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(A model of water wave breaking based on the energy flux equation)
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1.Introduction: It is well known that the construction of breaking

wave theory is strongly needed in the field of surf zone dynamics.

This should be one of the most important subjects for us. Neverthe-
less difficulty in ordering the Navier-Stokes equation for motions

of multi-phases, i.e. turbulence,waves and mean currents, has been

an obstacle in progressing the theory.

In this paper, we have tried to calculate the wave fields in the
surfzone in terms of the energy flux conservation equation, which
is based on the Svendsens theory. Improvements of the theory are
attempted in expressions of wave shape and dissipation parameters.

2.Basic equations: The simplest way to calculate the variation of

the wave height in the surf zone is +to solve combined equations
of momentum and energy flux, which are given by,

OSex/2r == P H)IbOXH (FUYE)Tor (1) PEws /2= Diss. -+~ - (2)
In this system, three effects exist. (a)changes in water depth, (b)
energy dissipation (momentum mixing) and (c)changes in wave shape.
The shoaling effects(a) may be introduced into the energy flux eq.
by defining the shoaling coefficient Ks for the inviscid component
of waves. The dissipation coefficient Kd is also introduced as an
known coefficients.The resulting energy flux equation is the form;

H=Hoks/ (|- H/SCBT - gk /Chith)dlr ) =+ - E)

Futhermorer, neglecting the momentum transfer due to turblence,the

momentum equation is described as:

0522/ 27 = ~PY(Futh) DB/ - - - - ANEN |
These are the basic equations wused here.

3. Dissipation and wave shape parameters:

Svendsens theory employs the assumptions of
two important parameters pertaining to the

wave shape B and dissipation D, which will

be related to breaker type and water depth.

According to the Hansen et al.s experiments, 0 0.5 1
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we can recognize.it as shown in Figs. 1 and 2. NG
We showed  the portrate of the parameter B in i v”e
Fig.3, which should be very important for calcul-$ NL 9}? ’ (:
tion of wave and currents fields in the surfzone.® -5:: q;d;; . 9

4. Calibration of the model: The basic equations ":’/," o o Ho/Lo
can be solved numerically by using the iteration Q;' 0 .003
method. Eq.(3) is solved by assuming zero wave e ?:3253
set-up and constant B and D. Then, employing the ?7 s
experimental formulation for them, new wave Fig.2 /54%
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height is obtained within a couple of
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iterations. Thirdly, we obtain the 1st
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solution coupled with wave set-up of

eq.(4).
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the solution to the momentum 0.05-

Repeating these procedures, in a seve- BH%ZGY“

ral times, the final solution is obtai Breaking

ned. Figs.4 and 5 are the comparisons %o 18 0 h/hb°3 0
between the Hansen et.al.s experimental Fig. 3

results. It can be recognized that good agreement is achieved in
spite of the calculation including the so-called outer region.

5. Conclusions: We have pointed out the efficiency of the B and D

portrates to the breaking wave calculation based on the energy flux
equation. The simple model will be effective to analize the surfzone

dynamics before the comming multi-phases breaking wave theory.
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