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Figure 3. Climatological mean total (left), liquid water (middle) and ice (right) cloud fractions respectively in the three columns from
(a) MODIS observations and (b) ECE3-FORCeS simulations and (c) their difference with respect to MODIS observations.
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Figure 4. Left: climatological mean CRE (in Wm_z) in SW (left) and LW (right) at the TOA from (a) CERES-EBAF observations and
(b) differences in CMIP6 simulations and (¢) ECE3-FORCeS simulations from observations. Right: zonally averaged climatological mean
CRE in SW and LW shown as differences from the observations.

west of the South American continent, acts as a barrier that maximum pollution outflow over the oceans occurs and the
partially hinders the transport of pollutants to the oceans. regions where the maximum frequency of low-level liquid
The low cloud fraction ranges from 0.3 to 0.7 over these clouds is observed are not the same. The maximum aerosol—
regions. It should also be noted that the regions where the
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Figure 10. Statistically significant heterogeneous patterns in mode 1 derived from the MCA over a biomass burning (BB 1) outflow region of

Africa.

Figure 11. Statistically significant heterogeneous patterns in mode 1 derived from the MCA over a biomass burning (BB2) outflow region of

South America.

Figure 12. The monthly principal components of AOD corresponding to mode 1 of the MCA.

bias in the SW TOA CRE:s is reduced by nearly 50 % over
this region.

Using these simulations from the ECE3-FORCeS, we fur-
ther carried out a maximum covariance analysis between
AOD and CD effective radius. The aim of this exercise was
not to identify any new climate process but rather to test
whether the covariability between AOD and CD effective
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radius could also be seen at the larger spatial and temporal
scales. Among the three oceanic regions that were chosen
based on the high frequency of aerosol and low-level cloud
overlap, the strongest statistically significant inverse covari-
ability between AOD and CD effective radius was observed
over the eastern Chinese outflow region. Here, the aerosol
loading is generally quite high and the aerosol sources are
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