
Science of the Total Environment 738 (2020) 139853

Contents lists available at ScienceDirect

Science of the Total Environment

j ourna l homepage: www.e lsev ie r .com/ locate /sc i totenv
Comment to the paper “Assessing nitrogen dioxide (NO2)
levels as a contributing factor to coronavirus (COVID-19)
fatality”, by Ogen, 2020
Keywords:
Air quality
NO2
COVID-19
1. Comment 1: NO2 from satellite has limitations

NO2 is mainly a street-level/street-canyon pollutant and using the
satellite total column as a proxy for ground-level NO2, as done in
Ogen, 2020 (even if together with meteorological variables to under-
stand howmuch of the pollution is possibly at ground level), has strong
limitations. In this regard, we compare Fig. 1 (from Ogen, 2020) with
Fig. 2 (derived from EEA, looking at NO2 observations at ground level
for traffic stations, in 2017). Clearly, Germany has a lot of high level
Fig. 1. NO2 total column at 5.5 km resolution, f
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NO2 concentrations at street level, that are not necessarily visible from
the sky. 2017 is themost recent year forwhich ‘validated’ data are avail-
able from EEA (EEA, 2019). However, even when using ‘not-validated’
observations for 2020, the situation does not change. Fig. 3 presents
boxplots of the average (Jan-Feb 2020) concentrations from the obser-
vation network at ground level, considering all themain cities in the dif-
ferent countries considered in Ogen, 2020 (that is to say, Italy, France,
Germany, Spain). It is clear that NO2 concentrations in Italian cities are
higher, but Spain and Germany are quite comparable and this is not vis-
ible either in the NO2map, or in the COVID-19 impact on the number of
deaths.
2. Comment 2: the onset of the COVID-19 outbreak is different for
different countries

The present paper (presumably) considers data until March 19th,
a very early stage in the epidemic development as illustrated in
Fig. 4. Fig. 4 also shows how the distribution of deaths evolves dur-
ing the unfolding of the epidemic. Clearly, different countries (or re-
gions within a country) are at different stages of the epidemic
development at any given date. Showing a map of COVID-19 and
NO2 total columns for different countries being at different stages
rom satellite, for the period Jan-Feb 2020.
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Fig. 2. NO2 ground level concentrations at traffic station, from measurement network.
(source EEA), 2017.
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of the epidemic is therefore not meaningful. It could be that the
spread of the disease in Italy and Spain by March 19th was simply
more advanced, in comparison to other countries. To draw sound
conclusions, one should wait for the disease to have reached the
same level of diffusion in each country.

3. Comment 3: the way in which deaths are reported is different
among countries

It is well known that each country reports the number of infected/
deaths in different ways. For instance, countries variously do, or do
not, include deaths in nursing homes, perform large scale contact trac-
ing and testing for positive cases, or not, include post-mortem testing,
etc. No mention of this problem is reported in the analysis of Ogen
(2020) even though comparisons between countries can be really
misleading.

4. Comment 4: correlation is not causality

The authors show an association between high level of NO2 total col-
umn, and COVID-19 deaths. The positive association is a-priori expected
because air pollution is correlated with high population density and
hence with high mortality numbers in case of COVID-19 outbreak. To
demonstrate that air pollution is a contributing risk factor in COVID-
19 fatality, a proper epidemiological study should be done, taking into
account confounding factors. The paper completely overlooks this
aspect.

5. Comment 5: UK deaths as a counter- argument

At the moment in which we are writing this comment, UK re-
ported deaths, by including both care homes and hospitals, have
overtaken the number of deaths in Italy, which we understand also
include both hospital and care home deaths and at a first glance
could be considered comparable according to our previous point.
Nevertheless, the NO2 column from satellite over the UK was signif-
icantly lower as shown by Ogen (2020) and this can be considered as
counter-argument, to stress the limitations of the Ogen, 2020
analysis.

6. Concluding remark

We fully appreciate that COVID-19 is now a priority for many re-
searchers. However, interdisciplinary involvement, including e.g.



Fig. 4. Development of countries' mortalit
Data elaborated from: https://www.ecdc.

Fig. 3. Boxplot for the NO2 concentrations, from ground-level observation network, for the
period Jan-Feb 2020. For Germany data from 99 cities have been used, 80 cities for Spain,
89 for France and 66 for Italy.
Data elaborated from https://www.eea.europa.eu/themes/air/air-quality-and-covid19/
air-quality-and-covid19.
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epidemiology (in the case of the aforementionedmanuscript) would be
desirable, to provide more robust scientific messages and avoid meth-
odological flaws in the analysis.
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