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This work presents a model (updated from previously published work) that predicts the
proportion of centennially stable soil organic carbon (SOC). The manuscript is well written,
the method is interesting, and described in a good level of detail. However, I have raised a
number of concerns in the text below which need to be addressed. My primary concern
being how accurate the model really is, given the poor performance when applied to sites
outside the training dataset. Since the performance is so poor, I think the conclusions are
overly positive and I question the recommendation that this model be used for other sites
outside of the training dataset.

 

Specific comments:

Inconsistent handling of sites

Table 1 and the text outlines that different ways of measuring SOC content and different
ways of calculating the centennially stable SOC fraction content were used for different
sites. This is concerning as it is not clear what is being predicted here. This is especially
true since Table S2 and Table 1 show very different values of centennially stable SOC
fraction calculated from the Bayesian curve-fitting and that measured on site. I’m not
convinced there is a valid reason to ever have inconsistent handling of sites, and if there is
a reason, it needs to be thoroughly explained in the text.

 



Needs discussion on which validation method is more informative

Two methods of validation are presented in the text and visually shown in Figure 2. These
two methods show substantially different accuracies of the method. Whilst I think it is
helpful to have both methods included, I think discussion on which method should be used
to judge the model needs to be included.

For example, from my understanding of the method, the test dataset for “internal
validation” is made up of data from the sites in the training dataset. This means the test
dataset is not truly independent of the training dataset, so it is not surprising that the
“internal validation” looks a lot better. Additionally, in the methods section (line 337), it is
described how the training dataset was chosen to maximise the range of centennially
stable SOC. This selection means that the testing dataset will likely have a more central
range of values than the true range of values, potentially imparting a bias on the
validation (i.e. there will be few extreme values in the test dataset). Furthermore, when
considering the application of this model, it would be applied to new sites not within the
training dataset, as in the “leave-one-site-out validation”. For these reasons, I do not
believe that the “internal validation” method is the best way to judge this work, instead
the “leave-one-site-out validation” is more useful when considering the accuracy of the
method.

 

How useful is this model?

My next point continues from the previous point on validation. If only the “leave-one-site-
out validation” is considered, the accuracy of the method is significantly reduced. Looking
at Figure 2b and Table 3, I am not convinced that this model performs much better than if
the mean of the training dataset (0.52 or 0.55 from Table 1) was predicted for every
datapoint. For example, in Figure 2b, it appears a horizontal line y=0.52 or y=0.55 would
equally predict the SOC. If this is true, then there is no point in applying the model to
sites outside of the training dataset, so this needs to be addressed in the manuscript.

 

Overstatement of conclusions



Given my previous comments on the validation and accuracy of the model, I think that the
conclusions have been overstated: e.g. line 633 “the current version of the PARTYSOCv2.0
model … already provide accurate predictions…”, line 641 “…enables the reliable
partitioning of SOC into its centennially stable and active SOC fractions”, line 642 “The
validation of the model … here (PARTYSOCv2.0EU) constitutes a breakthrough in the
metrology of SOC kinetic pools. It represents a great improvement…”. I have put
examples of the words I do not think are justified in bold, given the points I have raised
above.

 

 

Technical comments:

Line 29: “a more accurate modelling” does not quite make sense, it should be something
like “a more accurate model” or “a more accurate understanding”

Table 2 caption: “Symbols for p-values: *** p < 0.001; ** p < 0.01; * p < 0.05; NS p >
0.05 = not significant” But these symbols are not used in this table?

Line 318: “Therefore, to increase the likelihood of verifying our hypothesis…” This is a bit
of an odd phrasing, sounds a bit like cherry-picking data to get the desired answer,
though I appreciate that is not what is going on. I suggest rephrasing this.

Line 499: “Conversely, the two models show only two Rock Eval® parameters in common
out of their five most important ones…” Could this demonstrate that some of those
parameters are actually not adding to the predictive power of the model? What happens to
the accuracy of the model if just the top x parameters are used? Perhaps the model is
overfitted to the training data?

Line 576: “Reference topsoils from the Colombian site of La Cabaña fit well into the global
learning set of the statistical model: they did not alter its overall performance.” Not sure
that is true? As stated in line 468: “For most of the calculated statistics, the European
version of the model PARTYSOCv2.0EU showed better performances than the
PARTYSOCv2.0 model”

Line 585: “currently not capable of accurately partitioning SOC… in soil samples coming



from pedoclimates that differ strongly from the ones included in the learning set…” This
relates to my earlier points -  I would argue that this is true for any sites not included in
the training dataset given the poor performance of the “leave-one-site-out validation”.

Line 610 (and abstract): “…conservative estimate of the accuracy of this model…” Why is
this a conservative estimate? It does not seem so, given the issues raised above.

Table S3 is provided as an excel spreadsheet – a more generic file format would be better,
such as csv or netcdf.
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