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Background

East China Sea is one of the largest marginal seas in the westetin Racific Ocean,
and is noted for its high levels of primary productivity and for themendous extent of
river runoff into the sea, notably from the Yangtze River (kzhia & Beardsley, 2002).
It has the flattest and widest continental shelf in the worldcivtis bounded to the north
by a line running northeast from the northern edge of the Yangtze mautthnet
southwestern tip of Korea, to the east of the Ryukyu islands ciraihKyushu, to the
south by Taiwan, and to the west by the east coast of the mainkattina. Runoff,
tides, winds, the continental-shelf current and topography aremthie controls on
hydrodynamic process in the Yangtze Estuary.
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+ To set up a hydrodynamic model and to examine tides amd stoge during typhoon
period in Yangtze Estuary and adjacent area.
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Fig. 2 Model domain and grids. Black dots represent tidaffauge stations
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»Bathymetry
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Fig.3 Bathymetry in the study area

»Boundary conditions

Shallow topography adjacent to the river mouth causes denser co-phesehd a
reduction in the velocity of the tidal wave. In the Yellow Sez tide rotates with two
nodal points, with the southern node having a dominant influence on dtbenn
Yangtze Estuary. )). The boundary conditions were taken fronyétiew Sea Model
(P.K. Tonnon, 2006).
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Fig. 4 (a) Distribution of the cotidal charts of M2 tideconstituents in East China
Sea (Wu et al, 2018) (co-amplitude with blue dashed linep-phrase with red solid
line); (b) open boundary geometry in the project domain

» Other parameters

« Bottom roughness of manning coefficient : 0,026 in thease0,012-0,022 in the
estuary.

« Water density is 1025kg/fn
« Wind drag coefficient: §9=0,0009839 at =5 m/s
@=0,002 at W=31,5m/s
C,¥=0,0008013 at W= 60 m/s

Where G- wind drag coefficients ; W — wind speed

»Typhoon model

Spatial-varing air pressure and wind fields were constructiedy the parametric cyclone
model by Holland(1980). The pressure fields are given by:
B

P(r) = P.+ AP exp[— (R"‘/r) 1
WhereP(r) is the air pressure at radiys\P = P, - P, is the pressure drop, is the
central pressur@,, is the ambient pressum,, is the radius of maximum wind (RWM),
andB is the hurricane shape parameter, which can be estifmatmpirical relationships
or taken as constant. In this stuby,= 1013.25mba = 1.563.

In case of no RWM data in the track information, thiion of Tagaki and Wu(2016) is
used to estimate this as ShoRjg = 0.23 *r5, in whichrs is the radius of storm winds
(50kt). The behaviour of typhoon Winnie in 1997 and TyphooowFin 2013 were
hindcase using typhoon data from JMA and JWTC, respectSeige JWTC haB,,
data for typhoon Fitow in 2013.

The wind fields are given by:

B B
Vi) = J (B/s) VawZexp (1= (Rmfy) 4 v2p2 74717,
WhereV,,,, is the maximum wind speedf js the Coriolis parameter.
Given typhoon parameter AP and R,,, the wind and pressure fields are generated and
imposed by means of a ‘spiderwe’-like polar grid.

»Validation for Typhoon Winnie in 1997
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Fig. 5. Validation results compared with measurementsRMSE — root mean square
error; CC — Correlation coefficient) during Typhoon Winnie in 1997
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»Validation for Typhoon Fitow in 2013
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Fig. 6. Validation results compared with measurements ding Typhoon Fitow in 2013

Currently, the hydrodynamic model to examine the tidesiorm surge have been set up,
calibrated and validated;

Bathymetry data and bottom roughness affect the medelts significantly; updated
annual bathymetry data is required in the study areayfrihavailable.

The storm surge could be more accurately modelled #ffeet of waves is incorporated.
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