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INTRODUCTION

o This communication pretends to introduce the Balearic Islands Coastal Observing and Forecasting
System, SOCIB, focusing on one of their infrastructures: the BEACH MONITORING FACILITY.

o SOCIB is a multi-platform distributed and integrated Scientific and Technological Facility, a
facility of facilities, providing streams of oceanographic data and modelling services in support to
operational oceanography and contributing to the needs of marine and coastal research in a global

change context. M o
Part of the Spanish System of Scientific | Insmacones E—‘“'-ﬁ :
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and Technological Infrastructures (ICTS)  sweuares
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and Forecasting

System
Operational Oceanography is here
understood as general, including
traditional operational services to
society but also including the sustained
supply of multidisciplinary data to
cover the needs of a wide range of
scientific research priorities.
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SOCIB’S MISSION

o The mission of SOCIB consists on developing a scientific and technological infrastructure which
will provide free, open, quality controlled and timely streams of data mostly focused in the
Western Mediterranean, focus in Balearic Islands and adjacent basins, and covering from open
ocean to nearshore.

o SOCIB is a multi-platform distributed and integrated Scientific and Technological Facility, a
facility of facilities, providing streams of oceanographic data and modelling services in support to
operational oceanography and contributing to the needs of marine and coastal research in a global
change context.

GENERAL OBJECTIVES

o Support research and technology development:
o The role of the Mediterranean Sea in the climate system at inter-annual scale,
o The interaction between currents and eddies at mesoscale and submesoscale, vertical
exchanges and physical and ecosystems variability
o The variability in nearshore morpho-dynamics and the sea level variability in response to
climate change.

o Support (on a longer term) strategic needs from society in the context of global change
(providing a continuous multidisciplinary and integrated monitoring of the coastal variability or
promoting the development of new tools and technologies for decision support and risk
assessment).
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OBSERVATIONAL FACILITIES
(major elements)

Board of Trustees

Scientific Advisory
Commitee Executive Commission o Coastal Research Vessel
o HR Radar
o Gliders and AUV’s
o Moorings and tide gages
Vice Director o ARGO and surface drifters

o Beach monitoring systems

Director

Access Commitee

SOS Division ETD Division SIAS Division Office of the
Director FORECASTING SYSTEM

Observing Facilities Facility Support  Sustainability Science |Budget & Planning

and Technoligy & ICOM Research s oOcean currents (ROOMS)

Modelling and Development and waves (SWAN) forced by

Forecasting Facility Tools for Science | [Focused Research .
New Technology e Programme Atmospheric mode.ls (WRF)
Data Center Facility = Pilot Programme and ecosystem coupling (NPZ).

DATA CENTRE

Enai ing Pool i
ngineering Poo oQuality control and Web

Services access in open source
Management & Finance oEffective data archiving,
Computing & IT internationally accepted
protocols, delivery and

Outreach, Education, Training & Mobility .
communication.
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BEACH MONITORING FOCUS

o A continuous, large and high-resolution dataset on coastline evolution, nearshore waves and
currents, sediments and beach bathymetry is a key issue in order to characterize and manage
coastal systems properly (IPCC, Nicholls et al., 2007). But, there are very few multi-decadal, high-
resolution coastal monitoring programmes currently in operation worldwide.

SITE SURVEYS UNDERTAKEN PUBLICATIONS

Duck (USA) 1981 — present, biweekly beach profiles Kroon et al., 2008
1986 — present, ARGUS intertidal bathymetries

Rhode Island (USA) 1962 — present, monthly beach profiles Lacey and Peck, 1998
Noordwijck 1964 — present, annual beach profiles Kroon et al., 2008
(The Netherlands) 1995 - to present, ARGUS intertidal bathymetries

2001 - 2004 monthly 3D dGPS

Lubiatowo (Poland) 1983 — present, monthly beach profiles Rozynski, 2005
Collaroy-Narrabeen 1976 — present, monthly beach profiles Harley et al., 2011
(Australia) 2004 - to present, ARGUS intertidal bathymetries

2005 - to present, monthly 3D RTK-GPS

Moruya (Australia) 1972 — present, monthly beach profiles McLean and Shen 2006

Hasaki (Japan) 1987 — present, daily beach profiles Kuriyama et al., 2008
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o The aim of the SOCIB’s Beach Monitoring Facility is to contribute to this issue by means of the
Modular Beach Integral Monitoring System (MOBIMS), which consists of a video-monitoring
system, an Acoustic Doppler Current Profiler (ADCP) and a programme of bathymetric and sediment
sampling to develop at 4 beaches of the Balearic Islands.
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BEACH MONITORING GENERAL AIMS

The objectives of the Beach Monitoring Facility deals with different types of scopes, from scientific
and technological development to education or services to society.

o Scientific objectives
o In the large temporal scale, to build up a continuous and coherent time series related to beach
morphology, waves and currents and sediment budgets in order to address effects and processes related

with climate variability.

o In the short temporal scale, to provide data and physical variables that allow the study of coastal
processes and the development of new models and scientific theories that improve the understanding of
coastal and nearshore systems.

o Technological objectives
O Development and improving of coastal videomonitoring technology in terms of software and analytical
tools for coastal issues.

o Services to Society
O To offer products and services that contribute to safety and coastal management based on technological
development and scientific knowledge.

o Outreach and education
O To offer datasets, products and reports to the public in order to improve they coastal knowledge.
o To contribute to the formation of MSc and PhD students dealing with beach dynamics and coastal issues.



IGC Tcitl§ Introduction BMF Tasks Real Time Periodic Products & Data Policy
ual & organization Monitoring Monitoring Services & Management

COLOGNE 2012 @

DOWN TO EARTH

000 0000 000 000 000 000

S

coastal data coastal data
webserver report July’12
application programme

\ /

real-time .
monitoring morphodynamics
May’11 programme laboratory

S 7

Monitoring Beach Monitoring Coastal
programme Facility aboratory
periodic . . ,
itori Coastal Services coastal imaging
monitoring laboratory
programme
May’11
coastal equipments

issues & technology



BMF Tasks Real Time
& organization Monitoring

000 0000 000 000 000 000

Products &
Services

Periodic
Monitoring

Introduction Data Policy

& Management

A\ cc

COLOGNE 2012

DOWN TO EARTH

EARTH SURFACE PROCESSES AND LANDFORMS
Fanth Sorf. Process. Landforms 35, 1712-1719 20104

csic o Real time monitoring consists on the automated

ok -\ — collection of coastal videomonitoring images, weather data
and waves data.
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An open source, low cost video-based coastal
monitoring system
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o The SOCIB Beach Monitoring Facility is using SIRENA, the
open source, low cost video-based videomonitoring
system developed at IMEDEA (CSIC-UIB). It captures 1500
images of the coast at 4Hz during the first 10 minutes of
each hour resulting in a set of different types of images:
snapshot, timex, variance and timestack.

Reosved 27 Octcber 200%; Rewmed 16 Febraary 2010; Acopled 32 Febnary 2010
'(hnﬁcnl Céener-Puged, IMEDEA ICSIC-UIE), Meditorancan Institae: for Advanced Stedies, 21 Migeel Margais, 07190 Exporles (ke Balear], Span.

ESPL

Eanh Safuce Procemnes and Lardberrs

ABSTRACT: A low cost, ausomated, emote manitoring video symm built on sandard commercial off-tha-shelf (COTS) compo-
nem:ndnnphmwdmhnmnswuwhmmlsmm:d systemn has boen implemantad in 2 coastal ara ©o pedform

image acquisition and p | products and sransferring the information from the field o 2 coreral node
where post-processing and data visualization are made available 10 the general public. The open structure of e software allows
lhnusnrwmpbmnmmaninmdulaappmpmmmfnspacﬁcmmt:swllum:d:pnhopmnmmsmdymhur

o SOCIB videomonitoring real time data is a web based
system and images are hourly available from each one of

dyramical procasses where continuous
Cnpm@:OZUIOloMWduy & Sons, Lod.
KEYWORDS: video monlioring; remom sensing; coastal zone

Introduction

Several expenments and coastal monitoring facilisies have
been daveloped and carmied out in the last decade. The most
complax approaches are field-basod and use coastal ocano-
graphic equipment. Thesa have a broad capacity to produce
spatial and wmporl masuremens of physical and enviran-
menal varables being the only way ©o maeasure processes
responsible for sediment sansport. Unfortunasely, thesa facili-
ties requira 2 karpe time and money invesemant and have rela-
tively long insallsion and set-up times bafore pmduc:rg

obsarvation is requined. The software and image data base can be obained as freeware.

computational resources, allows better continuity and fr-
quency in data acquisition. Among optical mmote sensors,
fixad digital video camaras have prowven to be an atractive
alemative for coasal monitoring because it provides the pos-
sibility %0 study a range of spatial and temporal scales, from
specific crass-shore profiles to several kilometes of coast,
with sampling intervals depanding on the required measum-
ment. Tharefore, 2 braad number of coastal forms and near-
shom processes can be monitored using remose sechniques.
For instance, researchars have used video images o extract
beach and nmashom bathymetry (Stockdon and Holman,

usaful daga-sots. Classical axamples of this kind of i
are tha Fiald Resmsch Facility operated since 1980 by the L'S
Ammy Coasal Engineering Research Centra at Duck (Lason
and Kmaus, 1994; Miller and Dean, 2007), tha US Geological
Survey station at the Columbia River Littoral Call in the Pacfic
coast Ruggiero and Voige, 2000 or the JARKUS data sat in
the Duech coast (Wijnberg and Terwind, 1995). Other recent
devalopmant that must be considered are the Gold Coast
shomline and wawe record obined by the Northem Gold
Coasts Beach Protection Strategy in southeast Australia (Boak
ot al., 20000 or the POL Livempool Bay Coastal Observatory
(Proctor ex al., 2004).

Another alternative to maasuring coastal processes is based
on remote sersors. In this way, niommm is aoquired awo-
matically, continuously and from high i

2000; Aami f ot al., 2003), the nearshore hydrodynamics
{Chickadel et al., 2003), as well as © unmwel the formation
and displicoment of sand bars (Lippman and Holman, 1989;
Ojeda, 2008; Ruessink et 2/, 2000) or the beachfaca mompho-
dynamics (Almar ot 2/, 2008; Oroga-Sinchez er al., 2007).
The capabilitias and functiomality of video-based coszal moni-
wring sysems ae avolving rapidly; more so with the
CoastView project (Davidson et al., 2007) that highlighted and
standardizad tha possibilities and future trands of thesa systoms
for coastal zone or gational channals
Madina at al., 2007; Tumer and Anderson, 2007; Komrwmid
et al, 2007).

Since the commerdalization of ARGUS - a video-based
coastal monioring system developed by the Coastal Imaging
Lab y at Oregon Sate University (Holman and Sankey,

digital images. This shamative 1o tradiional ficld studies th:u
utlizes a significantly lower amount of human, economic, and

2007) - and because many powneal applications © unravel
nearshore issues basad on video monitoring systems have

http://imedea.uib-csic.es/tmoos/sirena/

the monitoring sites.
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Product name: Snapshot - Date: 20-06-2012

Camera 01 at 04:00 (UTC) Camera 01 at 06:00 (UTC)
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Product name
Timex
Variance
Snapshot

Timestack

Date
20-06-2012

Time interval (UTC)

04:00

Camera 01 at 07:00 (UTC)

v 118:00

v

Load

Camera 01 at 08:00 (UTC)

o Every hour the web site is updated with the latest snap-shot, timex and variance images. These can be viewed to
provide and immediate qualitative assessment. A zoom and calendar tool enables more detailed examination and
image comparison.
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CLM#10.10.2011

Length and location

Beach type and main
interest

Equipment

Operation

5 km, SW Mallorca
Urban

3 SIRENA stations
(15 cameras)

1 Weather station
1 AWAC

09.2011 —to present

_

2 km, NE Mallorca

Urban (rips)
1 SIRENA stations
(5 cameras)

1 Weather station
1 AWAC

05.2011 —to present

o Each week images (timex) are processed

of the beaches.

it automatically to generate plan-view images

o A weekly plan-view image corresponding
with the most favourable sea conditions and

quality of images

is processed

in a

automatically-manually batch mode to map
the present shoreline position along a pre-

defined region.

o This information in then automatically
analyse against previous shoreline data to
generate a dry beach width analysis.

2.5 km, SW Menorca

Natural (reefs)
1 SIRENA stations
(5 cameras)

1 Weather station
1 AWAC

10.2011 —to present

0.5 km, SE Eivissa

Urban, inlet
1 SIRENA stations
(4 cameras)

1 Weather station
1 AWAC

In mind 2013



Introduction BMF Tasks Real Time Periodic Products & Data Policy
& organization Monitoring Monitoring Services & Management

000 0000 o000 OO0 o000

&2 TE

<f "/dv

vt Kb A
L Ty
s

Ay A

# Palma beach
-5 s’Arenal (Ma)

Cala Millor
Beach (Ma)

Son Bou
Beach (Me)

500 m




IGC Introduction BMF Tasks Real Time Periodic Products & Data Policy
& organization Monitoring Monitoring Services & Management

COLOGNE 2012
DOWN TO EARTH ... .... ... .O. ... ...

- o =

Length and location 5 km, SW Mallorca 2 km, NE Mallorca 2.5 km, SW Menorca 0.5 km, SE Eivissa

Beach type and main  Urban Urban (rips) Natural (reefs) Urban, inlet
interest

Bathymetric survey 12 months 12 months 12 months 12 months
Profile survey 6 months 6 months 6 months 12 months
Sediment survey 12 months 12 months 12 months 12 months
Awac download 4 months 4 months 4 months 6 months

Operation 02.2012 —to present  06.2011 to present 10.201 to present In mind 2013
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[27-08-2012)
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Read More
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A web based products dissemination (www.socib.org)
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about us facilities

SOCIB / Fixed stations / Mobims Son Bou 16146 Lool Ter) 1348 UTC Tene)

BEACH MONITORING
SOCIB / Marine-Terrestrial Beach Monitoring facility
Home Welcome to the Beach Monitoring Facility Website at SOCIB, Balearic Isiands Coastal Observing and Forecasting
Background System. The Beach Monitoring Facllty Is a multi-platform and Integrated system that provides streams of
morphodynamics data from different beaches of the Balearic Isiands (e. coastiine position and evolution, sediment
Ams budgets, nearshore waves and currents, etc.).

Survey schedule
“This website Is a portal to real-time beach image data and weather variables that are currently being collected by
Study sites Beach Monitoring Facillty at different beaches of the Balearic archipelago. Additionally from this portal, visitors have
access to the datasets resulting from different survey programmes, reports on field campaigns, coastline and
Latest updates sediment budgets analyses, as well s to data from previous monitoring programmes developed by Department of
Team Marine Technologies, Operational Oceanography and Sustainabilty from IMEDEA (CSIC-UIB).

Weather
& wave

Publications Beach Monitoring Facility also undertakes technological development and research on videomonitoring techniques
and beach morphodynamics and offers services and products to address those problems related to beach dynamics

Acknowledges and management.

COASTAL VIDEOMONITORING
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Nom de fitxer ¥ 4 mobimsSNB
il M > . AWACSB
~Scalen » . FCdatafiles
xemene ¥ | FCproducts
previsio » . BeachProfiles
beach_n » | BeachSediments
beach_n| v . DTM
WPS5_Ch ¥ | snb20111002
TINTORI . snb20111002contour
Planila
Krklec ef ' |, . Reports
IGC2014 Nom de fitxer Mida del fitxe€ Tipus de fitxet Darrera modific
Captura\e/
- .
Capura SNB20111004survey.dbf 2820183 DBase Do... 15/02/2012 -
Captura SNB20111004survey.prj 400 prj-fitxer  15/02/2012 $0CIS Bserc lnds Consll Otz s Forecstog Sy
Captura SNB20111004survey.sbn 94716 sbn-fitxer  15/02/2012 T Pelms (larc Sands, Syl
Captura SNB20111004survey.sbx 5636 sbx-fitxer  15/02/2012
Capura SNB20111004survey.shp 409608 Printmast... 15/02/2012
caLsog SNB20111004survey.shp.xml 9580 xmi-fitxer ~15/02/2012 .
Boardint ' 5NB20111004survey.shx 74556 shx-fitxer 15/02/2012 ~rW-r--r-- 10044 10...
APAlber 3
e )
23 fitxers i 8 ¢ 7 fitxers. Mida total: 3414679 bytes
Servidor/Fitxer local Direccié  Fitxer remot Mida Prioritat | Estat
— — J jair
Fitxers a la cua Transferéncies fallides Transferéncies exitoses
£ Cua: buida LR

A future debate for coastal geomorphologists: How to define protocols for comparing and
disseminating data...
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