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Breaking Directional Wave Spectrum in Water of Variable
Depth in the Presence of Current
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Abstract 1In this study, an approximate method for calculating the directional spectrum of waves
encountering a current in shallow water is developed. The wave trains in the directional spectrum
are assumed to be linear and Gaussian; development of the spectrum requires that the waves also
be short crested. The Miche’s breaking criterion is imposed to determine the upper limit of wave
height and to establish an expression for the breaking wave elevation in terms of the ideal wave's
elevation and the second time derivative of wave elevation. Two examples are given; one for a Wallops
directional spectrum encountering a shear current and another with an upwelling current.
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Fig. 3. Spectra S (®,8), S(w,0) and Sy(w,0) of waves at
D=10m on current with v=2 m/sec for 6=—30°
and for £=0015 and ©,=06 rad/sec.
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Fig. 4. Spectra S (®,0), S(w,0) and Sy(w,0) of waves at
D=10m on current with v=2 m/sec for 6= —20°
and for £€=0015 and w,=0.6 rad/sec.
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Fig. 5. Spectra S {(®,0), S(®,0) and Sy(w,0) of waves af
D=10m on current with v=2 m/sec for 0=—10°
and for £€=0015 and »,=0.6 rad/sec.
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Fig. 6. Spectra S(®,0), S(®,0) and Su(®,08) of waves at
D=10m on current with v=2 m/sec for 8=0° and
for £=0015 and w,=0.6 rad/sec.
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Fig. 7. Spectra S,(®,0), S(®,0) and Sy(w,B) of waves at
D=10m on current with v=2 m/sec for 0=10°
and for £=0015 and w,=0.6 rad/sec.
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Fig. 8. Spectra S.(®.0), S(®.0) and Sy(w.0) of waves at
D=10m on current with v=2 m/sec for 0=20°
and for £=0015 and »,=0.6 rad/sec.
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Fig. 9. Spectra S,(w®.0), S(»,0) and Sy(®,0) of waves at
D=10m on current with v=2 m/sec for 0=30°
and for £€=0015 and w,=0.6 rad/sec.
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Fig. 10. Contour lines of S.(w,8) of waves at D=10m on
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Fig. 12. Spectra S_(®,6), S(w,0) and Sy(®,8) of waves at
D=10m on current with U= —2 m/sec for 8=0°
and for £€=0015 and w,=06 rad/sec.
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Fig. 13. Spectra S (®.6), S(w,0) and Sy(w,0) of waves at
D=10m on current with U= —2 m/sec for 0=10°
and for £=0.015 and w,=0.6 rad/sec.
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Fig. 14. Spectra S_(®,6). S(w,0) and Syw,0) of waves at

D=10m on current with U=—2 m/sec for 6=20°
and for £€=0.015 and w,=0.6 rad/sec.
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Fig. 15. Spectra S0,0). S(w,0) and Sy(w,0) of waves at
=10m on current with U= —2 m/sec for 8=30°
and for £=0015 and w,=0.6 rad/sec.
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