ET Member.  The responses to the aforementioned survey in Task 1.a.4 has a bearing on this task and because the importance of data quality and standardization of upper-air observations the work of the ET in this area should be continued into the next Intersessional period.
SUMMARY OF DELIVERABLES COMPLETED DURING INTERSESSIONAL PERIOD XIII:
5a. None

5b. None

SUMMARY OF DELIVERABLES NOT COMPLETED DURING INTERSESSIONAL PERIOD XIII:
5a. IOM Report on procedures for quality management of upper-air observations, instrument maintenance, calibration and operational practices was not completed.  The remaining deliverable, prepare a report on the methodology to demonstrate the effectiveness of such procedures.

5b. Draft an update to the CIMO Guide.
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SUMMARY OF ACTIVITIES DURING INTERSESSIONAL PERIOD NUMBER XIII: 

6.
Coordination between CIMO and the Climate Community

6a.
Improve coordination on the requirements for high quality radiosondes.  During this intersessional period the Climate community was approached on several occasions about participating in meeting to determine upper-air requirements for next generation or reference radiosonde systems.  Despite these early efforts it was difficult establishing a working relationship.  During the later half of the intersessional period the Climate Community reached out to CIMO Members and manufacturers in an effort to establish target requirements for upper-air systems.  This began with a meeting of experts in February 2005 to address the following:

The workshop’s aim was to bring together scientists with expertise across the full spectrum of climate activities to develop a set of requirements (spatial and temporal resolution, long-term stability, accuracy, etc.) for a suite of upper-air observations that would meet the climate monitoring, prediction, and science needs.  The workshop addressed:

(a)
the inadequacy, for climate purposes, of current upper-air observing systems,

(b)
the opportunities for observing system improvements offered by current U.S. and International focus on earth observations; and

(c)
the need for well-articulated, community-supported, quantitative requirements for upper-air observations in support of climate;

Following the workshop, organizers vetted and refined the climate requirements so that the result represented a broad consensus of the scientific community.

Members of the ET-UGRN were not able to participate, but members from other CIMO UA ETs or their representative did participate.  This first meeting had limited international participation and no HMEI members in attendance.  The draft requirements matrices and the URL for the workshop report ( http://www.oco.noaa.gov/ ) were made available to the members at the CIMO Management Group meeting 2-3 May, 2005, Bucharest, Romania.

A second workshop was conducted 22-24 May, 2006 in Seattle, Washington at the University of Washington Applied Physics Laboratory.  The report from the first workshop formed the basis for planning the Seattle effort, and explains how the reference network will fit with existing networks fulfilling the objectives of the joint GCOS/NOAA effort.  The need for a reference upper-air network is now clearly stated within the GCOS Implementation Plan (2004).  The plan calls out essential climate variables for upper-air and includes actions necessary for the establishment of a high quality reference network of about 30 precision radiosonde stations and other collocated observations. 

The objective of this workshop was to identify technological options that would satisfy scientific requirements for the reference component of a multi-system upper-air ensemble that specifically targets climate requirements.  It was the second workshop in a series jointly sponsored by the Global Climate Observing System (GCOS) and the National Oceanic and Atmospheric Administration (NOAA).  This workshop had greater international participation which included several ET-UGRN members.  In addition to several ET members the CIMO Vice-President and Secretariat as well as a number of HMEI representatives. 

Between the two workshops the review panel came to the conclusion that it was unlikely that a single instrument type could meet all climate requirements, so multiple complementary instruments needed to be identified.  These instruments would comprise the aforementioned Upper-air Reference Network.  The stated goals of such a reference network are 1) long-term stability; 2) accuracy; and 3) a larger suite of co-related climate variables.  Challenges to meeting these goals include; 1) identifying and selecting the best sensors, sensors that meet laboratory standards, target specifications, and reliable calibration; 2) the need for applying extraordinary procedures in an effort to produce the best data possible; 3) application of calibration techniques which meet ISO/NIST standards and the need to maintain detailed metadata records; 4) routinely inter-compare multiple sensors and systems, this includes redundancy, traceability to standards, and application of the consensus reference concept; 5) application of real-time data quality monitoring and careful post data quality control which meet quality management standards; finally 6) maintaining effective communications among the various stakeholders which include operational centers, data centers, manufacturers, and data users.  To maintain long-term stability within such a system the following challenges must be met; 1) delivery of the best quality data; 2) maintain consistency in operation procedures; 3) maintain complete metadata; 4) perform ongoing data QC and analysis to identify and correct problems; an 5) preserve raw data and other independent/redundant data for future reprocessing and reanalysis.  

Drafting of the workshop report is scheduled to be completion by September 2006. The document will be distributed workshop participants for review; which will be followed by a broader community review.  GCOS is preparing a short presentation for CIMO XIV and other WMO commissions and programs beginning June, 2006.

SUMMARY OF DELIVERABLES NOT COMPLETED DURING INTERSESSIONAL PERIOD XIII:

Considering the ongoing efforts of GCOS and NOAA and the existing website supported by NOAA’s Office of Global Climate Observations, the ET has chosen not to develop a separate website to provide a forum for information exchange.

