Dear Editor,

Thank you for agreeing to consider a revision of our manuscript “Particle size distribution and PM
concentrations during synoptic and convective dust events in West Texas”. We modified and
revised the manuscript to address the reviewers” comments as well as to clarify points that they
found confusing or unclear.

We would like to thank the two anonymous reviewers for their helpful comments and suggestions,
and many thanks to you for your time and efforts with this revision. In line with the comments and
suggestions, we revised the manuscript and made the requested additions and changes. Below are
all the comments (in bold) followed by the replies. The parts that are in italic are corrections that
are included in the revised version of the paper:

Sincerely,
Karin Ardon-Dryer

Anonymous Referee #2

General comments

This paper presents the characteristics of dust concentrations and particle size distributions
driven by synoptic or convective systems, in West Texas.

Overall, the paper is very well structured, well written and an important contribution in
literature as measurements of particle size distributions are relatively abundant.

Thus, I suggest that this paper should be published after some minor changes, that | address
below.

Specific comments
Relevant studies (Gillette et al., 1974; Reid et al., 2005) that address the same questions
should be added in the introduction as well as in the discussion section.

We thank the reviewer for pointing us to these two interesting papers. We added citation to these
particles into the discussion part of the revised manuscript

This information was added to the revised manuscript:
Gillette et al. (1974) who examine the size distribution of particles (in the range of 1 - 20 um)
collected from Amarillo Texas (>150 km from AEROS), using wind tunnel, found a mode at 1 um...



These total number concentration during these dust events were much lower than those measured
during biomass burning events (Reid et al., 2005; Ordou and Agranovski, 2019), the emitted
particles' sizes are the main cause of the different.

Apart from the wind speed, different soil characteristics of the dust sources can impact on
the size distributions. How much differ the soil characteristics of the dust sources between
the different measurements?

The reviewer raises a very interesting point. It should be notes that this region and the area where
the dust pass until reaching our station are overall relatively homogeneous in soil type (sandy loam;
Kunze et al., 1954) and land cover which are mainly Cultivated crop (Lee et al., 2012; Kandakji
et al., 2020). But differences could be found based on the path of the dust or the dust source. Yet,
we believe that the assumption on the impact of soil characteristics based on only three dust events
will not be strong enough. We are planning to examine the impact of soil characteristics (type,
land cover, and dust source) once will capture enough dust events (>30). We are also planning to
examine the particle characteristics (chemical and mineralogical composition) to understand how
such might be impacted by the dust event type and the source of the dust.

One of the major scientific questions is the presence of coarse particles in the atmosphere
and the unknown mechanism that keep coarse particles aloft (van der Does et al., 2018;
Drakaki et al., 2022; Meng et al., 2022; O’Sullivan et al., 2020; Ryder et al., 2019; Weinzierl
et al., 2017).Thus, I strongly agree with Referee 1, that measurements of coarse particles
should be moved from the supplement to the main text along with an additional analysis of
the results.

We would like to thank the reviewer for the suggestions, we kept the original figure as a
supplement as it represents daily value comparison to show the comparison between the two
instruments. But per the review suggestion we added a new figure to the revised manuscript, as
part of Fig 4. The new figure compares the size distribution during the peak of the dust and right
before it to during the two convective dust events to emphasis on increase of larger particles (up
to 35.15 um). The new figure and additional information on this comparison were added to the
revised manuscript:

Next an examination of the size distribution of coarse particles of the two convective events, using
Grimm 11-D which track particles up to 35.15 um was performed (Fig. 4E). It should be noted
that the unit was not operated during synoptic dust event). Observation of particle size distribution
of particles larger than 10 um (Fig. 4E) shows that some of the coarse particle sizes concentration
increased by more than two orders of magnitude compared to the time before the dust event. In
additions an increase in particle concentration was observed for both convective dust events in
the larger size bin (35.15 um).



Comparison of total number concentration for coarse particle size, as measured by Grimm 11-D,
was also performed for the two convective dust events. During the June 5 dust event (based on a
10-minutes average at the peak of the dust) the total number concentration for particles 5 to 35.15
um was 4.6 + 2.9 cm™ while for particles in the size range of 10 to 35.15 um the total number
concentration was 1.3 + 0.9 cm™. The increase in total number concentration was more than 350
to 675 times higher than the total number concentration right before the dust reach the station for
particles > 5 and > 10 um, respectively. The total number concentration during the June 21
convective dust event (based on a 10-minutes average at the peak of the dust) was slightly lower
than those measured on June 5 with 2.3 + 0.7 cm™ and 0.5 + 0.3 cm™ for particles range of 5 to
35.15 um and 10 to 35.15 um, respectively. The increase in total number concentration was more
than 141 to 318 times higher than the total number concentration right before the dust reach the
station for particles > 5 and > 10 pm, respectively.

This study provides measurements for particle size distribution and total number concentrations
of particles > 5 um during the three different dust events (of different types) and for particles > 10
um for the two convective events showing that the concentration of these coarse particles may
increase by more than two orders of magnitude during dust events. These findings are in line with
recent studies that found coarse particles during dust events near the source (Ryder et al., 2019;
O’Sullivan et al., 2020), and even thousands of kilometers from the sources (Weinzierl et al., 2017,
van der Does et al., 2018). Moreover, recently it has been stated that the atmosphere contains four
times more coarse dust particles than what is currently simulated in climate models, which ends
in a substantial underestimation of the impact coarse dust particles may have on the Earth system
(Adebiyi and Kok, 2020). Therefore, Mahowald et al. (2014) suggested that models should improve
their ability to capture the evolution of dust size distribution which should be based on additional
cross-comparison of differing observational methods. Such effort has taken place in recent years,
yet many of these studies indicate that models still cannot capture some of the super coarse
particles due to their deposition process which is still unclear (Drakai et al., 2022; Meng et al.,
2022). In addition, some of the differences between measurements and models might be impacted
by the proximity of the measurement location to the dust source (closer to the source meaning
more coarse particles) as well as to the meteorological conditions that generated the dust event.
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Figure 4. Changes in particle size distribution based on optical particle diameter, as measured by
OPS, during the three dust events, April 10 (A), June 5 (B), and June 21 (C). The peak of the dust
(10-minutes average for time with the highest concentration (black), a time before dust reached
the station (10-minutes average in dark light blue), and daily average (gray). Comparison of the
three size distributions at peak of the dust (10-minutes average for time with the highest
concentration) in D. Comparison of 10 minutes average size distribution from June 5 (dark brown)
and June 21 (red) as measured, with Grimm 11-D, at the peak of the dust event (straight line) and
right before the dust event (in dashed line) in E. The particle’s total number concentration (0.3 to

10 um) from OPS for each of the dust events (F) for April 10 (light brown), June 5 (dark brown),

and June 21 (red).

Technical corrections
Line 81: remove “Subsection (as Heading 2)”
Changes were made according to the reviewer's suggestion.

Line 35: a comma is needed instead of a full stop “Australia. Dust events”-> “Australia, dust

events”

Changes were made according to the reviewer's suggestion.

Line 165: on the title of Table 1 please specify that those values are the daily average values,

not just daily.
Changes were made according to the reviewer's suggestion.

Line 283: Typo peck-> peak

Changes were made according to the reviewer's suggestion.

Line 334: In addition, more measurements during different types of dust events (convective
vs synoptic) are needed will improve our understanding of their implications->In addition,



more measurements during different types of dust events (convective vs synoptic) will
improve our understanding of their implications
Changes were made according to the reviewer's suggestion.

Figure 3. It is better to use the same scale in the y-axis (same limits) for those plots
Changes were made to the figure according to the reviewer's suggestion.
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Figure 3. Changes in PM concentration (PMz in red, PMzs in green, and PMyo in black) were
measured by DustTrak during the three dust events, April 10 (A, D), June 5 (B, E), and June 21
(C, F), for hourly average (upper panel) and 10 minutes average (lower panel).
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