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General comments

In this paper, the authors use both field observations and modelling to examine the
controls on temporal variability of oxygen isotopes in atmospheric nitrate. They find that
the seasonal changes in nitrate isotopes are related to the formation chemistry pathways.
Using oxygen isotopes as a tracer of past chemical origin has been studied some before
for Δ17O but less so for d18O in nitrate, so it is interesting to see their investigation with d
18O added here. They find evidence from the oxygen isotopes that formation pathways are
more different than expected for HNO3 vs pNO3. They investigate this further with their
modeled results.

Overall, my comments are minor. I found that the paper is generally written well and is
methodologically sound. The authors do a good job explaining their methods in details and
providing plenty of statistical values to support their results and discussion. The amount of
work and effort put into producing the data and considering its interpretation is clearly
evident. The writing and discussion can be rather dense at times, particularly when
discussing model results and comparing isotopic values. This isn’t necessarily a bad thing,
as it is providing valuable information for people concerned with atmospheric chemistry
modeling and nitrogen oxide dynamics. However, it could improve the readability to a
broader audience if the dense sections of the discussion were supplemented with some
broader summarizing or restating statements that make sure the main point is made clear
and understood.



 

Specific comments

This perhaps goes toward my primary suggestion, which is that it is not entirely evident
what the broader impact and implications of the findings are to a non-specialist. Do these
findings change our prior understanding of how nitrate is being formed? What do they lead
us to think differently about atmospheric chemistry and nitrate going forward? Does the
dominance of specific pathways tell us any new information about the local atmospheric
chemistry? Are these results just specific to the local area, or is there reason to think that
they have broader significance? Anything that can link the dense results into more easily
graspable concepts would help the reader (particularly those outside of the nitrogen oxide
chemistry community) better understand why these are interesting and intriguing
findings. This would be a nice wrap up paragraph or small section of the discussion before
the conclusion, just to give kind of a “greatest hits of the discussion” all presented in one
place clearly.

The bulk of my comments are focused on the figures. While most of the plots are fairly
clear in their structure, they often had text that was very difficult to read, and I’m sure
this will be a problem if they are printed in a final manuscript without changes. In many
cases, duplicate axes and legends could be removed to increase space, but some figures
may need more consideration as to how to become legible. The map figure (Fig 1) is also
particularly lacking, especially relative to the otherwise high quality of this manuscript.

 

Technical comments

The method of writing d18O and Δ17O with parenthesis as d(18O) and Δ(17O) is unusual and
not standard. This not only comes across as slightly odd, but in my opinion reduces
readability by adding more “clutter” to the text. And overall, the sheer number of
parentheses used throughout makes reading difficult. In many cases, they seem
unnecessary. For example, at 332: Δ(17O) value ((39±2) ‰; ..citation) could be Δ17O
value (39±2 ‰; …citation) which is more readable. Use of parenthesis like δ(18O, O3

*)
instead of the more standard d18OO3* or d18O(O3*) makes it more difficult to understand
and bulkier to read.

At some times in the abstract and throughout, the term significant/significance is used to
describe a result, but it isn’t clear whether this is referring to statistical significance or not.
In some cases, perhaps consider rewording to remove any ambiguity.



The use of nitrate vs. NO3
− is inconsistent throughout. It seems to shift from nitrate to

NO3
− in the methods, and then shift back to just nitrate.

 

14: First sentence is worded unwieldly with “by high population density, high emissions
density and degraded air quality and acid rain”

18: “Oxygen isotope deltas” is odd phrasing. Perhaps just “oxygen isotopic ratios”? I did a
search for this term and the only result on the internet that came back was for this
preprint.

23: pNO3?

72: Subject verb agreement

150: This is a long paragraph, and might benefit from being split.

153: Perhaps add the citation as a reference instead of a link here

193: Space missing I think here between O3 and O3*

212: The water isotope assumed to be -6, but this would vary seasonally. Between GNIP
and USNIP, we have good records of the seasonal variability of water isotopes in
precipitation. I’m not sure how much this would impact your modelling results, but if any
substantial oxygen exchange is occurring between water and nitrogen oxides, it could
explain some of the model discrepancy between observed values and the modelled values.
For example, the d18ONO3 values in winter are lower than predicted by the model, but this
would be a time when d18Oprecip values are often < –15 ‰ in New York, for example, and
much lower than the –6 ‰ included in your model.

217: We have direct water vapor isotopic measurements from eastern N America
(https://doi.org/10.1038/sdata.2018.302). Similar to the liquid water comment above,
these also vary dramatically with seasons (usually with vapor varying even more than
precipitation, since the dry winter air can be very isotopically light when there is no
precipitation).



332: Notably? Instead of notable, perhaps

 

Figure 1. This map is extremely basic and lacks any contextual information that could help
us understand the study region better. There is no scale, or geographic coordinates, or
legend. The projections clearly differ between the two maps, but there’s no way to
determine what matches what because there is no spatial referencing. Also, this means
that the area covered in the box at left doesn’t match the extent covered in the inset (the
box would need distorted and angled to accurately pair up with the inset). A map that
includes features that directly impact the study would be immensely beneficial, such as
one showing local urban areas, land use, transportation routes. And even though Canada
is directly upwind of these sites, the country doesn’t exist on the inset map.

 

Fig 4. I like the data presentation here, but the text and labels are impossible to read
without zooming in 300%. Many of the axes and labels are repeated across plots, so
perhaps you could eliminate axes labels for many and use the saved space to increase
label size.

 

Fig 6. Just for consideration, in many cases a bar plot can get across the point of a pie
chart more clearly and more effectively. Humans are bad at judging relative angular sizes,
but much better at comparing relative heights in a bar plot. It might help get the point
here across better. But not a required revision from me.

 

Fig 7. Again, the small multiples approach is good, but there is a lot of individual text on
them that is impossible to read and thus it is hard to understand what the overall story
the reader is supposed to get from this plot. Eliminating axes and perhaps moving the
regression information to a table would help.

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

