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Influence of discharge regulation by Three Gorges Dam on
tidal asymmetry in Yangtze Estuary

ZHANG Wei' | YU Xiayan'?, XU Yi', YANG Chen', TANG Minghao', FANG Yongjun®
(1. Key Laboratory of Coastal Disaster and Defence ( Hohai University) ,
Ministry of Education, Nanjing 210098 , China;
2. College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing 210098, China;
3. The Experimental Teaching Center of Water Conservancy Projects of Hohai University, Nanjing 210098 , China
4. China Energy Engineering Group Anhui Electric Power Design Institute Co. , Lid. , Hefei 230601, China)

Abstract: This study applied a nonstationary harmonic analysis ( NS_TIDE) method to analyze the long-term
monitoring data of 6 stations in the Yangize Estuary, and the spatial and temporal variations of multiple sources of
tidal asymmetry were quantified by a skewness metric. The results indicated that the tidal skewness shows an initial
increase followed by a slight decrease as it propagates landward. The detailed amplitude variations of tidal
asymmetry due to changes in the seasonal discharge were investigated. The sensitivity analysis reveals the response
of tidal asymmetry to the varying discharge, which is the tidal asymmetry of upstream decreases with the increase of
discharge and the tidal asymmetry of downstream shows a opposite trend. The results spanning the periods before
and after the operation of the Three Gorges Dam were compared to investigate the impacts of the Three Gorges Dam.
Because of the decrease in river discharge during the flood season, tides became more asymmetric at the upstream

region, but a contrary trend appears at the downstream region.
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Key words: tidal asymmetry; nonstationary harmonic analysis; river discharge; seasonal variation; discharge

regulation; Three Gorges Dam; Yangtze Estuary
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Table 1 Tidal amplitudes and phases of main constituents in the Yangtze River estuary
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P/ m  FA/(°)  PRME/m ML/ (°)  HElE/m  FA/(°)  PRIE/m  MA/(°)  EiE/m  HA/(°)  PRIE/m AL/ (°)
K, 0.043 75 0.037 40 0.111 47 0.041 103 0.020 360 0.018 41
0, 0.079 29 0. 063 330 0.243 324 0. 084 26 0. 042 200 0.038 245
M, 0.119 354 0.092 293 0.433 261 0. 130 320 0. 084 73 0.075 122
S, 0.173 295 0.121 237 0.769 160 0. 236 220 0. 137 234 0. 127 281
M, 0.207 253 0. 142 199 0.924 86 0. 250 145 0. 149 91 0. 136 133
MS, 0. 244 215 0. 162 157 1. 118 16 0. 285 14 0.123 308 0. 106 349
Mg 0.043 75 0.037 40 0.111 47 0.041 103 0. 020 360 0.018 41
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Fig.5 Comparative analysis of tidal amplitude and phase of main tidal constituents between flood and dry season
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Fig.7 Sensitivity of tidal amplitudes and phases of main constituents to different quantiles of river discharge
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Fig.9 Differences in tidal amplitudes, phases and skewness in flood season before and after TGD’ s operation
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