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1. Descripcion del modelo

- i 1

1. Generalidades

XBeach-G: modelo numérico de base fisica capaz de reproducir y
predecir la respuesta del perfil de playa ante eventos de tormenta.

Modificacion del modelo XBeach para incluir procesos de importancia
en playas de grava: flujo ola a ola, infiltracion/exfiltracion y transporte
por fondo en la zona swash.

Desarrollado por la Universidad de Plymouth, en colaboracion con
Deltares. Calibrado mediante comparacion con datos de campo (Reino
Unido) y de ensayos de laboratorio a gran escala (Paises Bajos).

Incluye una interfaz de uso sencillo y es gratuito: herramienta para los
gestores.

Se ha probado su validez en playas del litoral mediterraneo andaluz.
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1. Descripcion del modelo

2. Hidrodinamica superficial

 Ecuacion de conservacion de la masa:

6§ ohu
6t OX

Variacion del nivel de agua +
+ Gradiente del flujo +
+ Intercambio agua subterranea = 0

+5=0

 Ecuacién de conservacion de la cantidad de movimiento:
ou ou_ o'u 158G+ pgl) oyl
ot YT e T T o ox th

Aceleracion + Adveccion — Viscosidad = — Gradiente de presiones — Friccion por fondo
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1. Descripcion del modelo
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3. Hidrodinamica subterranea

 Ecuacion de conservacion de la masa:

o - W —D

6X gW,S

T —

P e
’”

N\

Agua
subterranea

Gradiente flujo subterraneo —

: . . ble
Velocidad vertical superficie = 0 0 impermea

* Ley de Darcy:

Flujo laminar B Flujo turbulento
Bz = —Kﬁ Recrit
sW OX K = { Kiam) Re Re>Re
Flujo subterraneo = — Conductividad hidraulica * Kiam Re <Re;

* Gradiente hidraulico

B
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1 Descr|p0|on deI modelo

4, H|drod|nam|ca superflc:lal m subterranea

» Dinamica subterranea es forzada por presion del agua superficial sobre el
nivel freatico.

« Intercambio (vertical) de volumenes en zonas donde existe conexion agua
superficial - agua subterranea si hay gradiente de presiones.

 En zonas de no conexion, se produce infiltracion o exfiltracion.

Varlacwn
...... * \ Exfiltracion
freatloo

Agua Infiltracion

: Agua
superficial Intercambio .

subterranea
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5. Morfodinamica

* Inicio del movimiento y transporte de sedimentos:

;o tan
0 _GcosB(l a tamb)

Parametro Shields
estandar

» Variacion del nivel del lecho:

o€ 1 0q,
ot T A—myox

Pendiente critica

[ tan3[>¢

Avalancha

pendiente fondo

1. Descripcion del modelo
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Measured and computed cross—shore profiles
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1. Descripcion del modelo
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2. Ejemplo de aplicacion

Home Ve ———

Cut 4,NewFader P Run A

3 Cop @ New Item p Run Current | [Z] Show Log
X De -:d New Model J About
Clipboard New Run Help
Project v 3 Xx Start Page X ‘ S | Chart v Xx
= | bex B I
Properties v o Xx
Folder -
% =
8|3
4 General
Name <root>
Messages
B 13:32:59.3807 Adding welcome page ... DeltaShell.Gui.Forms.MainWindow.MainWindow
13:32:58.7817 | Main window created. ‘ DeltaShell.Gui.Forms.MainWindow.MainWindow
13:32:58.7327 | Hiding splash screen ... fDeItaSheII.Core.DeltaSheIIAppIication
13:32:58.7317 | Started in 3.84 sec EDeItaSI' Il.Gui.DeltaShellGui = Name
[ 1t | » Name of the folder shown to the user.
| Time Navigator
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2. Ejemplo de apli

1. Pre-proceso: creacion de un modelo (caso

— — E—
= o Cut = New Folder  pp Run A \ ) Feedback
g @ New Item P Run Cumrent Show Log
X De -:ﬁ New Model @ About
Clipboard New Run Help
Project v QX Start Page X ¥ | Chart v QX
Select mode . )
Type:
Morphology Models
(1) XBeach G (1D)
i v X
4] -
=
feral
| <root>
Messages =
O 13:32:59.3807 Adding welcome page ... DeltaShell.Gui.Forms.MainWindow.MainWindow &
13:32:58.7817 | Main window created. DeltaShell.Gui.Forms.MainWindow.MainWindow [
13:32:58.7327 | Hiding splash screen ... DeltaShell.Core.DeltaShellApplication
13:32:58.7317 | Started in 3.84 sec DeltaShell.Gui.DeltaShellGui e Name
n ] » Name of the folder shown to the user.
[ Time Navig:
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Pre-

m Home View
a Cut g New Foider W Run Al \) Feedback
. 53 Copy @ New ltem P RunCurrent | [=] Show Log
T X Delete 4 New Model ) About
Clipboard New Run Help
Project -1 x Start Page X ‘

S|

W& Time series

E Runup

- - &
Chart v o X
= | | bk
|8 =0 afs ML
Properties v QX

XBeach-G model

Messages

13:32:58.7817 | Main window created.

DeltaShell.Gui.Forms.MainWindow.MainWindow

| DeltaShell.Gui.Forms.MainWindow.MainWindow

13:32:58.7327 | Hiding splash screen ...

13:32:58.7317 | Started in 3.84 sec
|

DeltaShell.Core.DeltaShellApplication
| Deltashell.Gui DeltaShellGui

4 Input

P> Parameters
4 Qutput

P Mean output

b Global output

Calculates runup

XBeach-G (1D) (1)
Count (29)
Count (0)

Count (0)
True

l Time Navigator

Name
Name of the model
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1. Pre-proceso: geometria del perfil

2. Ejemplo de aplicacion

—— ——— — -~ | — — —
Home View Chart o
t [Zg New Foider  pp Run All () Feedback
@ New ltem p RuncC [=) show Log
43 New Model @ About
Clipboard New | Run | Help
Project v x Start Page P2 XBeach-G (1D) (1)Profile X = e
41 Grid generation
E}«% Practice2 Minimum grid size 01 m) XBeach-G (1D) (1): Profile
& XFGBCH-G (1D) 1) Maximum grid size 10 m e | ey i Yol féx Calculation grid
& Input x lax profile
f E Minimum points per wavelength 25 [
Maximum offshore bottom level -10 [m]
2| |xm z[m
g » -353,6
v = -353,5 -9,999
A Time series o -353,4 9,9971
g -353,3 -3,9952 =
= E
5] -353,2 -9,9933 =
B -353,1 -5,9914 g
i
g -353 -5,9896 3
s -352,9 -9,9877 L
-352,8 -9,9858
-352,7 -9,9839
-352,6 9,982 Properties v aXx
-352,5 -9,9801 Chart settings =
-352,4 -9,9782
TET) A
352,3 5,9764 B |3
-352,2 -9,9745 | 4 Axes -
-352,1 -9,9726 B b Left axis Elevation [m]
-352 9,9707 | -10 4 SRS ST | FORSUNSSSOSOo | I Bottom axis Cross-shore distance [m]
Kl -300 -200 -100 0 100 200 b Right axis
Cross-shore distance [m] 4 General =
[ import. )
Background color |:| Silver
4 Legend
Time Navigator v o X Visible False
Alignment Bottom fi
> Font Verdana, 8pt
4 Title -~
Background color

Time Navig

Color of the chart’s background.
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1. Pre-proceso: oleaje

o e — :
- Cut [Zg New Folder W Run All \) Feedback
@ New ltem p Run Current | [=) Show Log
43 New Model © About
Clipboard New Run Help
Project v 3 X Start Page IEXBeach-G (1D) {1):Profile IE XBeach-G (1D) (1):Waves X ¥ |Chart v o X
cnl = b Bl
=73 Practice2 S
£ XBeach-G D) (1) @{ Wave condition (1}
.| Input
P profile
e
B Tide =
L Parameters 5
Output E
m
& Cross-shore a
E Time series &
3 Runup
E‘ Run report
0 t ; ; - - ;
0 0,05 01 0,15 0,2 0,25 0,3 0,35 0,4
Frequency [Hz]
Properties v QX
Time [s] A\ | Spectrum type Gamma Hs [m] Tp [s] S[H Gamma (2) Hs (2) [m] Tp(2) [s] Waves -
» 0 Unimodal 3,3 9 10000
BT A =
* \ | 3|3
4 Spectra
D Spectra Count (1)
] | recond 10t 1 v )= =] v[] 4] o
Time Navigator v o X
Spectra
Input spectra

M Time Navigator

Dinamica Ambiental




2. Ejemplo de aplicacion

1. Pre-proceso: marea

e— ——— e —— ——————————— — —
Home View | Chat | a
— g Cut [Zg New Foider  pp Run All \ ) Feedback
@ New Item P Run Current Show Log
43 New Model @ About
Clipboard New Run Help
Project >~ o x 1 Start Page I IR XBeach-G (1D} (1):Profile l [ XBeach-G (1D) (1):Waves J I XBeach-G (1D) (1)Tide X 3 | chart v ax
m Back boundary water level
73 Practice2 Constant v @ Level O [m AD] Tide
XBeach-G (1D} (1) Offshore water level 05 e e e e
& Input Time [s] | waterle... | O
1800 0,25 0,35 M T
3600 0 031} 4
5400 0,25 o5 i
7200 0,5 024l | i
'
* |
0,15 4+ 1
— 01} 1
e 0,05
s
S5 o
i
E -0,05 4+
Y01
-0,15 ;- ! A L |
0.2 ’ 1 Properties v X
-0,25 4} |
! Chart settings -
034
0,35 Bz |3
-0,4 } 4 Axes ~
0,45 | b Left axis Elevation [m]
-0,5 & — > Bottom axis Time (seconds)
4 Y f y z 2
J —I 0 seconds 1800 seconds 3600 seconds 5400 seconds 7200 seco P Right axis
[ Generate tide. ] [ Import.. ] Time (seconds) 4 General E
Background color [ sitver
4 lLegend
Time Navigator v o Xx Visible False
Alignment Bottom
b Font Verdana, 8pt
4 Title -~
Background color
Color of the chart's background.
Time Navigator
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2. Ejemplo de aplicaciol

1. Pre-proceso: otros parametros

N o E —— S — y
- Cut [Zg New Folder W Run All \) Feedback
! 33 Copy @ New ltem p Run Current | [=) Show Log
o £ New Model @ About
Clipboard | New | Run Help
Project v x Start Page I I XBeach-G (1D) (1):Profile l [ X8each-G (1D) (1)Waves | [ XBeach-G (1D) (2)Tide | XBeach-G (1D) (1):Parameters X s | chart - ax
i1 Time management = | lef Jex B B
E’% Practice2 Duration 7200 5]
XBeach-G (1D] —
aoyal Output timestep 1 5]
Initial conditions
Groundwater level 0 m]
Bottom aquifer 0 m]
[y Output = T
o Sediment characteristics
& Cross-shore = =
E Time series D50 0,02 m]
P2 Runup k 0,04 s
£l Runreport
Morphology
Calculate morphology
Sediment friction factor 0,025 18]
Nielsen's boundary layer phase lag 25 [degrees]
Angle of repose 35 | [degrees] Properties v X
Parameters -
=
4 General
b Parameters Count (29)
Time Navigator v o X
Parameters
Parameters that will be writtento the model as input
Time Navig
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2. Ejemplo de aplicaciol

2. Ejecucion del modelo (caso

Home — T R o — p— — — — —— R ——— T — Q
= ,é Cut [ New Folder  pp Run All \J) Feedback
| B3 Copy @ New ltem P Run Current Show Log
X Delete | (g New Model @ About
Clipboard | New | Run Help
Project v g x || stertpage | PR XBeach-G(1D) (tiProfle [ [} XBeach-G (1D) (iWaves | B XBeach-G (1) ()Tide | [P XBeach-G (1D) (1)Perameters X s | Chant v ax
9 | Time management = E L L_, U.
E}% Practice2 Duration 7200 [s]
[=8&"] XBeach-G (1D) (1) —
. Output timestep 1 [s]
Initial conditions
Groundwater level 0 [m]
Bottom aquifer 0 [m]
w Sediment characteristics
v Cross-shore
E Time series D50 0,02 [m]
E Runup k 0,04 [m/s]
Il Runreport
Morphology
Calculate morphology
Sediment friction factor 0,025 H
Nielsen's boundary layer phase lag 25 [degrees]
Angle of repose 35 [degrees] Properties v QX
XBeach-G model 2
@3
4 General
Name XBeach-G (1D) (1)
4 Input
I Parameters Count (29)
4 Output
P Mean output Count (7)
P Global output Count (7)
Time Navigator v o X Calculates runup True
Parameters
Parameters that will be writtento the model as input
Time ig J
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3. Resultad

Home View | Chat | 2]
= Cut [Zg New Folder  pp Run All \/) Feedback
@ New ltem bR [=] show Log
23 New Model @ About
Clipboard New Run Help
Project v QX Start Page E XBeach-G (1D) {(1):Cross-shore X 5 |Chart v QX
= e e Ml
E}--@ Practice2 3,5 - [7] bt Water level (min) -~
XBeach-G (1D) (1) 31l Jat Water level (max)
2,5 Water level (var}
2 Water level (range)
15 * Bed level (mean)
. ; ¢ Bed level (min)
'0 Bed level (max)
Qutput -0,5 Bed level (var)
.
E = Bed level (range)
E Time series 1,5 * Groundwater level
F3 Runup = -2 Sediment transport rate E
ﬁ[ Run report = Cummulative bed level change
= ¢ Cross-shore discharge =
g % Cross-shore velocity
i T 1 Properties v ax
! i ] Cross-shore -
i ! 4 Output
] T b Mean output Count (7)
-10 . . H H P Global output Count (7)
-350 -300 -250 -200 -150 -100 -50 0 50 100 150 Calculates runup True
Cross-shore distance [m]
Time Navigator v QX
Pl |« oW |
0 seconds 1
Delay: 0.1 sec
i i Mean output
D 0 sefonds 1800 seconds 3600 seconds 5400 seconds 7200 secorj| || Mean output variables

MK Time Navigator
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2. Ejemplo de aplicacion

R il e P R T i . 4 T ; ] ‘ A B Badetnl b 1" » e " S - ]
[ 4 ]
3. Resultados: evolucion a lo largo del perfil de playa
. Resu - evolu g perfil de play
Home | View | Chart T — T —— —— =
— Cut [Zg New Folder W Run All \) Feedback
EzYe @ Newltem P Run [=) show Log
X D 4 New Model @ About
Clipboard | New Run Help
Project v o X Start Page EXBeachAG {1D) (1):Cross-shore X 5 |Chart v 3 X
T = |l b b
=73 Practice2 ! I | | l&x Water level (min) -

Jaxt Water level (max)
- [7] bz Water level (var)
|%¢ water level (range)
|6 Bed level (mean)
Bed level (min)
Bed level (max)
Bed level (var)

b
(0 bext
b
|%e Bed level (range)
b
(0 bext
54
5

Groundwater level
Sediment transport rate
Cummulative bed level change
Cross-shore discharge

Jéx Cross-shore velocity

Height [m]

Properties v o X
Cross-shore -
4|3
4 Qutput
1 P Mean output Count (7)
-10 H | | b Global output Count (7)
-350 -300 -250 -200 -150 -100 -50 0 50 100 150 Calculates runup True
Cross-shore distance [m]
Time Navigator > X
Pl | 4« b» W |
3800 seconds 1
Delay: 0.1 sec
: 4 ; H Mean output
U 0 seconds 1800 seconds 3600 geconds 5400 seconds 7200 secor] | | | Mean output variables
Time Navigator I
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2. Ejemplo de aplicacion

Cut [Zg New Folder  pp Run All \2) Feedback
o Newltem p Run Current | [=] Show Log
%8 New Model (@ About
Clipboard New Run Help
Project v o X Start Page XBeach-G (1D) (1):Cross-shore X S |Chart v X
§ = | ke B
=73 Practice2 35 | ! I e e S - [7] lax Water level (min) -

XBeach-G (1D) (1} 3

@ ‘Water level (max)

2,5 Water level (var)
2 Water level (ran
15 N (range)
N / Bed level (mean)
N RN / Bed level (min)

Ny
N/

Bed level (max)
Bed level (var)

Qutput

0] Cross-shore | Bed level (range)
2 Time series Groundwater level

Sediment transport rate
Cummulative bed level change
Cross-shore discharge
Cross-shore velocity

el

nm

Height [m]

Properties v o X
Cross-shore -
4 Qutput
P Mean output Count (7)
-10 Y H P Global output Count (7)
y ' ' ; y 4 ; ' '
-350 -300 -250 -200 -150 -100 -50 0 50 100 150 Calculates runup True
Cross-shore distance [m]
Time Navigator v x
Pl K« b DM
7200 seconds. 1
Delay: 0.1 sec i i i
L Mean output
O 0 seconds 1800 seconds 3600 seconds 5400 seconds 7200 gecor] | | | Mean output variables
M Time Navig;
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. Ejemplo de aplicacio

3. Resultados: evolucion temporal

Home [ Wiew " chaR R — — a
= % Cut [Zg New Foider  pp Run Al \<) Feedback
J @ Newltem b RunCu Show Log
o 4 New Mode! @ About
Clipboard New Run Help
Project v o X Start Page I E XBeach-G (1D} (1):Cross-shore E XBeach-G (1D) (1):Time series X 5 |Chart v qx
ol = |l lex B
= Practice2 ‘ 1 | ! | | | -2 Chart -
2 xBeazh G (1D) (1) - ﬁ Groundwater level
- [} Sediment transport rate
}é Cummulative bed level change
léx Cross-shore discharge -
la Cross-shore velocity
- [] faxt Water level
- [} Bed level
Cross-shore - |! Groundwater level (range) L4
] Time series | - [7][% Groundwater level (statistics)
3 Runup E| - [7] 2 Groundwater level (mean)
o
E| Run report > D B Sediment transport rate (range)
B Sediment transport rate (statistics)
= @ Sediment transport rate (mean)
- [7] % Cummulative bed level change (range)
[% Cummuiative bed level change (statistics) -~
Properties v o X
Time series v
A
4|3
t ¥ ¥ t f t 4 Output
900 seconds 1800 seconds 2700 seconds 3600 seconds 4500 seconds 5400 seconds 6300 seconds 7200 secor b Mean output Count (7)
Time (seconds) b Global output Count (7)
— Calculates runup True
Cross-shore position [m]:-363,6038 | O
Time Navigator v o X
Mean output
Mean output variables
Time Navigator
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3. Resultados: evolucion temporal

2. Ejemplo de aplicaciol

I |

Home " View Chart — *
= o Cut = New Foider ~ pp Run All \«/) Feedback
@ New Item b RunC Show Log
45 New Modei @ About
Clipboard New Run Help
Project v o X Start Page lﬂxﬂexh-G (1D} (1):Cross-shore EXBeach-G (1D) (1):Time series X S | Chart v X
w = |l lex B2
4 | 2 [l
- Practice2 21 -
(7 XBeach-G (1D) (1) 3 ; - [7]}ax Groundwater level
.}.’j Input 1'8 t@g Sediment transport rate
E Profile 1'7 i }éx Cummulative bed level change
[ waves Tedm - [T Jé Cross-shore discharge -
E Tide 1'5 bg Cross-shore velocity
.
Parameters 1,4 lax Water level
‘
Output 1,3 }éx Bed level
P& Cross-shore 12 - [7]|% Groundwater level (range)
E B B S e = e [% Groundwater level (statistics)
E Runup E 14 @E Groundwater level (mean)
{l Runreport 2 09 - [% Sediment transport rate (range)
0,8 - [7]|%¢ Sediment transport rate (statistics)
0,7 |6z Sediment transport rate (mean)
0.6 |%¢ Cummulative bed level change (range)
0,5 - [7]|M Cummulative bed level change (statistics) 2
0,4
0,3 Properties be? X
0,2 4 pe 0
0,1 Time series -
0
W) A
013 4| =
-0,2 t - t - - t \ 4 Qutput
900 seconds 1800 seconds 2700 seconds 3600 seconds 4500 seconds 5400 seconds 6300 seconds 7200 secor| b Mean output Count (7)
Time (seconds) b Global output Count (1)
—— > Calculates runup True
Cross-shore position [m]:0,0945 O
Time Navigator v o X

Time Navig

Mean output
Mean output variables
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2. Ejemplo de aplicacion

3. Resultados: evolucion temporal

Home [ Wiew T ERar - — — N S
== o Cut () New Folder  pp Run All \) Feedback
] @ Newltem P RunCu [=) show Log
434 New Model @ About
Clipboard New Run Help
Project v o X Start Page I E XBeach-G (1D) {1):Cross-shore E XBeach-G (1D) (1):Time series X ¥ |Chart v o X

— B ]
-7 Practice2 { | | I
: XBeach-G (LD) (1)

Groundwater level
- & Sediment transport rate
- [7]}&% Cummulative bed level change
lax Cross-shore discharge
lé Cross-shore velocity
- [] Jax Water level
- [7] 4% Bed level
- [ |! Groundwater level (range) L
] Time series | [ Groundwater level (statistics)
3 Runup 3,9%64 | : | i - [7] 42 Groundwater level (mean)
£l Runreport = { | | | { i - [7]|% Sediment transport rate (range)
i | | | | | - [7] % Sediment transport rate (statistics)
|62 Sediment transport rate (mean)
- [7]|% Cummulative bed level change (range)

Cross-shore

D B Cummulative bed level change (statistics) ~
Properties v o X
Time series -
413
- - - - - - - | 4 Output
900 seconds 1800 seconds 2700 seconds 3600 seconds 4500 seconds 5400 seconds 6300 seconds 7200 secor| || b peanoutput Count (7)
Time (seconds) b Global output Count (7
— - Calculates runup True
Cross-shore position [m}:199,9207 - O
Time Navigator v o X
Mean output
Mean output variables
Time Navigator
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2. Ejemplo de aplicaciol

3. Resultados: run-up

|

‘ Home View | chart | - e - » -
e g Cut (7)) New Folder  pp Run All \J) Feedback
@ Newltem p RuncC [=] Show Log
Del 4§ New Model @ About
Clipboard New Run Help
Project v QX Start Page ] E)(Beach—G (1D} {1):Cross-shore I EXBeach-G (1D) (1):Time series I E XBeach-G (1D) (1jRunup X 5 |Chart v qXx
T = | e e 2 M
Er 3 Practice2 1,4 -2 Chart
[]}62 Runup waterlevel (z)
1,3
T2
1,1
1
o9 H-p——-"1—-Ffoutf LR
E Time series f
— 0,8
E
t [l Runreport = |
£ 074
= i
o
S e o e [ e
0.4
Properties v o X
0,3+ Runup -
02 EEPNE]
0,14+ 4 General
> Runup
01N | > Relative runup
0 seconds 900 seconds 1800 seconds 2700 seconds 3600 seconds 4500 seconds 5400 seconds 6300 seconds 7200 second
Time (seconds)
Time Navigator v o X
Runup
The absolute runup signal (waterlevel of the runup gauge)
Time Navig
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2. Ejemplo de aplicacion

3. Resultados: run-up

Home View Chart | - - *
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As Image
Export Style Time Tools
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E Time s
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Properties v a1 Xx
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0,1 1 4 General
P Runup
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Runup
The absolute runup signal (waterlevel of the runup gauge)
Time Navig
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2. Ejemplo de aplicacion

3. Resultados: run-up
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