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Background

The International TOVS Working Group continues to organise International TOVS Study Conferences (ITSCs) which have met every 18-24 months since 1983. Through these fora and other activities, operational and research users and providers of TIROS Operational Vertical Sounder (TOVS), Advanced TOVS (ATOVS) and other atmospheric sounding data have exchanged information on data processing methods and on the impacts of the inferred atmospheric temperature and moisture fields on weather prediction (NWP) and climate studies.

Recent Activities

Since the last IRC meeting, the Eleventh International TOVS Study Conference (ITSC-XI) was held at the Agro Hotel, Budapest, Hungary, from 20 - 26 September 2000. Most of the meeting was occupied with scientific presentations on a range of issues: Radiative Transfer Modelling; the application of TOVS and ATOVS data in numerical weather prediction (NWP) and climate studies; preparations for Advanced Sounders; and relevant plans of operational satellite agencies and international issues. An 'Executive Summary' of the meeting, including 'Actions and Recommendations' is at Attachment A. A full report of the meeting, including participants, working group reports, reports from the technical sub-groups, agenda, abstracts from presentations, the mailing list and related web sites can be found in 'A Report on the Eleventh International TOVS Study Conference, Budapest, Hungary, 20 -26 September 2000', available from the Bureau of Meteorology Research Centre. The conference report summarises the scientific exchanges and outcomes of the meeting. A companion document - The Technical Proceedings of The Eleventh International TOVS Study Conference - contains the complete text of the ITSC-XI scientific presentations. Together, these documents reflect the conduct of a highly successful meeting in Budapest. An active and mature community of TOVS and ATOVS data users exists, and considerable progress and positive results were reported at ITSC-XI in a number of areas, including many related to the new ATOVS system.

ITSC-XI was sponsored by NASA, NESDIS, EUMETSAT, the World Meteorological Organization, the Australian Bureau of Meteorology, Météo-France, ITT Industries and Matra Marconi. Their support has been gratefully acknowledged. Many thanks are also due to the local organising committee: Ms Eva Borbas, Ms Magdolna Pusztaine and Ms Marta Dioszeghy. We also thanked the staff of the Agro Hotel for their assistance during the Conference. Finally, we acknowledged the contribution of Bureau of Meteorology Research Centre staff, particularly David Jasper and Terry Adair, who assisted with the preparation and publication of the Report and Proceedings.

Future Plans

The next (Twelfth) International TOVS Study Conference will be held in Lorne, Australia, between Wednesday, 27 February and Tuesday 5 March 2002. This is a very important meeting :

In relation to operational meteorology, the new ATOVS system has recently been introduced into operations. In addition, the first of the Advanced IR sounders to provide near real time data to operational meteorological services (the Advance Infrared Sounder - AIRS) will be flown in late 2001 or early 2002. For both systems, the provision of an international focus for research, discussions and software development and exchange is a key activity for the ITWG.

In relation to research and development, the role of the ITWG remains vital. The development of sounding science, the study and use of the data in NWP and climate studies and the provision of guidance to satellite operators and agencies such as WMO is at this time of rapid advancement in science and technology (and space instruments) very important.

In summary, the Action Items and Recommendations from ITSC-XI, recorded in Attachment A are currently being acted upon and other important activities such as frequency protection through the Space Frequency Co-ordination Group (SFCG) continue. Activity within the group is considerable and the ITWG and ITSCs continue to make an important contribution to scientific and operational development in the sounding area.
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Attachment A

1. EXECUTIVE SUMMARY - Eleventh International [A]TOVS Study Conference

1.1 INTRODUCTION

The Eleventh International TOVS Study Conference - ITSC-XI - was held in Budapest, Hungary from 20-26 September 2000. Eighty-seven participants attended the Conference and provided scientific contributions. Twenty countries, four international and many national organisations were represented: Australia, Brazil, Canada, China, France, Germany, Hungary, Iceland, Italy, Japan, New Zealand, Norway, Romania, Russia, Senegal, Sweden, Switzerland, Taiwan, the United Kingdom, the United States of America, ECMWF, EUMETSAT, WMO, the IRC, NASA and NESDIS.

A full summary of the meeting can be found in 'A Report on the Eleventh International TOVS Study Conference, Budapest, Hungary, 20 - 26 September, 2000', available from the Bureau of Meteorology Research Centre, Melbourne, Australia. Most of the meeting was occupied with scientific presentations on a range of issues: Radiative Transfer Modelling; the application of TOVS and ATOVS data in numerical weather prediction (NWP) and climate studies; preparations for Advanced Sounders; relevant plans of operational satellite agencies and international issues.

The full report records the abstracts of all scientific contributions. The corresponding papers are about to be published separately as the Technical Proceedings of The Eleventh International TOVS Study Conference, available through the co-chairs of the International TOVS Working Group (ITWG).

Working Groups were formed to consider five key areas identified prior to the Conference: Radiative Transfer and Surface Property Modelling; TOVS and ATOVS in numerical weather prediction; TOVS and ATOVS in climate studies; advanced infrared sounders; and international issues and future systems. The Working Groups reviewed recent progress in these areas, made recommendations on key areas of concern and identified items for action. Working Group reviews and recommendations are summarised at the end of this report. A new Working Group, concerned with 'sounder science and products' met for the first time at this Conference.

During the Conference, a session on Status Reports considered summaries of allied meetings and activities that had taken place since ITSC-X. It also reviewed progress on the Action Items identified by ITSC-X Working Groups. Many of these items formed the basis for further discussion by Working Groups at ITSC-XI.

Several technical sub-groups met during ITSC-XI to discuss developments and plans concerning specific software packages shared and in common use in TOVS and ATOVS processing centres. Brief reports on these sub-group meetings are recorded in the full report.

Overall, the meeting documented significant gains in many areas and noted areas for future activity. In particular, it noted that:

    * Considerable benefits have been demonstrated from ATOVS in NWP and other applications;

    * Continuing excellent results are being demonstrated from advanced data assimilation techniques;

    * Firm evidence is emerging of the utility of the TOVS/ATOVS data over land in Northern Hemisphere NWP;

    * The contribution of satellite sounding data to the integrated global observing system is vital and increasing;

    * Although a significant amount of work has been done since ITSC-X in the area of radiative transfer modelling - radiative transfer modelling (including clouds), surface property modelling and calibration are areas still requiring attention;

    * The intercomparison of radiative transfer calculations is important and needs to be continued;

    * There is a need to emphasise climate activity and establish links with climate community;

    * NASA is to be complimented for their plan to launch an advanced geostationary sounder. This sounding system provides an opportunity for operational agencies to include information from this system in the development of their own plans;

    * There is a need to develop further the interface with the CBS of WMO;

    * The development of community software for ATOVS processing has progressed well. The free distribution of ATOVS processing software has been essential in the use of ATOVS in the meteorological community;

    * The development of community software for AIRS is proceeding well, with a requirement for ingest software still outstanding. The development and distribution of this software is essential for the effective use of AIRS data in the meteorological community;

    * The requirement for near real time AIRS and MODIS data remains important;

    * The GTS/DDS bandwidth needs to be increased to carry advanced sounder data.

    * The SSMIS will provide important upper atmospheric observations. Access to SSMIS data and the related data archive is important; and

    * Easy access to radiance data at NOAA/NESDIS after the transition to NPOES needs to be established.

Conclusions and recommendations are summarised below.

1.2 CONCLUSIONS AND RECOMMENDATIONS

As a result of the activities of the Working Groups and their reports to the Conference, the following actions and recommendations were adopted during the ITWG meeting at ITSC-XI. More details related to specific technical recommendations and actions are given in the Working Groups｡ﾇ full Reports and the Reports of Technical Sub-Groups in the full report.

ACTIONS AND RECOMMENDATIONS

RADIATIVE TRANSFER AND SURFACE PROPERTY MODELLING:

Review of RT Model Intercomparison (section 2.1.1)

Actions

L. Garand (AES/MSC) to submit the draft report to a refereed journal summarizing the intercomparison (24 co-authors);

D. S. Turner (AES/MSC) should make available the more specific report on IR LBL intercomparison to all members of Working Group after completion of internal review;

L. Garand (AES/MSC) will maintain the web site on the intercomparison until the next ITSC (atmospheric profiles and all model results can be downloaded from the site).

Diverse profiles (section 2.1.2)

Actions

F. Chevallier (ECMWF) to inform the ITWG when the 60-level water vapour/ozone profile dataset is available;

R. Saunders (UKMO) / M. Matricardi (ECMWF) to make available, to the ITWG, the 117 profile GENLN2/LIEBE transmittance dataset for independent validation of fast RT models for ATOVS and IASI.

Instrument characteristics required for RT modelling (section 2.1.3)

Recommendation

Space agencies should measure and characterise the total system spectral response of future IR and MW radiometers, spectrometers and interferometers to an accuracy such that changes in modelled radiances due to uncertainties in the response are well below the instrument noise.

Actions

T. Kleespies (NESDIS) to put AMSU band pass filter frequency characteristics in Annex D of the NOAA-KLM users guide and to provide a link to M. Chalfant's web site for more detailed HIRS filter responses;

T. Kleespies (NESDIS) to investigate if AMSU-A band pass filter shapes are available and, if they are, to investigate their impact on the measured radiances;

T. Kleespies (NESDIS) to provide a 'one stop' page giving links to sites for NOAA instrument characteristics;

B. Burns (Aerojet) to make available the SSMIS band pass filter characteristics to the ITWG.

LBL model status (section 2.1.4)

Action

R. Saunders (UKMO) to make the IASI LBL intercomparison report available to ITWG.

Recommendation

All centres creating LBL model transmittance datasets to coordinate activities with other centres to enable as wide as possible use of these datasets which are expensive to create.

Fast RT model status (section 2.1.5)

Recommended areas for fast RT model future developments:

    * Improve accuracy of water vapour and ozone transmittance and Jacobian simulations;

    * Include solar reflection term in IR models;

    * Improve representation of surface scattering in models;

    * Pursue work on neural networks (noting difficulty is obtaining accurate Jacobians);

    * Pursue development of fast physical models;

    * For newly developed ATOVS fast models, a comparison should be made with the Garand dataset;

    * Extend model capabilities to include aerosols, clouds (liquid and ice) and precipitation;

    * Fast models should have a specific transmittance for all variable gases, including CO2 and the water vapour continuum;

    * More work required on how to combine gas transmittances such that the product of individual transmittances equals the total transmittance is recommended as with more variable gases, it will be more complex to combine transmittance ratios;

    * Future intercomparisons should be able to compare each variable gas transmittance in order to better understand the cause of differences;

    * The optimal number of levels (pressure or absorber space) for advanced sounder RT models should be investigated ;

    * Fast RT models for advanced sounders should be further optimised to allow a flexible combination of channels and/or 'super channels' to be computed fast enough to allow real time data assimilation of >200 channels for every AMSU-A FOV.

Surface property models (section 2.1.6)

Recommendations

To further improve microwave emissivity estimation, it is important for the community to:

    * Compute a dry land surface emissivity atlas and then convolve with the water amount based on river/lake area and, perhaps later, recent precipitation from the model;

    * Compare the various emissivity atlases now being produced to identify where there are significant differences between them;

    * Encourage the various efforts for developing better land and sea surface models which are not specific to one instrument only;

    * In addition, aircraft measurements of microwave surface emissivity are required over land and over sea for higher wind speeds; and

    * Physical polarimetric emissivity models should be developed for future instruments.

Action

R. Saunders (UKMO) and P. Van Delst (NESDIS) to investigate if ship interferometer data exist for high surface wind speeds.

Recommendations

To further improve the estimation of IR emissivities, the community needs to:

    * Develop fast IR surface emissivity models (codes) for generic land surface types;

    * Obtain measurements of IR surface emissivity over land and over sea for higher wind speeds.

TOVS/ATOVS DATA IN CLIMATE STUDIES:

Status of Pathfinder long-term data sets from satellite-borne sounders (section 2.2.1)

Recommendation (to NESDIS and EUMETSAT):

The ITWG again expresses its appreciation for dissemination of 1b data to Pathfinder and re-analysis groups and encourages continued low-cost, efficient dissemination of data from future instruments, including METOP, NPOESS, and ATOVS.

Recommendations (to Satellite Agencies, in particular):

Future infrared sounding instruments should observe radiances covering the same spectral bands as HIRS to ensure that its data record will be continued for as long as possible.

Recommendation

Overall, the Group advocates continued support of Pathfinder activities into the AMSU and HIRS/3 era and beyond, with the goal of establishing the longest possible data record for climate research.

Re-analysis data sets (section 2.2.2)

Recommendation

The Group advocates a program to intercompare existing climate data sets, such as Pathfinder Path A, B, C and P; Spencer and Christy's MSU 2R and MSU 4; and NCEP and ECMWF reanalyses; especially from the point of view of global and regional interannual variability and trends.

Contributions from ATOVS (section 2.2.3)

Recommendation

Efforts should be focussed on relationships between microwave brightness temperatures and view angle, defining land surface characteristics in terms of spectral and polarization behavior, and combining data from conical scanners with those from cross-track scanners.

Calibration, validation, and continuity issues (section 2.2.4)

Recommendation

Information regarding bias corrections and tuning should be documented and made available to the community. In particular, the following specific information is useful:

    * Radiance bias corrections summarized (by time, latitude, etc.) in digital form;

    * QC and rejection statistics in digital form;

    * A standard climatological radiosonde data set should be assembled and distributed;

    * Radiance biases from reanalysis and Pathfinder projects should be intercompared to reveal changes in observing systems, data processing algorithms, sensors, and orbits.

Action : Bates, Scott, Saunders

USE OF TOVS/ATOVS IN DATA ASSIMILATION / NWP:

Evaluation and use of TOVS/ATOVS in DA/NWP (section 2.3.2)

Recommendation (to DA/NWP Centers)

The Working Group recommends the continued exchange of monitoring results and encourages each Center to develop their own Web page on which to post their results. A master document linking all Web pages will be developed and reside on the NWP SAF site with a link to the ITWG Web site so everyone can easily examine and compare results from other groups to theirs. As agreed upon at the workshop on the use of ATOVS data in NWP held at ECMWF in 1999, the latitude bands to average will be 90-70N, 70-20N, 20N-20S, 20-70S, and 70-90S (Action: S. English to coordinate).

Recommendation (to DA/NWP Centers)

The Group recognizes the difficulty in implementing and validating radiance/retrieval data in a DA/NWP system and recommends that so-called one-observation experiments, which most Centers must do in order to verify the theoretical and measured impact of one datum, be posted on their Web page. Since there is more than one fast RTM used, it will indirectly measure the ability of each RTM to project radiance data information onto the atmospheric state variables. Indirectly, this will also indicate what are the effective measures of background and observational error statistics used at each Center. (Action: C. Chouinard to coordinate).

Recommendation (to ITSC)

The Group recommends continually updating the data usage survey (Action: T. McNally to coordinate).

Recommendation (to NOAA/NESDIS and EUMETSAT)

The Group recommends that the data providers do quality assurance of all data, including level 1b and level 1d. The quality of the data (including e.g. navigation) should be monitored at all stages including the final stage, where data may have been reformatted. The provider should attempt to identify and flag questionable or poor quality data. Data providers, e.g. EUMETSAT and NOAA/NESDIS, are encouraged to use NWP monitoring results and/or to compute radiance differences from NWP models to more quickly and effectively identify data quality problems. The Group recognizes that it is easy to identify gross errors, while subtle errors are more difficult to detect. Action: V. Tabor (NESDIS), (EUMETSAT)

Recommendation: (to Space Agencies)

The Group recommends that NOAA/NESDIS investigate collaboration with M_t_o-France/CMS to transmit data from blind orbits (Action: V. Tabor)

Forward modelling (section 2.3.3)

Recommendation

The Working Group recognizes that the work in RTM for future instruments is progressing rapidly at various Centers. The RTM codes developed by each group (e.g. IASI/AIRS) does not follow the universal interface policy of RTTOV-6 and its predecessors. The Working Group is worried that these RTMs may be difficult to use at DA/NWP Centers.

Recommendation (to RTM developers)

The Group recommends the use of a common interface for radiative transfer modules (as much as possible). Action: NWP SAF, P. van Delst, other RT developers.

Future platforms and real-time access to data (section 2.3.4)

Recommendation (to WMO)

WMO/NESDIS/EUMETSAT should develop and publicize procedures for handling real-time data requests for external users.

Recommendation (to NASA NPP)

The Working Group requests more information on the decision to switch polarization on ATMS near-surface sounding channels from V to H (as compared to AMSU);

Recommendation (to Space Agencies)

The Working Group recommends the exploration of an additional 226-230 GHz channel to future microwave humidity sounders (AMSU-B, MHS follow-on) to assist with processing of ice water effects at 183 GHz.

ADVANCED INFRA-RED SOUNDERS:

New initiatives for geostationary sounding (section 2.4.2)

Recommendation

ITWG recommends that operational agencies make use of present and forthcoming information from the GIFTS mission in studies of user requirements for possible future operational systems.

Distribution of AIRS datasets (section 2.4.3)

Recommendation (to NOAA)

The ITWG recommends that data transfer links needed for routine transfer of AIRS radiance and retrieval products be established many months prior to the launch of Aqua so that simulated AIRS data can be used to develop and improve data processing and assimilation procedures for AIRS.

Data processing, inversion and assimilation (section 2.4.4)

Recommendation (to satellite agencies)

ITWG recommends that ingest code for advanced sounder data should be made available to user community, to permit effective exploitation of direct read-out data.

Recommendation (to EUMETSAT)

ITWG recommends that EUMETSAT considers the integration of IASI level 1 ingest code into an extended version of the AAPP software via activities in the EUMETSAT SAF for NWP.

Recommendation (to IPO)

ITWG recommends that IPO plan for initial distribution of CrIS ingest code to users 1-2 years before the launch of the NPP satellite.

Recommendation

ITWG encourages its members to participate in the co-operative development of common pre-processing and retrieval packages for advanced sounders. It recommends the evolution and extension of existing ATOVS pre-processing and retrieval packages to provide processing capability for advanced sounder data.

Recommendation (to IPO)

ITWG recommends that the user community be provided with and invited to review the draft specifications (content and format) for the raw data records (RDRs) and sensor data records (SDRs) for CrIS.

Recommendation

ITWG encourages its members to develop faster radiative transfer models with adequate accuracy in both the direct calculation and its Jacobian.

Recommendation

ITWG encourages its members to continue to focus efforts on improving cloud detection for advanced sounder data.

Recommendation

ITWG supports the scientific and technical developments required to use coincident MODIS data to improve the cloud detection for AIRS.

Recommendation

ITWG encourages research into the assimilation of cloud-affected radiances, as this may be crucial to the effective exploitation in NWP of advanced sounder data from meteorologically sensitive areas.

Recommendation (to NASA/Langley)

ITWG encourages the compilation and distribution of a data set of advanced sounder data covering a wide and representative range of cloud conditions, to assist research on the retrieval of cloud parameters from advanced sounder data.

Characterisation of spectral response (section 2.4.6)

Recommendations (to space agencies)

ITWG recommends that the spectral responses of advanced sounders should be characterised to a level at which the associated error is tolerable within the total noise budget of the instrument.

ISSUES AND FUTURE SYSTEMS:

Review (section 2.5.1)

Recommendation (to CGMS and WMO)

ITWG encourages CGMS and WMO to consider coordination of polar-orbiting equator crossing times to optimize satellite utilization while minimizing potential conflicts in data reception.

Recommendation (to NASA and RASA)

ITWG encourages NASA to consider placing the NPP sounder in a PM orbit. ITWG also encourages RASA to finalize manufacturing of the very high spectral resolution IFRS and launch it on METEOR 3M N2 in 2003.

Action (co-Chairs)

ITWG co-Chairs to contact SFCG to initiate the process for ITWG becoming an observer at SFCG meetings. Co-Chairs should also act as the focal point to identify the appropriate ITWG member to attend SFCG meetings and to find the necessary financial resources.

Action (co-Chairs)

ITWG to augment its present web site to contain education and training information and relevant links and to forward the links to the WMO specialized 'centres of excellence'.

Action (co-Chairs)

ITWG co-Chairs to initiate action to augment the ITWG web site to include information on relevant software system updates and changes as well as on information and contact points for groups beginning to work in the sounding area.

Action (co-Chairs)

ITWG co-Chairs to write to the President of CBS to express ITWG's appreciation for inclusion in the work of past OPAG IOS Expert Teams and its willingness to continue to provide its expertise on future Expert Teams.

Recommendation (to WMO)

ITWG encourages WMO to send Statements of Guidance from the OPAG IOS Expert Team Meetings to ITWG with the expectation that any feedback would serve as input to the following Expert Team Meeting.

Action (co-Chairs)

ITWG co-Chairs to solicit feedback from an adequate number of ITWG members and provide it to WMO within four months.

Action (co-Chairs)

ITWG co-Chairs to inform the Chairman of the GCOS Steering Committee and its relevant discipline Panel Chairmen (AOPC, OOPC and TOPC) of ITWG's available expertise and willingness to assist in climate monitoring activities.

Recommendation (to CGMS and WMO)

ITWG encourages CGMS and WMO to review the monitoring procedures and practices for satellite data and products placed on the GTS with a goal towards improving them. The review should also identify the future monitoring policy once the Initial Polar System of NOAA/NESDIS and EUMETSAT becomes operational.

Recommendation (to WMO)

ITWG encourages WMO to increase the GTS capacity including through the implementation of the Distributed Database System Concept.

Action (co-Chairs)

ITWG co-Chairs to seek information from CGMS as to plans for production and distribution of International Polar System (IPS) products to be distributed over the GTS.

Recommendation (to CGMS)

ITWG requests CGMS seek clarification from the NPOESS Integrated Program Office (IPO) as to the availability of radiance products as part of the suite of NPOESS SDRs.

Action (co-Chairs)

ITWG co-Chairs to write and express its appreciation to NASA for activities that established direct readout access as well as software processing packages for AIRS, AMSU-A (and HSB), and MODIS. These will allow timely use of the data for operations and research. The addition of ingest software for AIRS and software for processing AMSR-E should also be requested. Finally, a similar activity for the NPP mission should be suggested.

Recommendation (to CGMS)

ITWG requests CGMS clarify the situation concerning the availability of SSMIS data.

