
ACPD

Interactive
comment

Printer-friendly version

Discussion paper

Atmos. Chem. Phys. Discuss.,
doi:10.5194/acp-2016-625-RC2, 2016
© Author(s) 2016. CC-BY 3.0 License.

Interactive comment on
“Temperature-dependence of aerosol optical
depth over the southeastern US” by Tero Mielonen
et al.

Anonymous Referee #2

Received and published: 19 August 2016

In this paper, the authors examine a temperature dependence of AOD in the south-
eastern US using satellite observations and model output. They determine a linear
fit between AOD anomalies and land surface temperature anomalies and suggest this
positive trend is mainly due to non-anthropogenic emissions, specifically biogenic VOC
emissions.

My overall impression is that the authors do not present any new scientific insight.
They discuss the Goldstein et al., 2009 paper but not many of the more recent papers
(only Attwood et al., 2014; Ford and Heald, 2013; Hidy et al., 2014) that have looked
at this region in detail or that present findings from the SAS/SOAS/SENEX/SEAC4RS
campaigns in 2013 (yes, I know this satellite product is only to 2012 but the findings
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are relevant to the region, see Hidy et al. (2014) for comparison of 2013 to previous
decade of observations). While they do use a new AOD product, it is not compared
to other AOD datasets used in previous studies of the region, and the authors rely on
correlations of anomalies without a thorough description of processes that I think are
better discussed in other papers. My recommendation is therefore to reject.

I have several more specific points that I think should have been addressed and some
statements that I found confusing.

In particular, this specific AOD product from AATSR is relatively new (the Kolmonen et
al., 2016 paper was published earlier this year). Therefore, I would have appreciated a
greater description and validation of the product over this particular region. The Kolmo-
nen et al. (2016) paper gives global validation statistics for the full time period (using
binned AOD), so I’m unsure if there are any regional differences. The authors present
anomalies of regional, summertime average AOD, which makes it hard to get a feel
for the data. The authors should have shown some comparison with AERONET mea-
surements and MODIS or MISR, specifically over the southeastern US. Additionally, I
would like to have known: (1) How many observations went into each summer AOD
calculation and what is the spatial distribution of these observations (the Kolmonen
paper says observations are scarce, maybe available every 3-4 days at midlatitudes)?
(2) Is there interannual variability in the number or spatial distribution of observations?
(3) How much spatial variability is there in the AOD anomalies and trend in anomalies?
(4) Did the cloud filtering impact your results? Finally, I would like to have seen some
discussion of the regional AOD (not just anomalies) and its trends compared to the
AOD trends shown in other studies, such as Alston et al. (2012) and Attwood et al.
(2014).

These concerns with the satellite product and calculation of the anomalies all make me
question the radiative effects calculations, which already have really large uncertain-
ties.
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There was no discussion of aerosol water and how that might impact AOD. Nguyen
et al. (2015) showed that there was a significant decrease in aerosol water mass
concentrations from 2001-2012 in the southeastern US and Attwood et al. (2014)
showed that the decrease in AOD over the southeastern US was due to both reduced
mass loading and reduced aerosol hygroscopicity.

The authors state that anthropogenic emissions are the main driver of AOD levels in the
region because they use NO2 columns as a proxy for anthropogenic pollution and NO2
columns are correlated with AOD (for the modeling, they use SO4 mass as a proxy for
anthropogenic pollution). Studies have found that a large portion of the aerosol mass is
organics (e.g., Attwood et al., 2014; Edgerton et al., 2006; Ford and Heald, 2013; Kim
et al., 2015; Xu et al., 2015) with SOA predicted to be 40–90 % of the organic mass
(e.g., Ahmadov et al., 2012; Budisulistiorini et al., 2015; Lim and Turpin, 2002). The
literature does strongly suggest that anthropogenic pollutants influence SOA formation
(e.g., Budisulistiorini et al., 2015; Hoyle et al., 2011; Rattanavaraha et al., 2016; Volka-
mer et al., 2006; Xu et al., 2015), but I’m not sure this is what the authors are referring
to when they are separating out the non-anthropogenic from anthropogenic contribu-
tion in the anomaly trends. It could be that decreasing anthropogenic emissions are
leading to a decrease in SOA formation along with a decrease in inorganic aerosol
mass. This kind of discussion is lacking in the paper. Separating into “anthropogenic”
and “non-anthropogenic” may be too much of a simplification for the chemistry in this
region.

Page 3, line 16-18: Just over land or the whole region?

Page 3, line 21-27: Authors should state the overpass time.

Page 4, line 5-10: Authors should state version of product. Also, how are clouds
handled and AOD aggregated with regards to Level 3? It is not clear in the Kolmonen
et al (2016) paper as the supplementary section describes clearing pixels and the main
text discusses buddy checking in the final product, but I’m unsure of the impact on the
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Level 3 product.

Page 5, line 25: How does a reader see details of schemes in a paper that is in prepa-
ration?

Page 9, line 27-28: Unless the authors show that using daily vs. using the satellite over-
pass time does not have an impact, then it is not the right comparison. There should
be diurnal variability in the aerosol mass loading (transportation has diurnal variability,
photochemistry during the day, the southeastern US has interesting nighttime chem-
istry, eg. Xu et al., 2015; Ayres et al., 2015; water uptake is greater at night, e.g. Hidy
et al., 2014, boundary layer impacts, e.g. Kim et al., 2015) and the trends may be
different in daily vs. hourly, especially if there have been changes in the aerosol forma-
tion processes. Also, I’m confused by this comment that they only have daily because
later (page 10, line 30), they discuss hourly results for their sensitivity simulations. The
authors could at least look at one year and see how much difference it makes. Finally,
did the authors also sample the model to the grid and days when the satellite had valid
observations? Did this change their results at all?

Page 10, line 6: What do the authors mean that NO2 is not included in the model? Do
they mean not included in the output? If so, why?

Page 10, Line 14-15: This is a bit concerning. Are there no emission factors to account
for weekly or diurnal cycles? The authors should at least discuss in better detail what
impact this might have on their results. If there is no diurnal variability in anthropogenic
emissions, then Figure 6 is misleading. Additionally, did the authors do a sensitivity
test where they turned off anthropogenic emissions?

Page 10, line 7-12: This is confusing, can the authors just give the percent (normalized
mean bias? Or such) rather than “half” or “one third”?

Page 9, line 2-6: Most of the fires in the southeastern US are agricultural fires that do
not produce much smoke, but the southeastern US also gets impacted by smoke from
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wildfires in the western US (as shown in Kim et al., 2015; Washenfelder et al., 2015).

Page 11, line 1, 9-11: Aren’t biogenic emissions in the model a function of tempera-
ture?
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