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miagnitude than this; -0.14 K in the NH and +0.12 K in the SH,
indicative of substantial net heat flow from the SH to the NH.

Conclusions and Discussion

The principal motivation for the preserit study was to examine
the climatic effect of a horizontally inhomogeneous perturbation
in radiative forcing resulting from the inhomogeneous distribu-
tion of anthropogenic aerosols. In global and annual mean we
find essentially equal sensitivity to equal but opposite forcings by
greenhouse gases and aerosols, evidenced by a near zero global
and annual response of the system to zero net forcing. This result
supports the suggestion [Houghton et al., 1992] that cooling
forcing by anthropogenic aerosols may be offsetting a substantial
fraction of the global mean response to forcing due to greenhouse
gases.

When temperature response is examined by hemispheres we
find that the hemispheres respond qualitatively as expected
(cooling in the NH, warming in the SH). However the magnitude
of the response in either hemisphere is substantially less than
would be expected if the hemispheres were completely decou-
pled, because a major fraction of the negative forcing in the NH
is expressed as a decrease in the magnitude of SH warming.
Such lesser hemispheric response suggests that inferring global
temperature sensitivity from the interhemispheric difference in
magnitudes in temperature anomaly trends under assumption that
the hemispheres are decoupled will lead to substantial underesti-
mation of this sensitivity. Finally, in examining regional
temperature response we find considerable spatial displacement
between the loci of regional forcing and temperature response.
This result again suggests that heat transport by atmospheric
circulation processes will confound attempts to empirically infer
temperature sensitivity from the relation between regional forcing
and regional femperature anomaly trends.

The finding of the present study of essentially equal sensitivity
to greenhouse gas and aerosol forcings differs from that of an
earlier study by Taylor and Penner [1994], which found greater
sensitivity to greenhouse gas than aerosol forcing. However,
extension of that work [K. Taylor , private communication, 1995;
Santer et al., 1995] has indicated that the earlier result was an
artifact of the calculation and that the sensitivities are essentially
identical and nearly the same as that reported by Wang et al.
[1992], 1.25 K/Wm2. Thus, both studies can be taken as indi-
cating that the global and annual mean temperature respond to the
algebraic sum of longwave greenhouse forcing and shortwave
aerosol forcing. The two studies also concur in the finding of
substantial differences between regional and hemispheric patterns
of forcing and response, and can be taken as indicating the need
to explicitly represent the spatial and seasonal distribution of
aerosol forcing when examining climate response at a level more
detailed than the global and annual mean.
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