
Figure 7. Illustration of sampling by trajectories. The sample size (greyscale) is determined by counting the number of trajectories (colored

lines) per grid box. Note that the trajectories shown are the same as in Figure 1.

Figure 8 compares the three spatially resolved types of error for the rCRE emulator. The standard deviation of the ensemble

is mostly smaller than the standard deviation of the individual emulator. This reflects the larger amount of data and informa-

tion considered when building the emulator ensemble. Comparison with the sampling uncertainty indicates that the ensemble

standard deviation may be overconfident in poorly sampled regions because it cannot capture the true level of noise in these

regions. Therefore, because the ensemble uncertainty is generally small, we will use the sampling uncertainty to guide the5

interpretation of the rCRE emulator in the following.

4.2 Comparison to bilinear regression and effective degrees of freedom

Previous studies have determined partial susceptibilities as in Equation 2 from binned linear (Sena et al., 2016, e.g.,) or bilinear

regression (Jiang et al., 2010; Glassmeier and Lohmann, 2018). We therefore add a brief comparison of our method to bilinear

regression. Figure 9 demonstrates that bilinear regression does not capture the simulation data as well as the emulator surface.10

While the coefficient of determination, r2 = 0.95, and rmse= 0.05 are acceptable, the regression surfaces cannot account for

the tilt of isolines discussed in Section 4. As a consequence, the regression surface predicts a large region of unphysically

negative rCRE. The reason behind the poor performance of bilinear regression is that its 3 free parameters are insufficient

to capture the complexity of the emulated surface. The number of degrees of freedom required to adequately capture the
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