Response letter to Reviewer#2

We thank Reviewer#2 for the careful consideration of our work. We agree with her
constructive and thoughtful comments and suggestions, which led to a much improved
and complete manuscript. In this response letter, we have replied (in blue) to all the

comments formulated by the Reviewer (in black).

Comments:

In this study, the authors investigated the spatial-temporal water level dynamics along
the main stream of the Yangtze River estuary by means of a triple linear regression
model accounting for both the upstream and downstream boundary conditions. The
model was subsequently used to quantify the influence of the Three Gorge Dam’s
operation on the water level dynamics. Results showed that the alteration in water level
dynamics are mainly controlled by the variation in freshwater discharge owing to the
Three Gorge Dam’s operation, while the influence by geometric changes are minor
when compared with that of the river discharge alteration. The first reviewer already
provided many constructive comments on the manuscript, which I mostly agreed,
especially concerning the validity of the proposed triple linear regression model.
Generally, the paper is well organized and written. However, there are still some
concerns which should be properly addressed before the paper can be accepted in the
Ocean Science.

Our reply: We very much appreciate all the comments and suggestions raised by the
reviewer. In the revised manuscript, we shall completely address all the comments.

Major concerns:

1. The authors assumed that the alteration in water level dynamics can be primarily
attributed to the geometric change (caused by the combined influences of both natural
and anthropogenic modifications) and the boundary effects (induced by the changes in
upstream and downstream conditions, primarily due to the TGD’s freshwater
regulation). Since the authors proposed a triple linear regression model to quantify the
impacts of the Three Gorges Dam (representing the intensive human intervention) on
the water level dynamics, how did the authors account for the potential impacts due to
the climate change (such as intensifying precipitation, global sea level rise, etc.)?

Our reply: We thank the reviewer for pointing this out. Indeed, for the time being, we
assumed that the largest contribution to the alteration of river discharge before and after
the TGD can be primarily attributed to the TGD’s freshwater regulation, which is not
completely true due to the influences of other dams (such as Gezhouba dam) and the
climate change (such as intensifying precipitation over the river basin). Similarly, the
potential influence of climate change (such as global sea level rise) may slightly alter
the water level at the downstream boundary. Consequently, in the revised manuscript,
we shall clarify that: “I¢ is worth noting that the quantity Asou (including both the
upstream and downstream boundary conditions) should be interpreted as the water



level alteration owing to the overall influences driven by both human interventions and
climate change. However, in this study the largest contribution to the alteration in
upstream boundary condition (i.e., river discharge) can be primarily attributed to the
TGD'’s operation, since the TGD alone accounts for more than 30% of the total storage
capacity of the dams constructed between 1987 and 2014 along the Yangtze River (Li
et al., 2016). In addition, we note that the only other dam (Gezhouba, abbreviated by
GZB, see Figure 1a) along the main course of the Yangtze River was constructed in
1981 (before the TGD). With regard to the downstream boundary condition, the
adopted water levels observed at TSG station implicitly account for the potential
impacts induced by both anthropogenic (such as channel dredging) and climate (such
as global sea level rise) changes.”

2. It was mentioned by the authors that the proposed model is particularly useful for
determining scientific strategies for sustainable water resources management in dam-
controlled estuaries worldwide. Actually, as far as I see, the proposed method can also
be used to quantify the influence of climate change on spatial-temporal water level
dynamics since both the upstream and downstream boundary conditions are closely
related to the climate change even without the construction of large dams. Further
comments with regard to the applicability of the proposed method can be clarified.
Our reply: We agree with the reviewer’s comment. In the revised manuscript, we shall
clarify that: “Such a novel approach should be particularly helpful for determining
scientific guidelines for sustainable water resources management (e.g., dredging for
navigation, flood control, salt intrusion prevention etc.) in estuaries worldwide,
especially for dam-controlled estuaries. In addition, the proposed method can also be
used to quantify the potential impacts of changes in boundary conditions induced by
climate change (such as intensifying precipitation, global sea level rise, etc.) in natural
estuaries without considerable human interventions”.

In addition, we shall slightly modify the last sentence in the abstract part: “The
presented method to quantify the separate contributions made by changes in boundary
conditions and geometry on spatial-temporal water level dynamics is particularly
useful for determining scientific strategies for sustainable water resources management
in dam-controlled or climate-driven estuaries worldwide”.

3. The geometric effect in this paper is mainly referred to the bathymetric changes in
the estuarine system, which should be the primary factor dominating the
geomorphological changes in the Yangtze river estuary. However, for other estuarine
systems, the geometric effect could also due to the lateral boundary changes. Could the
authors give some comments on the applicability of the proposed method to such cases?
Our reply: In the revised manuscript, we shall clarify that: “Meanwhile, it is also worth
noting that the quantity 4ceo should be interpreted as the water level alteration due to
the overall impacts caused by both the bathymetric change and the storage area
change.”

4. Finally, I would suggest the authors to clarify the implications of this contribution.



Our reply: We very much appreciate this suggestion raised by the reviewer. In the
revised manuscript, we shall explicitly mention that: “ There exists a long tradition of
statistical, analytical and numerical studies on tide-river interactions in estuaries
worldwide, such as the Columbia River estuary in the USA (e.g., Kukulka and Jay, 2003;
Jay et al., 2015; Pan et al., 2018b), the St. Lawrence River estuary in Canada (e.g.,
Godin,1999; Matte et al., 2013, 2014), the Mahakam River estuary in Indonesia (e.g.,
Buschman et al., 2009; Sassi and Hoitink, 2013), the Yangtze River estuary in eastern
China (e.g., Guo et al., 2015, 2020; Yu et al., 2020) and the Pearl River estuary in
southern China (e.g., Zhang et al., 2018; Cai et al., 2018b, 2019b). These studies
showed that as tides propagate along the estuary the tidal amplitude, phase and shape
were influenced by the bottom friction, channel geometry and river discharge. In this
study, with the proposed simple yet effective triple linear regression model, we are able
to isolate and to quantify the impacts of the boundary (such as freshwater regulation
due to dam's operation) and geometric (such as channel dredging) effects on the tide-
river dynamics. Such a novel approach should be particularly helpful for determining
scientific guidelines for sustainable water resources management (e.g., dredging for
navigation, flood control, salt intrusion prevention etc.) in estuaries worldwide,
especially for dam-controlled estuaries. In addition, the proposed method can also be
used to quantify the potential impacts of changes in boundary conditions induced by
climate change (such as intensifying precipitation, global sea level rise, etc.) in natural
estuaries without considerable human interventions.”.
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