Anonymous Referee #2

This study investigates the regional and local contribution of air pollution in Beijing through a modeling approach.
| am generally positive to the topic, presentation, and result. However some issues need to be clarified and
justified before potential acceptance.

We thank the reviewer for their comments and suggestions. Please find below our replies and the related
modifications to the manuscript. The page and line numbers refer to the version of the manuscript published on
ACPD.

1. When | read the paper for the first time, | was wondering that is the result of this study a generalized work or
a case study? From the conclusions | found the statement being very confirmative and generalizable in Beijing
region. If the authors like to make a stronger statement, they should provide a more consolidate proof; otherwise
the author should give potential limitation or factors that could be missed in the study, so a paper generalization
could be difficult to achieve, e.g. the emission inventory is only available at a single year of 2013.

It is true that there are limitations due to the limited data and a comment to this effect has been added in the
discussion. However we have 4 years (2013 — 2016) of measured CO in Beijing and the yearly sums give as a
degree of comfort for the results.

The text below was added to the last paragraph of the section 3.2 in the discussion (P10, 119):

“While our model analysis is limited by the MEIC emission inventory existing only for 2013, the consistent year-
to-year CO levels indicate the average yearly pathways do not change a lot from year to year. This indicates that
we can confidently use the 2013 MEIC CO emission inventories to understand the importance of meteorological
variations in pollution transportation to Beijing. “

2. The clean air policy in China has been executed starting around 2013, the pm2.5 pollution is seen peaked at
2011-2012 and is largely reduced since. Is this the reason the authors choose 2013-2016 as study period? If not,
how much contribution and correlation between the study result and reduction of local emission due to the new
policy? If so, 2013 represents a special year, does it mean that we should not overinterpret the result?

In this study we are looking at CO contribution and as per our response to reviewer 2 point 1 the CO in Beijing
didn’t have any dramatic change during the study period. PM2.5 has been decreasing during the years, however
here we only use the measured PM,s as an indicator of pollution events as now mentioned in section 2.3 of the
manuscript.

3. Does the result from figures 2 and 3 result in the change of area of interest in figure 4? Why the figure 4 is not
centered at Beijing? How do the authors define the boundary of regional contribution? (It is difficult to see the
“black box” in figure 4). On page 6 the authors discuss the result by quadrants, that is inconsistent with figure 4.

Figure 4 “black box” —that was a mistake in the caption. Caption for Figure 4 (P5) corrected to say: “Figure 4: The
blue box represents the regional contributions from outside Beijing and the red box is the Beijing region. The map
also shows the 2010 population census (people per pixel — WorldPop data)”

Figure 2 and 3 are not related. Figure 2 is split into 4 quadrants because we are interested to see where the NAME
air masses passed over during their 5 day travel to Beijing. Figure 3 compares the model UM Met data to the
measured met data from IAP.

Figure 4 is not centred on Beijing, since Beijing is in the east of China and we are interested to see the
contributions from Central and south China to Beijing (since most of the CO sources are found in those regions in
China, see Figure 2). The domain was the same between Figure 2 and Figure 4 however, for the regional
contributions we are only interested on the sources within China.



4. When the author uses regression analysis to demonstrate the “account-ability” (P8, 16) of model to the
measurement, they should use the “coefficient of determination”, instead of the correlation coefficient. The
former is the right statistical measure to indicate the proportion of the variance in the measurements that is
predictable from the model.

Corrected to state R% (P8, I5,6). The text was changed to say:

“There is generally good agreement between the measured and modelled CO at the IAP from the 5 day backward
trajectories, with a coefficient of determination of R? = 0.571 see Figure 7. Moreover, the coefficient of
determination for the 4 year measured CO and the modelled CO in Beijing was calculated, R = 0.479.”

Minors and typos::

P2, 118. Missing parentheses.

Corrected

P2, 127. Missing parentheses.

Corrected

P3, |6. Extra comma in citation.

Corrected

P3, 117 why the resolution is different from 19?

Forgot to specify that during the study period the meteorological field’s resolution changed therefore | added the
following in section 2.1:

P3, 19 was added: “These fields from 01/01/2013 to 15/07/2014 have a horizontal grid resolution of 0.35°
longitude by 0.23° latitude and from 15/07/2014 to the end of our study period (31/12/2016) have a resolution
of 0.23° longitude by 0.16° latitude. Throughout, the meteorological fields have 59 vertical levels up to an
approximate height of 30 km.”

P3, 117 was added: “To avoid inconsistency in the resolution of the outputs due to the two different resolutions
of the meteorological fields, all the NAME footprints are outputted with the same resolution.”



