
REFEREE #2 

COMMENT #1 ---------------------------------------------------------------------------

The authors used ‘leave year out’, instead of ‘leave site-year out’ approach as they claimed; Consequently,
the concern of temporal auto-correlation has been addressed, but I didn’t see any change addressing the
concern caused by spatial auto-correlation. 

Answer:

A second alternative validation approach was tested to reduce the potential influence of spatial
autocorrelation  on model performance. In this approach, the 70--30% training--testing subsets were applied
to the set of eddy covariance tower sites within each ecosystem rather than to the individual data points, such
that all data from a given site were assigned exclusively to either the training or the testing subset. Because
the number of sites differs among ecosystems, the number of possible unique train--test runs was 5, 21, and
28 for upland tundra, taiga forests, and wetlands, respectively. While this validation approach reduces the
potential influence of spatial autocorrelation, it  also introduces large variability in subset size among runs,
and provides a stricter assessment of model ability to generalize to unseen sites.
Overall, results obtained with this complementary approach were comparable to those obtained with the
random 70--30% splits applied to the individual data points and the leave-year-out validation approach (see
below Tables 4, C3 and C4 for GPP, and Tables 5, D7, and D8 for ER). The most notable difference was that
the absolute bias was higher for the testing splits in some cases. However, this does not alter the main
findings of the study. This difference may reflect variations in the spatial representativeness of the training
subsets, in subset size, in site composition among runs, or a combination of these factors. Nevertheless, these
effects cannot be disentangled with the present dataset, particularly for upland tundra, where only five sites
were available.
Section 6.6 has been updated in the revised manuscript to present this complementary analysis and (see
below) Tables C4 and D8 have been added in Appendix.



GPP model performance comparison:





ER model performance comparison:





COMMENT #2 ---------------------------------------------------------------------------

As 30% of testing is mentioned in both 4.3 Model calibration and 4.4 Model evaluation, it is unclear whether
the 30% testing data was used for selecting the parameters or the 70% training data was used for selecting
the parameters. If the 30% testing data was used for selecting the model parameters, it could be problematic,
as there is no independent testing data in this case because model calibration process already see this testing
data. 

Answer:

Section 4.3 has been revised to explicitly state that model parameters were estimated using the training
subsets, and that final parameter values were defined as the median of the parameter estimates across all
optimization runs.

COMMENT #3 ---------------------------------------------------------------------------

For my minor comment 4, the authors’ response is not very convincing: 1 figure worth 1000 words, and the
figure could be in supplementary file too.

Answer:

Figure B3 has been added in Appendix in the revised manuscript (see below). It compares the mean seasonal
cycle of GPP, ER and NEE derived from the eddy covariance reference, the original L4C model, and one of
the tested model formulation (GPP

4
, ER

4
, and NEE

4,4
). 


