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Background

The Panel is asked to support the synthesis of ocean observations in a global ocean reanalysis project, aid the development of appropriate metrics and diagnostics, assist in the scientific evaluation of the results, and to provide reference datasets.
Global reanalysis efforts are supported by CLIVAR to:

1) Develop an improved base and reference data sets for climate research;

2) Provide a complete estimate of the 3-D state of the global ocean for studying the climate dynamics associated with the global ocean over the last several decades;

3) Deliver improved boundary conditions for regional/basin scale modeling and assimilation efforts that are being planned or performed as part of CLIVAR's regional process studies in individual basins;

4) Facilitate the initialization of coupled models for studies and prediction of seasonal-to-decadal variability.

A global ocean reanalysis evaluation effort is proposed covering the period 1950-present that will:

· be based primarily on model-data inter-comparisons

· evaluate the quality and skill of available global reanalysis products

· determine their usefulness for CLIVAR

· identify which application can be best served by which reanalysis products 

Summary of Panel Recommendations

The panel strongly supports the effort to produce a reanalysis of the global ocean circulation, and to evaluate the resulting fields with various observations and data-based analyses.

Some concerns of the panel are that while the comparison to key indices and global fields such as SST are fundamental, the evaluation procedure should incorporate fluxes from alternative data-based analyses, such as box inverse models, regional inversions, and other analyses that produce flux estimates. Presumably any global analysis will be at reduced resolution and transport by small-scale currents may be missing. Also, diapycnal mixing is likely to exert a strong control on solutions and some procedure for evaluating this component is needed, for instance coming from direct measurements and box models.
 Several other items have been raised, especially related to surface fluxes and dense overflows.
1) The surface flux component will be determined from calculations that include ice models in some form. The ice cycle and associated fluxes are important for setting the stratification and driving convection and circulation in the Southern Ocean. How do these models fit into the evaluation procedure?

2) The surface fluxes determined by the inversion are likely to depend on model physics and numerical implementation (mixing parameterizations, advection scheme, etc.). In the course of a workshop (June 2005) the goal of an Antarctic Meteorological reanalysis was put forward as a way to improve the representation of high-latitude mesoscale weather systems and also to improve surface fluxes. This is a possible source of forcing for a regional reference dataset. How would other such efforts fit in (e.g. the Arctic Reanalysis)?

3) Some ocean boundary lies against glacial ice that melts and freezes. Is circulation on the Antarctic slope and shelf part of the global analysis?

4) To what extent are dense overflows, which constitute large local transports, expected to be resolved? This reflects on the utility of outflow transport measurements as evaluation tools.
The Panel suggests that the following quantities be used as data-based metrics for the evaluation procedure.

Southern Ocean indices, metrics and diagnostics
1) Drake Passage transport index, bottom pressure, etc.
2) Drake Passage, Hobart-AA, Greenwich meridian XBT repeat temperature time series
3) Antarctic Dipole ocean-sea-ice index
4) Greenwich meridian current meter based transport of Weddell Gyre
5) Comparison with ARGO direct current estimates (versus assimilated dynamic height)
6) Sea-ice advection, area (and possibly thickness?) from drifters and remote sensing
7) Snow thickness (from remote sensing) on sea-ice for freshwater fluxes
Southern Ocean reference datasets
1) Modified Reynolds SST (additional data and new correction for proximity of sea-ice)
2) Process studies for velocity (GOODHOPE, ANSLOPE, DIMES)
3) Under sea-ice velocity and hydrography – Weddell Sea?
4) Orkney Passage and Ross Sea bottom water outflow and property time series.
5) FOAM 1/4 deg. Southern Ocean analysis
6) Hydrography. IPY (07-08) CASO and SASSI hydrographic sections, MARGINEX (06),  SAMFLOC (05-06), and GOODHOPE/Greenwich Meridian repeat sections. Summary at http://www.clivar.org/organization/southern/.
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�Ocean reanalyses should be targeting more than just getting the circulation correct…


�We need the references…


�Do you need to mention here the use of ocean reanalysis products for various applications, e.g. fisheries/ecosystems, or will this be covered in the Stammer 2005 reference?


�Will there be non-CLIVAR reference data sets?


�How about… “engage their expertise on regional ocean characteristics, provide products useful for their coordinated research activities, and to take advantage of experiments and observing activities organized by these Panels.”?



�I don’t really understand the difference between “intercomparison effort on regional assimilation results” and “global reanalysis evaluation…model-data intercomparisons”. Is the difference as simple as regional vs global indices/metrics? Aren’t both GODAE and this effort using model-data intercomparisons?


�Would “models” or “assimilation systems” be a better word than “efforts”?


�Does “reference” data set always mean an observational data set? If so, lets insert “observational” here.


�Do these need to be spelled-out or defined? E.g. what is W, Q? 


�I’m confused. Is this difference between model and the input observations or between model and reference obs? What is "simulation efforts"...are these forward integrating models? 


�The list below seems to be a mixture of Class i-IV. Why is a new framework (ie A, B, C,…) being introduced??? Shouldn’t these fields that follow be grouped by Class? If the CLASS discussion has no relevance, then delete it.


�Is it important to indicate what Class these are in?


�Should these be labeled as A-1, A-2, etc?


�Of what?????


�Of what???


�B-1 through B-4????


�B-?


�B-?


�Is Niiler the best reference data set? What about OSCAR (http://www.oscar.noaa.gov/methodology.html)? Who decides the 


�


�At what latitude? Longitude bounds? How will the exact definitions be developed… do they already exist?


�OSCAR?


�What is the process for identifying these reference data sets. Will this be decided by GSOP? Panels? GODAE? WGOMD? How many sets will be selected? And will the reanalysis centers be expected to provide the intercomparison results to all the selected reference data sets?


�How will these reference data sets be provided? 


�It seems to me that what is missing is a roadmap of who is doing what. Suggest the following…
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