
(Above us
def
= u(x,0, t) is the surface velocity.)

Other interesting results involving uS are

u2 =
1
2
cuS , and v2 +w2 =

1
2
cuS , (58)

and

vw =
1
2εf a

2mkc2e2mz , (59)

= εf
k

m
1
2cuS . (60) ReyStr1

2.3 The mean fields

Using an x-average, and working to O(a2), the momentum equations are

ūt − f v̄ = 0 , (61) meanx

v̄t + f ū = −
(

v′w′
)

z , (62) meany

w̄t + p̄z = −
(

w′2
)

z
. (63) meanz

(We consider a uniform wave train so all mean quantities are independent of x.) The
phase average of the boundary condition is

@z = 0 : η̄t = w̄ , (64)

p̄ + ηpz = gη̄ , (65) BC111

correct the second order.
Because of rotation there is a non-zero wave Reynolds stress in (56). The steady

solution of the mean equations (57) – (59) is therefore v̄ = w̄ = η̄ = 0 and

ū = −(am)2ce2mz . (66) ubar2

Notice that the Eulerian mean flow ū is independent of f :
Integrating the vertical momentum equation and applying the boundary condition

(61), the mean pressure is
p̄ =w′2|z=0 −w′2 − ηpz . (67)

But
ηpz = w′2|z=0 =

1
2 (aω)

2 , (68)

and therefore the mean pressure is

p̄ = − 1
2 (aω)

2 e2mz

︸ ︷︷ ︸

w′2

. (69)

The Lagrangian mean flow

Using the results above, the net Lagrangian flow is

uL = ū+uS = 0 . (70)

The Stokes drift is (almost) the same as it ever was. But, with rotation, there is a
canceling mean Eulerian flow and thus the almost circular particle orbits close.
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