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Summary

The authors have written down the model code that exists in 16 global models using
standardized terminology (in the Supporting Information). This facilitates comparison
between the models. The authors qualitatively compare the models in great depth and
summarize this information in tables in the main manuscript. The manuscript also covers a
variety of other topics: “typical” model setups in the Global Hydrologic Modeling, Land
Surface Modeling and Dynamic Global Vegetation Modeling communities, a general
overview of earth system models and known deficiencies, and lessons learned from the
ISIMIP2b model intercomparison project, which the 16 models were part of.

To start, let me say that the work shown in the Supporting Information (SI) is impressive.
I know that standardizing model code into a single format is not easy and doing this for 16
models of the complexity typical of Earth System Models is no small feat. I expect that the
SI to this manuscript can become a valuable resource for Earth System modelers.
Unfortunately, I also need to say that I found this paper difficult to review for two reasons.

First, the discussion of model differences and similarities is based on the standardized
description of model code in the SI but it is virtually impossible for any reviewer to
factually check this information. There is simply too much of it. Consequently, the reader
needs to trust that this information is correct; which they may do if the process used to
generate the standardized code is transparent and robust. The description of the method
used to standardize the model code is currently limited to section 3.2 (some definitions, a
paragraph on the actual process used and a description of which subscripts and
superscripts are used) and section 6.1 (more definitions). I think the paper needs to be
more descriptive of the methodology used to standardize the models’ equation and of the
ways in which the authors ensured that the descriptions in the SI match the actual code in
the models.



Second, I think this paper may be trying to do too many things at once. As far as I can
tell, the paper covers three general themes (with some overlap between them):

Introducing a standardized way of writing ESM code, as evidenced by the
manuscript’s title, the amount of work spent on creating the SI, section 3.2 and 6.1
(method for standardizing equations), and the lengthy discussion of model similarities
and differences in section 5.
Providing a general commentary on the state of, and challenges associated
with, global hydrologic modelling, as evidenced by section 2 (typical model use in
different modelling communities and confusion about terminology), section 4 (general
history and challenges with global hydrologic modelling), section 6.2, Table 11 and its
submission as a “review and perspective” paper.
Laying the groundwork for a follow-up ISIMIP2b paper by describing the
models and process of this MIP, as evidenced by the introduction, sections 3.1 and
3.3, section 5, and sections 6.3 (lessons learned from the MIP) and 6.4 (future work
planned by MIP contributors).

I think any of these themes can be a good contribution to GMD but combining all three
into a single paper seems to me to be too much. The manuscript is currently a bit
haphazard in its organization, it was sometimes unclear to me how sections related to one
another and due to the extremely broad scope I think none of the three themes get the
amount of attention and detail they need to be convincing. What I missed for the 1st item
was a detailed description of how the standardized writing scheme was developed, its
strengths and weakness, procedures used to robustly translate model code, applicability to
models outside this set of 16, a discussion of the implications of the discovered similarities
and differences for ensemble modelling and model intercomparison, etc. What I missed for
the 2nd item was a discussion of a considerable number of existing commentaries on this
topic (some suggestions below) and a discussion of the information presented in Table 11.
What I missed for the 3rd item is a more in-depth description of the MIP, established
procedures, etc. Given that the manuscript is already just a bit shy of 1000 lines of actual
text, I doubt there is space to fully cover all three themes. I would therefore strongly
recommend clearly defining the scope of the paper and streamlining/modifying the text
accordingly.

I have added various comments as annotations to the uploaded .pdf in the hopes that
they are helpful to the authors in clarifying the text.

Kind regards,

Wouter Knoben
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Please also note the supplement to this comment: 
https://gmd.copernicus.org/preprints/gmd-2020-367/gmd-2020-367-RC1-supplement.pdf
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