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Within this manuscript the authors describe the development of a global hydrologic
forecasting framework (eWaterCycle). This model is designed around several open
source components that are used to predict global river discharge 9 days ahead at
a 10km x 10km resolution. The development of such a system, which is composed
entirely of open source components and freely available data does present a beneficial contribution to GMD and the scientific community, as it will allow hydrologists and
modelers from a wide variety of specific research areas to focus on implementing different model components of relevance to them. As described in this paper, the model
represents a useful framework for creating these coupled systems. It does not, as the
authors acknowledge, represent a good forecasting system for global discharge (negaC1

tive NSE for all nowcasts, as described in Section 7) and further work is clearly needed
to improve the model performance. With regards to the manuscript itself, the organization and level of detail in describing model components is lacking and as such, it is
hard for the reader to fully grasp the specifics on how this model has been constructed
(which is seemingly the most important component of this work). In addition to this, the
manuscript would benefit from significant editing to correct spelling and grammatical
errors throughout.
Specific Remarks:
1) As described, this model should not be classified as hyper-resolution as presented
by Wood et al. (2011). At a resolution of 10km, this would fall into the category of
the coarse resolution models described in that paper (with 1km x 1km being hyperresolution). In addition to this, the model forcings used are coarser than the model
resolution (∼25km x 25km). I think that this term should be removed from the title and
the text.
2) What are spatial and temporal resolutions of the forcings used (Section 3)? What
methods are used to handle the differences between products? (Presumably this
should be covered by the CDO section (4.2))
3) More details are needed about the ensemble forcings used (Section 3.1). Line
23, Page 3 mentions “superimposing the deviation of the GEFS ensemble mean on
GFS”. It is not clear what this means and the reference to this in Section 4.3 is circular,
offering no additional information. For a model with a large focus on using an EnKF,
it is important that the reader understands how these ensemble members are being
generated.
4) In Section 3.2, more details are needed for the assimilated data product (spatial and
temporal resolution as above). In Line 3, Page 4 it should be clarified that this data
product represents the “worst case” from the perspective of computational intensity, as
this is a “best case” scenario from the perspective of global earth observations.
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5) In Section 4.3, a description of the data assimilation system is presented but it is
not clear how this system interacts with the hydrologic model. In this instance, soil
moisture is being assimilated but it is unclear whether other variables could be assimilated in the same system. If so, what model parameters/states are being adjusted by
the assimilation scheme? Given the claim that this model allows for the substitution
of hydrologic models and assimilations schemes (Page 1 Line 15), this is an important
aspect to clarify and explain further. It may also be beneficial to describe the hydrologic
model before this section to give some context for the assimilation system.
6) The last paragraph of Section 4.5 does not seem relevant and I believe it should be
removed. In addition, Section 4.5 would benefit from further explanation of the specific
model processes of relevance to the problem rather than the history of the model (i.e.
which specific model processes and innovations are used and why was the model
chosen).
7) How does this modeling framework compare to other similar systems such as the
Global Flood Awareness System (GloFAS) from ECMWF, the National Water Model
(NWM) from NOAA, or the Global Flood Monitoring System (GFMS) from University
of Maryland (or others)? I think it is very important to include a discussion on this to
provide some context for the work and illustrate the importance of open source model
components, as used here. Without this, it is hard to say that this manuscript meets
the GMD criteria of being a “substantial advance in modelling science”.
8) In Section 7 the authors present the results of limited validation work (acknowledging that accuracy is not the goal of this paper). Despite this, I believe that the authors
should address the very poor performance further (almost all NSEs are negative). Are
these errors entirely attributed to the individual components of this system (model parameters, forcings etc.) or is there an issue with the coupling between each of these
components (the main goal of this work)? When all the validation results are this poor,
it is hard to believe that the model functions correctly and passes the test of credibility
(whether that is true or not). Further validation or analysis is needed to illustrate that
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these are issues with the model components and not the coupling framework. Other
metrics for validation such as the correlation or bias might also be useful to readers.
9) Figure 3 is hard to read with small fonts and different colored backgrounds. Consider
increasing the size of the text and the shapes. A key for the colors might also be useful.
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