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The manuscript presents an interesting study about numerical errors in hydrological
models under extreme precipitation. It assesses several numerical methods with the FUSE
framework under different conditions, such as varying initial conditions or precipitation
intensity and duration, and different parameter sets and model structures. It shows that
numerical errors increase with precipitation intensity, which can become an increasing
issue with climate change. Finally, it raises awareness about suboptimal numerical
methods often implemented in commonly used hydrological models. 

General comments

The manuscript is well structured, well written, and contains high-quality figures. I have
only a few comments and will not address elements already raised by other reviewers.
The topic addressed is important, and the focus of the paper on extreme precipitation
differentiates it from other articles on numerical errors in hydrological models. Therefore, I
recommend publishing the article after corrections.

Specific comments

The type of hydrological models assessed (i.e., conceptual and lumped) appears very
late in the manuscript. I expected to find this information much earlier, and it should
even be mentioned in the abstract.
Numerical methods, l.104: “which in some fields is desirable”. An example could be a
nice-to-have small addition.
Methods: I would expect event durations inferior to 5 days to be relevant for flood
modeling in smaller catchments in many places across the World.
Results, l.306-307: Median (relative) errors of several methods are not always



increasing with precipitation intensity as stated (for ex: adaptive explicit Heun,
adaptive implicit Heun, adaptive semi implicit Euler). Or have I misunderstood
something?
Results, Section 4.2: This section is clearly the part I like least. First, it requires quite
some effort to follow the ranking strategy and the details of the results. Then, the
establishment of the groups seems to be a bit arbitrary, with some groups containing
two methods and others three, which is also changing between low and high
precipitation intensity. Why are there differences in the size of the groups between low
and high precipitation? Also, the same colors were used to represent different groups of
methods between both panels of Fig. 6, which makes it confusing. Finally, I am not
convinced that the conclusion of this analysis is worth the effort it takes to follow all the
details of the procedure. I will let the authors judge what they want to do with it, but I
would suggest simplifying this section.
Results, Section 4.3: The impact of the reduced daily intensity with increasing duration
is, in my opinion, a likely explanation for the decrease of the errors. I would have thus
expected to find this hypothesis earlier in this section.
Results, Section 4.4: This section would benefit from an introductive or transitional
sentence.
Results, Section 4.7: I agree with Martina Kauzlaric that the link between the models
assessed and the numerical methods implemented would benefit the reader.

Technical corrections

Intro, l.60-61: This sentence might be rephrased for more clarity. This is only a
suggestion.
Intro, l.83-85: It might also be rephrased for more clarity (again, a suggestion).
Numerical methods, l.137: Citation: the names of the authors should be in the
parenthesis.
Methods, l.197: The model here named 563 should be 536, according to Clark and
Kavetski (2010)
Results, l.474-475: This sentence is not so clear and might be rephrased.
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