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Realistic high resolution coupled wave-current
prediction model for the Kuroshio region
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___an efficient scheme for operational use
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Adjtstment tol the abrupt change
=—Oiinddirection (Numerical
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_':.__’I?ef_éhlimited wave growth
~ (Numerical experiment 2)
S 20 optimized resonant configurations
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B Wave propagation on a horizontal shear
current (Numerical experiment 3)
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UJ\/JJ NERY and CONCLUS IONS
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For ife gt ""' integyat ihe method), we
SIEIIRASI[oly SEMISIMPIICITSCREME 'u' elmpIC| scheme
(Lel/renieo: OOB)

Jr\l\ I nethod can well represent the wave statistics
pectral shape for the fetch-limited wave growth

“WThe IAI\/I method has good properties for the applicability
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== ft'h e complex wave field induced by current
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" W Current-induced modulation of wave spectrum Is weakened
by the self-stabilization effect of nonlinear transfer function
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m Location of focal points by current are considerably different

N2

Caused by the Inadequate use of semi-implicit scheme withi the
SRIAM method'which was originally used and validated for the DIA
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AUjiiStieEnL to; the abrupt chﬂge_w

Witiel wave spectium,— duration-limited condition

IRital wave spectrum:
JONSWAP, cos?6

Wind condition:
WSs drops to 10 m/s
Wd turns by 90 deg.

Time integration scheme:

~ Explicit (with a small time increment; implicit factor=0) ->
Semi-implicit (implemented in ww3; implicit factor=1)
Implicit (Lavrenov 2003, a possible candidate for SRIAM)
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Dir mean
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iéu_[ts e the SIMP. are nearly the
= same as those of the EXP. for the

B The difference between the SIMP.
and' the EXP. are apparent for the
method, especially for the

method.
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2D wave spectra
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Computational domain

Linear case - without Snl
Nonlinear case: DIA, RIAM, SRIAM
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m The effect of the refraction and straining apparent for the linear
computation as compared with

B The result of the SRIAM method shows almost the same pattern
and magnitude as compared with that of the RIAM method.



spectrum calculated by
the RIAM method

Spectral bandwidth by
DIA is extremely broad
and spectral shape Is
clearly different from
that of the RIAM method

SRIAM: spectral shape is much narrower in frequency and directional space.

Linear: three peak values appear at different directions.



2D spectrum Nonlinear transfer function
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Sf Jfréﬂsfers HIgh-frequency component with nertheast- and
= sautheastward direction to

Snl concentrates spectral component associated with the
wave refraction on the same direction of the incident wave
with downshifting of the peak frequency.



ZINPOSItIoN WhAEre maximum, CUlent shear
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LS ra— IN Spectrallshape by the
" SRIAM e RIAV
IS identical.

ernoe e allinos
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N" has good properties of
W the applicability to the

[ s complex wave field
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2D spectrum

Peak direction and directional spreading are different for
linear and nonlinear computations



Jectrum 2D spectrum Nonlinear transfer function
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—3Nn l'é’lfocates e refracted wave component to
vave with downshifting of the peak frequency.

v

Snl' attempts to retain the spectral form by reducing the
refracted wave components and increasing the wave
spectrum with the incident wave direction.
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