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e 0.06 0.02 -0.11 0.03 0.00
Avor -0.01 -0.02 0.01 0.06 0.01
o Apis -0.02 -0.02 -0.04 0.02 -0.01
ST
Acro v, -0.05 -0.02 0.16 0.02 0.02
e 0.06 0.02 -0.10 0.02 0.00
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Quantifying the impacts of external forcing on daily averaged water levels in the Modaomen

estuary of the Pearl River
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Abstract: The daily averaged water levels in the Modaomen estuary of the Pearl River are mainly driven
by the natural processes and significant human interventions. Thus, the water level dynamics are featured
by apparent stepwise evolution and seasonal variation. Understanding the evolution of water level dynamics
and identifying the driving factors are essential with regard to sustainable water resources managements in
estuaries. In this study, a data-driven model where the calibrated parameters were derived from river dis-
charge was used to quantify the alterations in daily averaged water levels induced by the river flow ob-
served at Makou station, and by the combined effects due to geometric change and mean sea level based
on collected hydrological data from 5 stations along the Modaomen estuary over the period 1959-2016. The
results show that the alterations in daily averaged water level driven by the combined effects of the geomet-
ric change and mean sea level in spring and summer are mainly controlled by sand excavation, leading to
a reduction in the daily averaged water levels (decline by 0.26m on average) over the Denglongshan— Gan-
zhu reach; On the other hand, the alterations in autumn and winter are mainly controlled by land reclama-
tion and mean sea level, leading to an increase in the daily averaged water levels (increase by 0.07m on
average). The alterations in daily averaged water level driven by the river discharge is mainly due to the
freshwater regulation by dams in the upstream catchment, which is negative in spring, summer and au-
tumn, indicating a reduction in the daily averaged water levels (decrease by 0.13m on average), whereas
it is positive in winter indicating an increase in the daily averaged water levels (increase by 0.03m on aver-
age). Overall, the combined influence of geometric change and mean sea level is stronger than that of
freshwater regulation due to dam constructions.

Keywords: daily averaged water level; RTHA model; intensive human interventions; river discharge;

mean sea level
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