Itemized response to Editor’s comments

This Forum article has an important message to tell, and | fully agree with its
observations about how to train the next generation of soil scientists in relation to
mathematical prowess for mechanistic theory development, and a much stronger
emphasis on interdisciplinarity. However, the author needs to make sure that the
arguments remain balanced and do not sound like a scolding of those of us who
engage in the development of pedo-transfer functions (in the widest sense of the word)
and machine learning techniques, although | fully take on board the improvements
proposed in those areas (but note that most of those are already ongoing, see below).
To populate the parameters of land surface or hydrological models we require basin-
wide, regional or even global parameter maps. So, until we have suitable alternatives we
will have to rely on pedo-transfer functions, or preferably co-variate geotransfer
functions (see e.g. Gupta et al., 2022).

Author’s response: | have tried as well as | can to address the “scolding”
comment on lines 83 to 92 of the re-revised text. | do not want anyone to have
the impression that they are being “scolded”. What | have tried to convey is
what | felt in the 80s when every article, every proposal, in soil physics had to
be about geostatistics to be relevant, it seemed. And again in the 90s, same
story about fractal geometry. It is like being in a tide, from which one cannot
escape... | still feel, personally, that the development of pedo- and geotransfer
functions was a mistake, and | am glad | have never had to actually use one in
my research, but once the movement was underway, | am fully aware of how
difficult if not impossible it must have been for most people to go against it.

In the previous paragraph (lines 75 to 77), | have also made reference to the two
articles by Gupta et al. and Norousi et al. that you mentioned.

In the lines below | am referring to the revised article you shared with me. If you could
bring in and address the various issues | mention below, then | am happy to accept the
article, because you have already dealt nicely with the comments of the reviewers.

-Line 64/65: It may be worth mentioning the nearly finalised EU Soil Monitoring Law in
places, which will involve new soil sampling efforts, and more recent sampling effort
related to the LUCAS data base, for example. New soil monitoring is still going on?
Indeed, it needs informed decisions to guide these sampling efforts, and your article can
be helpful in that respect

Author’s response: Indeed! | now mention the Lucas database explicitly on lines
78-79 and 278-280.

-Line 94: It is the physical aspects of biochar that also play a role, via the properties of
this porous medium (e.g. its specific surface areas and pore size distribution), that affect
water retention, not just the chemical properties. There are plenty of papers on this that
may deserve a mention?

Author’s response: | agree. On line 108, | added a citation to an article by Schnee
et al. that analyses in detail the physical side of things. | refrained from adding
many more references, because | do not want the focus to be too much on
biochars...



- Around line 120 and see also line 130-137: it would be good to mention physics
informed machine learning, e.g. physics informed neural networks (PINNS), see e.g.
Norouzi et al. (2025) and references herein. What you are discussing here is mostly
data-driven ML. PIML would do a much better job at this and probably weed out those
‘images of a colleague’.

Author’s response: | am not sure | share your enthusiasm for PINNS... From a
theoretical point of view, it is well known that any attempt to relate soil texture
with the SWRC is necessarily doomed in general. | have worked on soils in
Costa Rica that were 95% clay and behaved like coarse sands. Conversely, in
my research on the bioclogging of sands, bacteria could make coarse sands
have the saturated hydraulic conductivity of fine silts... Without going into
details, | mention on lines 162-165 the lack of relevance of soil texture to the
description of soll water transport and retention.
Not everyone will agree with me on that, and that is OK. Perhaps my Forum
piece will encourage some to engage in a constructive debate on this and other
topics | cover.

- Line 197-199: The text on “myths” is perhaps somewhat overly negative? Are there
really that many myths in soil science (“dauntingly time-consuming endeavour”)? Can
you give some examples other than biochar? Aren’t we suffering from the fact that soil
is so closely related to agronomic practices, and when trying to feed the world farmers
are quick to adopt practices that improve their yield, and then many pseudo soil
scientists get in on the action which then leads to ‘proper’ soil science getting a bad
name. The use of liquid nano-clay, to improve desert soils, is another example.

Author’s response: | wish | could believe, like you do, that there aren’t that many
myths in soil science. But | feel that there are way too many. | added a short
mention of another, related to aggregates, on lines 113-116. And then | pointed
out a number of other articles | have written over the last 10 years in which
readers could find several other examples.

- Again, the tone could be softened a little around lines 214-230 of the revised article
you shared with me: e.g., “the level of mathematical complexity that most soil scientists
can handle”. Also, this paragraph makes it sound like knowledge of detailed statistical
theories is inferior to physical/mathematical science. | think there is room for both, and
they should go hand in hand.

Author’s response: | agree that my original text may have given the impression
that you got upon reading... | have modified the text on lines 247-250 to reflect
that. And | agree that there should be room for both, as you write. It is
unfortunate that, in the training of soil scientists, there is generally little room
spared for the slightly more elaborate mathematical descriptions of soil
processes. | remember giving a talk once to an audience of soil microbiologists,
to which | tried to explain that there were good reasons to think that the Monod
equation, used to describe the growth of bacteria in batch suspensions, was
not sound theoretically when applied to heterogeneous soils. | noticed
immediately that many people were puzzled by my comment. After the talk,
someone came to tell me that | had just thrown into the rubbish bin the only
equation his teachers had ever managed to make him understand...



Moreover, part of the text gives the impression that soil physicist are superior to other
soil scientists

Author’s response: Far from me the idea to set up soil physicists on a pedestal!!!
In order to dispel any notion that | might want to do that, | have added a
paragraph on lines 170 to 197 to that effect.



