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The manuscript “First data set of H2O/HDO columns from TROPOMI” by Schneider
et al. introduces a new product of HDO/H2O δD global distributions measured by the
TROPOMI instrument. The manuscript makes an important contribution to the science
community and is very well written. It qualifies to be published as is by AMT.

We thank the referee for the positive review. In the following, all individual comments
are quoted in italics and our response is given below.

However, I do feel that it will improve the paper significantly if there are more discus-
sions on the information contents and sensitivities of the measurements. This can be
shown in the form of jacobian or averaging kernels for vertical sensitivities.
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We have added a plot of a TROPOMI spectrum with spectral fit and a plot of the corre-
sponding residual. We have also added a panel with χ2 to all time series and statistics
plots. Examples of averaging kernels are plotted in Figure 2 (Figure 1 in the discussion
paper).

I am also concerned about the global δD latitudinal variations being a factor of temper-
ature distributions (see Figure 7). The cause for this was described as “The general
latitudinal gradient due to the temperature-dependence of the fractionation effects and
progressive rain out of heavy isotopologues, the so-called latitudinal effect, is plain.”
In general, thermal signals are sensitive to the surface thermal contrasts, which re-
flects measurement sensitivity. This often shows up as latitudinal variations in retrieved
products or over higher ground (e. g., the Andes and the Himalayas). I don’t know if
the authors have studied these effects in the spectral region used. If yes, how would
you attribute the latitudinal variations caused by temperature effects of the HDO/H2O
physics vs the thermal contrast effects of remote sensing?

Sensed radiation of wavelengths up to 3 µm is predominately reflected solar energy
(e. g. Tempfli et al., 2009). Our spectral region at 2.3 µm is in this range. In retrievals
in the short-wave infrared thermal radiation is usually neglected, for instance for the
SCIAMACHY, GOSAT and TROPOMI data products obtained in this spectral range
(e. g. Frankenberg et al., 2009, 2013; Scheepmaker et al., 2015; Schneider et al., 2018;
Borsdorff et al., 2018; Hu et al., 2018). Furthermore, the latitudinal and altitude vari-
ation of δD corresponds to our expectations; we don’t have indications that it may be
wrong.

Also, since TROPOMI and VIIRS are on different platforms, how were the footprints
matched? What was the error estimate in this step?

We use the official TROPOMI VIIRS data product (Siddans, 2016). S5P and S-NPP
fly in formation. The latitude and longitude of the VIIRS pixels are transformed into a
Cartesian coordinate system y (across-track), z (along-track), with origin at the centre
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of the S5P pixel and scaled such that the corners of the nominal FOV have values of
y = ±1 and z = ±1. This is the basis for identifying which VIIRS pixels fall into a S5P
FOV. An average weighted with a spatial response function is computed. A detailed
algorithm description can be found in the ATBD (Siddans, 2016). The data product
does not give an error estimation.

A very minor point: the Suomi National Polar-orbiting Partnership, should be S-NPP or
SNPP, not just NPP.

This has been corrected in the manuscript.
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