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EXECUTIVE SUMMARY

This report provides a summary of the fifth session of the International Organizing
Committee for Upper Air Instruments Intercomparisons (I0C).

The 10C reviewed the Draft Final Report of the 8" WMO Intercomparison of High Quality
Radiosonde Systems held in Yangjiang, China, in July 2010. The methods used for the analysis
were reviewed in details as well as the method and standards used for ranking the performances
of the individual systems. The meeting agreed with the used methodology and results of the
intercomparison. The Final Report provides factual information on the performance of the systems
tested as well as a number of recommendations directed at Members providing advice on standard
operations as well as for climate purposes, recommendations to manufacturers and
recommendations for future similar activities. It is expected that the intercomparison results will
significantly contribute to the overall performance of upper-air observing systems and lead to
further improvements in radiosonde performances.

The 10C also reviewed the need for follow-up regional intercomparisons and made
recommendations regarding the organization of future intercomparisons.
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GENERAL SUMMARY

1. ORGANIZATION OF THE SESSION
1.1 Opening of the Session

1.1.1 The fifth session of the International Organizing Committee for Upper-Air Instruments
Intercomparisons (IOC) was held in Payerne, Switzerland, 29-31 March 2011. Mr Tim Oakley,
Chairperson of the IOC opened the session. The list of participants is given in Annex |.

1.1.2 Prof. Bertrand Calpini, President of CIMO, welcomed all the participants to the MeteoSwiss
Aerological Station of Payerne. He stressed the remarkable work done by the project team in
conducting the 8" WMO Intercomparison of High Quality Radiosonde Systems and preparing the
draft final report. He recalled the role of CIMO to lead such intercomparisons and the high impact
the results of such intercomparisons have on Members for the planning and renewal of their
observing networks. A number of Members are waiting for the publication of the CIMO
intercomparison reports to decide which instruments they will purchase for their networks and
obtain from these reports information they would not be able to get alone.

1.1.3 Dr Wenjian Zhang, Director of the WMO Observing and Information Systems Department,
welcomed the participants on behalf of WMO and thanked the host for their generous hospitality.
He noted that this activity is one of the very important activities of CIMO as well as one of the
largest one. He thanked the China Meteorological Administration (CMA) for having hosted the
intercomparison in Yangjiang and all the manufacturers for having participated in and supported
the intercomparison. He recalled that radiosondes are still the backbone of numerical weather
predictions and that the contribution made by the manufacturers in developing high quality systems
and the outcomes of this intercomparison were providing a very important contribution to the whole
world, including for climate matters.

1.1.4 Mr Tim Oakley also welcomed the participants and wished everyone a fruitful and
productive meeting.

1.2 Adoption of the Agenda

The IOC adopted the Agenda for the meeting, which is reproduced at the beginning of this
report.

1.3 Working Arrangements for the Session
The working hours and tentative timetable for the meeting were agreed upon.
2. REPORT OF THE CHAIRPERSON

2.1 Mr Tim Oakley, the chairperson of the IOC, recalled that the planning of the
intercomparison had started three years ago. At that time, the IOC would never have expected the
intercomparison to have such an extent, including 11 operational systems as well as scientific
sounding instruments.

2.2 He noted that the magnitude of the intercomparison had had significant implications on the
analysis of the data and on the time needed to carry out the analysis. He expressed his gratitude to
Dr John Nash, the radiosonde test expert, who took over most of the analysis work and drafting of
the final report. He stressed that the amount of work needed to evaluate the data could almost not
be done by an expert beside his normal work in a metservice.
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2.3 A draft version of the final report of the intercomparison had been distributed to all
participating manufacturers with a request to provide questions and comments prior to the meeting.
Most of these comments were already taken into account and incorporated in the report at the
beginning of the meeting, while some other would need to be addressed during the meeting.

2.4 As a result of the distribution of the draft final report, several manufacturers provided
examples of errors in metadata and/or algorithms that they used during the intercomparison. In
view of the time and resources that would be needed to reprocess the data and to produce new
plots, the 10C decided not to reprocess the corrected data but to allow for statements of
clarification alongside the relevant results in the final report. The meeting would have to agree on
the exact wording of these statements. Reprocessing of the data would also significantly delay the
publication of the final report.

2.5 Mr Oakley mentioned the major achievements of the intercomparison campaign. He
recalled that the site had been selected to provide a challenging environment for testing the
participating instruments, which was particularly the case for humidity measurements. He noted the
significant contribution from the China Meteorological Administration (CMA) for the logistics, the
preparation of the launches and providing remote-sensing instruments. He stressed that it was
exceptional that none of the 72 launches carried out during the intercomparison failed

2.6 He recalled the main objectives of the intercomparison that were to advise Members on the
performance of operational systems and to advise GCOS on the suitability of instruments for use
within GRUAN.

3. 8™ WMO INTERCOMPARISON OF HIGH QUALITY RADIOSONDE SYSTEMS
3.1 Presentation of the Final Report

3.1.1 Dr Nash presented the analysis of the Quality Radiosonde Systems, including a detailed
description of the method used to link the results of the two groups that were flown separately. The
proposed method was accepted by the meeting.

3.1.2 He emphasized that the availability of the remote-sensing instruments had enabled him to
make informed decisions on the conditions in which the flights took place and had been of
significant help for the understanding of the measurements and the data analysis. In addition,
having data from the LMS multithermistor sonde for every night flight would have brought a lot of
additional information on the cloud structure, which could not always be properly assessed from
the cloud radar measurements.

3.1.3 The detailed analysis of the data showed that most manufacturers were applying some
corrections to the raw data, consisting, for example, in treating time constant effects. As the project
team had no information on which kind of corrections were applied, this significantly complicated
the data analysis. The meeting recommended that manufacturers should provide both the raw and
the processed data to the users and inform them on the type of corrections applied, so that they
could decide on the data set best suitable to meet their needs. The meeting agreed that examples
of the effects of the applied corrections be included in the report. The manufacturers were also
requested and agreed to provide information on the corrections they were applying to their data for
inclusion in the final report of the intercomparison.

3.1.4 WMO Members who are using the outcome of the intercomparison for the selection of
radiosondes for their observing networks have to be able to identify which radiosondes can meet
their requirements, that they be for standard operation, for climate monitoring use, or even for use
with GRUAN. In order to enable them to make best benefit from the results, the meeting agreed
that the participating QRS needed to be rated in the final report. That rating should be transparent
and done against a standard that ensures radiosondes can meet user requirements.
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3.1.5 Dr Holger Vomel, the data processing expert for the scientific sounding instruments (SSI)
recalled the general aims and principles of GRUAN. He presented the analysis of the SSI payload.
The meeting made a number of recommendations to clarify the analysis presented and to ensure
proper linkage to the QRS part of the report.

3.1.6 The meeting noted that the intercomparison report included a recommendation on the
water vapor pressure equations to be used at temperaures below -50°C. It recommended that
WMO undertake follow-up activities to ensure that all WMO documents (in particular the CIMO
Guide and the WMO Technical Regulations) recommend the same formula. It was emphasized
that consensus on the formula to be used was needed and that sufficient lead time was needed for
Members to adapt their national practices.

3.2 Review and Approval of the Final Report

3.2.1 The meeting reviewed the final report, the proposed standards used for the rating of the
instrument and the final rating of the participating systems. A number of suggestions were made
and incorporated in the report in particular to account for the problem that appeared during the
analysis and that were sometimes specific to the observations carried out during the campaign, like
the influence of wrong metadata.

3.2.2 Carrying out an intercomparison of this magnitude implies significant efforts, costs and
resources, both financially as well as in terms of man-power that is not well-known by Members.
These significant contributions were provided by the host country, the manufacturers, the experts
of the project team as well as WMO. The meeting felt that it would be beneficial to provide an
overview of the needed investments to carry out such an intercomparison to Members, so that the
contributions of all are recognized at their proper value, as well as the high interest and
commitment of all groups involved in the intercomparsion. Therefore, the meeting decided to
compile a table of the costs that were related to this intercomparison and recommended to include
it in the final report of the intercomparison.

3.2.3 The meeting agreed that the final report of the intercomparison showed unprecedented
performances of the tested systems and was of very high value for Members in selecting systems
for their applications, as well as for manufacturers to further improve their products. As for past
intercomparisons, it is expected that it will lead to further improvements in radiosonde
performances/developments in the coming years.

3.2.4 The meeting commended the project team for the efforts made to carry out the
intercomparison, the analysis and the excellent report.

3.3 Data Policy

3.3.1 The meeting reviewed the data policy of the intercomparison and recognized that the data
set would have the potential for further scientific studies. As the CIMO structure has changed and
there is now only one CIMO expert team addressing both surface and upper-air instrument
intercomparisons, it was felt that some small adjustments and clarifications had to be made to the
data policy and agreed on the version provided in Annex Il.

3.3.2 Discussions held during the meeting showed that there were different interpretations of the
data policy. For the analysis, some adjustments had to be made to the processed data that had
been provided by the manufacturers to account for small time differences, flagging of invalid data,
etc... The value of the dataset clearly relies on keeping this information together. In view of the fact
that providing full access to the processed data, including all the adjustments, would require a
significant amount of work, the 10C agreed on the following:

e The data manager will provide an encrypted version of the dataset to the WMO Secretariat
and participating manufacturers that include a viewing mechanism of the data and would
allow reproducing most of the results of the analysis, but that would not allow extracting the
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data. This dataset will consist of the data that were used for the final analysis and would be
sufficient for most applications.

e In view of the time and resources needed to provide an ascii version of this dataset,
including a proper description of the data, the IOC recommended that the WMO Secretariat
request a quotation from the data manager to carry out this work and consider financing it, if
possible.

3.3.3 The remote-sensing data were also considered as being part of the dataset. Their use by
anyone will require proper quotation of the copyright statement provided by CMA “The remote-
sensing campaign carried out during the 8th WMO Intercomparison of High Quality Radiosonde
Systems held in Yangjiang, China, in July 2010, and associated data set was organized by the
China Meteorological Administration(CMA) as well as the campaign financial support.”.

3.3.4 Upon request to the WMO Secretariat, other parties would be allowed access to the
encrypted dataset, or possibly to the ascii version if available, provided they submit a request to
the WMO Secretariat stating their plans for use of the dataset. The meeting requested that the
WMO Secretariat keeps a list of the individuals to which the dataset was provided and inform them
on the data policy.

3.3.5 Discussions during the meeting showed that there were different interpretations of the data
policy. Therefore the meeting felt that it would be beneficial if CIMO had a generic data policy for
all CIMO intercomparisons and recommended that the CIMO Management Group addresses this
issue at its next meeting.

3.4 Publication of the Final Report

3.4.1 The comments presented by IOC members, project team members and participating
manufacturers were discussed and incorporated in the Final Report.

3.4.2 The IOC and manufacturers agreed on the text of the Final Report that was shared among
the participants of the meeting at the end of the session. It was agreed that additional clarifications
on the analysis could be incorporated in the final report by the project leader and radiosonde test
expert and that additional editorial modifications could be done as long as they did not change the
results. The meeting agreed that an annex showing limitations encountered by specific systems
should be included in the Final Report.

3.4.3 The meeting agreed that the project team finalize the report as discussed during the
meeting. It would then be provided to the participating manufacturers and I0C members for a final
check by end of April 2011.

3.4.4 The Final Report will be published by WMO as an IOM Report, and it will be distributed to
WMO Members and participating manufacturers. It is expected that the report will be available in
electronic form on the WMO website (http://www.wmo.int/pages/prog/www/IMOP/publications-IOM-
series.html) by the beginning of the Sixteenth WMO Congress.

4, RECOMMENDATIONS FOR FUTURE INTERCOMPARISONS

4.1 The meeting recognized that a mechanism was needed within CIMO to test new designs of
radiosondes before they are put into operation between two CIMO global radiosonde
intercomparions. That could be done through recognized CIMO Lead Centres and/or a procedure
would need to be developed providing guidance on how to test the systems, including aspects
such as number of needed flights, requirements for the publication of the test results, etc. The
meeting recommended that the CIMO Management Group address this topic at its next meeting.

4.2 The meeting also recommended that during future intercomparisons, the project team
verifies the metadata of the manufacturers, such as launch and antenna coordinates prior to the
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start of the launches. This would help reducing the need for reprocessing of data at a later stage of
the analysis.

4.3 Manufacturers from Russian Federation and India had expressed the desire to participate
in the Yangjiang intercomparison. It had not been possible to accommodate their participation,
among other because of interferences with some of the participating systems. The meeting
therefore recommended that these systems be tested in national or regional intercomparisons.

4.4 The use of observations from remote-sensing instrument proved to be very valuable for the
analysis of the intercomparison data. However, more valuable information could also be gained on
the performance of these systems and their relative performance against the radiosondes if
suitable experts could take a more active role in the planning, running and evaluation of the
remote-sensing component of the intercomparison. The meeting therefore recommended that
CIMO considers putting a stronger emphasis on the combined intercomparison with other remote-
sensing instruments in future intercomparisons. Manufacturers expressed the wish that CIMO
develop guidance material on what could be achieved from the various remote-sensing systems
and on how they could be used to test radiosondes.

4.5 The next global intercomparison should also be organized at a place where the
environmental conditions are challenging for the participating instruments to enable proper testing
of their performances. Furthermore, the site could also be chosen at a place where a number of
remote-sensing instruments are readily available so that they would not need to be transported to
the intercomparison site, thus simplifying the organization, but also ensuring that the remote-
sensing systems are properly installed and working prior to the test.

4.6 The meeting also decided to compile a list of lessons learned from the organization of this
intercomparison from the view of the manufacturers. At the time of finalization of the report the
collection of this information was still going on.

5. OTHER BUSINESS

The meeting thanked MeteoSwiss for the great hospitality and facilities provided for the
meeting.

6. DRAFT REPORT OF THE SESSION
The meeting decided to adopt the final report of the session by correspondence.
7. CLOSURE OF THE SESSION

The session was closed on 31 March 2011 at 17h50.
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ANNEX I
Data Policy

The following are the guidance principles for data policy of the intercomparison agreed

by the IOC:

The complete intercomparison dataset (1-s processed radiosonde plus Remote
Sensing files/images) is kept by the WMO Secretariat, the 10C Chair, the Project
Leader and Site Manager. WMO may, if requested, export whole or part of the
comparison dataset on the CIMO/IMOP website, or other website controlled by the IOC
members, as soon as the Final Report is published.

After the Intercomparison, every participant could get a copy of the comparison dataset.
Raw data obtained during the tests would not be circulated to other participants.

The WMO authorizes the Project Leader (in collaboration with local Focal Point and
data-processing experts), with the agreement of the ET/IOC Chair (following an 10C
members consensus), to publish full results in a Final Report of the intercomparison on
behalf of the ET/IOC.

The ET/IOC members may publish their partial scientific results if demanded by the
scientific community before the end of the intercomparison, provided the publication
was authorized by the Project Leader and that the participating instruments remain
anonymous in that publication.

Prior to the publication of the full results, the comparison dataset may be provided to
other parties for the purpose of scientific studies on the subject. This requires the
approval of the ET/IOC Chair.

The QRS participants are only allowed to publish data from their own instrument. In
doing so, they will avoid qualitative assessment of their instruments in comparison with
other participating instruments.

Third parties may publish their own studies after the publication of the final report with
the agreement of the data providers.



