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Dissipation process of the near-bed hydrodynamics over Avicennia marina tidal

flat in response to typhoon action
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Abstract: The process of tidal current energy dissipation in mangroves over spring-middle tidal coasts under extreme weather is one of
the significant topics for understanding biological coasts evolution and coastal wetland restoration project. In this study, based on the
measured hydrodynamic data by ADV and the underlying surface vegetation data of Avicennia marina for 6 consecutive days in August
2020, the hydrodynamical dissipation process of the tidal flat near the bottom of Dongwan’s Avicennia marina in response to typhoon
Sinlaku was analyzed. The results show that: 1) During the flood and ebb tides, the changes of the turbulent kinetic energy from bared
flat to Avicennia marina exhibited the characteristics of tidal asymmetry under the normal weather. Tidal current energy by carrying
sediments from bared flat to Avicennia marina’s edge and from Avicennia marina’s edge to Avicennia marina’s area was dissipated by
transportation and settlement of sediment. And the energy of carrying sediment by tidal current during ebb tide was mainly consumed
for net settlement in sediments. 2) The Avicennia marina’s pneumatophores of about 10 ¢cm can attenuate the vertical turbulent kinetic
energy, while the branches and leaves at the edge can reduce the tidal current energy consumption by attenuating the horizontal flow.

3) Compared to those of the normal weather, there was no obvious change in the flow velocity near the bottom from bared flat to
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Avicennia marina during the period of typhoon Sinlaku, but the flow direction deflection was larger than that of the normal weather.
Meanwhile, the dissipation rates of turbulent kinetic energy and sediment transport energy consumption were larger those in the normal
weather.

Keywords: hydrodynamics near the bottom; turbulent kinetic energy; sediment transport energy consumption; Avicennia marina;

Sinlaku typhoon
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Fig. 2 Original velocity data and real velocity data after excluding outliers
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Fig. 3 Variations of both flow velocity and water level in tidal flat of Dongwan
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Fig. 4 Variations of both flow direction in tidal flat of Dongwan
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Fig. 5 Tidal current energy loss by carrying sand in tidal flat of Dongwan
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Fig. 6 The characteristic of turbulent kinetic energy of Dongwan
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Fig. 7 Vertical velocity energy spectral density during the flood period
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Fig. 8 The distribution of underlying surface of observation stations
AW = HESS R LIS B &, — @ R b A i 2R ORI K A AR, L o 5 i K A e
P HOREFER . I SN 15k B SN ER A 5 A AR /N0 73 .82 mm , 2RV H 116 fili
O3 VB R T — R (K18) 0 5 B AL A SR AT B AEAE 0 B T AR A A (B 8 () o il T3 34
i JTE ST Sl 0 PN O ) P X PR v 22, O B B A 4 B O Il R g O (R 2) o

x2 FEAM—BBERETEE

Tab.2 The standard deviation of flow direction of Dongwan B (°)
S~ - B KUBE (i) B U B TEH R AU ] ()

8H1H 8H2H 8H3H 8H4H 8HsH 8H6H

JEHE C A5 5.093 3.887 4.834 6.629 2.851 7.480

K B2 B A 22.095 30.623 29.419 34.378 22.405 26.828
FIE N TR A R 22.363 16.630 25.905 26.480 28.097 20.479

FIEENTRA S 28.389 22.491 12.066 16.138 12.005 15.657

% HE N2 B S 61.269 28.748 34.483 25.221 20.706 25.350
JERE C A5 17.992 20.036 23.142 22710 26.543 23.225
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BRI BLG , ARVE R KL 0.6 m, AT Al If /K A2 5 T 081 (181 3) o [RIIN, AR G — P i HE LI bR A 7K
2 S AR N 5 K R BN IR B AE B A o 7 15 KU AR v " SU8] , 02 0 A A S R A X T
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K9 it it sh BE AN PR VD BE B T FE R 2R
Fig. 9  Correlation between turbulent kinetic energy and energy consumption of current by carrying sand
P eR R A S AR DG 1 99.9% 45 45 , 108 W AR T Y IE— 11 B S92 R PR320 5 B Wk 308 3 348 5 Ve 39 470 7
SR VD B IRR VD RERE . A, R BT 5 (a) 150, ZK IR AE B R LIAM PR G — PN 3 DX B VD BEAR B
DGIE ST N, 158 BH TE 5 2RS0T i Ut 78 11 B S 2R bR Py 3 2 i AT, A 75 P A M5 22 (1 9 (b)) o
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SR, £ IRUHA (8] B 1 2T A bR N 58 U0 8 et R U 2 BE A SC M35 (181 9 (a) ), Ab Tt iz AR S (181 5 3%
1), n] BE i AR G o A Sk A [ e R i 1 P R T 2, 5 WU [RDGME— 1 B LT A 2% 1 FE R
FEAR T IE R RACENT) S8 AN W S Ge(E_ AR KIAERL (B 6(a) ) o PRI, FEXUERAE T B 2
ARARAR K 7K 3l SR 3 (R KA T Sh AT et 2 17 ] A IR T e b 5, o 8 T AR VS — B SR LT MK
Sl Ve FAERGE R AT 10 Frs o

K10 ARV DEME— 11 LD R AR AR UL A
Fig. 10 The pattern of tidal current dissipation in bared flat—Avicennia marina of Dongwan
TEVE T BL, v TELSS G T A RE B KT 1 SR LD AR I 5 S N o BB 7% 2 A 3 DM i TKE 24
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Wi 07 P SR LR ARAR AN, B O BT 50% . 4 b, AR T 10 K AT, & XUHE v 2 it it ot B, Bl
I ) AR A FRPE LRI O o & XUBITR] - SRR ARkl I BE d el N3 OR T30, 5 WUR B IE# KR
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