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Summary: the authors examine two different ways to estimate drought recovery: a stor-
age deficit approach, in which GRACE TWSA is used to define the end of a drought,
and a "required precipitation" approach that tracks (or forecasts) cumulative rainfall
deficit. They conclude that there is good agreement between the two methods in
most regions that satisfy tests of moderate or strong rainfall-storage coupling. Bringing
these two methods together is both interesting and potentially valuable in the context of
forecasts–presumably, for regions in which this analysis approach works well, a skillful
precipitation forecast could be used to predict the cessation of TWSA drought up to
several months in advance. Of course, this hinges on having such a skillful precipita-
tion forecast, but the framework presented here provides a guide to how the prediction
would be implemented.
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I believe that the discussion paper can be accepted as a final HESS paper after mod-
erate revision. My specific comments are listed below. I am particularly interested in
the authors’ response to comment #7, as I fear that I am missing some key element
of their methodology. If I’m not missing something then I would recommend that the
authors reframe or remove the forecast materials that led me to make that comment.

Specific comments:

1. line 18: what is "simplistic precipitation forecast skill"? I think some rephrasing is
required.

2. Introduction: as stated in my summary, my understanding is that this study is moti-
vated by (or, at least, could be motivated by) the problem of monitoring and forecasting
the end of a drought on the basis of precipitation requirements. But it took me a while
to come to that understanding, in part because the introduction does not, in my opin-
ion, offer a clear statement of the intellectual contribution of this paper. There is good
material reviewing GRACE and reviewing drought cessation estimates, but the final
paragraph of the introduction simply states what the authors are going to do and not
why they are doing it in the context of a gap in the literature or a target application. It
would be helpful to have a few sentences that make the importance of this paper more
clear.

3. GRACE data: how sensitive are these results to the choice of GRACE product? If
only mascon are to be used then please justify the choice of mascon over spherical
harmonics solutions for this application. Also, more than one mascon solution is now
available, and it would be useful to see that the results presented here are robust to
the choice of mascon product.

4. GPCP: similar question here. How sensitive is the analysis to choice of precipitation
dataset? There are a number of choices available for the period of study.

5. line 110 et seq.: It is true that a long-term linear trend is often due to non-climatic
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processes. But some GRACE trends ARE due to climate–for example, a major drought
at the beginning or end of the record. The authors should comment on this possibility at
some point in the manuscript, and discuss its implications for results in some regions.

6. line 158 et seq.: "Figure 2" in this passage is actually Figure 3.

7. Section 3.3.2 and other materials on forecasts: I have to admit that I don’t under-
stand the emphasis on these hindcasts in the paper. As the authors acknowledge, it’s
a simple method that doesn’t provide very meaningful forecast. So what is it used for?
It seems that the analysis presented in the results section only requires statistics of
historical rainfall (mean and standard deviations) that can be compared to observation.
The forecasts simply seem to play the role of a not-quite-perfect estimate of climatol-
ogy. I do understand the authors’ point about why forecasts might be useful in the
context of predicting the end of drought via forecast of required precipitation. But there
is no demonstration of this value in the current paper, as far as I can tell; there’s only
the claim that it might be valuable.

8. line 254: Doesn’t blue n this figure indicate good agreement??

9. line 269 et seq.: It appears that Figure 10 is incorrectly referred to as Figure 8
throughout this passage.

10. Section 4.2.2: I assume that Figure 10 here really refers to Figure 11

11. I recommend an edit for style and grammar. The paper is clear, but there is some
awkward phrasing.

Interactive comment on Hydrol. Earth Syst. Sci. Discuss., https://doi.org/10.5194/hess-2019-
590, 2019.
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