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Application of the Numerical Model in the
Hydrodynamic Simulation of the Sand-Bar Waters in Southwestern Taiwan
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Abstract

1. Il hroducti on

The changes in sandbars and coastlines a
natural forces such as tidal currents, wave
sedi ments from the Zhuoshui River are con
af fiemgt coast al deposi tion. To understand t
waters of this area, it is essential to c
influenced by natur al forces (e.g., waves
hydr odymamicesses in adjacent regions. This

SR oast (Sedi mentati omoantd) Rfi or Mmhe Hywl awil
hydrodynamic solver is based on the existing SHmodel, while the wave module

employs the SWAN model tmbve the wave action balance equatibrh e st udy ar eé¢
is located along the southwestern coast of
and Chiayi <coastal regions. |1t extends frot
north to Taigagrnkngn NaheomsalutsPh,ut &to wWd rsitmg c &
approximately 123 kil ometers, and stretche
Tai wan Strait to the offshwest wdietaneasbf c
4 4 ki | Aimezl tit elucsiang physical processes in the marine environment, such

as the effects of tides, waves, and longshore currents on sediment transport.
Additionally, the model simulates flow fie
of fshorepankes®mkiwmmpdetr st and t he hydrodynan

i ndupairkadonstruction on the adjacent coast
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2. ThEl ow &liengl t he sout hwestern coast

Simul ation results from November 2023 in
moves nwarrtdh,eawshti | e during ebb tide, it shitf

flow heads toward the estuary during flood

tide. Under the influence¢sofutthheomst talhe &t
generhaotweedv;er , ti dal currents remain the dor
and winter, river sediment input decreases,
causing resuspension. These suspended sedi
extegdfrom the intertidal zone of Changhua

Boza,jl&&Madsandi hge sout h.

3. Longerm Fl ow Field Simulation and A

To i nvest itgeartne ftlhoew Ifoinegl d i n the southwes
resi dw afli eflldo was cal cul ated. The residual f
flow field, and its direction indicates t he
byf |l cwrrents. Therefore, the resi dugl flow
sedi ment transport dynamics. By averaging
the residual flow field for November 2023
op®mean he resi dual flow is directtelde sout hv
coastline toward the sout h. Il n tbeeastuary
extending r eneghelry dteop tthhec oInk our, there i s a
the dominant flow direction, athdepthbhsughe.
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4. | mpacddf fosfhodestri al Park on Fl ow Fi

Port facilities and structures are key f:

this study also simulates the flow field be¢

industrial park to understand i tporitmmwast o0
buil t, the residual -nieltoew ddierpetcht i @an twoiutrh i wne
northeast to the southwest. However, after

within this area decreased sidnifiecpoattdy, TE
port structures caused a reduction in wave
3 meters to 1 meter, and the area with wayv
port construction markedly ¢dgackeaoad.trAfct e

t hbe eaker zone near t he port and offshore

di scontinuous, altering the sedi ment trans
and offshore areas. Additi ocanfaflelcyt,e dt hteh ec orness
flow field at the mouth of the Zhuoshui Ri
weakened. Due to the influence of the port

modi fied by the | estautehsal e feilddiw,i nwheislhee tnhoer 1
resi dual flow dominated the transport of
construction of the port and offshore indu
field fromo3amiWaa alaunndA fntge rvatsheboupdrtt, t he r ¢
flow toward the shore on the southern side
t he -tleornngy average fl ow conditions and sedi me

tsouth coastal sediment transport weakenin
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