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General comments
This manuscript estimates the contributions of different sources to ambient PM2.5 concentrations in India and the associated disease burden. The study calculates potential reductions in the health impacts if PM2.5 concentrations were reduced to different
standards. The topic of Indian air quality is important as exposure to air pollution
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causes a substantial disease burden in India and it is relevant to the scope of ACP.
The author’s use a regional chemical transport model at high-resolution to estimate
the health impacts from ambient PM2.5 exposure with a methodology that is consistent with the literature, although they use outdated health functions and old baseline
mortality data. The tagging methodology, using tracers to estimate the source contributions, is a strength of this study. The results are sufficient to support the conclusions
that residential emissions dominate the source contributions, that the disease burden
is primarily across northern India, and that large emission reductions are required to
reduce the substantial disease burden from ambient PM2.5 exposure in India.
The major issue is the novelty of the manuscript. The authors state on line 76 and
77 that “no studies have attributed the health effects to different sources of PM2.5 in
India till date”. This is not true. The impacts of different sources to ambient PM2.5
concentrations and the associated disease burden in India were studied in detail in
Lelieveld et al., (2015), Silva et al., (2016), Lelieveld (2017), Conibear et al., (2018a),
GBD MAPS Working Group (2018), and Venkataraman et al., (2018). Only one out
of six of these studies (Lelieveld et al., 2015) was discussed in this manuscript, and
the results of this manuscript have largely been found in the other previous studies.
Many studies have focused on reducing PM2.5 concentrations in India, for example,
Giannadaki et al., (2016) studied the health impacts from applying different air quality
standards to PM2.5 and Conibear et al., (2018b) explored the non-linear response of
health impacts to PM2.5. The GBD MAPS Working Group (2018) and Venkataraman et
al., (2018) directly addressed the research question of this manuscript studying source
contributions and potential reductions of PM2.5 pollution in India in the present day and
the future in comprehensive papers, one of which was recently published in ACP.
In summary, this manuscript focuses on an important topic using standard methods,
though it neglects many previous studies that have already addressed this research
question, and the current version of the manuscript is not novel. To develop the novelty
of this manuscript, the author’s could focus on the insights brought by the tagging
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methodology relative to a zero-out approach and on the chemical speciation of PM2.5
health impacts seeing that SOA has a large impact in this work.
Specific comments
1. The author’s should discuss the important work done on these research questions by Venkataraman et al., (2018), GBD MAPS Working Group (2018), Conibear et
al., (2018a, 2018b), Lelieveld (2017), Silva et al., (2016), Giannadaki et al., (2016),
GBD2016 (2017), Cohen et al., (2017), Chafe et al., (2014), and Butt et al., (2016).
2. Lines 46-49: Estimates that are more recent exist. In the GBD2016 (2017), India
accounted for 1.034 million of 4.093 million global premature mortalities from ambient
PM2.5 exposure, and ambient PM2.5 exposure was the second largest risk for health
in India in 2016.
3. Line 54: “Few studies estimate the health effects using regional and global models,
and satellite data”. This is not true. More than 15 studies estimate the health effects
using models and observations in India, where some are summarised in Figure 4a of
Conibear et al., (2018).
4. Lines 61-65: The estimate of the disease burden from ambient PM2.5 exposure
for the United States using a different health function is unrelated to this manuscript
focusing on India.
5. The baseline mortality rates are for 2000. Large differences have occurred in these
values relative to the year of study (2015).
6. The integrated exposure-response (IER) function used to calculate the health impacts uses coefficients from the GBD2010 (2012) study documented in Burnett et al.,
(2014). The IER has been updated multiple times (in 2013, 2015, and 2016). Estimates
of the disease burden are very sensitive to the exposure-response function used and
recent updates of the IER provide estimates that are more accurate.
7. Section 3.3: It is not clear how the reductions in PM2.5 and disease burden were
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calculated.
8. The quality of the plots could be improved, e.g. increasing the resolution, not using
a rainbow colour bar, adding units, and fixing typos (Figure 6).
9. The model evaluation should at least be summarised in this manuscript.
10. Line 191-192: Why does the approach to calculating YLL in Ghude et al., (2016)
introduce uncertainties?
Technical corrections
1. The wording is sometimes unclear. Examples are Lines 58-61, 157, 189-192, 196199, though this is not an exhaustive list.
2. Equations 3 and 4 could be consistent e.g., both include mortality.
3. Line 275: Typo “Utter Pradesh”.
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