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Program description SwanOneSed

Calculation of longshore sediment transport on the basis
of SwanOne

The starting point is the output file from Swan. In this file in every computational point the
following values are given:

. Xp  coordinate along the computational profile
. Hs calculated value of Hpo

. Toeak  Peak period of the spectrum

. Tmor  period calculated with \(mo/my)

. Tmo1 period calculated with m.1/mg

. Dir  main direction of the waves

. Dspr directional spreading

. h water depth below computational level

. Setup calculated wave set-up

As a first step in the calculation for every point the local wavelength is calculated. This is
done with the estimator according to VISSER [1984], followed by a fast iteration to improve
the value:
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Linear wave theory is used to calculate the orbital excursion:
1 . (Zﬂhj
a=—H_,sin| —
2 L
The following approximation of the longshore velocity is based on the method of Bijker, as

described in MAssIE [1986].

Friction coefficient is calculated according to formula of Jonsson (as presented in MASSIE
[1986])

-0.194
£, =min {exp(—S.Q?? +5.213(§J J,osz}
r

in which r is the bottom roughness. A practical value is r = 0.06 m.

The Chézy coefficient is calculated using:

06/03/15 1



]
TUDelft

Technische Universiteit Delft

C =18log® (%j
r

The wave number is:

4rh
n=0.5 l+—A

sinh(4”%)

The total wave energy is:
1

E :gpngriO

The xy radiation stress component is:
S, =Ensingcosg

Because in SwanOne in every point Hmg and f is known, Sy, can be calculated straightforward
in every point. Subsequently in every point the value dSy/dx can be calculated by numerical
differentiation in subsequent points.

The value dS,y/dx is in fact the force exerted on the water, trying to accelerate this. Assuming
constant flow velocity, this force has to be equal to the bed shear:

Sxy = z-cw
An equation for the bed shear is given in MASSIE [1986] (eq. 15.37):

Tow =p—é./2gfwu-uw

T
in which u is the longshore velocity and u,, the maximum orbital bed velocity of the wave
calculated with linear wave theory:

U = 7H,,
Tp sinh (27[ hj
L

This can be rewritten as:

ds,
dx

U2, 20f,

For sediment transport the formula of VVan Rijn (see VAN RIIN [2013]) are used.

u=

The critical orbital velocities are calculated as follows:
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Uy, =0.24(Ag) " d3PT2*  for 0.0001< dy, <0.0005m
=0.95(Ag)™" d&PT2  for 0.0005 < dg, <0.002m

u, =0.19d3' log [@j for 0.0001< d, < 0.0005m
d

90

=8.5dg; log (zz—h) for 0.0005 < d, <0.002m

90

Bed load and suspended load are computed according to Van Rijn:
1.2
S, = abpsuh[%) Me*®

S, = a p.ud,,Me**d."®
S =S, +S,

tot

The coefficients o, and o5 are ap= 0.015 and o5 = 0.008-0.012 are recommended in VAN RIIN
[2013].

The dimensionless grain size is given by:

A 1/3
d. =d,, (V—‘-j’j

in which the kinematic viscosity v=1.787-10° m?s for water of 0 °C and 1.3-10-6 m?/s for
water of 10 °C.

The multiplier Me is calculated using:

u, =u+yu,
u
B=
u+u,

u, = pu, +@1-p)u,,

Me = max (ue_—uc ,0
«/Agdso

The coefficient y= 0.4 for regular waves and y = 0.8 for irregular waves.

The sediment transport formula of Van Rijn are calibrated using T,. However, in this program
preference is given to Ty.1 0. FOr a smooth Jonswap spectrum (which is probably used for the
cases of calibrating the Van Rijn formula one may relate them using:

T,=11T ,,

Therefore in all places where Van Rijn uses Ty, this has been replaced in the SwanOneSed
code by 1.1Tm-10
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