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IMPACT OF INTENSIVE HUMAN ACTIVITY ON SEASONAL VARIATION IN
RIVER-TIDE DYNAMICS IN THE MODAOMEN ESTUARY OF ZHUJIANG
(PEARL) RIVER

ZHANG Xian-Yi"*** ~YANG Hao"*** ~HUANG Jing-Zheng"*** FU Lin-Xi"*** ~ WANG Heng"***,
LIU Jun-Yong®’, OU Su-Ying"*** ~LIU Feng"*** CAI Hua-Yang"*** YANG Qing-Shu"***

(1. Institute of Estuarine and Coastal Research, School of Marine Engineering and Technology, Sun Yat-sen University, Guangzhou
510275, China; 2. State and Local Joint Engineering Laboratory of Estuarine Hydraulic Technology, Guangzhou 510275, China,
3. Guangdong Provincial Engineering Research Center of Coasts, Islands and Reefs, Guangzhou 510275, China; 4. Southern
Laboratory of Ocean Science and Engineering (Zhuhai), Zhuhai 519000, China; 5. The Pearl River Hydraulic Research Institute,
Guangzhou 510611, China)

Abstract Human activities have a great impact on the estuarine environment. Study of the nonlinear river-tide
interaction dynamics in modern time is conducive to understanding the impact of strong human activities on estuarine
dynamic geomorphology, and important for the construction of water conservancy projects and environmental protection in
the estuarine area. Using monthly high and low tide level data of the Modaomen estuary (Ganzhu, Zhuyin, Denglongshan,
and Sanzao gauging stations), Guangdong, South China, and river discharge data of the Makou Hydrological Station from
1960 to 2016, seasonal variations of residual water level, tidal amplitude and their spatial gradients (i.e., residual water
level slope and tidal damping rate) were analyzed. Results show that 1990 and 2000 were the critical points marking the
periods of without (pre-1990) and with (post-2000) intensive human activities, respectively, in the variation of tidal
dynamics in the Modaomen estuary. Specifically, pre-1990 was the natural evolution period, post-2000 was the recovery
and adjustment period, and from 1990 to 2000 was the transitional period. Large-scale sand mining undercut the riverbed
considerably, which reduced the residual water level and residual water level slope in the estuary, especially in summer
(being 0.53m and 8.93x107°, respectively). The decreased residual water level slope weakened subsequently the tidal
damping effect, which results in an increase of the tidal amplitude in the whole channel (increased by 0.071m after
intensive human activities). Seasonal variations in the river-tide dynamics in the Modaomen estuary indicated that in
summer the residual water level slope in the upstream increased obviously with substantial river discharge, while in winter
it decreased significantly in the upstream and rose slightly in the downstream. With the increase of discharge, the tidal
damping effect of tidal wave amplitude increased, but when the discharge exceeded the threshold value of 20000m?/s, the
increase of riverbed friction due to residual water level slope was insufficient to offset the cross-sectional area divergence
effect, and thus the tidal damping effect decreased slightly.

Key words river-tide interaction; residual water level slope; tidal damping rate; intensive human activity;

seasonal variation



