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This is a highly interesting paper, which I enjoyed reading. Just a few comments that I
would recommend considering/discussing in a revised version:

1. Using random forests, the authors here focus on emulating the chemical sys-
tem of an air pollution forecasting model for the troposphere. However, machine
learning has also been used to forecast air pollution itself (e.g. Mallet et al. 2008).
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2. Composition changes such as ozone are also important for climate, which is a
topic not considered here, but worth mentioning in the Discussions (cf. Nowack
et al. 2018). I assume due to the use of a chemistry-transport model you did
not consider feedbacks of ozone on meteorology/climate? It would be good to
briefly contrast the challenges in air pollution modelling as compared to climate
modelling where stratospheric ozone changes are particularly important and still
expensive to calculate (cf. Nowack et al. 2015).

3. Concerning the selection of the cross-validation method: since you predict time
series of chemical species concentrations/concentration changes, the samples
for longer-lived species are not independent. From the current description in the
paper, it seems that these time-dependencies were not taken into account in the
cross-validation. Are the authors using a sequential cross-validation method, e.g.

http://scikit-learn.org/stable/modules/generated/sklearn.model_selection.
TimeSeriesSplit.html

which was also used and described in Nowack et al. (2018)?

4. How is the boundary between the troposphere and stratosphere (where chem-
istry is interactive but linearized) handled? Is there any effect of the tropospheric
machine learning predictions on the stratosphere? If yes, could this in turn affect
some of the tropospheric results, for example, due to changes in the photochem-
ical environment, or transport?
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