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Thank you very much for your comment on our paper. I am glad that you concur with the
findings in this paper “Deep learning rainfall-runoff predictions of extreme events”. 

[One question I have is about one of their previous works. Kratzert et al. (2019a, Section
3.1, paragraph 2) wrote that “This [LSTM] is not dissimilar to any standard hydrological
simulation model (i.e., is it not a one-step-ahead forecast model).“]

I think the problem is simply that "is it" should have been "it is". Please note that this
discussion is about our current manuscript and not meant to discuss an already published
manuscript. Next time, please consider writing these questions to the contact author of
the corresponding paper. 

We chose to use the SAC-SMA model as developed for the CAMELS dataset
(https://ral.ucar.edu/solutions/products/camels), because it is a model that is known to
produce good streamflow predictions on lumped catchments. It is true that there are
many different variations of conceptual and process based models that might perform
better in extreme events than this particular version of SAC-SMA and the U.S. National
Water Model that are included in this paper. But due to the nature of our hypothesis as
testing data-driven models, i.e., “data-driven streamflow models are likely to become
unreliable in extreme or out- of-sample events”, we do not feel that it is necessary to
include benchmarks of all possible variations of process-based models to address our
hypothesis.

As for your question “Isn’t AR(2, 2, -1) a special case of the LSTM network models?”, I do
not agree that AR(2,2,-1) is a special case of the LSTM network models. The LSTM is a
general state-space model, which does not require an auto-regressive input, and in this
paper we do not use an auto-regressive input, while the AR model you describe only uses
an auto-regressive input. While it is true that LSTM can be trained to reproduce the results
of an AR(2,2,-1) model, that does not make it a special case of LSTM, rather that is a
result of the universal approximation characteristic of neural networks.

Thank you very much for your comments.

Jonathan Frame
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