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A STUDY ON OCEANIC WHITECAP COVERAGE MODEL

YU Ding-yong, XU De-lun, LU Hong—min

( Engineering College, Ocean University of Qingdao, Qingdao, 266003)

Abstract A simple model is analytically derived for estimating the spatial fraction of breaking sea
surface at an instant of time, which is viewed as the whitecap coverage W. The derivation is based
on a spatial homogeneous Gaussian wave field and using the limiting surface slope tan 30.37° =
0.586 (Longuet-Higgins er al, 1977) as a criterion of wave breaking. The resulting whitecap
coverage is found depending on the fourth moment of spectrum, m, and the critical threshold of
surface slope. Expressing m, in terms of the Neumann spectrum one arrives at a formula relating

whitecap coverage W with wind speed U, for fully developed sea state: W(U,)) =-;- d(- 10.38U1_0”2),

where @ (z2) is defined by @(2) =

\/21_” Jz_me_%du. Expressing m, in terms of the Krylov spectrum
and employing the empirical relationships used in the SMB ocean wave prediction technique, one
arrives at another formula relating W with both wind speed and fetch for fetch-limited sea state: W(F)
o [ _ th' (0.0125F %)

th(0.077F*%)

x
], where F represents the non—dimensional fetch: F = g_2
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Comparison between these results and the field data of whitecap coverage collected by Monahan et
al (1980) shows a rather good agreement.
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