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Figure S1. Map of regions used for analysis. The regions are: AO (Arctic Ocean), AL (Arctic Land), NPO (North Pacific Ocean), NA (North

America), NAO (North Atlantic Ocean), EUR (Europe), ASIA (Asia), TPO (Tropical Pacific Ocean), TAO (Tropical Atlantic Ocean), AF

(Africa), TIO (Tropical Indian Ocean), SPO (South Pacific Ocean), SA (South America), SAO (South Atlantic Ocean), SIO (South Indian

Ocean), AUS (Oceania), ANO (Antarctic Ocean), and ANT (Antarctica). From Jia et al. (2021)
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Figure S2. Probability distribution functions for the parameters in Table 1. The parameters display either the multiplication factor or absolute

changes applied to each parameter, as labeled in Table 1. Scale factors to the baseline size are shown for the emission diameter parameters

(e.g., EMI_CMR_FF). For example, the minimum emission diameter for fossil fuels is 30 nm * 0.5 = 25 nm.
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Figure S3. 200,000 model variants and their respective contribution of uncertainties from individual parameters in (a) ERF, (b) ERFaci, (c)

ERFari. Only parameters above 5% are shown. Identical to Figure 3 but CDNC_min is included in this analysis.

4



Figure S4. The standard deviation (uncertainty) of present-day aerosol optical depth (AOD) from variance-based sensitivity sampling across

500,000 model variants using Gaussian process emulator. Each plot represents the total AOD uncertainty when that parameter is sampled,

while all other parameters are set to the control.
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Figure S5. As in Figure S4, but showing Ångström exponent (AE)
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Figure S6. As in Figure S4, but showing single scattering albedo (SSA)
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Figure S7. Comparison with MODIS
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Figure S8. The standard deviation (uncertainty) of effective radiative forcing (ERF) from variance-based sensitivity sampling across 500,000

model variants using Gaussian process emulator. Each plot represents the total ERF uncertainty when that parameter is sampled, while all

other parameters are set to the control.
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