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Radiative cloud forcing is a nonlinear function of cloud amount and optical depth.
This implies a rectification of cloud temporal variability onto the time-mean radiative
forcing. For instance, fixing clouds at their time-mean value in NCAR’s CCM3 GCM
results in a climate much warmer than in the case with interactive clouds. Similar
effects have been encountered by other investigators but with varying sign and magni-
tude. Here, we investigate these effects quantitatively using CCM3 and an offline ra-
diative model. In the GCM, the amplitude of cloud variability is scaled between 100%
and 0% and the resulting globally averaged top-of-atmosphere radiative imbalance is
found to vary non-linearly from 0 to 8Wm−2. With full, but specified, variability the
imbalance is not significantly different from that with model-calculated clouds, and
it is concluded that the effect may be explained chiefly in terms of the cloud vari-
ability alone, disregarding feedbacks with the ambient fields. Variability patterns are
identified at latitudes 30◦N and 50◦N and a non-linearity in the cloud extinction op-
tical depth parameterization is found to give rise to a cooling effect unless the whole
column displays a very uniform variability.


