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COMMUNITY WHITE PAPER SUMMARY AND OUTLINE

Atmospheric reanalyses provide a synthesis of the available observations in the context of a physical model.  Through the reanalysis process, more complete and quality controlled observations are used with advantage of hind sight of problems in the original analysis, and with the benefit of a more up-to-date and constant state-of-the-art model.  The full synoptic variability of the atmosphere and its evolution is captured.  Comprehensive gridded fields of variables and fluxes result from this process.  Of special relevance to the ocean are the surface fluxes of radiation (shortwave solar radiation and longwave radiation), fresh water fluxes of precipitation and evaporation as well as runoff and river discharge from land, sensible heat, and momentum.  The latter result from wind stress on the ocean surface.  Reanalyses also have the potential to provide fluxes of trace substances and gases.  
At present the high frequency fluctuations are well reproduced by reanalyses, but systematic biases preclude the use of the fields without an adjustment of some sort, and low frequency variability has to be improved.  The biases arise because the reanalyses are produced with specified sea surface temperatures (SSTs) that can not respond to large fluxes in one direction or the other, and thus there is an infinite source of heat and moisture at the surface that is not possible in a fully coupled system.  Hence, even for a model that is perfectly in energy balance in the framework of the coupled system, as long as the model contains biases, the energy balance will be disrupted by specifying the SSTs.  Typical errors are order 10 W m-2 on a global basis at the surface, and so it is a non-trivial error.  For the longer time periods, the changing observing system has thus far produced significant changes in the apparent climate record that are known to be spurious.
Successive generations of reanalyses have led to continual improvement of the basic dataset and improved results.  New reanalysis efforts are underway in several institutions world-wide. The results to date suggest that it is important to advance the reanalyses by getting away from specified SSTs as a boundary condition and use at least a mixed layer ocean model, but a frontier for future research is the development of fully coupled data assimilation and reanalysis.  Improved models with reduced biases are also needed.
The White paper will review the status, prospects and challenges for reanalysis, with a special focus on surface fluxes and surface variables that are relevant to oceanography.  Possible topics include:
1. Introduction: what is reanalysis

2. Brief history of reanalyses that have been done

3. Experience and evaluations of reanalyses

4. Problems and shortcomings

5. Advantages and features
6. Their utility for oceanography

7. New reanalyses underway

8. Expansion of reanalyses outside of the atmospheric domain

9. Prospects and recommendations
