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Tab.1 Tidal characteristics of the monitoring stations near Tianjin Port
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Fig.6 Time-series of bottom velocity, shear stress and SSC measured at station N2
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Fig.7 Time-series of bottom velocity, shear stress and SSC measured at station S1
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Tab.3 Residual currents and sediment fluxes at the monitoring stations
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. o i %/ (cm/s) FAEE/ Byby =
oS V7 T TR <A T T T SR L T
" MURsd A WER BAR AW WEDE (@ms) S

2009 T1 4.83 1.71 1.44 0.97 120 80 177 15.47 324

2009 T2 6.36 2.79 2.90 0.20 249 245 12 24.82 309

1 2014 N1 8.88 2.52 2.35 0.26 44 39 91 19.65 331

2014 N2 6.20 4.21 4.20 0.62 295 304 211 21.69 319

2015 N3 9.24 8.90 9.05 0.30 342 340 104 38.35 323

2015 N4 9.88 4.21 4.10 0.12 3 3 7 20 333

2009 T3 6.74 2.93 1.99 0.94 213 209 219 45.33 254

2009 T4 5.97 3.85 3.06 0.90 266 273 241 30.17 263

o 2014 S1 8.13 4.48 4.78 0.33 135 133 287 9.48 275

2014 S2 10.18 2.04 2.23 0.21 81 79 234 7.69 90

2015 S3 8.06 5.00 6.20 1.21 68 66 239 3.20 218

2015 S4 8.66 1.16 1.78 0.80 357 17 228 5.11 273
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Tab.4 Contribution of each component to net sediment fluxes

& B WA T\/% T2/% T5/% T% T5/% Te/% T5/%
2009 Tl -12.72 ~13.94 0.36 128.42 0.88 -2.89 -0.09

2009 T2 8.89 0.62 0.18 85.90 5.23 -0.72 -0.10

" 2014 N1 14.38 -2.36 —0.04 89.53 -0.57 -1.29 0.09
2014 N2 62.11 -5.08 0.81 42.32 -1.80 1.53 0.12

2015 N3 31.87 -0.88 -0.03 74.05 0.95 -5.82 -0.13

2015 N4 25.65 0.68 0.25 75.25 1.50 -3.11 -0.22

2009 T3 6.54 3.59 ~0.04 88.89 3.10 -1.91 -0.17

2009 T4 18.65 5.18 0.52 76.04 2.06 -2.15 -0.30

- 2014 S1 31.40 —4.25 0.18 87.88 -1.10 ~13.34 -0.76
2014 S2 111.77 -9.38 -0.09 3.58 -0.70 -5.58 0.40

2015 S3 ~61.63 11.55 ~1.43 176.13 —4.75 -19.79 -0.08

2015 S4 -20.22 16.50 0.45 98.74 16.87 -10.52 -1.82

W A, R IE, Hid 2009 BRG] A SCER[15].

Note: Negative value represents seaward, positive value represents landward, the data in 2009 was cited from literature.
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Hydrodynamics and sediment transport in response to seque-
ntial reclamations over subtidal waters near Tianjin Port
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Abstract: Extensive reclamations along China’s coast have potentially changed the hydrodynamics and sedimentary
processes in the coastal waters. Their influence and underlying mechanisms require careful examination, particu-
larly for waters near major ports where sediment siltation in navigational channels is a major concern. We collected
monitoring data at eight stations during 2014-2015 in the vicinity of Tianjin Port, around which sequential recla-
mations were conducted over recent decades. We calculated the bottom shear stress, tidal asymmetry, and residual
current, and compared these with another dataset collected during 2009, aiming to quantitatively examine the in-
fluence of the reclamations during 2009-2015 on the hydrodynamics and sedimentary processes in this region. The
results of the observed data indicated that bottom suspended sediment concentration varied in phase with the velocity
and bottom shear stress. Comparison between 2009 and 2015 datasets revealed opposing trends for southern and
northern Tianjin Port areas. In the northern area, the tidal asymmetry became stronger and landward sediment flux
increased from 20.15 to 24.92 g/(s'm), while in the southern area, the tidal asymmetry became weak and landward
sediment flux decreased from 37.75 to 6.37 g/(s'm). The net sediment fluxes were in the landward direction for all
monitoring stations, implying that the tidal flat near Tianjin Port will continue to accrete. The decomposition of the
sediment flux suggested that tidal pumping was the major contributing factor in the net landward sediment flux. The
opposite trends between northern and southern area suggested that the tidal flat accretion rate was likely to be en-

hanced in the northern area and reduced in the southern area because of the new reclamation.
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