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Development of Technique of Internal Generation of Waves for
Time-Dependent Equations of Waves on Current
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SUMMARY

| . Title

Development of Technique of Internal Generation of Waves for

Time-Dependent Equations of Waves on Current

Il. Goal and Objectives

The technique of internal generation of waves is developed for the.
time-dependent equations of waves on current. By using this technique,
we can specify a proper offshore boundary condition which is not:
affected by the conditions at inner domain. Therefore, we can predict
accurately water wave transformations over spatial domain with

currents.

lll. Methods and Scope

The technique of internal generation of waves is developed in the
time-dependent equations of Lee (1998) which are applicable to the
waves on depth and current. The energy velocity is used as the velocity
of disturbances caused by the incident wave. The energy velocity is
obtained using the geometrics optics approach. Unidirectional
monochromatic and random waves are successfully simulated using the

technique of internal wave generation.

IV. Result and Recommendations

The results of this research can be applied to the west coast of Korea where



an ambient tidal current exists and also it can be applied to estuaries where
an ambient river flow exists. So, the transformation of water waves can be
predicted accurately with a proper specification of offshore boundary

conditions.

This research can be extended to internally generating multidirectional
monochrotic and random waves. The energy velocity derived in this
study is applied to the case of constant water depth and spatially
uniform current. In reality, however, both the water depths and currents
are spatially varied and application of the derived energy velocity to that
case would yield unproper generation of waves. Therefore, we need to
derive the energy velocity which is applied to the case of spatially

varied water depths and currents.
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Wave generation point
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Fig. 3.2.1 Computational domain for simulating unidirectional monochromatic

waves.
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Table 3.2.1 Ratio of wavelengths L/ -Ij; and corresponding percent error

ko b 0.057 2

0l o 0.9 1.0 1.1 0.9 1.0 1.1

0.1 1.00 0.90 0.82 1.04 0.79 0.64
) (0.02x%) | (0.00%) | (0.02x) | (3.86x) | (0.00%) | (2.02x)

1.11 1.00 0.91 1.27 1.00 0.84

U/C, 0

(0.02x) | (0.00x) | (0.01x) | (2.87x) | (0.00x) | (1.54%)

0.1 1.22 1.10 1.00 1.48 1.19 1.01
) (0.02%) | (0.00x) | (0.01x) | (2.42x) | (0.00x) | (1.32x)

Normalized water surface elevation

x/ Lo
Fig. 3.22 Normalized water surface elevation of monochromatic waves; solid

line : U/Cy = 0, dashed line : U/Cy = 0.1, dash-dotted line : U/Cp = -0.1.
(@) kh=0.057, (b) kh=27



Normalized water surface elevation

Fig. 3.2.2 Continued.
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Table 3.3.1 Significant waveheight and frequencies of incident random waves

H, (x of —
U/CO .fmin f fmax
coverage)
-0.1 5,38 m (94%) 0.083 Hz 0.102 Hz 0.131 Hz
0 4,35 m (90%) 0.084 Hz 0.103 Hz 0.139 Hz
0.1 3.60 m (87x) 0.086 Hz 0.102 Hz 0.125 Hz

2 QEZ A T AATNHL HAHFe 1/100] HA sty FLHAHoRZ
253 HAEE 28 5 UND AU Courant FE C,max = Comuxdt/ dx =
0.10) Ho] #=x18oz AT HE & + UUh

23 A4E AUy o WE FHE fE ALSEY]) GEA EFHFY
2o A3 APY 5 Ut 44 Fag fo i EZPYNA AEHE
B4t eikonal 4 QIZHH 7 + AT JPAE Y BAY @3o2vH
7Y 4 Uk YARY Fds dold mYAo] A-sHE Fge] JPalol
HAE 2x& Fig. 3319 =AEAY dE Fo5E A BE Fog g9
A 2¥Hol APdste HAFE AAEY AY. G ALE  AHRERYE
UlCo= 0.1l 247 744 23, U/C, =044 2 tgez am
U/Cy=0.19174 7} A} sfiAHez d& i died FELE FAHoE A
g A 9o Bt =3 A £ 50 T,7F FHT Az AddE 3999
dUAHE Fig. 332904 A¥ £ Az sHAFHez AL HHe A=
U/Cy= —0.194 Sa7 743 an U/C=014 2 ggez ax,
U/Cy = 0.1 A4 7t 3¢k

x = L, AZAA $HAH 79 AALE FHADT dA4 7124 @571%
T Z2AZAXNHAAM #AE7] Hstd Z=H AF F S0 T,7 BFHF AMGFE
387.81 T, 42l dt=T,/24.25 & AQnA2 25 810/ AALL S5
Atk =94 A¥MEHL TIE Py og}q FFT 71¥€ A}£23l31 Otness
Enochson(1978)¢] & 371H & A&t &, 8192719 SRS AHT F5
o] N2 50%4 FH=HA 3t Lz %%ﬂ 2,0487114 ZAF%E ZFE F Y
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2_U/Co=-1 ................ ................ ...............

_4 ! 13 i 1 A
0 0.5 1 1.5 2 25 3
X/ LO

Fig. 3.3.2 Water surface elevations of random waves at ¢ = 50 T,; solid line :

model solution, dashed line : exact solution.
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Fig. 3.3.3 Frequency spectra of unidirectional random waves; solid line
U/C, = 0, dashed line : U/C, = 0.1, dash-dotted line : U/C, = -01,

dotted line : corresponding target.
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