WOAP-3 Conclusions and Recommendations

2.1 Issue: WCRP review.  ICSU is currently reviewing WCRP and its links to other parts of the global environmental change program.  The JSC is reviewing the implementation of WCRP on intermediate time scales for current programs and beyond 2013 for the longer term, and it is promoting the links between modelling and observations.  

Conclusion: The ICSU review of WCRP is likely to lead to a strengthening of WOAP-related issues across WCRP.  Over the next few weeks WOAP will contribute to an implementation plan related to cross-cutting observation issues for WCRP.  The longer term aspects of the plan should account for the broadening scope of WCRP as more and stronger links with IGBP are developed.  This breadth of scope is also required for the GCOS observation program.

2.2 Issue: WCRP relevance.  There is increasing pressure on all climate-related programs to ensure that their outputs can have impacts on a broad user community.

Conclusion:  The new structure of WMO should facilitate the capacity of WCRP and GCOS to provide useful products to a broad community through the WMO and related organisations.  This partnership approach should allow WCRP and GCOS to focus on the core research and observation issues.

2.3 Issue: IPCC and WCRP.  The IPCC AR4 did not include a section on future directions of research and monitoring to support future IPCC assessments.  The structure of the IPCC AR5 is being developed through international scoping meetings over the next year.

Conclusion:  Currently there is no well-recognised authoritative statement on future needs for IPCC assessments.  The joint WCRP-GCOS-IGBP meeting in Sydney in 2007 provided a forum to develop some of those needs, and the results are being well publicised.  However, the IPCC itself provides the most recognised mechanism for developing a consensus in the climate community and for promoting the results in influential forums.

Recommendation:  The JSC and the GSC should promote the need for the IPCC AR5 to address future directions for research and observations to support future assessments.

2.4 Issue: IPCC and GIP update.  As IPCC develops the scope of the AR5, it will be important that observation needs are considered and included appropriately.

Conclusion:  The joint GCOS-IPCC scoping workshop held in 2002 to help identify observation needs for the AR4 was found to be mutually beneficial, in ensuring GCOS recognised the needs of IPCC and IPCC recognised the limitations of current systems and resources for observations.

Recommendation:  The GSC should invite IPCC to participate fully in the review of the GIP and help identify observation needs for the AR5 and beyond.

2.5 Issue: WCRP and IGBP. The effectiveness of WOAP in promoting cooperation across WCRP and GCOS on all data matters
Conclusion:  As the scope of WCRP activities is extended, particularly through collaborative projects with IGBP, it is expected that WOAP will be required to extend its scope accordingly.   This may have resource implications (people and funds).
3.1 Issue: Modeling and CMIP5.  In the past the pressures of time and resources led to some separation between the activities of WCRP and IGBP and the preparation and evaluation of future climate projections used in past IPCC assessments.
Conclusion:  The recent initiative of WGCM and AIMES (CMIP5) to develop a succinct set of coupled model inter-comparison projects should ensure that a feasible and defensible set of model runs will be available to support the AR5 assessment of future climate projections.  CMIP5 results will be a major investment and so there should be a coordinated effort to optimise the application of the results.

Recommendation:  The WGCM and WGNE should liaise to determine whether some model results used in CMIP5 of WGCM could also contribute to the AMIP-transpose project of WGNE.

3.2 Issue: Model evaluation.  WGNE with THORPEX are reviewing the scope of indices used to evaluate high-resolution model output applied to socio-economic issues and to extreme weather events.

Conclusion:  The WGNE activity is expected to lead to a comprehensive set of indices for evaluating the performance of models for weather purposes.  Given the WCRP promotion of seamless prediction and the development of CMIP5, it may be worthwhile for WGNE and WGCM to review the full range of indices used for model evaluation across time scales.

Recommendation:  The WGNE and WGCM should decide whether it is timely to review indices for model evaluation across all time scales, and to report on the adequacy of current observations to support these evaluations.

3.3 Issue:  World Climate Conference.  WMO has created a working group on climate prediction to develop a proposal for the World Climate Conference

Recommendation:  [Simmons, Shukla and Meehl develop off-line a recommendation on observation requirements related to climate prediction for the WMO working group] Engage WIGOS and WIS to help develop …
3.4 Issue: Fresh water budgets.  Improving fresh water budgets requires ocean salinity and surface freshwater fluxes including runoff.
Recommendation:  The CLIVAR SSG should liaise with all relevant groups across WCRP and GCOS to ensure that the observation projects on salinity are adequate and coordinated to ensure that the scientific objectives will be met effectively and efficiently

3.5 Issue: Cryosphere Watch.  The WMO is creating the Global Cryosphere Watch (GCW) to coordinate the monitoring of the global cryosphere

Conclusion:  The CLIC SSG will work closely with the new GCW to ensure that each relevant ECV is monitored efficiently and effectively, and that the associated research needs of WCRP are met in the future

3.6 Issue: Cryosphere ECVs.  Some questions have been raised in the research community about the handling of ECVs in the cryosphere in the GCOS Implementation Plan.

Conclusion:  It would be appropriate for the GCOS Panels to liaise with the CliC community to review the handling of ECVs in the cryosphere in the GIP.

Recommendation:  The CliC SSG and the GCOS Panels should examine the list of cryosphere essential climate variables (ECVs) for completeness, bearing in mind the IGOS Cryosphere observational requirements for snow and ice. This action should be done as part of the current revision of the GCOS Implementation Plan.  In the longer term, the WMO Global Cryosphere Watch (GCW) is expected to play a role in this process and in the implementation of the appropriate observing systems.

3.7 Issue: Sea ice.  The CLIC SSG is planning to establish a working group on sea ice

Recommendation:  The CLIC SSG should liaise with OOPC and AOPC and the JCOMM expert team, and others to determine how the new group will complement and work with the existing GCOS working group on SST and sea ice

3.8 Issue:  Snow water equivalent.  A global climatology of snow water equivalent is needed to support WCRP research and the GCOS ECV

Recommendation:  The CLIC SSG should liaise with TOPC in the framework of the GCW to develop a project to develop a global climatology of snow water equivalent

3.9 Issue: Trend analysis.  SPARC has been very effective in identifying user needs for trend analyses in UTS domain

Recommendation:  The JSC should encourage all SSGs to promote the support of international projects to analyse variability and trends in relevant climate variables.

3.10 Issue:  CEOP.  The former CEOP “Coordinated Enhanced Observing Period” has merged with GHP into a new entity and has thus changed its name to the Coordinated Energy and water cycle Observations Project (CEOP). 

Conclusion:  Through international cooperation, CEOP has developed an effective data archive and access system for in situ and satellite data as well as model output.

4.1 Issue:  GCOS Implementation Plan update.  GCOS is preparing a 5-year progress report on the GIP for SBSTA in April 2009

Recommendation:  WCRP groups should contribute as required through expert meetings and written contributions to the review of the GIP.

4.2 Issue: GRUAN.  The GRUAN was identified in the GIP as a high-priority addition to the global climate observing system

Recommendation:  The WOAP endorses the initiatives of AOPC to promote the development of the GRUAN and encourages the Panel to maintain close scientific oversight of the project.

4.3 Issue: Continuity of observations.  The need for continuity in observations needs to be further promoted in agencies that fund sustained observation networks for climate in all domains

Recommendation:  The JSC and the GSC should continue to promote the vital importance of continuing support of sustained observing systems for climate research and applications

4.4 Issue: GEWEX datasets.  GEWEX is planning to develop global data sets on components of the energy and water cycle

Conclusion:  The development of a global data set on many components of the energy and water cycle will be a valuable legacy of GEWEX.  It will be vital for the research community to remain engaged with the continuing evaluation and reprocessing of such data sets. It will also be important to continue this into the future.
4.5 Issue: Ozone profile observations.  Continuity of satellite capability for limb atmospheric profiling for some important species beyond 2013 is under threat. Currently, several satellite instruments provide global measurements of stratospheric ozone profiles with good vertical resolution (ACE-FTS/SCISAT-1, GOMOS/Envisat, MAESTRO/SCISAT-1, MIPAS/Envisat, MLS/AURA, OSIRIS/Odin, SCIAMACHY/Envisat, SABER/TIMED, SMR/Odin). However, the number of vertical profiling sensors will decrease significantly over the next several years, and the continuity of the satellite record of ozone (and other stratospheric key species) profiles, especially in limb viewing mode, is jeopardized.  
Conclusion:  The capability to perform vertically resolved global observations of stratospheric ozone and other relevant species is extremely important to monitor the evolution and recovery of the stratospheric ozone layer. The only secured future ozone profile sensor is the OMPS (Ozone Mapping and Profiling Suite) to fly on NPP (NPOESS Preparatory Project).  There will likely be another OMPS-Limb sensor on one of the NPOESS satellites, but other future missions have not yet been confirmed.

Recommendation:  As part of its continuing dialogue with CEOS, WOAP should draw attention to the possible intermediate-term gap in the monitoring of profiles of ozone and related species.

4.6 Issue:  Terrestrial ECVs.  The difficulty in meeting the GCOS monitoring principles for the land domain ECVs.
Recommendation:  The TOPC should consider the organisation of some workshops and related activities to promote the development of land-domain data sets that meet the GCOS Monitoring Principles.

4.7 Issue: GEO interactions.  The role of GEO in supporting global environmental observation systems. A critical example is the need to allow open access to hydrological data across the world; access to these data will be vital for the world to manage water availability in the coming decades.  A further example is the need for sub-daily climate data to support the analysis of extreme events which have substantial impacts on human activities and natural ecosystems.
Recommendation:  The JSC and GSC should jointly request GEO to provide vital support to the global monitoring systems by (i) the promotion of data sharing across all nations, (ii) the development of international standards and regulations for the consistent monitoring of ECVs and related variables, and (iii) to promote the support by all nations to the global environmental monitoring systems.  

5.1 Issue: Demanifested climate instruments on NPOESS.  The continuing possibility exists for a substantially reduced observing capability for climate purposes on NPOESS.
Recommendation:  In the continuing dialogue with CEOS, the JSC and GSC should continue to promote the importance of restoring the climate instruments on NPOESS or other platforms
5.2 Issue: Climate Data Records.  International collaboration on the development of climate data records is desirable.
Recommendation:  In the continuing dialogue with CEOS, the JSC and GSC should develop a mechanism to enable CEOS to draw on the experience of WCRP programs in the development of FCDRs based on satellite data.

5.3 Issue: GSICS.  Development of global climate products through GSICS process should occur.
Conclusion:  It will be important for the process through which satellite-based global climate products are produced to include explicit activities on the inter-comparison and evaluation of those products.  The programs of WCRP, such as GEWEX, have extensive experience in these activities and this experience should be used.

5.4 Issue: SST microwave observations.  Continuity of the microwave SST data record is at risk
Conclusion:  The GCOS Implementation Plan notes the value of microwave instruments in monitoring SSTs in all weather, and so the satellite agencies are encouraged to ensure the continuity of these measurements.

5.5 Issue: Ocean colour.  Potential lack of continuity in the climate record for high quality ocean colour exists.
Conclusion:  As ocean colour instruments evolve there is a tendency for the specific bands to change and for quality to be compromised.  There is a need to ensure the high quality of the MODIS and other records continues into the future
5.6 Issue:  Climate observations from space.  Climate concerns should be considered in national reviews of satellite missions.
Conclusion:  WOAP encourages nations, as they regularly review their national requirements for satellite missions, to ensure that climate needs are assessed on a scientific basis.  The WCRP and GCOS communities would be willing to assist in such assessments if requested.

8.1 Issue: VOS.  The continuing decline in number of multivariate meteorological observations from VOS and loss of unique platform identifiers is a major concern.
Conclusion:  Owing to a range of resource and priority issues, support for the collection of VOS data has been declining.  Platform identifiers are vital for quality control and bias correction. Insofar as these data provide valuable contributions to the global climate record, WOAP strongly encourages the relevant national meteorological agencies and commercial operators to support this activity.

8.2 Issue

The increasing use of operational observations…  LIZ

8.3 Issue:  OceanObs09 conference.  OOPC and CLIVAR are jointly coordinating the organisation of OceanObs09 conference in September 2009 in Venice

Conclusion:  WOAP endorses the approach to OceanObs09 being taken by the organising committee such that broad community involvement is being encouraged and that future requirements will be identified and promoted.  WOAP encourages WCRP scientists to provide helpful comments and be engaged.

9.1 Issue: WCRP data management.  Review and assessment of data management across WCRP

 Conclusion:  WOAP thanked Norman MacFarlane and Howard Cattle for their work in leading the WOAP Task Group on Data Management (TGDM).  The TGDM found that there are no clear redundancies in data sets across WCRP but there are a range of approaches to data management.  WOAP decided to extend the term of the TGDM by one year and to ask them to consider the long-term aspects of data management of WCRP data especially in relation to data discovery, data access and data archive.  The TGDM should also update the list of WCRP data sets and consider the potential for rationalising the naming convention of WCRP data sets to simplify data discovery.  In particular the TGDM should prepare a report for the next JSC meeting on these issues.

9.2 Issue: WIS.  Developing awareness, use and capability of the WIS

Conclusion:  WOAP was encouraged by the vision and scope of the WIS, and noted the potential for the WIS to be considered in the long term as the portal for global environmental data and information.  Accordingly WOAP requested the TGDM to consider the potential for the WIS to become the mechanism for discovery and access of WCRP data sets in the long term.

Recommendation:  WOAP should alert WCRP projects to the potential of the WIS for their use.

9.3 Issue: CEOP data management.  The CEOP data system includes the production of metrics on data access.
Conclusion:  Metrics show that access is international and WOAP encouraged the research community to make use of the system.  WOAP also noted that long term support for the data system in Japan is linked to the recognition of it as a national contribution to GEOSS.

Recommendation: Support for continued data archival by NCAR EOL (reference stations) and MPI (MOLTS) is needed.

9.4 Issue:  ISCCP.  Upgrade and transfer of ISCCP processing system from research to operations

Recommendation:  After the upgrade of ISCCP to climate data record quality, it is desirable to continue the record in an operational mode into the future.  WOAP recognised the desirability of the transfer of the ISCCP processing system from NASA to NOAA in 2010 as a demonstration of the value and maturity of the ISCCP products, which were developed under the auspices of WCRP.  The transfer of this system from research to operations is appropriate and could be a model for other data sets in the future. WOAP encourages the relevant agencies to ensure that the research community maintains a role in the scientific oversight and evaluation of ISCCP products after the transfer in 2010.

9.5 Issue: Dataset and product evaluation.  
Recommendation:  WOAP is encouraged by the increasing number of global climate data sets and products being generated around the world.  It is important for WCRP and GCOS to contribute to the continuing assessment and evaluation of these data and products in cooperation with the producers.  WOAP encourages agencies to support the organisation of workshops and working groups to support these activities.

9.6 Issue: ICOADS.  Development and continuation of ICOADS

Conclusion:  ICOADS is an essential part of the climate data record, and a model for open data exchange. WOAP encourages the continual update of ICOADS and enhancement of its archive.  This will require additional resources.
10.1 Issue: The third reanalysis conference.
Conclusion:  WOAP congratulated and thanked Japan for hosting the third reanalysis conference, which was very successful in highlighting the significant progress that has been made in the science and identifying the need for continuing research.

10.2 Issue: Proliferation and coordination of reanalyses.  There are an expanding number of atmospheric reanalysis efforts around the world and the associated cost of each activity is substantial.
Conclusion:  WOAP again notes the desirability for staggered reanalyses and is concerned about the evaluation of the resulting datasets.    It is desirable to optimize the benefit of successive activities as they build on the lessons of previous activities.  

10.3 Issue: Reanalyses of the Earth system.  The scope of reanalysis continues to expand.

Conclusion:  The societal needs for reanalysis products across all climate variables means that reanalysis and associated data assimilation research is expanding to include the entire earth system.  This research effort is a major initiative and will require close international cooperation to ensure that progress is based on the best science.  The WCRP and GCOS communities will work closely with the relevant agencies to support these activities. 

10.4 Issue: Progress in reanalysis. WOAP was pleased to note the continuing progress in extending the scope of reanalysis across all domains.
Conclusion:  The scientific challenges associated with these developments will require major commitments of expertise and infrastructure in the future.  
10.5 Issue:  Dataset development for reanalysis.  There is a need for common data sets for reanalysis and climate diagnostics.
Conclusion:  The Working Group on Reanalysis Data Sets has made excellent progress in achieving its terms of reference.  The Group has created an inventory of relevant data sets around the world, and there has been some progress in augmenting some data sets by building on existing data sets.  It will be appropriate to get a commitment from groups preparing future global reanalysis to make use of the common data sets being coordinated by the Working Group.  

Recommendation:  WOAP should write a letter supporting importance of data activities on reanalysis, cc Dole.  It should support the incorporation of Haimberger updates to new sonde records in ways that retain the original records.   It should emphasize the need for improved access and data availability, and catalogs.  The activity likely needs resources, which might be garnered by proposals that exploit the WG connections.  The activities should establish and identity and stability, so that some of this could be more formalized as a sustained commitment.
[Simmons and Vose to draft a recommendation to get reanalysis groups to use the data sets]

11.1 Issue: GEWEX dataset continuation.  There is a need for continuation of GRP data sets beyond 2013.
Conclusion:  The GRP data sets have proved to be useful for a range of diagnostic and modelling studies.  The update and evaluation of the data sets will continue to 2013, when GEWEX will formally end.  Given the demonstrated value of these data sets, it is desirable to identify institutional arrangements to maintain them beyond 2013.

11.2 Issue: Dataset evaluation.  Need for evaluation of climate data sets

Conclusion:  Datasets of many ECVs have to be derived by processing measurements from satellites or by combining measurements from various instruments.  The algorithms for these purposes are not unique, and it is generally desirable to have more than one group deriving global data sets for each ECV.  A critical aspect of this strategy is to have a formal process for comparing and evaluating the products.  WOAP noted that under the auspices of CEOS a number of climate variables related to ECVs are being derived from satellite data.  The value of such global datasets is enhanced by the incorporation of a formal evaluation and comparison process, as recommended in the GCOS Implementation Plan.  The most effective process is the establishment of working groups, such as the AOPC Working Group on SST and Sea Ice, to bring together the community of product developers and users to compare and evaluate the different data sets.

Recommendation:  WOAP recommends that sponsors of the creation of ECV datasets should consider the creation of working groups to provide a continuing process to assure the quality and usefulness of data sets created by different groups.

12.1 Issue: WCRP implementation plan.  Need for WOAP to prepare contribution to the WCRP implementation plan

Conclusion:  The JSC has requested each steering group and panel to prepare an implementation plan, covering the short term and medium term (i.e. beyond 2013).  As a background to such preparation, WOAP considered a future model for WCRP in which research components are associated with the elements needed to support climate information services.  This approach should ensure that WCRP activities might be readily aligned with the operations of national meteorological
 services.  Care would need to be applied to ensure that the core global climate processes continue to be addressed adequately under an operationally-based structure for WCRP, in particular, that internationally-coordinated field studies continue to be organised as needed.

�I am disagree: the weather service model does NOT work for climate and the need for an independent climate service has become apparent in the US
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