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1. Primary experiments for CFMIP2

Mixed-layer (“slab”) ocean experiments
Although these were the principal experiments in CFMIP1 it was not thought that we should pursue the slab model approach in CFMIP2. A key reason for doing this would be to retain continuity with past IPCC assessments, in particular the calculation of equilibrium climate sensitivity and an estimate of its range of uncertainty. It could be argued that we will be unable to demonstrate that this range has been reduced (if indeed it has) unless we follow a similar methodology. In addition, if slab experiments are not included as part of the AR5 protocol we might consider that it is our role to continue them. However, it was felt that transient climate response (TCR) was now becoming the climate sensitivity metric of choice, as it is considered more relevant to climate change over the coming century, and this greatly reduces the need for performing slab experiments. Slab models also present certain technical issues (e.g. inclusion of a sea-ice model) which make some centres reluctant to commit resources to their development and could thus restrict participation in the project.
Patterned SST experiments

These involve forcing an atmospheric model with a realistic (relevant) projected SST distribution such as a mean pattern derived from a multi-model ensemble of fully coupled runs. For example, Wyant et al. (2006) used the SST distribution at time of CO2 doubling from CMIP 1%/year increasing CO2 simulations. The recommendation from the group was that we should pursue this approach. These experiments have the advantage that the models begin from the same control SST distribution and respond to the same climate change perturbation, thus reducing the degrees of freedom in the problem. With no unknowns in the forcing, they are also amenable to the “feedback kernels” method of Soden and Held (2006). It should be noted, of course, that these experiments will not allow us to examine how the SSTs respond to changes in cloud.
On the practical side, the following recommendations were made:

· The control experiment should use the climatological seasonal cycle of SST rather than varying (AMIP) SSTs. This helps to keep the experiments as simple as possible, eliminating potential complications such as the models’ different responses to ENSO. The AMIP runs will be present in AR5, in which case we need to ensure that the diagnostics we consider important are included as part of that experimental set-up, as these runs will undoubtedly be of great interest to CFMIP (e.g. cloud responses to ENSO, comparison with observations, etc.).
· The climate change SST distribution used should be constructed from as wide a range of models as possible, with a “mean pattern” derived by averaging the models’ SST change normalised by their global mean SST increase. This mean pattern can then be scaled up, for example by the average global mean SST increase across all the models or even by some arbitrary factor.
· The origin of the climate change SST distribution needs to be settled. Following the Wyant et al. (2006) approach links to already published work and helps to maintain relevance to 21st century climate change, which is likely to be highlighted in AR5. However, a mean pattern could also be derived from the AR4 slab models, maintaining a link to the equilibrium climate change experiments.

· Including a sea-ice perturbation pattern (using a simple algorithm) should be an optional experiment in addition to the SST-only forcing runs. This ensures that any technical difficulties centres might have doing this would not prevent them from participating in the project.
2. Other experiments
Forcing experiments 
We should do 2×CO2 fixed SST (Hansen) experiment but other types of forcing experiment do not really fall within the remit of CFMIP. One additional experiment that was proposed involved re-running the perturbed SST simulations with doubled CO2 (in practise this will probably be some factor, f×CO2, to maintain TOA balance). This experiment is “complete” in the sense that it includes tropospheric adjustment (fast forcing/feedbacks), is as inexpensive to run as the others and can be analysed in the same way.
Physics perturbation experiments 
It was felt that these should be driven by individual researchers or pilot studies rather than imposed across the project. Some pilot studies have, in fact, already begun. Publicising the results to the rest of the CFMIP community would then allow participants to pursue ideas and experiments they thought interesting

Aquaplanet experiments 
If aquaplanet models are able to provide insights into processes relevant to the cloud feedbacks we see in full GCMs then they could potentially make a valuable contribution to CFMIP.  The recommendation was that these be optional but we should certainly agree a common experimental design: the APE experimental design (see http://www.met.reading.ac.uk/~mike/APE/ape_spec.html for details) might provide a good starting point, which we could adapt to our own requirements as necessary. This would make a very good CFMIP/GCSS project which, given the links to LES studies, could be led by the GCSS participants to CFMIP. Note that although some concern was expressed about aquaplanet models’ inability to generate stratocumulus cloud it is possible to envisage an experimental design which would allow this, a zonally asymmetric boundary condition with a warm and cold pool, for example.
