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Action proposed

The meeting is invited to consider the proposal for the update of the CIMO Guide and develop the draft for approval by CIMO-MG and by the president of CIMO.

Reference: 

Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8)

Background
1. This document contains the work initiated under CIMO/OPAG-UPPER-AIR/ET-UASI-1/IOC-1/ANNEX II No. 1 c). The task was to review procedures for publication of WMO Radiosonde Comparisons Results. The deliverable was to be a draft Report on Reference procedures for radiosonde intercomparisons and a proposal for the update of the CIMO Guide.
2. The document had been submitted too late for formal consideration by the CIMO-XIV, 2006, but the work was recognized.
3. It is proposed that the information contained in this document be considered by the ET-UASI-3 and IOC-3 and a decision be made on additional review and to incorporate the reference procedures into an update in the CIMO Guide.  There are two potential locations for inclusion in the Guide.  It could be incorporated into Part III, Chapter 5, Testing, Calibration, and Intercomparison as Annex 5.D.  It may also be appropriated in the revised chapter 12 of the CIMO Guide, Measurements of Upper Air, Pressure, Temperature, and Humidity, particularly Annex 12.C, Guidelines for Organizing Radiosonde Intercomparisons and for the Establishment of Test Sites. 

Annex
MATTERS RELATED TO PROCEDURES FOR PUBLICATION

OF WMO RADIOSONDE INTERCOMPARISON RESULTS
1. Introduction

Publication of the radiosonde intercomparison report should include results from the intercomparison and particular problems.  The report should also include detailed statements on the main objectives of the intercomparison and criteria used in the evaluation of results.  The criteria would include results of statistical analysis and should be presented in tables and graphs, as appropriate.  Time series plots should be considered for selected periods containing events of particular significance.  The host country should be invited to prepare a chapter describing the data base and facilities used for data processing, analysis and storage.

An overview of participating radiosondes and systems, particularly sensor technology, correction, accuracy, precision, resolution, data frequency, smoothing etc. should be included.  The final report of the intercomparison should contain, for each instrument, a summary of key performance characteristics and operational factors. Results of the radiosonde intercomparisons may be used to partially satisfy GUAN requirements for overlapping periods of radiosonde flights when changes of instrumentation occur within the GUAN network.  For this reason, detailed metadata should also be included in the report results.  Information such as station location, elevation, instruments used as well as the data output from the radiosondes both corrected and uncorrected should be archived.  The report should include provisions for permanent archival of the intercomparison results for permanent archival at the WDC-Asheville for GUAN data or a recognized established center if possible.  These data and products should be available to all potential users on a free and unrestricted basis.

2.  Radiosonde Intercomparison Report Format

A draft outline for the report should be provided by the International Organizing Committee (IOC) to the Project Leader (PL) for drafting a provisional report and the final report. The format of the report and the data analysis should enable easy comparison of data results with previous international radiosonde intercomparisons.  The outline of the final report should include as appropriate the following:

EXECUTIVE SUMMARY 
2.1. 
INTRODUCTION 
2.1.1 
Objectives 
2.1.2 
Relevance of the test for weather forecast and climate monitoring operations
2.1.3
Relationships with previous intercomparisons 
2.1.4 
Relationships with recent scientific studies 
2.2
SUMMARY OF INTERCOMPARISON ORGANIZATION 
2.3
RADIOSONDES TESTED 
2.4. 
PREPARATIONS FOR LAUNCH 
2.4.1 
GPS initiation issues 
2.4.2 
Radiofrequency issues 
2.4.3 
Pressure sensor check 
2.4.4 
Temperature and relative humidity check 
2.4.5 
Battery preparation 
2.4.6 
Launch procedure 
2.5. 
Data Processing, including data editing 
2.5.1 
Software used 
2.5.2 
Intercomparison Procedures 
2.5.3 
Reprocessing of submitted data 
2.5.4 
Principles of data editing 
2.5.5 
Data editing of working reference measurements 
2.5.6 
Data editing of temperature and humidity errors caused by wet conditions 
2.5.7 
References for results of statistical processing 
2.5.8 
Estimating random errors using the standard deviations of the differences between two radiosonde types 
2.6. 
SIMULTANEOUS WIND COMPONENT INTERCOMPARISONS 
2.6.1 
Data availability 
2.6.2 
Examples of intercomparisons from individual flights 
2.6.3 
Results of statistical processing 
2.7
SIMULTANEOUS GEOPOTENTIAL HEIGHT MEASUREMENTS 
2.8
SIMULTANEOUS PRESSURE MEASUREMENT INTERCOMPARISON 
2.9. 
SIMULTANEOUS TEMPERATURE MEASUREMENT INTERCOMPARISON 
2.9.1 
Introduction 
2.9.2 
Temperature intercomparisons at night 
2.9.2.1 Multi-thermistor radiosondes as a reference in individual flights 
2.9.2.2 Results of statistical processing 
2.9.3 
Temperature intercomparisons in daytime conditions 
2.9.3.1 Multi-thermistor radiosondes as a reference in individual flights 
2.9.3.2 Results of statistical processing 
2.10. 
SIMULTANEOUS RELATIVE HUMIDITY MEASUREMENT INTERCOMPARISON 
2.10.1 
Introduction 
2.10.1.1 Operational Sensors used 
2.10.1.2 Characteristics of Snow White sensors in Mauritius 
2.10.2 
Examples of relative humidity intercomparisons from individual flights 
2.10.2.1 Lower and middle troposphere 
2.10.2.2 Upper Troposphere 
2.10.3 
Relative humidity intercomparisons at night -Results of statistical processing 
2.10.4 
Relative humidity intercomparisons in the day -Results of statistical processing 
2.11.
 Recommendations of radiosondes suited for GCOS and satellite calibrations 
2.11.1 
Temperature 
2.11.2 
Relative humidity/water vapour 
2.11.3 
Winds 
2.11.4 
Limitations on radiosonde sampling caused by small-scale atmospheric motion 
2.11.5 
Are special reference radiosondes required? 
2.12
REMOTE SENSING 
2.13. 
CONCLUSIONS AND RECOMMENDATIONS 
2.13.1 
Conclusions 
2.13.1.1 Organization of the test 
2.13.1.2 The most significant test results 
2.13.2 
Recommendations 
2.13.2.1 Organization of Intercomparison and Associated Activities 
2.13.2.2 Technical Considerations 
2.14
ACKNOWLEDGEMENTS 
2.15
REFERENCES 
2.16
ANNEXES 

ANNEX A LIST of Officers on duty during WMO Radiosonde Intercomparison, 

ANNEX B List of International Participants 

ANNEX C Pictures of systems and testing 

ANNEX D Radiosonde Comparison Software 

ANNEX E Data format recommendations 
3.  IOM Report Series and IOC Approval Process

This section is a guideline for the WMO publication of radiosonde intercomparison reports.  It concerns the successive reports which have to be written at different steps after the analysis of the field radiosonde intercomparison and the approval process to include timelines of each part of the process.  
Timelines for delivering the different reports are very important.  The provision of the intercomparison reports in a timely manner to the meteorological community, manufacturers, and to the WMO Secretariat is a high priority for the PL and the IOC.  This timely provision of the reports enables a return on investment to the manufacturers who that participated in the intercomparison tests.  They fully fund their participation in the testing and have every expectation that the results from the testing will published in a timely manner.  The timely provision of data and test results benefits them in that they have a point of reference from which to make adjustments to their radiosonde systems to correct noted deficiencies identified when compared with recognized references and link radiosondes.  Additionally, it provides information to the data using community on adjustments that may be required to sustain long term continuity in upper air records.  The timely provision of the information also ensures that internationally, measurements are better and the spread in the differences between different radiosonde vendors measurements are reduced.  The IOC should agree on procedures to be followed for approval of the various levels of reports.  The reports will be prepared by the PL who is the lead writer for each report and submitted to all IOC members and, if appropriate, to participating members.

The four reports associated with an intercomparison follow:

· Preliminary report

· Provisional report

· Project draft final report

· Project final report

Each report builds on the previous report and includes more detail on accomplishments and findings of the intercomparison..  The review and the validation process for each report is specific and consequently treated separately.  The reviewers and those approving the documents may be different in in the process from report to the next.  However, the publication processes of the preliminary and the provisional reports are similar; as are the final draft report and the final report.

3.1. Preliminary report

This report is the first document written following the field test with elements observed or derived during each radiosonde flight.  This report shall be done within a few days, and consequently is a short document.  The PL is the main writer.  The reviewers are the IOC members.  The chairperson of the IOC is responsible for final approval.  This document contains information useful for the future interpretation of trials.

This report should be completed in no more than 3 successive versions: Version 0, Version 1, and Version 2. The preliminary report has to be produced in a short time just after the end of the intercomparison series, whereas the provisional report can be delivered 9 months after completion of the field series.

Moreover, this report can be used for publication at the WMO-TECO Conference.

3.2. Provisional report

This report is written by using the main content of the preliminary report.

After the end of the campaign and the writing of the preliminary report, 6-months can be spent analyzing intercomparison data base sets.  After the data sets analyses, the provisional report should be prepared within three months.

This report is a more complete document than the preliminary report and can be elaborated in 3 successive versions: Version 0 deduced from the preliminary report Version 2 and written by the PL, Version 1 at the level of participating members and the version 2 at the level of the O C. chair.

The reviewers and the approval levels are the same as the preliminary report.

3.3. Project draft final report 

This report is written within 2 months after the provisional report.  The organization and the text should be very close to that of the final report.

The reviewers are the participating members and the IOC members.  They receive the document at the same time and provide their comments to the project leader.  The approval step is then at the IOC chair level.

As previous, this report is in fact elaborated in three successive versions:  version zero written by the project leader, version one after inclusion of reviewers comments, and version two after review by the IOC chair. 

The Project draft final report will be delivered two months after the provisional report and the definitive final report three months after the project draft final report.

3.4. Final report 

The final report is the final step of the publication process.  Its content has been developed by carrying out the main parts of previous reports. As for other reports, the PL is the main writer.  This document has to be completed within three months.

The reviewer steps are organized for the final approval by the IOC members and the IOC chair.  This document can be elaborated in three steps: Version 0, Version 1, and Version 2.

4.  Publications, Conference Presentations and Data Disposition 

4.1 Publications and Conferences

After validation of these reports by the IOC and/or the IOC chair, they can be published or presented at a technical conference like WMO TECO after final approval by the WMO Secretariat.
4.2 Data Disposition

Data from the Intercomparison may have use for helping to understanding biases between different radiosonde systems and for further application to the GUAN archive.  As such, these intercomparison data sets should be co-located with the GCOS upper air archive at World Data Center (Asheville, North Carolina).  This would help satisfy the GCOS requirement that changes by bias caused by changes in instrumentation should be evaluated by a sufficient overlapping period of observation (perhaps as much as a year) or by making use of the results of instrument intercomparisons made at designated test sites (WMO/TD No. 1106  September 2002).

Detailed metadata should be from the intercomparison should provided to the GUAN archive so that users of the data can make appropriate comparisons from the intercomparisons.  The metadata should include detailed information about the site of the intercomparison such as location, elevation, operating instruments to include the sensor types, their accuracies, resolution, time response and any impacts by the environment on their performance.  Correction procedures used on the data should be provided.  Both corrected and corrected data for all flights as well as data from reference systems used in the comparison should also be archived.
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