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How ice and rain may influence the MOC
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Perturbations of the northern hemisphere freshwater flux have become a standard
experiment to test a climate model’s sensitivity to climate change, both for future
and past climate scenarios. There are two very different processes that determine the
strength of the freshwater forcing: The hydrological cycle, which does not change the
volume of the ocean, and melting (or accumulation) of inland ice and snow, represent-
ing a net volume flux into (out of) the ocean.

A 4-box model system for the meridional overturning circulation of the Atlantic Ocean

is presented. The system is strictly conserving salt and has an adjustable volume,
implying that perturbations in the freshwater flux can be specified as to arise from
changes in the hydrological cycle or from changes in the volume of water stored on
land. An esemble of simple climate scenarios is presented, and the differences that are
caused by the different forcing mechanisms are analysed in terms of the volume, salt
and heat fluxes between the different boxes, and the thickness of the mean thermo-
cline.



