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General Comments:

The manuscript examines multi-year monthly climatology values of total aerosol optical
depth (AOD) from CAMS and AERONET centered on four AERONET sites (i.e., Kan-
pur, Gandhi College, Jaipur, and Lahore) in the Indo-Gangetic Basin (IGB). Further,
the manuscript presents CAM total AOD and partitioned into sub-categories (Dust, Or-
ganic Matter, Sea Salt, Black Carbon, and Sulphate) to provide climatology and trend
analysis. The manuscript suggests better comparison of CAMS to AERONET when
dust is the predominant aerosol type.

Major points that need to be addressed before publication:
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— Replace Version 2 AERONET data with Version 3 AERONET data; see
https://amt.copernicus.org/articles/12/169/2019/ — Provide clarification on matchup be-
tween CAMS and AERONET — Provide more description on why CAMS AOD clima-
tology mean does not capture the AERONET AOD climatology mean —Provide more
analysis on the trend curve which appears to be lacking key information

Detailed Comments: Line 20: 1 micron radius or diameter? Please state.

Line 34: “from industries and factories.” Please be more specific. For example, textile
industry, power generation, refining, etc.

Lines 92-94- Kanpur urban area is surrounded by agricultural region so it is also af-
fected by land surface parameters and this is seen in Figure 1.

Line 117: This section “Data products and methodology” lacks information on how the
CAMS and AERONET data sets were matched up. The AERONET data are performed
during cloud-free periods during the day. Is CAMS taken for the entire day (24-hour pe-
riod) or matched only when AERONET only measured? If CAMS is taken for the entire
day, then this introduces significant bias and uncertainty into the data set comparison.

Line 122: Need to use AERONET Version 3 and not Version 2.
Line 147: Please define “CAMSRA”

Lines 170-173: Gandhi College is further downwind from dust source compared to
other sites and thus most dust deposits before reaching the site. As a result, the
particle sizes will likely be lower than other sites downwind of the dust (i.e., Jaipur and
Kanpur). Please describe this process in the text.

Lines 193-198: Since wind flow is important here, please provide back trajectory anal-
ysis.

Lines 207: Indicate month and year of “whole study period”
Line 239-240: CAMS shows large seasonal variation +/-0.1 in total AOD compared to
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AERONET mean. Seasonal statistics also indicate large standard deviation >~0.1 in
total AOD. Please discuss why CAMS does not identify aerosol variation. The data
sets may not be matched up properly as discussed in Line 117 comment?

Line 248: Section 4.3: Discussion in this section evaluates each aerosol subtype; how-
ever, the paragraphs in this section do not provide evidence of these aerosol subtypes
or references to previous work that discuss the occurrence of these aerosol subtypes.
Please provide additional references to previous work.

Lines 301-305: This paragraph is difficult to follow and needs revision.

Line 318: Figure 4: In the Dust Trend Curve plot, how representative is the trend with
significant increases in 20097 What is the error in the CAMS seasonal amplitude and
does it provide the same magnitude as the difference with CAMS and AERONET?

Line 320: Table 2: The trend values do not indicate increasing, decreasing, or near
constant variation with time. Instead, these trend values appear as the mean and
standard deviation of the trend curve itself. From a climatological perspective, these
values do not hold much value or much more description is necessary to justify them
in conjunction with information indicating the change in aerosol loading at these four
locations.

Lines 351-353: Why is this the case? For example, does CAMS have better soil mois-
ture parameterization than emission factors?

Line 358: “(e.g., 0.305+/-0.021 per year at Kanpur)” If the organic matter AOD trend is
0.305 per year increase at Kanpur, this magnitude is extremely high and not physical.
In fact, this interpretation then makes Table 2 suspect. For Kanpur, total AOD value
trend of 0.592 per year is not physical.
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