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This paper separates the contributions of emissions and meteorology to PM2.5 trends in
different regions of China for 2000-2018 by reconstructing the PM2.5 record back to 2000
using satellite AOD data and a machine-learning approach including information from
PM2.5 data,WRF-CMAQ model results, and meteorological variables. This is a remarkable
piece of work and the first such analysis to my knowledge that goes back to 2000, thus
providing a long-term perspective on the role of meteorology and enabling a better
understanding of the relation of PM2.5 trends to anthropogenic emissions.  This includes
better definition of the 2000s maximum. The analysis seems carefully done and the
interpretation is insightful. A particularly interesting result, as the authors point out, is
that interannual meteorological variability can play an important role in driving PM2.5
trends over the 3-5 year horizon of government action plans. I support publication but
suggest a few editorial revisions.

 

The writing is in general very good but there are recurring problems with the tense
form of verbs. For example, the last sentence of the abstract should read ‘is severe…is
clustered’.  At various points in the paper, ‘meteorology-associate’ should be
‘meteorology-associated’. The authors should check throughout.
I found Figure 1 to be incomprehensible and Section 2.1 riddled with machine-learning
jargon, and this initially discouraged me from the paper. One way to fix Figure 1 would
be with a detailed caption describing the different elements of the Figure. Section 2.1.2
and other portions of the text should be edited for a readership not steeped in machine-
learning packages.
Lines 260-263: it would be worth citing other papers that projected the effect of climate
change in BTH, particularly since they did not agree: (1) Cai, W., Li, K., Liao, H., Wang,
H., and Wu, L.: Weather conditions conducive to Beijing severe haze more frequent
under climate change, Nat. Clim. Change, 7, 257–262, 2017; (2) Shen, L., D.J. Jacob,
L.J. Mickley, Y. Wang, and Q. Zhang, Insignificant effect of climate change on winter
haze pollution in Beijing, Atmos. Chem. Phys., 18, 17489-17496, 2018. Can the current
work arbitrate based on the 20-year record? Probably not but it would be worth some
comment.



Line 290: the same north-south contrast in the association of PM2.5 with RH was found
by Zhai et al. (2019), previously cited but worth citing here, because they explained
this contrast differently in terms of the origins of high-RH air masses and the links to
aqueous chemical production and deposition.
Line 325: I think ‘interannual’ should be ‘long-term trends’
Lines 361-362: I don’t understand ‘First, the satellite retrievals exhibited an increasing
prediction error when hindcasting historical pollution levels.’ …and the related
discussion.
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