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Figure 5. Estimated contributions to the change in FSW↑ (∆FSW↑) between 1870 and 1970 (the pre-1970 period) and between 1971 and

2014 (the post-1970 period) due to changes in Nd, fc, L and F clear−sky
SW↑ calculated using an offline radiative transfer algorithm by allowing

only one variable at a time to vary. All results are for the UKESM1 model.

Table 2. ∆FSW↑values for the two periods. Shown are the actual values from the model output (online radiative calculations), the recon-

structed values (using offline radiative calculations with all variables changing over time) and the estimated contributions from changes in fc,

Nd, L, clear-sky FSW↑ (F clear−sky
SW↑ ) and surface albedo. N.B., the surface albedo contribution here only includes that from cloudy conditions;

the effect of surface albedo in clear skies is included in F clear−sky
SW↑ . The contributions are also quoted as percentages of the full offline values

(offline radiative calculations with all variables changing over time). Residuals from the the full offline values are also listed.

UKESM1 AerChemMIP-

aerosol-only-proxy

AerChemMIP-

GHG-only-proxy

1850-1970 1971-2014 1850-1970 1971-2014 1850-1970 1971-2014

Actual ∆FSW↑

(W m−2)

4.7±0.98 -6.0±1.4 6.6±1.7 -3.4±3.3 -2.3±0.73 -2.8±1.8

Offline ∆FSW↑

(W m−2)

5.0±0.70 -4.8±0.88 6.7±1.2 -2.7±1.9 -1.9±0.49 -2.2±1.1

Contribution to

∆FSW↑ (W m−2)

from:-

fc (∆F eff
aci fc

) 0.69±0.25 (13.8%) -3.1±0.38 (64.8%) 1.9±1.1 (27.8%) -1.1±1.6 (39.6%) -1.5±0.54 (77.2%) -2.0±0.84 (90.5%)

Nd (∆F eff
aci Nd

) 2.9±0.55 (58.6%) -0.98±0.32 (20.4%) 3.0±0.36 (44.2%) -0.95±0.38 (34.7%) -0.07±0.04 (3.7%) -0.01±0.07 (0.31%)

L (∆F eff
aci L) 1.0±0.09 (20.0%) -0.36±0.14 (7.5%) 1.5±0.35 (21.8%) -0.41±0.67 (15.1%) -0.34±0.19 (17.6%) -0.14±0.28 (6.4%)

Clear-sky 0.48±0.26 (9.5%) -0.48±0.61 (10.1%) 0.53±0.53 (7.8%) -0.33±1.3 (12.1%) -0.03±0.27 (1.8%) -0.20±0.66 (9.2%)

Surface albedo 0.03±0.03 (0.66%) -0.01±0.08 (0.28%) -0.00±0.07 (-0.04%) -0.00±0.16 (0.04%) 0.04±0.03 (-1.8%) -0.01±0.08 (0.58%)

Residual -0.13 (-2.6%) 0.15 (-0.57%) -0.03 (1.5%) 0.15 (-4.2%) -0.11 (-1.6%) 0.04 (-4.4%)
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