Dear Editor,

We are writing to comment on a recent paper published in your journal, Health Physics. The
paper is titled World Atmospheric CO., Its '*C Specific Activity, Non-fossil Component,
Anthropogenic Fossil Component, and Emissions (1750-2018) by Skrable, Chabot & French
(Skrable et al. 2022)(hereinafter called “the paper”).

Our comment is two-fold: We will first highlight the fundamental error the authors make,
then briefly discuss the implications of publishing such work.

Firstly, the paper concludes that “the percentage of the total CO: due to the use of fossil fuels
from 1750 to 2018 increased from 0% in 1750 to 12% in 2018, much too low to be the cause
of global warming.”

The premise of this argument is incorrect, and indicates a fundamental misunderstanding of
the causal link between anthropogenic emissions and rising atmospheric CO». The fact that
atmospheric CO; has been rising at only about half the rate of anthropogenic emissions
establishes that the natural environment is a net carbon sink and has been actively opposing
the rise for at least the last 60 years. Hence we know that anthropogenic emissions,
predominantly from fossil fuel combustion and land use change, involve more than sufficient
carbon to entirely explain the post-industrial rise (Canadell et al. 2021).

However, an increase in atmospheric CO2 originating from anthropogenic emissions does not
imply that the current increase in atmospheric CO2 is made up entirely of CO2 molecules
directly linked to anthropogenic emissions. Due to natural processes, carbon atoms are
rapidly exchanged between the atmosphere, ocean, and biosphere. This means that carbon
atoms from fossil fuels can be exchanged with non-fossil carbon atoms, and in particular,
these exchanges occur much more quickly than the overall carbon dioxide concentration
changes. Once these well-known carbon cycle exchanges are considered, the abundance and
composition of the current carbon in the atmosphere is entirely consistent with anthropogenic
emissions being the sole cause of the post-industrial rise (Canadell et al. 2021).

One way to understand this is to consider the period immediately prior to the start of the
industrial revolution. Atmospheric CO» concentrations had remained roughly steady, at
about 280 ppm, for several thousand years (Prentice et al. 2001). The reason for this was that
the fluxes into, and out of, the atmosphere were in balance (Siegenthaler and Sarmiento
1993). Any CO; lost from the atmosphere into one of the natural sinks (ocean or terrestrial
biosphere) was replaced by CO» emitted from one of the natural sinks (global carbon

cycling).

During the pre-industrial era, the flux of CO; from the atmosphere into the ocean was about
60-70 GtC/yr, while into the terrestrial biosphere it was just over 100 GtC/yr (Ciais et al.
2013). Given that the total atmospheric carbon mass — at that time — was ~600 GtC, meant
that all the atmospheric CO» could be turned over in only a few decades. In other words, the
residence time of an individual CO; molecule in the atmosphere was about 4 years.

Increasing land use change and the combustion of fossil fuels, starting with the industrial
revolution, introduced a new flux of CO> into the atmosphere. This meant that the
atmospheric CO; fluxes were no longer in balance and atmospheric CO; started to rise.
However, the residence time of an individual CO2 molecule is still only about 4 years (Kohler



et al. 2018). Hence, a CO2 molecule emitted into the atmosphere from an anthropogenic
source will still only remain in the atmosphere for about 4 years before being taken up by one
of the natural sinks.

This, however, does not mean that an enhancement in atmospheric CO, would decay on a
timescale of about 4 years. The residence time of an atmospheric CO2 molecule depends only
on the flux out of the atmosphere, while the adjustment time for an enhancement in
atmospheric CO> depends on the balance of net fluxes. The uptake of extra CO; by the
natural sinks also increases the flux of CO, from these sinks back into the atmosphere (Ciais
etal. 2013). So, even though the residence time for an individual CO, molecule is only a few
years, the adjustment time for an enhancement of atmospheric CO:x is typically estimated to
be of order a hundred years, or longer (Archer et al. 2009; Cawley et al. 2011).

Hence, even though individual CO> molecules coming from fossil fuel emissions will cycle
out of the atmosphere on a timescale of a few years, anthropogenic emissions have led to an
enhancement in atmospheric CO» that will have an adjustment timescale of a century or
more. As many detailed carbon cycle studies have shown, anthropogenic emissions certainly
are the cause of the increase in atmospheric CO2, and there are multiple lines of evidence that
support this conclusion (Prentice et al. 2001; Canadell et al. 2021). Also, that the adjustment
timescale is a century, or longer, means that this enhancement in atmospheric CO; will
persist for a very long time (Ciais et al. 2013).

We should add that even the first Intergovernmental Panel on Climate Change (IPCC)
Report, published in 1990, warned that “[¢]/his short time scale [residence time] must not
be confused with the time it takes for the atmospheric CO2 level to adjust to a new
equilibrium if sources or sinks change [adjustment time]” (Watson et al. 1990). There
have also been a number of published responses to papers that have confused these two
timescales (e.g., Cawley 2011; Kohler et al. 2018).

Also, although an enhancement in atmospheric CO2 decays on a timescale of about a
hundred years, this does not mean that atmospheric CO2 concentrations will return to pre-
industrial levels on this timescale. About 20% to 30% of total anthropogenic emissions will
remain in the atmosphere after the initial equilibrium is reached (Archer et al. 2009; Ciais et
al. 2013). It will eventually be drawn down through very slow reactions leading to
mineralization and burial. Consequently, the total timescale over which atmospheric CO2
concentrations will return to pre-industrial levels is of order 100 kyr (Archer et al. 2009;
Ciais et al. 2013).

In summary, even though a relatively small fraction of the CO2 molecules in the atmosphere -
at a particular time - have a recent, direct fossil fuel origin, does not mean that the increase in
atmospheric CO; is not due to anthropogenic emissions and does not mean that this is not the
cause of global warming. That the increase in atmospheric CO; since the industrial revolution
is due to anthropogenic emissions is a scientific conclusion about which we can be extremely
confident (Friedlingstein et al. 2020; Canadell et al. 2021). Similarly, that this is the dominant
cause of global warming is also a conclusion about which there is great confidence (Eyring et
al. 2021; Masson-Delmotte et al. 2021). We would need much more than a misunderstanding
about the cause of the increase in atmospheric CO> to overthrow these extremely robust
conclusions.



Secondly, throughout the paper, the authors have (1) failed to cite numerous related, and
relevant, earlier publications in this field, and (i1) demonstrated a lack of fundamental
understanding of biogeochemical carbon cycle processes. For example, suggesting:

“It appears in the figure that Earth is still in the Holocene interglacial period that
started 11,500 y ago. Its peak temperature change over the 11,500 years, thus far in
1950, appears to be significantly less than those over the three previous interglacial
periods. Its peak CO: appears less than 300 ppm and less than the peak value in the
previous interglacial period. Thus, the increase in CO; that Earth has been
experiencing since 1800 appears to have started more than 5,000 years ago.”

This statement ignores an entire body of scientific literature (on Holocene and modern
climate change), and then arrives at a non-sequitur conclusion based on that ignorance.

Under any normal peer review circumstances, a combination of failing to properly cite the
state of the science, alongside a demonstrated lack of understanding and clarity in writing,
would have led to immediate rejection of this work.

Therefore, that this manuscript was published suggests a major failure in the Health Physics
peer review process. Publishing this paper is akin to the authors "proving" no connection
between smoking and cancer, without referencing any of the many Surgeon General reports.
It is equivalent to a climate science journal publishing a manuscript claiming that there are no
radiological effects on health, and implying that most of what was published in Health
Physics was thus invalid, without actually referencing a single article from Health Physics.

We are aware of several previous instances of failures in peer review that have led to very
poor papers passing initial peer review, resulting in a significant loss of trust in the scientific
journal and its editors. A recent example is the journal History of Geo- and Space Sciences,
details of which you can access here: https://hgss.copernicus.org/articles/12/97/2021/. A
further example is the publication of a paper in Global and Planetary Change, that also
confused residence and adjustment times. Three of the editors later commented that “/#/he
acceptance of this paper has exposed potential weaknesses in the implementation of the peer
review system, and quality control mechanisms have failed in this particular case’ (Grosjean
etal. 2017).

We ask you to consider the peer-review failure in this case, and to carry out a post-hoc
review, which we are confident will produce a more reasonable outcome. While writing this,
we also became aware of a paper by Pieter Tans in which he reminisces on the “use and
abuse of '*C and '3C in atmospheric CO>” (Tans 2022). It is relevant to the issues
highlighted here, and we’d encourage the authors, and editor, to consider reading it.

Sincerely,
Ken Rice, School of Physics and Astronomy, University of Edinburgh

Gunnar W. Schade, Texas A&M University, Atmospheric Sciences Department
Mark A. Maslin, Department of Geography, University College London
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