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Introduction
and flow diversion In the
Modaomen estuary of the Pearl River In
China have had a measurable impact
tidal propagation and damping.

Dredging

Objective

To assess the Impacts of these human
Interventions on tidal wave propagation:

m) Influence of river discharge
m) Influence of dredging
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Method

Analytical model for tidal wave propagation
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Notation:
= phase lag

= friction number
= celerity number
tidal amplitude-to-depth ratio
river discharge-to-river discharge at high water slack ratio

Table 1: Explicit equations used for tidal wave propagation

y = estuary shape number
w = velocity number
0 = damping number

Results

(D Sensitivity to river discharge

Theinfluence of recent change in river discharge and bathymetry on tidal wave
propagation in the Modaomen estuary, China

Both the tidal damping and the travel time of tidal wave increase with river discharge,

especially in the upper reach of the estuary.
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Fig. 1. The longitudinal variation of tidal amplitude under
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Fig. 2. Propagation of the tidal wave at mean tide under different
river discharge conditions

Both the tidal damping and the travel time of tidal wave decrease with a degradation
of the riverbed and the more so further upstream.
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Fig. 3. The longitudinal variation of tidal amplitude under
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Fig. 4. Propagation of the tidal wave at mean tide under different
degradation of riverbed conditions
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Results

(3@ Historic analysis

Due to dredging and flow reduction, since
1993, the tidal amplitude in the Modaomen
estuary increased by more than 0.1 m,
while the travel time of the tidal wave
decreased 20 min in the middle part of the
estuary and up to 60 min In the upper
reaches.
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Fig. 5. Influence of river discharge and dredging on tidal wave
propagation in the Modaomen estuary

Conclusions

» Dredging and flow reduction both lead to
an increase of the tidal amplitude along
the estuary axis and that the travel time of
the tidal wave Is reduced.
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The Modaomen estuary may experience
Increased risk of salt Intrusion and
flooding from storm surges as a result of
the continuing decrease of river discharge
and sand excavation.
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