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Summary of project objectives
(10 lines max)
The aim of this Special Project is to investigate the seasonal to decadal climate predictability by using a

coupled ocean-atmosphere model developed at Cerfacs. This work is currently carried out in the framework of
the EC-FP6 ENSEMBLES project, and will be continued within COMBINE and the decadal prediction
exercice for the IPCC ARS. The model uses the ARPEGE-Climat atmospheric model, the OPA ocean model,
and the OASIS coupler. An assimilation system developed in collaboration with the SPFRVODA Special
Project is used to assimilate several types of oceanic data, including in-situ and satellite-based (altimetry) and
to produce ocean initial conditions.

Summary of problems encountered (if any)
(20 lines max)

Summary of results of the current year (from July of previous year to June of current year)
This section should comprise 1 to 8 pages and can be replaced by a short summary plus an existing scientific report on
the project

During the last year, the SPFROASP Special Project has allowed Cerfacs to continue achievements in the
framework of the ENSEMBLES project, and to :

e Archive ENSEMBLES Stream 2 decadal hindcast data;

e Access ocean reanalyses and decadal hindcast data from other groups;

e Continue validation studies of the ocean reanalyses issued by the project

e Begin some verification work of the decadal hindcasts.
Work done

Archiving of the ENSEMBLES Stream 2 decadal hindcast data
The storage of the decadal hindcasts produced for the Stream 2 of ENSEMBLES has been completed. It

consisted of ocean model outputs defined commonly with other groups, and of atmosphere outputs from
ARPEGE. For the ocean data, a specific tool had been developed and applied, and data have been archived in
netcdf format on ECFS. For the atmosphere data, tools developed by CNRM have been adapted to our
decadal hindcast output format, and have been used to archive data in grib format on MARS.
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Figure 1: Global (80°S-80°N) annual mean upper (0-300 m) ocean averaged temperature anomalies (wrt the 46-
year average) in 20 ENSEMBLES ocean reanalyses
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Validation studies of the ENSEMBLES ocean reanalyses

A validation work of the ensembles of ocean reanalyses has been pursued, in the line of what had been done
for the OPAVAR ensemble produced by CERFACS. The study consists mainly in comparing reanalyses
with a truly independent data set, distributed over the globe, representative of decadal variations over the
multi-decadal period of interest (1960-2005). This is of importance to assess the quality and signification of
climate indicators such as the heat content (see Figure 1). A set of quality controlled tide gauge gauge, in
about 100 sites, used elsewhere to reconstruct sea level variations (Llovel et al., 2009), has been used as an
independent validation database. An example is given in Figure 2, and a quantitative comparison has been
made, and will be presented in a paper in preparation.
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Figure 2: Anual mean sea level variations at Kushimoto (135°E, 33°N) of tide gauge measurements (black) and of
20 ENSEMBLES ocean reanalyses (same color code as figure 1).

Preliminary analyses of the ENSEMBLES Stream 2 decadal hindcasts
Cerfacs has produced decadal hindcasts, as part of the ENSEMBLES stream 2 multi-model seasonal-to-

interannual hindcasts. An analysis of the large systematic error reported in the previous SPFROASP report
has been done. The analysis of these decadal simulations has continued, and predictability of some global
climate indices has been investigated (see Figure 3). Work is currently focusing on the tropical modes of

variability and their predictability. The extension of these analyses to the whole ENSEMBLES decadal
hindcasts multi model will also be carried.
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Figure 3: Decadal hindcasts of the global mean surface temperature anomalies in the ARPEGE/OPA Cerfacs
model (colors) and verification (black). A systematic error has been subtracted.
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Summary of plans for the continuation of the project
(10 lines max)
The next plans are in the line of the onset of the COMBINE project and the production of decadal hindcasts for

the next IPCC rassessment exercice :

e Finalise the analyses of decadal predictability, for both globally averaged quantities and decadal
modes, and using the whole ENSEMBLES multi-model hindcasts;

e Prepare COMBINE and IPCC ARS simulations by designing a new initialisation procedure based on
coupled anomaly nudging;

e Produce some preliminary multi-decadal coupled experiments with nudging for initialisation.
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