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1. INTRODUCTION

1.1 What is SMC?

The SMC is an advanced software which integrates a series of numerical models for the
implementation of a coastal research and design methodology. This software was
developed by:

e The Ocean and Coastal Research Group from the University of Cantabria (UC)

e The Directorate General to the Coast in the Environmental Ministry of Spain
(MMA)

within the Research Project : "Coastal Modelling Aid System".

1.2 What does SMC do?
The SMC is a tool which allows us to carry out a great number of tasks:
e Create or open work areas associated to a specific study area on the coast.

e With the BACO module, one can access a programme containing a data base
with most of the nautical charts for the Spanish Coast along with their digitized
bathymetric maps. With this information, a base work area is generated in
which new data can be attached from other sources, such as a detailed
bathymetry, new maps, and pictures. Once this first process is complete, the
work area can be modified generating different alternatives or scenarios.

e Analyze different scenarios from images (photographs, maps, nautical charts,
planes, etc.) to conduct a long term study of the beach plan forms.

e Conduct a historical approach using photographs and/or bathymetric maps
from different time periods.

e Digitize and obtain the bathymetric charts and coast lines of an area from a
nautical chart or referenced map.

e The ODIN module, allows us to access a visual wave data set obtained through
commercial shipping measurements. This programme processes the
information for a specific area of the Spanish coast while generating the
necessary wave data to complete/execute the numerical models of the system.

. The ATLAS module allows us to obtain the information for the Coastal Flood
Atlas of any location along the Spanish coast.

- - —
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. Execute the different numerical models, carrying out the short, mid and long

term analysis of the study area.

e The study of the long term behaviour of the beaches with different equilibrium

formulations, morphodynamic states and beach models.

1.3 SMC structure

The Coastal Modelling System (SMC) integrates a series of applications and numerical
models structured according to the space and time scale of the different dynamics
affecting the littoral and beach morphology based on different thematic and reference

documents.

All the applications of the Coastal Modelling System are integrated within the SMC but
can also be executed autonomously. In this sense, the SMC can be seen as an

independent application with a specific purpose.

The structure of the SMC and its relation with the theme and reference documents can

be summarized in the following diagram:
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Figure 1.1
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The SMC is structured in five modules:
Pre-process (Sigma)

A pre-process module which generates all of the input data for the short- middle- and
long-term numerical models. This module contains (for any location along the Spanish
coast including the islands) all the Spanish bathymetry, wave directional regimes and the
littoral flooding risk.

Short-Term Analysis (Mopla, Petra)

The short-term module includes numerical evolution morphodynamic models for
monochromatic and irregular input waves, in a process on a scale of hours to days.

Long-Term Analysis

The middle- and long-term module allows the analysis of the middle-term processes
(seasonal changes) and long-term response of the system on a scale of years

Terrain Modelling (MMT)

The bathymetry renovation module permits easy updating of the actual bathymetry
including different elements (sand fills in equilibrium beaches: plan and profile, coastal
structures, etc.) in order to evaluate the different alternatives proposed using the
numerical models.

Coastal Engineering Tutoring (Tic)

The tutorial module includes the theoretical background in a numerical system and
provides some data process systems for time series (e.g. buoys and tidal gauges). This
module supports the science-based documents and it is sub-divided into four items:
dynamics, coastal processes, coastal structures and environmental impact. This module
is only available in Spanish.

-1.3-
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2. SMC INSTALLATION

This chapter describes the requirements needed to install the SMC and the installation
processes.

2.1 Hardware and software requirements

e Disk space: 150 MB + 700 MB for Baco program (bathymetric database,
optional)

e Windows XP or earlier version (SMC does not work on Windows Vista and
Windows 7)

° Internet connexion

e  Surfer 7 or Surfer 8 (Golden Software). The version 2.5 of SMC does not work
with Surfer 9. This will be improved in future versions.

2.2 Installation processes
The installation processes is in 4 steps:
1. Registration
2. Download the software
3. Install the program SMC

4. Request a license to finish the installation
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Step 1. Registration

From our webpage:

http://www.smc.unican.es/en/,

Go to "Registration” and then to "User Registration”

Registration

To access the members lisk, some downloads and Forum section of the website, you must be a registered
user,

This procedure should only be carried out by those people wha have assisted to an SMC course or wha
already hawve the software; such as Universities, Inskitukions etc, The user license can only be obtained by
becoming a registered user,

User registration Obtaining a license

If anyone from your organization If wou have already registered, vou can request a license

is already a registered user, without having ta re-register your company. The generated
please do nok repeat this process. password Will be sent ko the regiskered user,

User:

— S —

Figure 2.1
Then you must fill the questionnaire (Figure 2.2):

Registro

Company,/ Organization
{This Wil be the user name)

Registered user: |:|
S —
Repeat password: |:|

Company name: | [ +]

Address: | e

City: | [

Country: [ [

web page: | ]

Research/work areas:

Contact person
(This person wil be in charge of the distribution of any copies or information to the rest of the company)

Last name: | [x]
Name: | [x]
Phonenumber:[ |
Fax: | |
E-mail: [+]
[ submuit | Reser |
Figure 2.2

Usually the username ("Registered user") is the name of the institution (do not
use space and special character). The username and password will be used later to
download all SMC programs and documents and to the licence request. After your
registration, you will receive a confirmation by email (the same e-mail that you indicate

in the registration form).

-2.2-
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Step 2. Download the software
Download the software from our webpage:

http://www.smc.unican.es/en/paginas/descargas.asp

To download, you will need your username and password. You should save the zip file on
your computer.

Step 3. Install the program SMC

Unzip it and execute the Autorun.exe program.
Follow the instructions to install the program SMC.

o Notes:

e In some cases, a warning indicating an issue with the CTL3D32.DLL file. That is
correct. Accept and keep going with installation.

e Installation program will ask for the directory to install the program in.
Program\smc, that is, the default directory. It could be “only-lecture” In that
case, choose another one

e After some programs installation, Windows reset is needed. This is made
automatically after the completed installation.

Once is installed, a link should have been created in your Start menu.

You do not need the zip file and the corresponding uncompress directory anymore.

-2.3-
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Step 4. License request

Run SMC

When you execute for the first time SMC, a window appears which ask your
Company/Institute/University name. This is not the user name, and this requires at
least 5 characters and at least one space.

The next window shows a SERIAL NUMBER and asks for a keyword.

Registry Assistant w
Type-in your Password

Below, you should type-in a password provided by the
system developer.

To obtain a password for your organisation, you should
go to the Webpage, and type the following serial number

Seria Number: 8439714

Password
[

For accesing the Webpage to obtain a license, clik here: www.smc.unican.es

Language | English L] < Back 0K ] Cancel J

Figure 2.3

To obtain the keyword, click on the webpage:
http://www.smc.unican.es/en/paginas/registro.asp

Obtaining a license

If vou have already registered, vou can request a license
without having ko re-register wour company. The generated
password Will be sent ko the registered user,

User: | |

Serial number; | |

[ submit

Figure 2.4

Write your username and your serial number.

Shortly after, you will receive the keyword by email. Now, you can finish the installation.
Note:

During the license request, you can close SMC, and run it again once you received the
keyword.

2.3 Uninstall SMC

If you want to eliminate SMC, remove the SMC program directory and the links in the
Start menu (Start\configuration\task bar).

—
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3. SMC MODULES
By using the graphical interface of the Coastal Monitoring System (SMC), the user has
access to 5 modules: (1) the module "Pre-process" (Sigma), (2) the module of "Short-

Term Analysis" (Mopla, Petra), (3) the module of "Long-Term Analysis", (4) the module
of "Terrain Modelling" (MMT) and (5) the module "Coastal Engineering Tutoring" (Tic).

3.1 "Pre-process" (Sigma)

This module provides data that can be used as input for other modules. The data are
available for the Spanish coast. It is divided in three programs.

1. Bathymetric information (Baco)

Baco provides the end-user with bathymetric information available for the study zone.
It provides:
e Image based and digitized, digital nautical charts (bathymetric data)

e  The possibility to generate an SMC project

- Baco _[O]x]

Ver Modulos

[ala o= = [[Baco odin s

Seleccione os elementos que desea
incluir en el provecto

® Hanga doble clic sobre un carta de
esta lista para verla

Puntos batiméticos:
936
937

ine:
936
937

Elipsoide en el que s& generaré la
proveccidn UTH del propecto

ELIROPEAN 1950, Postdam -
Crear proyecto

Lor: 4735725 Lat 37°21'2" |

Figure 3.1. Baco

- - —
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2. Wave and dynamics characterisation (Odin)

This software consists of a visually obtained data set (shipping routes). ODIN
characterizes the waves commonly needed by the user, within the SMC programme.

The Odin program can determine the following information:

e The mean directional wave regimes (wave height and period) at indefinite and
target depths.

e The wave characteristics associated to the mean energy flow.

e The waves which characterize the yearly averaged conditions.

odin S[=1F3

Ver Mddulog

A o 5 =

£ Y A do... 0
lajale +| & e i Rosa de Oleaje [ x]

& L
. Mayor Régimen de olegje para profundidades indefinidas <]
Coordenadas: [Lor: -3°48'9", Lat 43°2724" - Area 1)

; ESCALA DE ALTURAS Ha [m]
5

I'
tillera

3 MNimero de observaciones folales: 1311
2
1

[=

Lon: 3°45°26", Lat: 43°30'54"

Figure 3.2. Odin
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3. Flood level determination (Atlas)
Atlas is a software which presents the visualization of the results obtained in the
thematic document on flood levels, designed within the framework of the "Coastal
Modelling Aid System" project.

It allows us to obtain the mean and extreme tidal and flood regimes for the Spanish
coast.

Some of the possible uses of the Atlas software are:
e Determination of the berm height associated to a beach planform.
e Determination of the level related to the tidal range.

e Definition of the freebord in the design of any marine structures (dikes, walls,
etc.).

Atlas (O] x]
Ver Mddulos

Jas @ o | e

ATLAS

ATLAS DE INUNDACION
EN EL
LITORAL PENINSULAR

ESPANOL

Lan: 5°51'11", Lat: 44°5'5"

Figure 3.3. Atlas

-3.3-
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3.2 "Short-Term Analysis" (Mopla, Petra)

The module "Short-Term Analysis" contains 2 programs that allow the user to analyse
the coastal system at short time-scale and length-scale. Petra is a 2DV morphodynamic
evolution model (2 dimensions in vertical). Mopla is a 2DH morphodynamic evolution

model (2 dimensions in horizontal).

1. Mopla

The Mopla application allows the numerical simulation of wave propagations from
indefinite depths towards the coast line. With this data, the induced current in the break
zone can be obtained; therefore the morphodynamic evolution of a beach can be
simulated. The Mopla application includes the following models:

e  Oluca: Mild slope parabolic model for wave propagation (both monochromatic

and spectral wave) (See Oluca manual).

e  Copla: Model for beach currents induced by the spectral wave breaking (See

Copla manual).

e Eros: Erosion model-sedimentation and bathymetric evolution of the beaches
(due to spectral waves) (see Eros manual).

@ MOPLA - M:\projectsicaminos\PRUEBAS\PLENCIA\PLENCIA.XYZ
File Calculo Resultados Ayuda

MOPLA pgatim. Msilas |gasns | caicuia | wer | mprimir |

‘|Ma|\as

Clave  Descripcidn
Mz |

Clave |Descripci5r|

=|w|m|a|e|a| x|[]

Geometria de la malla activa |—————— |

Origen Rumba
% |1195.19 Y |1318.74 Angulo [54.92

& Dimensiones (& Espaciado
X lm Filas X lﬁ
it lm Columnas ¥ [23.74
@ Divisiones ——
1P filas x|55_ W Heiilla visible!
N columnasg Yl55— £ Editar malla |

~ Borrar puntos de contral |
Malla anterior: M1

(715, GE.62)

Walla: b2 |Caso m |

Figure 3.4. Mopla
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The learning of Mopla can be done with the practice "Mopla" as well as the practice "Case
Study of Suances (SPAIN)". More information about Mopla is given in its manual. For a
full description, please refer to the Spanish manual.

2. Petra

Petra is a numerical model which studies the short term cross-profile evolution. The
model solves the sediment flow equations within the break zone as well as the
bathymetric changes associated to the spatial variation in the sediment transportation.

The magnitude of the sediment transport depends on the morphological characteristics of
the environment (sedimentation and bathymetries) and the hydrodynamic conditions
(induced waves and currents). Petra aims to study the response of the beach planform
during a storm in regards to the coast line recession and the resulting beach profile.

A practical example is presented in the practice "Petra".

i P ETRA - C:\ARCHIV~1\SMC\PetralEjemplos de proyectos\Aplicacion |

Archivos Editar Ver Proyecto Modelo Ayuda

|olelelel | olal

Gréfico de Perfies |Gréfu:os e Temporal | Graficos de Resutados | Perfiles ITemporaIes | Casos I Resutacos |

Mombre: [&plicacidn |

&

Cata Z(m)

Afiadir Borrar

Parémetros | Pri. Entrata |

Incluir
’7 [~ Perfil de Laja I~ Perfil Medido
Porosidad [0.45 LI °
-0
Dy |o2s mm D |16 °
Perfil de Entrada (m) R, |2650 Kgim3
P, 1025 Kgim3

[ Perfil Entrada Tu 25 ¢

—-— Perfil Medido Muro
lrl' Posicién del mura en ;| m

@ W kR

300 200 100 o -100

[(-158.82017)

Figure 3.5. Petra

-3.5-
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3.3 "Long-Term Analysis"

This module contains a program to analyse the morphodynamic evolution of a coastal
system at large time and length scale, by giving the equilibrium of a beach. It is base on
formulations of planform and profile equilibrium.

This module is part of the "Terrain Modelling" module (MMT) and using instructions are
given in a practical study (practice "Equilibrium Beach Regeneration").

Sistema de Modelado Costero - [SMC-Batimetrias] [_[o]x]
Proyecto Preproceso  Medio y largo plazo  Corto plazo  Tic! Agenda de notas! Ver Ayuda

|t =m0 E 8+t - B

Marnhre: | Descripeidn [
add filtemativa 1
J Altemnativa 2
o3 tltemativa 3

tontaje - Batimetrias
Batimetria Basica
H2D-General

atio (=]
wombre [avar
Descripcion l—
r{Piaya en equiibrio|————————————————
Planta de equilerio | pertl de ecuilbria | Edtor |
Metodologic de Gonzélez & Medina 2001

o B Lo

Inicio en alfemin  Inicio libre  Purto de disefio
Forma en plarta
W Pardhola de Hsu

Tan & Chisw

Espiral logartmica o (300

Recta
Purto de coritral
Hd (m) [B48199 648  d(m) IM 16156 25"
Frents deloleajs |

e [s30E Tis) [10.000

hd (m) [2.000 Ld (m) [43.700

‘lD\SIEnDIﬂ de la linea de costa
Yim) [538196  ceming?) |23.599
Vild [12.3156950¢ (8] IBE.SEH

Ra(m) [567 762 % @

Batimétrica de lalinea de costa |0.000
Editar poligono I Editar playa | Cerrar |

L Alternativa 1 . 648550168 m, Y. 4117343.634m | %

i

Figure 3.6. Long-Term Analysis
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3.4 "Terrain Modelling"”

(MMT)

This module allows us to change a bathymetry by including it rigid structures such as
c... as well as erodible structures such as sand import,

dikes, breakwater, wall, et
dredging, etc...

The learning of this module can be made in the practical study presented in the practice
"Equilibrium Beach Regeneration".

- [Tomevieja: Proyecto de Tomevieja]

ﬁrgc; F';n|r7‘ci;n vgznﬁl‘aa guﬁawq Tie! Agenda de notas! g @v@ @@ %@ @ @ @ H ‘

A

@ Crea una linea de costa gr;
@ Crea una playa en equilib

aficame
io grificamente

@ creaun ablerto
@ Crea un poligono irregular

@ crea un poligono rectangul

graficamente

(@ zoom

@ Zoom rectangular

© Regla

@ Perfil de la batimetria bas¢
@ Desplazar

@Ajustar la ventana al plano

@ Lista de capas visibles

@ Desactivar herramientas de dibujo

@ Deshacer cambios (Editor

de puntos)

@ Rehacer cambios (Editor de puntos)

@Cambio de color de fondo

@cupiar la imagen actual del plano de trabajo

u Alternativa 1

v Playas en equilibrio

v Puntos de la batimetria

|5 ]

flco de la batimetrfa base

Bojo
Werde
Azul
Elanco

[3¢: F05280.937 m, 'v: 42050804.296 |Longitud: 1051.613 m, Direccién: NSBE*®

Figure 3.7. MMT
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3.5 "Coastal Engineering Tutoring" (Tic)

The main objective of the Tic is to compile into one interactive document the most useful
formulas and procedures used in coastal engineering.

The program is made up of a series of basic units for each particular issue. Each unit is
separated into four subject groups: dynamics, sedimentary processes, marine works and

environmental impacts.

This module is only available in Spanish.

@ Tutor de Ingenieria de Costas - [SED 5.1 Estados morfodinamicos]
@ Archivo Ver Ventana Ayuda ;Iilil

I EEDE
=il DINAMICAS

=@ 1, Ondas

= 2, Cleaje irera de mares 3
@ 3. Propagacién v Rotura
@ 4. Ondas Largas v nivel ¢
= f#l PROCESOS LITORALES |eolaen indefiidss [ 2|
=@ 1. Propiedades de los 52| peiode [ o]
=8 2, Transporte de sedme
=@ 3, Perfil de playas

@ 4. Forma en planta
2@ 5. Estados morfodinérmic: plices del sedmente————

#- B 5.1 Estados morfoding ket nemingl IEI 100 200
L I
[j---é :Bi :éocesos itorales en e @ 2650

@ 1. Flujos en diques de es
@ . Fstabiidad en diques ¢
@ 3. Estabiidad de diques v
=l IMPACTO AMBIENTAL Disipativa con barras (barred disipative)

""" . Impacto ambiental “elocidad de caida de grano | [I,I]3| Par&metro caida de grano || E,E[Il

'| Resultados

del oleaje incidente

Pleamar

fente propagacion [ 8|

Bajamar

Barra 2

Cancrademacacdin || 1.88] Clasficarion [Mesomareal

< | a1 1]
[l 4

Figure 3.8. Tic
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SMC INPUT FILES

Bathymetric file XYZ

This is an ASCII-type file with 3 columns containing real numbers that are space-
separated. Files containing commas or tabulations give errors.

Xi Y Zq
X Z;
e Z3
Xn  Yn Zn

These files are stored in the subdirectory “batimetrias” in the project directory.

-AL.1-
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Coastline file
File *.BLN

This ASCII-type file includes the (x,y) point coordinates of a contour line that delimits the
coastline. The file format is as follows:

P Type
X1 Y1
X 0O
X3 Y3
Xa Ya
Xp Yp
where:
e P = integer indicating the number of points defining the contour line
e Type = integer indicating if the contour line is open or close (0 = open, 1 =

close). For a closed contour line, SMC joints the first and the last points.

Notice that numbers in the file are space-separated; commas or tabulations give
errors.

File *.Dxf
This is an AutoCad-type file (from version 12 or later version).
Coastline files are stored in the subdirectory “costas” in the project directory.
Big files may slow down the SMC. Files with more than one contour line (i.e.
discontinuous coastline) in the same coastline file often give coastline graphical

representation problems that sometimes can be solved by restarting SMC. Thus it is
recommended to use one contour line only per file.

- - —
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Picture files
SMC works with the following file formats:
e *BMP
e *JPG

e  *PNG ("True color")

Internally, SMC works with PNG files. However, the other formats are converted. Picture
files are stored in the subdirectory “imagines” in the project directory.

-AL3-
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MOPLA OUTPUT FILES
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Monochromatic Oluca (TOT)

-AlL.1-

1 2 3 4 5 6 7 8 9 10
Column | A B C D E F G H I J
Meaning X y X y Bathymetry | Amplitude | Free srfce. | Direction | Phase Direction
Reference Grid Bathymetry Grid Bathymetry
Spectral Oluca (TOT)
1 2 3 4 5 6 7 8 9 10 11 12 13
Column | A B C D E F G H I J K L M
Meaning X y X y Bathymetry | Amplitude | Free srfce. | Direction | Phase Direction Hs Direction | Direction
Reference Grid Bathymetry Grid Bathymetry Grid Bathymetry
Component Spetrum
Copla (TC)
1 2 3 4 5 6 7 8 9
Column | A C D E F G H |
Meaning X y X y Velocity | Direction | Direction | 3D Height* | 2D Height
Reference Grid Bathymetry Grid Bathymetry
*It is used for 3D graphics. The only difference with 2D Height is the value for points in the coast.
Eros (TM)
2 |3 4 15 6 7 8 9 10 11] 12 13 14 15 16 17 18
Column B| C | D |E F G H | J K L M N 0] P Q R
. L S . Velocity Velocity Initial Transport Transport Depth Final Depth
? ?
Meaning y X y H? | Direction Direction | Velocity direction direction ) depth Transport direction direction change rate depth change
Reference Grid Bathymetry Grid Bathymetry Grid Bathymetry Grid Bathymetry
Figure AIL.1. MOPLA output files
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