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Figure S1: The relationships between the test (“true”) values of (a) 6BrC, (b) Koa, (€) MAEoa and (d) the BC/OA ratio from
the synthetic dataset and the corresponding predicted values. The computations are similar to those shown in Fig. 5, except
that the predictions were constrained only with AAE 40870 and SSA4. Values of 8BrC, koa, and MAEg, are shown for the 440
nm wavelength. Vertical bars depict the confidence intervals in terms of the 90th percentile of the corresponding a posteriori
probability distributions. The legends report the averages of the test and predicted values, the coefficient of determination
(R?), and the mean square error (MSE).
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Figure S2: The relationships between the test (“true”) values of the wavelength dependence of OA IRI (w) from the synthetic
dataset and the corresponding predicted values. The relationships were computed with the synthetic data using different
combinations of observed properties: (a) two AAEs and SSA4, (b) only two AAEs, and (c) only AAE 0870 and SSA44. The
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error bars and the legend are explained in the legend for Fig. S1.
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() @ retrievals: <5BrC>=(1.61:0.84)x10""; SD=8.38x102

X y=1.33x(1-[440/870]%) : MSE=1.80x10"2
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Figure S3: Results of the application of the retrieval algorithm to the AERONET data: inferred values of (a) 6BrC, (b)
koa, (€) MAEg, at the 440 nm wavelength as a function of the observed values of AAE 40570, along with (d) the BC/OA
ratio as a function of the observed SSA,. The inferred values and their approximations are similar to those shown in Fig.

8, except that they are obtained for test case 1 of the estimation procedure (see Sect. 4.4).
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Figure S4: Comparison of the a posteriori estimates of (a) 8BrC, (b) koa, (¢) MAEa, and (d) the BC/OA ratio, derived
from the AERONET data in the base case of the estimation procedure to the corresponding estimates obtained in the test
case 1 (see definitions of the estimation cases in Sect. 4.4). The error bars represent the confidence intervals in terms of
the 68.3 percentile (one sigma) of the corresponding a posteriori probability distributions.
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Figure S5: The same as in Fig. 8 and Fig. S3, except that the inferred values are obtained for test case 2 of the estimation
procedure. Note that some data points shown in Fig. 8 and S3 are missing in the given figure (and vice versa) as a result of
the application of the common exclusion criterion specified in Sect. 4.3 (that is, the differences between all components of
the observation vector z, and its model counterpart z,, exceed the corresponding standard deviations for all samples of
model data) to the look-up tables for the different test cases.
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Figure S6: The same as in Fig. S4, except that the estimates for the base case are compared with those for test case 2.
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Figure S7: The same as in Fig. 8 and S3, except that the inferred values are obtained for test case 3 of the estimation pro-
cedure.

Figure S8: The same as in Figs. S4 and S6, except that the estimates for the base case are compared with those for test

case 3.
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