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wave induced x-momentum
(integrating from bottom to sea surface)

i) Qx = (f?dpuxdz)AxAy : wave induced x-momentum

N%

Q, = f_nd pu,dz :per unit surface area and averaged area
= f_Od pu,dz + f: pu,dz : first term (averaged over time) is 0

NV : linear wave theory
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Transport of wave induced x-momentum
(integrating from bottom to sea surface)

\ J
Radiation stress

(Rate of change of momentum is force :
Newton 2" law

therefor, rate of change of momentum per

I x | surface area is stress)

Sxx = (f_nd PU U, T+ pwavedz)AyAt : total transport of vertical window

first term : transport by particle motion [N /m?]

N second term : transport by wave induced pressure [N /m?]
Sox = f?d(puxux + Pwave)dZ : per y-unit and time, average over time
o ___ _
= _nd pu,*dz + f_d PwavedZ + f: PwavedZ : DPwave = —PU,> (second order accuracy )

0o — 0
= f_ndpudeZ - f_dpuzzdz + f: pwavedz : f?dpuxzdz = f_dpudeZ
(second order accuracy )
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Wave-induced set up/down

Horizontal variations in the transport of wave-induced momentum (horizontal
variations in radiation stress) may affect the mean sea level and generate

current.

Simple case : a long-crested harmonic wave approaching beach in stationary
situation, current is zero.
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Wave-induced set up/down

L Ax

Momentum balance equation
Storage of momentum Q,, = net import of Q,. + local production of Q,

N
0Qy 0Sxx 7]
ot ox Pg(d‘l"?)a P Sxx = QxUx + Pwave
:—pg(d +1) Z—Z hydrostatic force
_ dSxx _, 07 e
0= s pg(d + 1) o : stationary case
on _ =1 dSxx

ax_pgd dx :77<<d

Slope of mean sea surface (set up/down) depends on change of radiation stress



