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Fig. 4 Variation of current with water depth (beginning point is at

sea surface, the space inter

val Az is 0.1)
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A STEADY MODEL FOR DEEP SEA
WIND-DRIVEN CURRENT

Chen Shuiming
(First Institute of Oceanography, SOA, Qingdao 266003)

ABSTRACT

Based on certain observed data, the vertical distribution of vertical turbulent
coefficient(4,) is assumed: A, = A,,e°", where A, is the value at the sea surface
and is direct proportion to the third power of sea surface wind speed, z is the

vertical coordinate, positive downward and nondimensioned by D=\/-‘—"—, the

vertical Ekman friction scale, and « = @;D—, 1 being the averaged wind-wave len-

gth. The main results of the wind-driven current solution derived from the simpl-
ified momentum equations are: (1) under moderate sea state, the right-inclined
angle of the surface wind-driven current is about 24°%; (2) for the weak sea state,
the magnitude of surface current is almost directly proportional to the sea surface
wind speed, but in the strong sea state, it is much lower:

W* ~ (U)W D2 w* is the dimensional wind-driven surface current speed, —1 < &
< 0, 6§ = —1 for the weak sea state, and 6 = 0 for the strong state; (3) the
current solutions here have spiral structure like the Ekman model, but for the
strong sea state there is obvious counter wind current which almost vanishes in
the weak state case.

Key words Vertical  turbulent coefficient Vertical distribution of
wind-driven current Right.inclined angle



