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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. o
Part of the Spanish System of Scientific | Insmaciones

CIENTIFICAS
¥ TECNICAS

and Technological Infrastructures (ICTS) | Swcocares

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

Access Commitee S o Moorings and tide gages
o o ARGO and surface drifters

o Beach monitoring systems

Director

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

Observing Facilities Facility Support = Sustainability Science |Budget & Planning

and Technoligy & ICOM Research RDT Relations oQcean currents (ROOMS) and

Modelling and Development waves (SWAN) forced by

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

DATA CENTRE
Engineering Pool

oQuality control and Web
Services access in open source
Management & Finance oEffective data archiving,
Computing & IT internationally accepted
protocols, delivery and
communication.

Outreach, Education, Training & Mobility
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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 programs 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.

MENORCA

_ MALLORCA
Platja de Palma :

France

EIVISSA

Santa Eularia

FORMENTERA

VIDEOMONITORING RTK SURVEY ECHOSOUNDING
(SIRENA) BATHYMETRY

Balearic
Islands

Platja de Son Bou Santa
Palma Eularia

NEARSHORE WAVE  WEATHER Length 5 km 2.5 km 0.5 km
SEDIMENT ANALYSIS
& CURRE‘NT MEASURING STATIOI\; Operating Set 2011 May 2011 Oct 2011 n.a.

' Type Urban Urban Natural Inlet
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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.
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ABSTRACT: A low cost, ausomated, mmote monitoring video systam built on sandard commercial off-the-shalf (COTS) compo-

nents and implamentad with open source software is

system has boan implemantad in 2 coastal ama © perdform

image acquisition and processing, generating satistical pmdum and wrarsferring the information from the field to 2 comtral node
where post-processing and data visialization are made available 1o the general public. The open structure of tha software allows
the user to implemen naw rowtines and modules appropriate o it speciic needs as well as to adapt the systam to saudy other
dyramical where continuous cbsarvation is mquired. The software and irage data base can be obainad as freeware.

processes
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Introduction

Several axpanments and coastal monitoring facilisies have
been daveloped and carmed owt in the last decade. The most
complx approaches are fold-basod and use coastal ocmno-
graphic equipment. Theso have a broad capacity to peoduce
spatial and wmporl masuements of physical and anviron-
mlv:mblnsba'lgmemtymynmmpmcm

ible for sedi port. Unfortunascly, thesa facili-
ma requira 2 krpe time and money investmant and have rola-
tively long insaiation and sot-up times bufore pmduorg
usoful daa-sots. Classical mamples of this kind of =

computational resources, allows better conginuity and fr-
quency in data acquisition. Among optical emote sonsors,
fixad digital video camaras have proven to be an atracive
altomasive for coasal monitoring because it provides the pas-
sibifty %0 study a range of spatial and wmporal scales, from
specific cross-shore profiks to soveral kilometmes of coast,
with sampling intervals depanding on $he roquired measum-
ment. Tharofors, 2 broad number of coasal forms and near-
shom processes can be monitored using remote sechniques.
For instance, ressarchars have used vidoo images to extna
beach and nmshom bathymetry Gtockdon and Holman,
2000; Aami ot al., 2003), the nearshore hydrodynamics

ame the Fald Resmsch Facility operated since 1980 by the US
Army Coasal Engincenng Research Contra at Duck (Lason
and Kzaus, 1994; Miller and Dean, 2007), tha US Geological
Survey station at the Columbia River Littoral Call in the Pacific
coast (Ruggiero and Voige, 2000 or the JARKUS data sat in
the Duech coast (Wijnberg and Terwind, 1995). Other recont
devalopmant that must be considered are the Gold Coast
shomline and wawe record obained by the Narthem Gold
Coasts Beach Promction Stratogy in southeast Australia (Boak
ar al., 20000 or the POL Livempool Bay Coastal Obmsesvatory
{Proctor er al., 2004).

Another alternative to measuring coastal processes is basod
on remote sensors. In this way, information is aoquired auso-
matically, continuously and paricdically from high resolution
digital images. This altemative 1o traditional field studics that
utilizes a significantly lower amount of hurman, economic, and

{Chickadel et al., 2003), 2s well as o unravel the formation
and displcement of sand bars (Lippman and Holman, 1989;
Ojeda, 2006; Ruessink o 2/, 2000) or the beachface mompho-
dynamics (Almar ot &/, 2008; Onega-Sinchez or al,, 2007).
The capabilities and functiomality of video-based costal moni-
toring sysoms aw avolving rapidly, more so with the
CoastView project (Davidson ee al., 2007) that highlightod and
standardizod the possibilitias :nd future trands of thesa systoms
for coastal zone or i channals
Madina ar al., 2007; Twmr:ndAndamn 2007; Komrpvnld
ar al, 2007).

Since the commercalization of ARGUS — a video-based
coastal monitoring system developed by the Coasal Imaging
Laborsory at Oregon Sae University (Holman and Saniey,
2007} - and because many powmneal applications % unravel
nearshore issues basad on video manitoring systems have

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

o Real time monitoring consists on the automated
collection of coastal videomonitoring images, weather data
and waves data.

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.

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

Time stack
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Location list Overview || Location: Son Bou *
Name N
Platja de Palma
Cala Millor Camera name « Product name Date
Son Bou i Camera 01 Timex 20-06-2012 [4 Today

Camera 02 Variance Time interval (UTC)

[[] camerao03 '[¥] Snapshot 04:00 v 18:00 v

Camera 04 Timestack

Camera 05 i
Load
Product name: Snapshot - Date: 20-06-2012 X/
-

Camera 01 at 04:00 (UTC) Camera 01 at 06:00 (UTC) Camera 01 at 07:00 (UTC) 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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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
automatically to generate plan-view images

of the beaches.

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
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Beach (Me)




IGC (¥l Introduction BMF Tasks Real Time Periodic Products & Data Policy
uaGl & organization Monitoring Monitoring Services & Management

COLOGNE 2012
& 000 0000 000 000 000 00

DOWN TO EARTH

- 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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Overvew
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Map viewer
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80CIB / Marine-Terrestrial Beach Monitoring facility

Wiicome 10 the Baach Manizoring Faciity Websiie at SOCIS, Balearic islands Coastal Obsanving and Fomcasting
System. The Beach Monfiorng Faciity is & muss-platiom and imtegrated system that provides streams of
morphodynamics data fom differsnt beaches of the Beleeric slands (Le. coastine position end evolution, sediment
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(L N& &) mobims@portal.socib.es - FileZilla

- —_— = & r Bale Iehana:
Amfitrié: Nom d'usuari: Contrasenya: Port: ( Connexié rapida i ﬁ sFancming
Ordre: PWD -
Resposta: 257 "/FCDATA/mobimsSNB/FCproducts/Reports” BESe PSS Prooe
Ordre: PASV
Resposta: 227 Entering Passive Mode (130,206,32,68,243,224).
Ordre: LIST Bathymetric, beach and sediment survey
Resposta: 150 Here comes the directory listing. at Son Bou (Menorca, Balearic Islands)
Resposta: 226 Directory send OK.
Estat: Llistat dels directoris amb éxit October 2011 Field Campaign Report

Lloc local: 3 Lloc remot: /FCDATA/mobimsSNB/FCproducts/DTM/snb20111002/snb20111002surveypoints

Nom de fitxer ¥ 4 mobimsSNB

» - M B . AWACSB
~$calen » | FCdatafiles
xemene ¥ | FCproducts
previsio » . BeachProfiles
beach_n| » | BeachSediments
beach_n| v W DTM
WP5_Ch ¥ . snb20111002
TINTOR .. snb20111002contour
Pantil

Krklece{ | . Reports

IGC201 Nom de fitxer | Mida del fitx€ Tipus de fitxe: Darrera modific
Capwrald = R LIS ¥ N
Captura SNB20111004survey.dbf 2820183 DBase Do... 15/02/2012 —
Captura SNB20111004survey.prj 400 prj-fitxer  15/02/2012 Poch £ e Con Ve 1A T
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