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Responses to the reviewer’s specific comments and questions:

Reviewer #1 (Comments):

General comments:

This manuscript classifies two haze episodes in Korean Peninsula based on different sources,
one is from the Siberia forest fire during the late July, 2014, and the other one is from urban and
industrial complexes in the East China during the mid July. It also characterizes the chemical
compositions of the pollutants during these two haze episodes. This manuscript is well
organized, however the presentation of the results part should be improved. You should describe
the figure first before you use the information of the figure to support your conclusion.

Specific comments:

I have some concerns about the scatter plots in Figure 11. First, I don’t know what black circles
represent for. I couldn’t find description of the black circles anywhere.

Response: Following sentence has been added in the caption of Fig. 11 in the revised MS.
“Open black circles represent the remaining sampling days in July 2014.”

Second, the authors mentioned “positive correlation”, “poor correlation”, or “good
correlation” many times, however, it is not convincing to find correlation from only two or
three samples. Here, more samples are needed to draw the conclusion on the correlation. Thus,
this analysis is not a good support to his conclusion.

Response: We agreed to the reviewer’ comment. We decided to remove the terms “positive
correlation”, “poor correlation”, or “good correlation” in the revised MS. Specific changes can
be seen in the late part of this revision document.

Third, if you want to show the trends between different chemical compositions, the scatter plot



is still not a good tool. Without the time and location of each sample, and so few samples, how
could you know the trend is increasing or decreasing with time?

Response: We agreed to the reviewer’ comment. We decided to remove the terms “positive
correlation”, “poor correlation”, or “good correlation” in the revised MS.

This manuscript actually covers two haze episodes in every analysis and show chemical
composition impacts in both haze episodes. Why does the title only include the part of Siberia
forest fires?

Response: Thank you for the comment. Long-range transport of the Siberia forest fire to the
Korean Peninsula rarely happen throughout season. However, long-range transport of the
Chinese haze are frequently observed and studied. Thus, we want to focus more on the impact
of the Siberia forest fire in the title of the manuscript.

Line 57. Define PM10.
Response: The phrase “(particulate matter with a diameter of <10 um)” has been added in line
56 in the revised MS.

Line 96. You have to mention that the anthropogenic pollution episode is not in the same period
as smoke plumes pollution episode.

Response: The phrase “in the middle of July 2014 has been added in lines 96-97 in the revised
MS.

Section 2. There are a lot of observations from different sites, and those observations are used
in different analyses of this study. I couldn’t remember where they come from when | read the
later results. | suggest making a table to describe the observation data, include information like
where do they come from, site numbers, collecting method, sample frequency, used in which
analysis or which figure, etc.

Response: Thank you for the suggestion. We decided to add a table containing summary of
measurement parameters and conditions. Following sentence has been added in line 102 in the
revised MS.

“Table 1 summaries the measurement parameters and conditions of this study.”

Following table has been added in table 1 in the revised MS.

Table 1. Measurement parameters and conditions of this study.

Measurement Site Sampling Measurement method Data
parameters method frequency
PM, 5 mass Daejeon, Online Beta-attenuation 1h




Korea measurement monitor
Levoglucosan, Daejeon, PM,s filter | High-performance 1 day
Mannosan Korea sampling anion-exchange

chromatography

Water-soluble  ions | Daejeon, PM,5 filter | lon Chromatography 1 day
(NOg, SO,2, etc) Korea sampling
Organic carbon | Daejeon, Online Semi-continuous OC/EC | 1 h
(00), elemental | Korea measurement analyzer
carbon (EC)
Aerosol optical depth | Yakutsk and | Online Sunphotometer ~15 min
(AOD) Ussuriysk, measurement

Russia

Line 202. The authors only mention two peaks and ignore the peak on 2 July. If you don’t want

readers to focus on the first peak, you can show the period from 8 July to 31 July. At the

beginning of the results section, it is weird to only mention the point that authors want to focus

on without explanation of the whole picture. You also need a leading sentence at the beginning

of section 3 or at the end of section 3.1 to inform that you will focus on the ‘‘first” and

“second” episodes and you are going to show this and that, since you have a very long result

section.

Response: Thank you for the comment. As reviewer suggested, we have decided to show data

from 4 July to 31 July not to confuse readers. The study period of figure 2 and figure 9 were
modified as 4 July to 31 July. Please see the modified figure 2 and figure 9 in the revised MS.
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Fig. 2. Temporal variations in the chemical components of fine particulate matter




(PMy_5) at the Daejeon site during July 2014.
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Fig. 9. Temporal variations in PM,s mass, K*, levoglucosan, OC, EC, and SO4*
concentrations at the Daejeon site over the entire measurement period.

Line 220-222. Where did you initialize the HYSPLIT backward trajectories? Did you randomly
choose one location in Korean Peninsula or a site location? This information is not mentioned
here or in section 2. It is the same issue for Fig 7. The trajectories may pass some parts of the
forest, but it is not obviously to see the trajectories pass the red dots from Fig 3a. Maybe there
are some red dots covered by the cloud that | couldn’t see. The map is not very clear.

Response: Following phrase has been added in lines 176-177 in the revised MS.

“at the sampling site (36.19 °N, 127.24 °E) in Daejeon, Korea”

As we already mentioned in lines 180-183, the HYSPLIT backward trajectory can be used to
track general airflow pattern rather than the exact pathway of air masses. As shown in figure 3,
we can clearly see similar movement of the Siberia smoke plume from MODIS RGB image in
figure 3a compared to the HYSPLIT backward trajectories in figure 3b.

Line 234. ADO has dropped to less than 0.5 at late 25 July (Fig 5), and then it increases again.
Can you explain this?

Response: Following sentences have been added in lines 234-238 in the revised MS.

“The AOD dropped to <0.5 during 6:00—10:00 UTC, 25 July and increased again during 26 July.



Because high AOD at the Yakutsk site was caused by transport of the Siberian smoke plume
(Fig. 3), the sharp drop in AOD observed during 25 July can be explained by a change in wind
direction at the Yakutsk site.”

Line 237-239. The authors demonstrate that the smoke plumes from Siberia fire would impact
Korean peninsula on 27 July and 28 July in the whole manuscript. However, here the authors
said the results implied one-day transport. I'm not sure which one is the real conclusion.
Response: We agreed to the reviewer’ comment. Sentence in lines 244-245 in the original MS
has been modified as follows.

“These results again suggest the transport of Siberian smoke plumes to the northern Korean
Peninsula.”

Line 237-239. Moreover, the author concluded that the sharp increase in Ussuriysk site in 24
July was due to the Siberia forest fire without showing any evidence. Is it possible that this
sharp increase is due to other sources?

Response: Following sentence has been added in lines 242-243 in the revised MS.

“Spatial distributions of AOD from the MODIS satellite data (Fig. 4) clearly show that the
Siberian smoke plumes extended over the Ussuriysk site during 24 July 2014.”

Line 240-249. Poor description. First, describe left column, and then describe right column.
Does the right column only represent the Total Attenuated Backscatter along the yellow lines?
How did the authors define the paths of yellow lines? All these information should be included
in the description.

Response: A paragraph in lines 246-258 in the original MS has been revised as follows.

“Figure 6 shows MODIS RGB images and vertical distributions of total attenuated backscatter
at a wavelength of 532 nm measured by the CALIPSO satellite during 24, 25, and 27 July 2014.
The left column in Fig. 6 shows MODIS RGB images taken during the Siberian smoke episode.
These images show smoke plumes originating from the Siberian forest and being transported
over northeastern China. The yellow lines over the images in the left column of Fig. 6 indicate
the route of the CALIPSO satellite, and correspond to the x-axis of the backscatter plots shown
in the right column of Fig. 6. In the total attenuated backscatter measurement plots (Fig. 6,
right), red and yellow represent atmospheric aerosol particles and white represents clouds.
Figure 6a and b clearly show that between 24 and 25 July 2014, a smoke layer existed
approximately 3-5 km in height near the source region of the Siberian forest fires. As shown in
Fig. 6¢, the height of the smoke layer decreased to below 2 km on 27 July 2014 as it reached the

Korean Peninsula.”



Line 329-335. Are there only 3 points for Chinese haze episode and 2 points for Siberia forest
fire episode? There are too few samples to get any meaningful correlation.

Response: We agreed with the reviewer’ comment. Following sentence was deleted.

“Positive correlation was obtained between levoglucosan and OC concentrations during the
Siberia forest fire and Chinese haze episodes in Fig. 11a.”

Lines in 329-333 in the original MS have been modified as follows. Please see lines 352-357 in
the revised MS.

“OC concentrations increased as levoglucosan and K* concentrations increased during the
Siberian forest fire episode (Fig. 11a). Elevated OC/EC ratios were also observed during the
Siberian forest fire episode (7.18 + 0.2). Simultaneous increases in K*, OC (Fig. 11b), and
levoglucosan concentrations (Fig. 11c) during the Siberian forest fire episode suggest that the
K" originated primarily from the smoke plume during the Siberian forest fire episode.”

Line 336. “Good correlations”. Add the values of the correlations. Please be quantitative.

Line 338. “different correlation patterns”. I didn’t see obvious difference from the figure. Could
you describe more clearly about the patterns’ difference?

Response: Thank you for the comment. After considering reviewer’s comments in lines 336
and 338, the sentences starting “Good correlations of K* ...” in lines 336-340 have been revised
as follows. Please see lines 358-364 in the revised MS.

“OC and levoglucosan concentrations observed during the Chinese haze episode are similar to
those observed during the non-episode period, as shown in Fig. 11a. However, small increases
in K" concentration were observed during the Chinese haze episode, as shown in Fig. 11b,
resulting in relatively small levoglucosan/K+ ratios during the Chinese haze episode (0.08 +
0.03) compared with those during the Siberian forest fire episode (0.37 £ 0.06). This difference
in levoglucosan/K" ratios can be explained as follows.”

Line 349. “Poor correlations”. Please be quantitative.

Response: The phrase “Poor correlations of K* with OC and levoglucosan concentrations
during the Chinese haze episode suggest” in lines 373-375 in the original MS has been modified
as follows.

“The lack of significant increases in OC/EC ratio (2.4 = 0.4), and OC and levoglucosan
concentrations during the Chinese haze episode compared with non-episode measurements
suggests”

Figure 12. | suggest changing the color of the last bar in order to distinguish this study from



other referenced studies.
Response: Thank you for the comment. The last bar of Fig. 12 was changed as follows.
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