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In order to improve predictions, there is a need to understand the dominant
processes associated with climate change and how realistically they are simu-
lated in climate models. By isolating the important feedbacks, an evaluation of
these processes can take place.
We compare the transient response of two versions of the Hadley Centre’s
coupled atmosphere-ocean GCM, namely HadCM2 and HadCM3, to increasing
GHGs and investigate the reasons for differences in that response. Through an
understanding of the mechanisms of the differences, the realism (or otherwise)
of feedbacks can be evaluated and therefore confidence in predictions improved.
In order to identify the physical processes which have a large impact on the
model’s response, a series of sensitivity experiments have been conducted with a
coupled atmosphere-mixed layer ocean model. Much of the different pattern of
response results from changes to the boundary layer scheme combining in a non-
linear way with changes to the cloud scheme to alter the tropical temperature
and precipitation response in the model. The new land surface exchange scheme
in HadCM3, largely accounts for the different northern hemisphere continental
surface temperature response.


