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

o 	   SOCIB	   is	   a	  mul7-‐pla;orm	   distributed	   and	   integrated	   Scien7fic	   and	   Technological	   Facility,	   a	  
facility	  of	  facili,es,	  providing	  streams	  of	  oceanographic	  data	  and	  modelling	  services	  in	  support	  to	  
opera,onal	  oceanography	  and	  contribu7ng	  to	  the	  needs	  of	  marine	  and	  coastal	  research	  in	  a	  global	  
change	  context.	  	  
	  
	  	  
	  	  	  

Opera&onal	   Oceanography	   is	   here	  
understood	   as	   general,	   including	  
tradi&onal	   opera&onal	   services	   to	  
society	  but	  also	  including	  the	  sustained	  
supply	   of	   mul&disciplinary	   data	   to	  
cover	   the	   needs	   of	   a	   wide	   range	   of	  
scien&fic	  research	  priori&es.	  

Part	  of	  the	  Spanish	  System	  of	  Scien,fic	  
and	  Technological	  Infrastructures	  (ICTS)	  
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SOCIB’S	  MISSION	  
	  

o 	  The	  mission	  of	  SOCIB	  consists	  on	  developing	  a	  scien7fic	  and	  technological	   infrastructure	  which	  
will	   provide	   free,	   open,	   quality	   controlled	   and	   7mely	   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	  mul7-‐pla;orm	   distributed	   and	   integrated	   Scien7fic	   and	   Technological	   Facility,	   a	  
facility	  of	  facili,es,	  providing	  streams	  of	  oceanographic	  data	  and	  modelling	  services	  in	  support	  to	  
opera,onal	  oceanography	  and	  contribu7ng	  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	  interac,on	  between	  currents	  and	  eddies	  at	  mesoscale	  and	  submesoscale,	  ver,cal	  
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	   con,nuous	   mul,disciplinary	   and	   integrated	   monitoring	   of	   the	   coastal	   variability	   or	  
promo,ng	   the	   development	   of	   new	   tools	   and	   technologies	   for	   decision	   support	   and	   risk	  
assessment).	  	  	  
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OBSERVATIONAL	  FACILITIES	  
(major	  elements)	  
	  

o 	  Coastal	  Research	  Vessel	  
o 	  HR	  Radar	  
o 	  Gliders	  and	  AUV’s	  
o 	  Moorings	  and	  ,de	  gages	  
o 	  ARGO	  and	  surface	  driSers	  
o 	  Beach	  monitoring	  systems	  
	  
FORECASTING	  SYSTEM	  
	  

o Ocean	   currents	   (ROOMS)	  
and	   waves	   (SWAN)	   forced	   by	  
Atmospheric	   models	   (WRF)	  
and	  ecosystem	  coupling	  (NPZ).	  
	  
DATA	  CENTRE	  
	  

o Quality	   control	   and	   Web	  
access	  in	  open	  source	  	  
o Effec,ve	   data	   archiving,	  
interna,onal ly	   accepted	  
protoco l s ,	   de l i very	   and	  
communica,on.	  	  
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BEACH	  MONITORING	  FOCUS	  
	  

o 	   A	   con,nuous,	   large	  and	  high-‐resolu7on	  dataset	  on	   coastline	  evolu7on,	  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	  mul,-‐decadal,	  high-‐
resolu,on	  coastal	  monitoring	  programmes	  currently	  in	  opera,on	  worldwide.	  	  	  

SITE	   SURVEYS	  UNDERTAKEN	   PUBLICATIONS	  

Duck	  (USA)	   1981	  –	  present,	  biweekly	  beach	  profiles	  
1986	  –	  present,	  ARGUS	  inter,dal	  bathymetries	  

Kroon	  et	  al.,	  2008	  

Rhode	  Island	  (USA)	   1962	  –	  present,	  monthly	  beach	  profiles	   Lacey	  and	  Peck,	  1998	  

Noordwijck	  	  
(The	  Netherlands)	  

1964	  –	  present,	  annual	  beach	  profiles	  
1995	  –	  to	  present,	  ARGUS	  inter,dal	  bathymetries	  
2001	  –	  2004	  monthly	  3D	  dGPS	  
	  

Kroon	  et	  al.,	  2008	  

Lubiatowo	  (Poland)	   1983	  –	  present,	  monthly	  beach	  profiles	   Rozynski,	  2005	  

Collaroy-‐Narrabeen	  
(Australia)	  

1976	  –	  present,	  monthly	  beach	  profiles	  
2004	  –	  to	  present,	  ARGUS	  inter,dal	  bathymetries	  
2005	  –	  to	  present,	  	  monthly	  3D	  RTK-‐GPS	  
	  

Harley	  et	  al.,	  2011	  

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	  Acous,c	  Doppler	  Current	  Profiler	  (ADCP)	  and	  a	  programme	  of	  bathymetric	  and	  sediment	  
sampling	  to	  develop	  at	  4	  beaches	  of	  the	  Balearic	  Islands.	  	  	  

VIDEOMONITORING	  
(SIRENA)	  

RTK	  SURVEY	   ECHOSOUNDING	  
BATHYMETRY	  

NEARSHORE	  WAVE	  	  
&	  CURRENT	  MEASURING	   SEDIMENT	  ANALYSIS	  

WEATHER	  	  
STATION	  

MODULAR	  BEACH	  INTEGRAL	  MONITORING	  SYSTEM	  (MOBIMS)	  

Platja	  de	  
Palma	  

Cala	  Millor	   Son	  Bou	   Santa	  
Eulària	  

Length	   5	  km	   2	  km	   2.5	  km	   0.5	  km	  

Opera,ng	   Set	  2011	   May	  2011	   Oct	  2011	   n.a.	  

Type	   Urban	   Urban	   Natural	   Inlet	  
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BEACH	  MONITORING	  GENERAL	  AIMS	  
	  

The	  objec,ves	  of	  the	  Beach	  Monitoring	  Facility	  deals	  with	  different	  types	  of	  scopes,	  from	  scien,fic	  
and	  technological	  development	  to	  educa,on	  or	  services	  to	  society.	  

o 	  Scien7fic	  objec7ves	  
o  	   In	   the	   large	   temporal	   scale,	   to	   build	   up	   a	   con,nuous	   and	   coherent	   ,me	   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	  scien,fic	  theories	   that	   improve	  the	  understanding	  of	  
coastal	  and	  nearshore	  systems.	  

o 	  Technological	  objec7ves	  
o 	  Development	  and	   improving	  of	  coastal	  videomonitoring	  technology	   in	  terms	  of	  soSware	  and	  analy,cal	  
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	  scien,fic	  knowledge.	  

o 	  Outreach	  and	  educa7on	  
o 	  To	  offer	  datasets,	  products	  and	  reports	  to	  the	  public	  in	  order	  to	  improve	  they	  coastal	  knowledge.	  
o 	  	  To	  contribute	  to	  the	  forma,on	  of	  MSc	  and	  PhD	  students	  dealing	  with	  beach	  dynamics	  and	  coastal	  issues.	  
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Beach Monitoring  
Facility 

Monitoring 
programme 

Coastal  
Laboratory 

Coastal Products 
& Data Management 

Coastal Services 

real-time  
monitoring 

programme 

periodic  
monitoring 

programme 

morphodynamics 
laboratory 

coastal imaging 
laboratory 

coastal data 
webserver  
application 

coastal data 
report 

programme 

coastal  
issues 

equipments 
& technology 

May’11	  

May’11	  

July’12	  
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o  	   Real	   ,me	   monitoring	   consists	   on	   the	   automated	  
collec,on	  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	   resul,ng	   in	   a	   set	   of	   different	   types	   of	   images:	  
snapshot,	  ,mex,	  variance	  and	  ,mestack.	  

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

	  

Snapshot	   Timex	   Variance	  

Time	  stack	  
h^p://imedea.uib-‐csic.es/tmoos/sirena/	  
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o 	  Every	  hour	  the	  web	  site	  is	  updated	  with	  the	  latest	  snap-‐shot,	  ,mex	  and	  variance	  images.	  These	  can	  be	  viewed	  to	  
provide	  and	   immediate	  qualita,ve	  assessment.	  A	  zoom	  and	  calendar	  tool	  enables	  more	  detailed	  examina,on	  and	  
image	  comparison.	  
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o 	   Each	   week	   images	   (,mex)	   are	   processed	  
automa,cally	   to	   generate	   plan-‐view	   images	  
of	  the	  beaches.	  

o 	   A	   weekly	   plan-‐view	   image	   corresponding	  
with	  the	  most	   favourable	  sea	  condi,ons	  and	  
quality	   of	   images	   is	   processed	   in	   a	  
automa,cally-‐manually	   batch	   mode	   to	   map	  
the	   present	   shoreline	   posi,on	   along	   a	   pre-‐
defined	  region.	  

o  	   This	   informa,on	   in	   then	   automa,cally	  
analyse	   against	   previous	   shoreline	   data	   to	  
generate	  a	  dry	  beach	  width	  analysis.	  	  	  

Platja	  de	  Palma	   Cala	  Millor	   Son	  Bou	   Santa	  Eulària	  

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

Beach	  type	  and	  main	  
interest	  

Urban	   Urban	  (rips)	   Natural	  (reefs)	   Urban,	  inlet	  

Equipment	   3	  SIRENA	  sta,ons	  
(15	  cameras)	  
1	  Weather	  sta,on	  
1	  AWAC	  

1	  SIRENA	  sta,ons	  
(5	  cameras)	  
1	  Weather	  sta,on	  
1	  AWAC	  
	  

1	  SIRENA	  sta,ons	  
(5	  cameras)	  
1	  Weather	  sta,on	  
1	  AWAC	  
	  

1	  SIRENA	  sta,ons	  
(4	  cameras)	  
1	  Weather	  sta,on	  
1	  AWAC	  
	  

Opera,on	   09.2011	  –	  to	  present	   05.2011	  –	  to	  present	   10.2011	  –	  to	  present	   In	  mind	  2013	  

CLM#10.10.2011	  
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Cala	  Millor	  
Beach	  (Ma)	  

Palma	  beach	  
s’Arenal	  (Ma)	  

Son	  Bou	  
Beach	  (Me)	  
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Platja	  de	  Palma	   Cala	  Millor	   Son	  Bou	   Santa	  Eulària	  

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

Beach	  type	  and	  main	  
interest	  

Urban	   Urban	  (rips)	   Natural	  (reefs)	   Urban,	  inlet	  

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	  

Opera,on	   02.2012	  –	  to	  present	   06.2011	  to	  present	   10.201	  to	  present	   In	  mind	  2013	  
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DEM	  (GIS)	  

DEM	  (GIS)	  

BEACH	  PROFILES	  

SEDIMENT	  SIZE	  CHARACTERIZATION	  

Informa,on	  on	  sediment	  budgets	  and	  sediment	  proper,es	  
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A	  web	  based	  products	  dissemina,on	  (www.socib.org)	  
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image	  	  
applica,on	  

Weather	  
&	  wave	  	  
applica,on	  

GIS	  beach	  
maps	  and	  
data	  	  
applica,on	  
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A	  future	  debate	  for	  coastal	  geomorphologists:	  How	  to	  define	  protocols	  for	  comparing	  and	  	  
dissemina,ng	  data…	  



Thanks	  !	  


