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Lei et al. present a successful model development work based on NCAR CAM-Chem
chemistry-climate model. Generally, it is a very good article in mercury study. The work
expands the function of CAM-Chem model. Most of works in this article is on model
evaluation. Although the evaluation shows the good performance of the model, I’d like
to point out following points that can be better handled.

1, The article well discussed the current debate on atmospheric mercury oxidation
mechanism. This is a key issue for current mercury study. The authors try to stand in
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the middle by presenting both ozone and bromine oxidation mechanisms in the model.
However, I would suggest that authors present their opinion on this issue, at least in
discussion part. For your reference, my point is that bromine concentration is too low
in the troposphere and thus bromine oxidation mechanism is impossible to explain
the current Hg pattern. Two reasons: (1) The major source for Br would come from
the air-sea exchange. As a typical distribution, only coastal regions and near ocean
surface atmosphere would have enough bromine. Bromine over land would be too low
to explain present mercury patterns. (2) Bromine from ocean may mainly present in
ionic form. The reduction power to produce enough Br is doubted.

2, The article cited and used a lot of measurements, which is very necessary for model
validation. However, although some data have been used in other works, it doesn’t
mean that they are good. They may not have enough representativeness. For example,
this article used the ACE-Asia vertical mercury profile in Figure 4. The measurements
are made in East Asia, where the wind field and the mercury plume from China contains
large variability and rarely be consistent. It would mislead the model validation for
climate scale. I would suggest to find new vertical data over land to better evaluate the
model. So was in Figure 5, both sites are in coastal regions. The seasonal cycle may
be mainly affected by seasonal wind fields (similar to monsoon). Therefore, they may
interpret a wrong seasonal pattern.
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