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Reanalyses of the global atmosphere carried out in the U.S., Europe and Japan have proven to be of extraordinary value for scientific studies of climate variability.  A Workshop on Ongoing Analysis of the Climate System (see the workshop report at http://www.joss.ucar.edu/joss_psg/meetings/climatesystem/) concluded that that the U.S. must establish a National Program for Ongoing Analysis of the Climate System to provide a retrospective and ongoing physically consistent synthesis of earth observations in order to:
· Guide the design and operation of observing systems

· Produce and sustain the growing climate record

· Reconcile disparate climate observations and characterize analysis uncertainty

· Establish initial conditions for climate prediction

· Validate prediction and projection models on all time scales

· Provide long time series of global and regional climatic analyses for all types of prediction and projection verification.

Such an Ongoing Analysis would be ideally suited to provide the synthesis tool to integrate the observations produced by the Global Earth Observing System of Systems (GEOSS), and would make possible the broad suite of societal benefits projected for GEOSS while in addition providing the observing system designers and operators with the guidance necessary to optimize the system.

In the U.S., initial efforts towards improved reanalyses of the satellite era (1979 – present) and toward reanalyses of the Northern Hemisphere based on surface observations are proceeding.  The European Center for Medium Range Weather Forecasts has recently completed ERA-40, and ongoing and future reanalyses are being discussed there, and the JRA-25 reanalysis is nearing completion.  Despite these accomplishments, it remains unclear how the critical goal of establishing a national program that will be one component of a comprehensive international effort can be ensured.  Here we suggest additional actions that will serve to create a foundation for the desired outcome.  

At present, a primitive functioning ongoing analysis system exists in the form of the Climate Data Assimilation System (CDAS).  CDAS uses the forecast/assimilation system that was created for the NCEP/NCAR Reanalysis and so is fully consistent with that dataset.  While that system was based on a system in operational use at NCEP for numerical weather prediction is the early 1990s, and so does not represent the current state of the art, it can and has been used to conduct diagnostic reanalysis experiments.  This leads us to suggest the creation of a Community Reanalysis Code (CRC).  The CRC could be derived from CDAS and run on local systems ranging from PCs to workstations.  Experience at the Experimental Climate Prediction Center has demonstrated that systematic experiments using this system are quite feasible, and it is easy to suggest a number of experiments that would be beneficial.  One possible example is a suite of reanalyses based on subsets of the full observation dataset to identify the ability of climate analyses to describe the atmospheric impacts of the El Niño/Southern Oscillation phenomenon with limited observations.  Certainly the CDAS system has important shortcomings, such as the inability to assimilate radiances directly, and it may be that the CRC should be an evolution of CDAS, or instead based on a more modern system; such details will have to be determined during the initial phase of the effort.

The CRC would be of limited utility without a Community Reanalysis Database (CRD).  The major reanalyses that have been conducted to date have been instrumental in creating a prototype of such a database, which is based on a combination of the observation databases of the operational numerical weather prediction centers with a number of smaller but critical data sets from a variety of sources.  At present, such databases exist at NCEP, ECMWF and JMA, and it is highly likely that some differences exist among them.  An important initial step in the creation of the CRD would be the merging of these three to ensure that the CRD included all of the important individual data sets.  Another issue that will have to be addressed is data formatting: at present the existing databases use BUFR, which can be quite difficult for inexperienced users to deal with.  BUFR has the advantage of efficiency and completeness, but at the expense of a steep learning curve.  Since one point of a CRD is to permit by definition inexperienced users to conduct experiments, the trade-offs involved in creating a CRD that uses a more accessible format will have to be examined.

NOAA should lead an effort to create a CRC and a compatible CRD would be an excellent initial step in the creation of a National Program for Ongoing Analysis of the Climate System.  The CRC would be of direct benefit to the effort to design future climate observing systems and to the implementation of the GEOSS.  It would benefit the scientific community involved in climate analysis and diagnosis, and, if properly configured, would play a vital role in the development and improvement of the operational Climate Forecast System.  The CRD would be a significant contribution to the international effort to execute second and third generation reanalyses, and would provide the scientific community with a greatly enhanced ability to examine atmospheric and climate system variability.

The first step required for the creation of the CRC and CRD is the development of a work plan with associated timelines and cost estimates.  I recommend that the NOAA Climate Office, with the aid of the Climate Prediction Center, Climate Diagnostic Center, National Climatic Data Center and Environmental Modeling Center, create a Working Group and charge them with developing the necessary plan and associated institutional responsibilities.  The completion of such a plan by the time that enhanced funds become available will be important to maximize the likelihood of success for NOAA’s effort.

