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SUMMARY

Recent research on tropical cloudiness and its representation in the Hadley Centre Climate model is reported. Building on previous studies, a new methodology is described which enables climate model simulations of tropical  cloudiness to be evaluated in terms of ‘dynamical regime’,  defined in terms of the surface forcing and the large-scale circulation. This technique allows model simulations to be compared to Earth Observation data in a consistent manner which helps to identify strengths and weaknesses of the physical parametrizations. Using two versions of the current climate model, examples are shown which demonstrate how relating the simulation of clouds and their radiative effects to the prevailing dynamical conditions can aid model development and improvement.

Using similar methods, the cloud changes associated with the 1998 ENSO event are investigated. It is found that cloud changes occurring over the west Pacific warm pool can be related to the changes in the dynamical regime over this region, in particular the anomalous occurrence of subsiding motion during the 1998 ENSO. While version HadAM3 of the climate model simulates the changes of dynamic regime well, it is found that the associated cloud changes and their radiative effects are poorly represented.
Finally, it is shown that satellite-observed decadal variations in the tropical radiation budget, which are thought to be related to changes in tropical cloudiness, cannot be reproduced by HadAM3 forced by the observed SST/sea ice record. Furthermore, variations of the magnitude shown by the satellite data are not present in the coupled version of the Hadley Centre model (HadCM3) or when currently used climate forcings (including volcanic, solar, greenhouse-gas, sulphate aerosol and ozone) are applied to HadAM3.

