
Hydrol. Earth Syst. Sci. Discuss., referee comment RC3
https://doi.org/10.5194/hess-2021-360-RC3, 2022
© Author(s) 2022. This work is distributed under
the Creative Commons Attribution 4.0 License.

Comment on hess-2021-360
Anonymous Referee #3

Referee comment on "Satellite observations reveal 13 years of reservoir filling strategies,
operating rules, and hydrological alterations in the Upper Mekong River basin" by Dung
Trung Vu et al., Hydrol. Earth Syst. Sci. Discuss.,
https://doi.org/10.5194/hess-2021-360-RC3, 2022

General comment:

Dung Trung Vu and co-authors used Landsat data to derive water area, elevation, and
storage series of ten major reservoirs on the main stem of the Lancang River basin. In
addition, the authors used a hydrological model to simulate the inflow of the reservoirs
and discussed the impact of reservoir filling and operation on the discharge of the Lancang-
Mekong River. The authors did provide some suggestions on how to use remote sensing
data to obtain reservoir storage changes and combine them with hydrological models to
examine the impact of reservoirs. However, the novelty of this study lies in the
incremental contributions that are not enough to be considered for publication in the
prestigious journal of HESS. In particular, this study falls short of assessing the accuracy
and precision of the results. Limitations of this method could impede the application of this
approach to other areas. Therefore, I recommend rejection of this manuscript.

Comments:

The water surface area extraction algorithm needs substantial improvement. There are
already many decent global water surface area datasets with spatial and temporal
resolutions that fully meet the requirements of the study and their algorithms are
relatively advanced (Pekel et al. 2016; Pickens et al. 2020). These data can at least be
used as input data to generate Water Layers instead of simply using NDWI with a fixed
threshold.
The author's introduction of the input data is not clear enough. Different levels of input
Landsat data (TOA reflectance/surface reflectance/DN) may yield different water body
index results, so the level of input data needs to be explicitly shown. Also, the type of
Jason data needs to be shown and the processing of extracting the water body
elevations from the altimetry data needs to be introduced since whether and which
waveform retracking algorithm used should largely affect the results. Without really



showing the waveform retracking algorithm and specific thresholds for the classic pulse-
limited radar altimeters, these results are highly unconvincing.
More data are needed for assessing the water area/elevation/storage results. The
authors used Jason-2 and Jason-3 altimetry data to evaluate the water elevations
derived from Landsat data in the Xiaowan and Nuozadu reservoirs. However, the time
span and sampling of the altimetry data is relatively low at the two reservoirs. For
example, altimetry-based water levels for the Nuozadu Reservoir from 2017 to 2020
are missing. Therefore, more validation data should be supplemented, such as water
surface elevations derived from Sentinel-3 and ICESat/ICESat-2 data. In addition, the
accuracy and precision of satellite altimetry data need to be supported by validation
results.
The accuracy of the water surface area/elevation/storage results needs to be described
in detail. There are no statistical metrics in the manuscript to characterize the accuracy
and uncertainty of the results. For example, CC and RMSE can be used to describe the
consistency between Landsat-derived elevations and altimetry-derived elevations.
The temporal resolution of the study results needs to be substantially improved. As can
be seen from the presented graphs, the water elevations of the reservoirs change
rapidly from June to October, and the monthly water elevation and storage series may
not accurately depict the real operation of the reservoirs.
The advancement of the study results is not shown compared to the hydrological model
results. It can be seen from Figure S5 that the reservoir water storages from the
satellite observations and the VIC-Res model simulations are very similar. Therefore,
what is the necessity for performing this study that used remote sensing data?
The authors used model simulated inflow (Q) and evaporation loss (E) to calculate the
fraction of inflow volume retained by the reservoir (θ). Unfortunately, the authors did
not give the method and input data used to obtain E and the share of E in 
For the 2019-2020 drought event, the authors argue that the Lancang dams did not
change their operating patterns and stored about 46% of the estimated natural flow
during the wet season, and the operations “contributed to downstream droughts and
pluvials”. However, from another point of view, the reservoirs could retain a fixed
percentage of water when inflow decreases, which reduces the storage increment and
increases the outflow compared with retaining water to a certain elevation (a commonly
used operating rule). Therefore, it cannot simply be considered that “dam operations
contributed to downstream droughts and pluvials”.
The authors overstate the impact of new reservoirs on downstream water discharge.
According to the authors' calculation, Nuozhadu (21749 Mm3) and Xiaowan (14645
Mm3) reached steady-state operations in about two years by retaining from 15% to
23% of the annual inflow volume. And the newly building reservoir, Tuoba (1039 Mm3),
has less than one-tenth of the capacity of Xiaowan or Nuozhadu. But the authors
claimed that downstream countries should expect a temporary, yet substantial,
decrease of water availability if the same filling strategies were to be implemented. This
does not seem to have a solid basis.
The Authors need to pay attention to the citations. For example, the authors did not
cite related literature in their initial references to NDVI, NDWI, and MNDWI. Also, the
authors did not show specific sources of remote sensing (Landsat/Jason) or other data
(CHIRPS-2.0) they used and cite them properly in the text or the supplement content.
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