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Figure 9. As in Fig. 5 except for the greenhouse gas only proxy.

3.4.2 Greenhouse gas-only emissions420

The effects of greenhouse gases on ∆FSW↑ are almost entirely driven by changes in fc for both the pre-1970 period and the

post-1970 period (Fig. 9) with a larger magnitude of contribution for the post-1970 period (-2.0±0.84 vs -1.5±0.54 W m−2

in the pre-1970 period) despite the post-1970 period being a shorter span of time. This is likely due to an enhanced rate of

greenhouse gas emissions during the post-1970 period resulting in a more rapid temperature increase.

3.5 Aerosol forcing vs cloud-climate feedbacks425

Here we examine the relative roles of aerosol forcing and feedbacks resulting from climate change (temperature, atmo-

spheric/ocean circulation changes, etc.) on the change in FSW↑ and the cloud variables.

Aerosol forcing is the change in FSW↑ caused by a change in aerosols without a change in climate (SSTs; water vapour;

atmosphere and ocean circulation, etc.). This includes rapid cloud adjustments of fc and L which are potentially a major cause

of changes in FSW↑.430

For the greenhouse gas-only runs, we assume that the changes in FSW↑, fc and L are due to climate feedbacks with no

effect of greenhouse gases on cloud or clear-sky adjustments. However, we acknowledge that such effects may be possible.

For example, the results of Andrews and Forster (2008) showed a -0.18 W m−2 global change in FSW↑ from greenhouse gas

adjustments (termed semi-direct forcing in that paper) for the HADGEM1 model in a doubling CO2 experiment. This would

represent a small fraction (6.4%) of the -2.8 W m−2 change from the AerChemMIP-GHG-only-proxy run for the post-1970435

period (although the latter is for the North Atlantic region only) and is also likely to be an overestimate for our case since

the change in CO2 for the post-1970 period is less than a doubling. Furthermore, Figure 7.4 of the AR6 assessment (Forster

et al., 2021) estimates the global CO2 adjustment effect to be around 5% of the total ERF, although this is for the combined

shortwave and longwave values.

For the AerChemMIP-aerosol-only-proxy runs changes in FSW↑, fc and L are split between aerosol forcing and climate440

feedback terms using two different methods. The first method estimates the feedback term as the change of the quantity
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