CHAPTER 11
EKMAN THEORY ON WIND DRIFT

For the purpose of ¢omparison , the Ekman'theory on wind drift

shall be briefly reviewed i

It was Fridtjof. gy ained, in 1902, that the
deviation of a dri: , \ocean- the direction of the wind
is a consequence f . : en's suggestion, Walfrid

Ekman investigated His analytical result,
known after as Ekma F—i dely 23 d by physical oceanograph-
ers and 1is consid ‘ | remarkable theoretical

developments in dynami

Ekman tqspny the following assum-

ptions.
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4, The considered currents are statlonary drift currents.

The drift current predicted by the theory is as given by the

following equations .




T voe'("/o)Z cos (45° - 62) : £2.1)
e Voe'(’t/D)z sin(45°- %Z) (2.2)
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The ; et struc i@ above equations is true

for the -oceans in tﬁ no Inﬁthe- southern hemisphere,

where the latitude esis.negative, the direction of the y-axis muét be

evrse in et A b bzl 111717173
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V, cos 45° (2.3)
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V, sin 45° (2.4)




Hence the surface current vector points in a direction 45 degrees "cum

sole" 2 to the wind diection.

At depth z = D, Eq. (2.1) and Eq. (2.2) become

u = {2:5)
vV = (2.6)
Eq. this depth the current
vector has decreas P )7L 'A,, U e current vector, or to
about 1/23 of the v eover, the current direction

The current vector
between the surface and eéﬁEEE}éf' s, ‘according to Eq. (2.1) and Eq.

(2.2), turns continuoushyﬂﬁéﬁgakiﬂ:T e the velocity decreases expo-

-

nentially, such | Current-vector ce-forii-a-logarithmic spiral, the
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_In the case of ah ocean with a finite depth d, velocity compo-

Ekman spiral, from

nents of the drift current are more complex than Eq. (2.1) and Eq.

(2.2). Using a new variable ¢ =d - 2z, the velocity functions become *




.
g i o sinh ag cos ag - B cosh ag sin ag {2.7)
VZ V2 V2 V2
v o= a Cosh ag sin ag + B sinh ag cos ag : (2.8)
V2 V2 V2 V2 :
where : :
cosh ad cos Q: inh ad sin ad
a = <D : F— (2.9)
%5 cosh-2:
. in ad
V2 ‘
g = <D (2.10)
An
Fig. 2 show§ velecity d: fbution at different levels below

the sea surface obtained from Eq. and Eq. (2.8). It should be

noted that if d &--—-—--'-'-- o 1, the deviatior ‘ rom the case of infinite

depth is very Smalﬂ @
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