4 Sep, 2025 1144 KR 77 Hr B TR &Y &
2025 Conterence on Weather Analysis and Forecasting

Author

Tt
PRTT U2
A

ZEF3
B b I
B DISCHISM-WWM 22 & 3% 3 HFE L 27 51

7N
IKH R TR
AT ER LR An Evaluation of Operational Rip Current Forecasting Model

S AR _
ST AR Developed with SCHISM-WWM

SIS e N EHIED

N

T

Department of Hydraulic and Ocean Engineering,
National Cheng Kung University




Table of

Contents
Page
Background & Motivation 1
Previous Research 10
Objective 13
Rip Current Numerical Model Development 31
Simulation Verification and Results 46

Conclusion 62




Chapter Background & Motivation

o Definition of Rip Currents

e | iterature Review
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Definition of Rip Currents -
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*Source: Leatherman and Fletemeyer (2011); Segura et al. (2018); Google Earth; Prof. Tsai,
Cheng-Han; CWA Monitoring of Rip current

\———-——-——-———'



Background & Motivation

Rikenp 3

o RHEIE RSB R E b - BRSO SET  | EOR ) B ABIEE S NEIIR A Z —.(NWS, 2017;

Brighton et al.,2013; Arun Kumar and Prasad, 2014; Arozarena et al., 2015; Kim et al., 2011)

Literature Review -
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« Monitoring Station

« Overview of Rip Currents in Taiwan
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n Objective & Framework
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Overview of Rip Currents in Taiwan
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Rip Current
Numerical Model Development

 Numerical Model Theory
e Establishment of the Model
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Numerical Model Development
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Numerical Model Theory
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Numerical Model Development 0
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= « Wave Action Balance Equation (WAE)
g o PEFHITRE A ER#/KEE(Hydrostatic approximation) ~ £.507T frequency  direction
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Vegetation effects

@ Baroclinic term

Where f=f (V, _u)_gfvpdg_va
0

0

@ Radiation stress gradient
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@ Coriolis force

® atmospheric ® Friction & other force

pressure gradient

e Continuity equation
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(Solve the water level by depth integration) T
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Numerical Model Development
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Establishment of the Model
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Results of the computational grid setup for rip current numerical simulations.
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Numerical Model Development
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o 3% 32377 LSC? (feat. Water depth)
o %~ K :5-39 layers
e FAEAER: 10 m-~50 m~10.0 m~50 m -~
100 m ~ 2,000 m ~ 4,000 m and 8,000 m.

Establishment of the Model

e L %R A #H:5~7~13-22~28~33~33~-
36 ~ 39.
« Sigmodie 4% S ¥
 \ertical stretching intensity (6;): 1

(The nonlinearity of the vertical grid distribution)

» Bottom stretching weight (6,): 1

(The resolution near the bottom increases)
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Using a Schematic diagram of the LSC? vertical grid configuration. (1) Bathymetry near

Waiou Beach; (2) Vertical grid distribution across different depth layers; (3) Vertical grid

structure along the cross-section line shown in Fig. (1); (4) In areas with steep bottom

slopes, adjacent elements are connected via nodal alignment.
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Numerical Model Development

TR A BEE) 7 A L& 75 £y
P B R

o —= ;FT}"[)?&J : °
o TR F % FWRFIAEA § A

/’—‘ _/H\++ 44

Establishment of the Model
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Establishment of the Model
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The wave field in this study was simulated using WAVEWATCH Il1
with the ST6 source term package and a nested grid system
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e Field Measurement Comparison of

Rip Currents




Simulation Verification and Results

Hydrodynamic Validation H
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Simulation Verification and Results

Field Measurement Comparison of Rip Currents H

IR»}%_EJIF 5‘J /N'-

A5k EE 2022/ 094 —{[E H AR I HY 25 2201 4

A5

ASCHISM-WW M b = A figt e -

{TEEHT

1% A 7N g IR ZR AL E, - AT E

44



Numerical Model Development

Simulation Result Validation
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Confusion Matrix for Classifying Modeled and Observed Rip Currents at Waiou Confusion Matrix Based on Rip Current Occurrence by Location: Classification
each Based on Optical Remote Sensing Results of Modeled Results versus Optical Remote Sensing Observations
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Conclusion
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