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General comments:

This is a resubmitted manuscript and this is my second review. This study re-examine the
“dry gets drier and wet gets wetter” (DDWW) paradigm using the terrestrial water storage
anomaly (TWSA) derived from GRACE observational products, land surface models, and
GCMs. The results showed the global patterns of dryness/wetness trends in both history
(1985-2014) and future (2071-2100).

In this version, the authors have improved the text, added discussion, and provided more
uncertainty analyses. I am happy with the authors’ efforts. However, there are
substantial issues which need to be addressed. The authors should set out to solve
scientific problem rather than analyzing data. At present, I did not feel the new knowledge
and new (and convincing) methods provided by this paper. At least, the authors have not
fully express the innovation and significance of this study.

Concept: The authors shouldrecall the original meaning of "dry gets drier and
wet gets wetter" paradigm from existing studies, because the title/the authors intend to
perform a “re-examine” work. I think the authors acknowledge that the DDWW rule is
used to explain the changing trend of surface dryness/wetness or climate condition,
while this study explains the DDWW rule from a TWS perspective which includes
groundwater/glacier changes. The GRACE observation contains the signal of changes in
groundwater/glacier. As the climate warms, ice/glaciers are degrading with an increase
in runoff/soil moisture (moisten the land surface). Meanwhile, as the mass decreases
(water flows away), what GRACE observes is a decrease trend in gravity
(drying). There are processes in the opposite direction. As such, the TWSA trends can
be opposite with the previous studies focusing on the land-surface conditions (soil
moisture/runoff and ET) (Wang et al., 2021: Long-term relative decline in
evapotranspiration with increasing runoff on fractional land surfaces; Yang et al., 2019:
Combined use of multiple drought indices for global assessment of dry gets drier and



wet gets wetter paradigm). Rather than a new perspective, I would also think of this
study as a simulation or an application of GRACE, land surface models, and climate
models. 
Method: In the discussion, the authors need to justify why it is necessary to assess the
changes in dryness/wetness from a perspective of terrestrial water storage change?
What are the advantages of the methodology used in this method? This
study has many redundant operations (e.g., the use of GRACE to correct GCMs). I feel
if the study directly using P-ET is more convincing than using partial outputs (soil
moisture, snow water...). While changes in TWSA do not equal to changes in surface
dryness/wetness, there should have "bridges" to connect the integrated TWS and
various land-surface processes (runoff, soil moisture and ET) (Trautmann et al, 2022:
The importance of vegetation in understanding terrestrial water storage variations). It
is a pity that this study did not find such “bridges” as it leaned toward analyzing data.
The use of TWS retrieved by the GRACE to correct GCM simulations is not convincing.
Not only are there many uncertainties in the GRACE retrieval product, but also what
GRACE observes is completely different from what GCMs simulate (Table S2). Since
these models express different objects, how can these outputs ensemble? What will
happen if the study do not use GRACE to correct the GCM simulations as most
climatologists do? There are still have a prediction result from GCM, right? What are the
differences? One way is to show that the corrected results are more reliable than the
previous one, which may involve using in-situ observed data. Moreover, the authors
criticize the use of P-ET as an indicator to identify dry/wet changes, but I think P-ET is
closer to changes in TWS because various hydrological models and GCMs appear to do
not account for surface water storage. I suggest the authors provide a technical route.
Results and mechanism: This study does not involve mechanism analysis, and does not
analyze why some typical places are getting drier or wetter. Fig. 2 and Fig. 4 make no
sense as they are another displays of the same results in Fig. 1 and Fig. 3. Although
this division method was used in the IPCC6 and even considered popular by the
authors, it did not bring any innovative insights to this study. Moreover, they are
difficult to interpret. Instead, the readers are more care about how dryness/wetness
changes in time and why there are changes happen.
Innovation and significance: The authors need to rethink and justify what are the new
results or developments reported in this study? Why are these new results or
developments significant?

 

Specific comments:

Line 9-10 and Line 17-18: These statements are contradicted. You are saying the
DDWW is challenged due to the choice of different metrics and datasets used, but you
also stated the different data sources have subtle influences on the evaluation results.
Line 21: “The hydrological conditions of the land surface have experienced...”. The first
sentence of this manuscript is talking about land surface condition. This is contrary to
the author’s argument that they are not concerned with the surface dryness/wetness,
but with the entire land system.
Line 37: What are oceanic records?
Line 45: P-ET is the amount of water remaining in the land system, but the components
in the GCMs (soil moisture and snow water) and VIC (moisture), Noah (soil moisture,



snow, and canopy water) are parts of the water stored in the land system (Table S2),
and thus the models lack some components of the terrestrial water storage.
Line 70: Is long-term P-ET approximately equal to the change in terrestrial water
storage (TWS)? Why the authors do not use P-ET to construct an index and to perform
the prediction of TWSA? Instead, this study uses partial outputs of soil moisture/snow
data in the GCMs.
Table 1: What are the differences between GRACE reconstructions and GRACE masons
solutions?
Figure 2 makes no sense and it is hard to interpret. Instead, the manuscript can
present dryness/wetness changes in some key regions here.
Line 273-276: Why did the authors use AI derived from CRU data to define wet and dry
zones rather than TWS-DSI? The following DDWW analyses are based on the changes
of TWS-DSI.
Line 281: “We compare AI and TWSA derived from DATASET and CMIP6 between 1985
and 2014 in Figure S6”. Is it a result comparison between Figure S5 and Figure S6
here?
Line 273-283: These contents about how to operate should be adjusted to the method
section?
Line 284: “Figure 3 illustrates the test results...”. This is not a good way to express the
content of figures.
Line 324-325: “Greve and Senevirtne (2015) used climate projections from CMIP5 to
establish the measure for assessment of the DDWW paradigm...”. The method used by
Greve (2015) is more acceptable to peers.
The presentation of Figure 4 makes no sense and it is hard to interpret. It may be more
interesting to modify it to temporal changes over key areas.
Line 355-358: “...resulting in the lack of certain TWSA components.”. Why the authors
do not use P-ET derived from the models to represent TWSA? In this case, none of the
flaws discussed here exist.
Line 417-419: Please explain what are the advantages of the developed TWS-DI?
Line 447-462: The authors need to refine the conclusions. These do not look like
conclusions, at least not serving for the purpose of this study.
The authors need to recheck and simplify the expression andlogic of the entire
manuscript, as many expressions seem redundant and use uncommon words, making it
difficult to read.
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