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This study provides important evidence to the importance of improving our estimates
of the tropospheric OH sink in other to accurate quantify the CH4 budget. However, I
believe that there are three main aspects this study that could make this study have a
much stronger impact:

1. The study found the largest absolute OH induced differences for Inv1 over north-
ern South America, South Asia and China and at gridcell level over South Amer-
ica, Central Africa, East and South Asia, and mainly for wetlands, and agriculture
and waste. While, it is already explained that the distribution of sampling stations
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is one of the reasons for this. This and further reasons for the larger uncertainty
in the Tropics were discussed in detail in Bousquet et al., 2011 (another paper
from this groups which I think should be reference at that this point in the paper).
Furthermore, there are not only less sensitivity to observations in the Tropics, but
also larger uncertainty in the fluxes. As a consequence, the inversion fits in every-
thing in the Tropics which is too costly to accommodate elsewhere. Unfortunately,
the Tropics is also the region where most of the OH reaction occurs. Therefore,
it is very difficult to make conclusions on how the estimation of Tropical fluxes is
affected by the OH assumptions on a regional level. I believe the study is missing
either one more scenario where the uncertainties for each source are uniform
globally, e.g. 5 nmol m−2 s−1 for wetlands (if there are wetland emissions in the
gridcell), and/or include the analysis of the uncertainty reduction and posterior
correlations, to determine how well resolved are these regions.

2. The main goal of using an inversion is to find the fluxes that best explain the
observations. However, we do not get to see how well the observations are
fitted by the inversions with the different OH fields. Therefore, we cannot evalu-
ate which features of the different OH distributions are realistic. By knowing for
example the spatial distribution of the residuals, or of the correlations between
posterior mixing ratio and observations, we can evaluate if certain spatial pat-
terns are realistic. Also the use of aircraft profiles for validation, e.g. over the
Amazon (Miller et al., 2007, Beck et al., 2012, Gatti et al., 2015, Basso et al.,
2016), Asia (Brenninkmeijer et al., 2007, Baker et al., 2012, Schuck et al., 2010)
or across latitudinal transects (e.g. Wofsy, 2011 and Schuck et al., 2012) could
provide information on the realism of the vertical distribution. During the period
of the simulation, there were two satellites sensors available SCIAMACHY and
IASI with distinctly different sensitivities. SCIAMACHY is more sensitive to the
surface, while IASI to the upper troposphere. Using this, it may be possible to
say something about how realistic is both the horizontal and vertical distribution

C2

https://www.atmos-chem-phys-discuss.net/
https://www.atmos-chem-phys-discuss.net/acp-2019-1208/acp-2019-1208-SC1-print.pdf
https://www.atmos-chem-phys-discuss.net/acp-2019-1208
http://creativecommons.org/licenses/by/3.0/


ACPD

Interactive
comment

Printer-friendly version

Discussion paper

of OH fields. The validation with methylchloroform measurements (CH3CCl3) as
an anthropogenic tracer is also very important, in order to know which magnitude
of OH makes sense and which N/S ratio.

3. Link to the validation, there is little discussion on the features of the OH fields
provided by the models. For example, Patra et al., (2015) determine that obser-
vations of CH3CCl3 support a N/S gradient of ∼ 1, so more should be done to
explain how probable bias in the modeled OH distributions affects the CH4 esti-
mations. Also many of the different features in the spatial distributions OH are
caused by known biases in the climate chemistry models, e.g. the NMVOC lev-
els, the CO burden, CO biases, O3 biases (e.g. Naik et al. 2013, Shindell et
al., 2006). Here, it would be very interesting to see, for example, if there is a
relationship between the N/S ratio of the OH distributions and the N/S ratio of the
posterior fluxes (similar to figure 2). Also, why are SOCOL3 and MOCAGE such
outliers?

Some additional comments,

• We are shown inversions with and without interannual variability in the OH fields.
However, due to the increase of tropospheric temperatures, even in the simula-
tions with fixed OH or the fields distributed in the TRANSCOM-CH4 experiment,
the lifetime of CH4 will decrease. This effect is not quantified in the paper unless
I missed it.

• As stated in the study, the transport model uncertainty is very large. This means
that the distribution of CH4 is model dependent. Therefore, there could be a
large uncertainty in the global OH means weighted by the CH4 reaction. I believe
an airmass or volume weighted OH means should be at least provided in the
supplement and that the comparison with box models or with other models should
be done with air mass or volume weighted means, including the relationship in
figure 2.
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• On which basis did you choose only 7 of the 20 CCMI simulations?

Minor edits and information display.

• You mentioned the TRANSCOM-2011 project. However, this was actually known
as the TRANSCOM-CH4 (Patra et al., 2011), since there have been several
TRANSCOM projects mainly with CO2 . It might be useful to mention, that in
Patra et al., (2011), the OH fields from Spivakovsky (2000) were scaled to match
the CH3CCl3 decay by Marteen Kroll in the TM5 model.

• Table 1 and table 2 are missing the units

• Could you specify which convection parameterization is used? In Locatelli et al.,
(2015) three parameterizations are used.

• I think that at least in the supplements you should include
the maps of the mean differences between the scenarios, e.g.
Echangeall, Echangef ixoh, Echangevaroh.

• In figures 4 and 5, would it be possible to show the a priori uncertainties as error bars?
In general I find the double axes confusing and maybe a single axis with absolute
emissions would be better.
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