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Brunetti et al. (2019) obtained alternative climate attractors using the (MITgcm) in coupled
aquaplanets under the same forcing (i.e. same solar energy input and CO, content in the atmosphere) [1].

To evaluate the impact of model configuration on energy, water mass and entropy budgets and associated transports, we apply
the (TheDiaTo) [2] to these climate attractors and different model configurations.

Goal: identify which configuration is the best from the point of view of global conservation and efficiency of the thermal
engine
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— Atmospheric heat transport pretty similar in the two cases
— More intense oceanic heat transport when friction heating is lost: peaks about 6.9% (resp. 11.2%) more in southern
(resp. northern) hemisphere
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— Indirect method cannot be used because the number of pressure levels is too low (N=5) and it does not permit a
sufficiently good representation of vertical processes
— Friction heating has little impact on the total entropy production

The main signature of re-injecting friction heating into the system is a more balanced energy budget at the top of the
atmosphere, associated to a less intense meridional heat transport in the ocean and to a smaller storage of zonal available
potential energy.

Outlook: extend the analysis to other MITgcm configurations (e.g. different cloud parameterizations, CO2 exchange between
atmosphere and ocean) and to different climate steady-states.
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