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Abstract. Momentum flux measurements by eddy correlation method and wave height measurements
with a capacitance-type wave staff were carried out from & stable air-sea interaction buoy anchored 5 km
off Tiana Beach, Long Island, New York State. A characteristic height of sea surface 4, was estimated
from wave height spectra. A roughly linear variation of surface shear stress with h. was found for an
aecrodynamically rough sea surface.

1. Introduction

Surface shear stress over the ocean induced by the atmosphere is basically different
from that over land, due to the mobility of the underlying surface. Although the flux
of momentum is generally from the atmosphere to the ocean, there can be occasions
when the momentum transfer takes place in the opposite direction, usually due to the
development of swells propagated by a distant storm or by local low wind conditions
after the passage of a storm. Restricting ourselves to the common conditions of
exchanges of momentum from the atmosphere to the ocean, the variation of fluxes
under such conditions over the ocean will be examined in this paper. Measurements
of the surface drag coefficient, Cp, in a previous study indicated that Cp, is largely
influenced by the surface parameters of the sea, and is essentially independent of
mean wind speed (SethuRaman and Raynor, 1975). Other investigators (Kraus,
1967; Weiler and Burling, 1967) also found Cp 1o be nonvariant with mean wind
speed, for sea surfaces that were aerodynamically smooth, moderately rough or fully
rough. The degree of roughness was characterized by a roughness Reynolds number
Uy20/v, where u, is the friction velocity, z, the roughness length and v the kinematic
viscosity. Roughness length in this parameterization was obtained from mean wind
profiles. An independent evaluation of the characteristic height of roughness A,
{which may be related to z,) was thought to be the next step in determining the
variation of aerodynamic roughness and hence Cp over water. This required an
estimate of k,. Dye to the mobility of the water surface, the drag seems to be caused
by waves with phase velocities less than the near-surface wind speed. Because this
usually involves high frequency waves, a measure of their amplitude would represent
the characteristic height of the sea surface. Kondo et al. (1973) estimated a
characteristic height from the variance spectra of wave heights, but did not aliow for
any weighting factor between different frequencies that would account for varying
contributions. The method adopted here utilizes an exponential relationship that
depends on friction velocity and wave-length. This relationship avoids any arbitrary
frequency cut-off.
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