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General Comments:

The authors provide a detailed analysis to constrain BC emissions from Jiangsu
(China) using observations from two stations. They found BC emissions are signifi-
cantly overestimated in the bottom-up inventories, which has important implications.
However, I have some major concerns about the representation of their stations to the
whole region, and the inversion methodology. I recommend the paper for publication
after consideration of the points below.

Specific Comments:

1: Abstract Lines 28-29, please confirm the same BC concentrations (i.e. 3.4 ug/m3)
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at both sites. In addition, Lines 39-40 say: “the simulated annual mean was elevated
to 2.6”. I assume it is elevated from 3.4 to 2.6?

2: Line 257-258 Are 5 days long enough to minimize the influences of initial condi-
tions? I checked the methodology of other studies and found much longer initialization
periods. For example, 3 months in Wang et al. (2013) and Mao et al. (2015).
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3: Table 2 As shown with the annual mean result:

* NJU, the a priori is 0.4 lower than obs, and is reduced by 0.6 in the inversion. The a
posteriori is 1.0 lower than obs.

* PAES, the a priori is 0.9 higher than obs, and is reduced by 0.8 in the inversion. The
a posteriori is 0.1 higher than obs.

It seems that the inversion simply moves the bias from PAES to NJU by reducing the
total emissions, suggesting the inversion system is dominated by PAES. Considering
the inconsistency between NJU and PAES, it is hard to say whether the conclusion is
reliable to provide a good representation for the whole region.

4: Section 4.1 As shown in Table 2, the model simulation (2.38) is already lower than
obs (2.69) in April at NJU. When only NJU data is used, how could the inversion keep
reducing the emissions with scaling factors, 0.42, 0.95 and 0.65? Theoretically, an
inversion system should minimize the discrepancy between model and obs rather than
magnifying it.
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5: Table 4 More information is needed in the caption. It is really difficult to follow the
discussion to distinguish the Cases (B, 1, 2, 3, 4, 5) and Cases (6, 7).
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