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Figure 8. As in Fig. 5 except for the AerChemMIP aerosol only proxy.

ice regions and found values of 0.57±0.47 and -0.84±0.74cm−3 for the pre- and post-1970 periods, respectively, suggesting

that the effect is small for this model.400

3.4.1 Aerosol-only emissions

Figure 8 shows the contributions to ∆FSW↑ from the changes in the different aerosol and cloud variables for the AerChemMIP-

aerosol-only-proxy run calculated, as in Section 3.2, using offline radiative calculations. Percentages are quoted relative to the

offline-estimated total ∆FSW↑ for the AerChemMIP-aerosol-only-proxy (6.7±1.2 W m−2) rather than the actual ∆FSW↑

(6.6±1.7 W m−2). ∆Nd provides the largest contribution during the pre-1970 period (3.0±0.36 W m−2 or 44.2% of the total).405

The ∆fc contribution is significantly smaller (1.9±1.1 W m−2 or 27.8%) with the ∆L contribution (21.8%) being slightly

smaller still. The ∆F clear−sky
SW↑ contribution is small and uncertain at 0.53±0.53 W m−2 or 7.8%.

The small ∆F clear−sky
SW↑ contribution in the pre-1970 period indicates that the ARI forcing is quite small, which is consistent

with Grosvenor and Carslaw (2020). The large ∆Nd contribution shows that the Twomey ACI effect is very important in

driving the ∆FSW↑ from aerosols. However, the contributions from changes in the cloud macrophysical properties (fc and L)410

are slightly more important than the Twomey ACI effect when considered together, comprising 49.1% of the ∆FSW↑ change,

compared to 44.2% from the cloud microphysical response (i.e., due to Nd changes). However, in Section 3.5.2 we show that

some of the changes in fc and potentially in L are due to cloud feedbacks that are likely to have been induced by changes in

temperature, and hence do not solely represent forcing via cloud adjustments.

For the post-1970 period the contribution to the total ∆FSW↑ (-2.7±1.9 W m−2) from changes in Nd is -0.95±0.38 W m−2.415

The contribution from changes in fc is also negative and of a similar magnitude, but highly uncertain (-1.1±1.6 W m−2). The L

and ∆F clear−sky
SW↑ contributions (-0.41±0.67 W m−2 and -0.33±1.3 W m−2 respectively) are smaller and also very uncertain.

Changes in the macrophysical cloud properties (fc and L; 54.1%) therefore dominate over those of the microphysical variables

(Nd; 34.7%) although the macrophysical contributions are highly uncertain.
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