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Determining timestep &
Boundary conditions

Dy
Shart wave dissipation by bottom friction

Yarh =

Stationary Surfbeat
{Dr } = 0,28pf ud., | {D;} = 0,21pf, 3,

Short wave action balance
Propagation and decay of organised wave energy

Radiation stresses

wave action balance — A = Sy ~ Sexw Seym Sryon

Moy = 2T
% T 6{;?XA T 6?3’)4 4 5;‘-9914 = Dw + Dy + Dy \ Sl = [ [201+ cost 83— Y suan Wave induced f
x id a 884 | 55,
Sepw oryew = IsinCEJ cos{g] CT“S..,dS‘ F=— (8—“ + 6—"7) (force crass — shore direction)
D, x ¥
| Wave dissipation du“é to wave breaking Sy :J[ [ﬂ'?g(l+ sint @) 7%]5“"9 s 55
Surfbeat {Roelvink2): Staticnary {Baldock): F=— (76;:! + 6:’) {force alongshore direction)
=2 % Oy, Trme EZEGthgfr,p(Hg"’Hrzvns) Radiation stresses from roller energy balanoe s s
W e, 2 Y h Roll = 2 = = === J t
ren 088 Kh. oller energy balance Sz (%, ¥, 1) = | cos?(8) S,.a0 F=——2 and E,=—"2% (For uniform coastiine)
Hinax = ¥{h + 8Home) Hy = Tm(‘%} 3E, | 8E,cos8  SE.esmf_ e = dx ¥ d,
B at &x &y  w Pr )
By = [ o —> Sure or g 53, 8) = [ 5in(0) cos(0) 5,29
H, = |— 2| E,
Fraction of breaking waves: 5 ™ i Dissipation due to roller: D, = 28P-Er
0 . ( (Hw)n) Fraction of breal \ngwa'\:ﬂ: c swr(x' 1) = jsinz(ﬁ)s,,dﬂ
s =1—exp|— | _ o
Hinax Qp =exp (H—rgm) )

Wave breaking distributed evenly over wave directions

Sy (x, ¥, t,0)
Dy, (x, 7,8, 0) = === Gy Pwxy.0)
WX, ¥,

Wave shape [waveform)
Ruessink et al_ (2012]
P1-y = Faciors bosed on mearuramants
= 2B
A ey
Sigmoid: B =p, +

Pz —

21 — log(lir).
1+ enxp( e 23
® = —90 + 9Dtanh|

Ps
e

5, = Beos{®) A, = Bsin{¥)

Sediment transport
Depth averaged advection-diffusion equation

SRC  ShC(uf—ug sin(@)) ShC(wf—ugcos(F)) & &€ ) 8¢
ol 2+ 2 bt
st t &x + 8y R +6y BT &y
 hCpq —hC

T

D,, = sediment dif fusion coef ficient

h
T, = adaptation time = max (f,- —,Ts’mi,‘) (how fast sediment responds)
ws

Uy = (FerSp — FasAsNiyms (higher u, — stronger onshore sediment transport)

g = uc? and g, = vC?

Shallow water ([momentum) equations
Describe the low frequency waves, mean flows and orbital velocities.

5_1‘L+HLE+.,,L5_’“‘L,)H,L,U EJF‘F“L :Tﬁ,ifg@JrE,h
&t 5x 8y hl6x2 ' 5y? ph  ph 8x  ph ph
svt vttt (T 8T ey Tey  Gn B Foy
5t &x Sy =\ axz T 5y2 oh _ph Y5y T on ph
&y Shu® Shvt o
5tV ax ey
Dimendaress LI
friction Bed friction with mean
coefficient currents and long waves

{short wave dissipation
is in wave action
balance).

Ruessink {2001):

Bed slope effect Ty =
fer, pottyms, Ug, VE)

TENITENT TroTY

1 1
€ = dapth averaged ssdiment concentrozion = max [min (c,,,.icm,) + min (c,,,, EC"““] .o]

farm = vanthichanrijn

Cmar = allawsd

Ass Py ry
e = (om0

15

1

form = soulsbyvanrijn
buaa = (o - )

(Dsu /3=

Au = 0015k Gt

bad ioad cosf ficiant

.

LS .
Aws = 0012000 Gror—rr suspendsd tood cosfficiant

— - =_ Uma
Hep = BUere + (1 = B0 eru B= Vg F o
Hope = eritical velocity for currents (Shialds) = F(DsarBog, e, £)

Bepw = eritical velocity for waves (Korner and Miller)
= F D Trepr B

az,
Qxstope = Gx — allyf (ut)2 + (v1)2 67;:

az
Gy, stope = Gy — ahC ()2 + (vl)2 6_;

|

Bottom updating {mass balance)
5z & S

82y | Fmor (84:  Sayy _
&t 1—pi &x Sy

Bed level change per timestep

8zp
— — mcr) Ax, vm,_maxAt]

Az = min [( B

S5z
Azy = rnax[( Ld

Sx

- m[:r) Ax, 7vav.7na_'rat]

8z,

&
7]

8z

&x

Avalanching Criterion
&8z,
Sx
Vg max— Maxium avalanching speed

>m,,
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ool JU! o o5 2 (&) Cowguy

clear
clc
cd 'C:\Users\DATA RAYANEH SHOMAL \Desktop\xb';
data=xIsread('waveshal.xlIsx");
alfaz=data(:,3);
if(alfaz<=180)
alfaz=180-alfaz;
else
alfaz=(270-alfaz);
end
alfaz=alfaz.*pi./180;
Y%alfaz=abs((pi)-alfaz);
hz=data(:,1);
I=zeros(14664,1);
lI=zeros(14664,1);
d2=600;
T=data(:,2);
lenT=size(T,1);
L2=0:703;
g=9.81;
d=25;
for t=1:lenT
eps=703;
for L2=0:703
L1=((g*T(t)"2)/(2*pi))*tanh(2*pi*d/L2);
if abs(L1-L2)<eps
eps=abs(L1-L2);
I(t)=L1;
end
end
end
%%d=16;
for t=1:lenT
eps=703;
for L2=0:703
L1=((g*T(t)"2)/(2*pi))*tanh(2*pi*d2/L2);
if abs(L1-L2)<eps
eps=abs(L1-L2);
l(t)=L1;
end
end
end
k=2*pi./l;
n=(1/2).*(1+(2.*k.*d)./sinh(2.*k.*d));
ks=sqrt(l1./(2.*n.*1));
alfa=asin((1./I).*sin(alfaz));
kr=sqrt(abs((cos(alfaz))./cos(alfa)));
h=kr.*ks.*hz;
roh=1025;
E=((roh*g/8)*h.~2.*I);
x=L/I,
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params.txt U ;| glaiges 1 (&) Cawguy

%%% Grid parameters %%%%%%%%%%%%%%%%%%%%% %% %% %% % %%
gridform = delft3d

depfile =54.dep

xyfile = curvN.grd

posdwn = -1.0000

thetamin =110

thetamax =260

thetanaut =1

dtheta =10.0000

%%% Model time parameters %%%%%%%%%%%%%%%%%%%%%%%%
CFL =.7000
tstop = 15156000

%%% Wave boundary condition parameters %%%%%%%%%%%%%%%
instat = stat_table

bcfile = StatFeb-Sep.txt

nmax =.9000

lateralwave = neumann

maxiter = 200

scheme = upwind_1

maxerror= 0.0005

%%% Flow boundary condition parameters %%6%%%%%%%%%%%%%%%
front =abs_1d

left = neumann

right = neumann

back =abs_1d

carspan =0

tidetype = instant

%%% Tide boundary conditions %%%%%%%%%%%%%%%%%%%%%%%%%%
tideloc =1
zs0file = T2-9no0.txt

%%% Wave breaking parameters %%%%%%%%%%%%%%%%%%%%%%%%%
break = baldock

gamma =.78

alpha =1.2620

gammax = 2.3640

%%% Flow parameters %%%%%%%%%%%%%%%%% %% %%%%%%%
bedfriction =cf
bedfriccoef =.002

%%% Sediment transport parameters %%%%%%%%%%%%%%%%%%%%%%%%
form = vanthiel_vanrijn

waveform = ruessink_vanrijn

BRfac =1.0000

facsl =.1500
facua =.1000
facSk =.3750
facAs =.1230

turbadv = none
turb = wave_averaged
Thfac =1.0000
Tsmin =.5000

AY



fallvelred =1

bdslpeffmag = soulsby_bed
bdslpeffini = total
bdslpeffdir = talmon
bdslpeffdirfac = 1.0000

%%% Bed composition parameters %%%%%%%%%%%%%%%%%%%%%% %%

ngd =1

nd =3

por =.4000

D50 =.0003
D90 = .0005

rhos = 2650.0000
dzg =.1000
dzgl =.1000
dzg2 =.1000
dzg3 =.1000

sedcal =1.0000
ucrcal =1.0000

%%% Morphology parameters %%%%%%%%%%%%%%%%%%%%%%%%%%%
morfac = 10.0000
morfacopt =1

morstart =0
morstop = 15156000
wetslp =.2600

dryslp =1.0000
hswitch =.1000
dzmax =.0500
struct =1

ne_layer = ne54.dep

%%% Output variables %%%%%%%%%%%%%%%%%%%%%%%%%%%%
outputformat=netcdf
tstart =0

tintg = 3600.0000
tintm = 3600.0000
nglobalvar =7

zb

zs

H

u

v

sedero

thetamean

%%% Flow numerics parameters %%%%%%%%%%% %% %%%%%%%%%%%%
oldhu =1

%%% Sediment transport numerics parameters %%%%%%%%%%%%%%%%%
thetanum = 1.0000

sourcesink =0

cmax =.1000
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Abstract

Among the numerous problems that decrease the capability of a harbor in the
country, seasonal sedimentation is identified as a major problem for many fishery
harbors. In 2007, Zarabad Fishery Harbor conditions were also identified as critical
due to the large volume of sand accumulation and consequent closure of its
entrance. Numerical modeling of coastal bed level change was implemented to
provide insight into the typical response of the Zarabad beach to regular wave
attacks, and to obtain an operational and validated model for the site. Advanced
numerical models employed to predict coastal evolution at a variety of time and
spatial scales usually include many free parameters that require calibration to the
available field data. The XBeach numerical model was selected for its capacity to
accurately model hydrodynamic and morphological processes over a two-
dimensional domain. It comprises about 250 model settings that approximately
150 of these settings relate to physical and numerical Behavior and the other 100
are case-specific parameters. In this research, 10 parameters are adopted to
optimize the model prediction efficiency for Zarabad Fishery Harbor area. For
calibration and validation stages, two cross-shore profiles and two medium-term
time periods are selected. The model showed great promise in predicting the
evolution of cross-shore profiles under water, but as expected, the dry part results
showed major errors. XBeach proved to be an operational tool to predict cross-
shore profiles in the area, in such timescales.

Keywords: Sedimentation, Numerical modeling, cross-shore profile, Fishery harbor,
XBeach
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