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HistoricHistoric time series: sea time series: sea levellevel andand SSTSST
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Scientific origin, late 80`s

Systematic sampling 
(hydrographical and 
biological) in 8 standard 
sections around Spanish 
waters.

Monthly sampling in the 
Galician-Cantabrian area.

IEO: The Radiales Program  

http://www.seriestemporales-ieo.net/

Santander Section. 7 
stations, 1 in the shelf 
break, two over the deep 
ocean (2400 and 2800)



Climatic Variability on Eastern 
North Atlantic waters CO/VACLAN 
project: Repeated Deep Standard Sections
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RAPROF0208 cruises since 2003, twice a year



Monthly or term st.

Semestral Stations

Oceanographic buoy

Current meter. mooring
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Warming at the Bay of Biscay 
and Mediterranean Sea

From the IEO monitoring, Increase in 
temperature in surface waters are 
around 0.5ºC dec-1

Deep water ~0.2ºC dec-1
Mediterranean ~0.1-0.5ºC dec-1

IEO: Monitoring Program  
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VIGO                                             T e nd e n c ia  2.4 mm/a ñ o

Fue n t e : IE O
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Sea-level trend at Vigo from 1943: 2,4 mm/yr

Tsunami in Palma after the Algeria earthquake (may 
2003)  

ESEAS-RI (European Sea Level Service-Research Infraestructure) 

IEO: Mareographs
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Permanent Mooring
Santander (2004)Permanent Mooring Finisterre (2004)

AGL Buoy

Other IEO monitoring programs 

Requested Moorings

Oceano-meteorological buoy  
Augusto González de Linares. 
Moored in June 2007.

Experiences with shelf permanent 
monitoring equipments
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Bay of Biscay (IEO)
Finisterre (IEO)
Gibraltar (UMalaga/IEO)
Canary basin (IEO
/ESTOC ICCM)
Blanes Canyon
(ICM, CSIC, UB)

Glider systems:
PLOCAN
OCEANBIT

Strong necessity: Moorings over the shelf-break/slope !!

Deep Current meters permanent
moorings



PuertosPuertos del del EstadoEstado networksnetworks

Tide gauges Coastal buoys

Deep Water buoys Current meters



PuertosPuertos del del EstadoEstado networksnetworks



PuertosPuertos del del EstadoEstado networksnetworks



PuertosPuertos del del EstadoEstado/AEMET wave and sea/AEMET wave and sea--level forecastlevel forecast

Puertos is participant in Mersea and MyOcean E.U. projects



Puertos del Estado, Ports Authorities, Autonomic Governments

PuertosPuertos del del EstadoEstado networksnetworks



XIOM, measuring and forecast. XIOM, measuring and forecast. 

Tide gauges and Met.

Coastal buoys

UPC and UPC and CatalunyaCatalunya GoverGover..



EuskalmetEuskalmet & AZTI& AZTI
BasqueBasque GovermentGoverment
ObservationObservation andand modellingmodelling



INTERREG RAIA
project
Xunta de Galicia
INTECMAR
CETMAR
U. Vigo
IIM
IEO
CIMAR



IBI inIBI in--situ data sys.situ data sys.
National integrationNational integration

- DMC

- DMC

•Developing 
the new IBI 
in-situ data 
System



EuroARGOEuroARGO
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θ anomaly (ºC) at 100 dbar in Spring 2005
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Part of the GOOS, Global system for sustained observations of the ocean. Spain
participate in Argo Steering Team and Argo Data Managment Team. 
IEO: Contact point

Plocan

Ocean_Bi t

IIM, UVigo,
Meteo Galicia, 

IT

Puertos del 
Estado,  
AEMET, 

IEO IEO

IEO, UCA, 
UMA

UIB, IMEDEA

ICM

IEO, ULPGC, 
ICCM

AZTI

ICTS

Plan Nacional



Sampling methods gathering in the Bay of Biscay. 
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IEOSt6
www.seriestemporales-ieo.net

AGL Buoy

www.boya_agl.st.ieo.es/

FB ‘PoB’

Argo floats

www.argo.net

autumn-winter wind

spring-summer wind

General 
Circulation

IPC

http://www.cdc.noaa.gov/

OIRe02

AGL Buoy: Combination of Observing Systems



Inter-annual variability and seasonal cycle
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Argo floats
IEOSt6
FB 'PoB'
OIRe02

SST at Santander section St6 (solid black line) and 
from OIRe02 (dash black line), FerryBox ‘Pride of 

Bilbao’ (grey diamonds), AGL buoy (blue 
diamonds) and Argo floats (red circles).

Mean SST seasonal cycle from IEOSt6 (solid black 
line), OIRe02 (dash black line), FerryBox ‘Pride of 

Bilbao’ (grey line), and Argo floats (red line).

AGL Buoy



ESA ESA SoilSoil MoistureMoisture andand
OceanOcean SalinitySalinity MissionMission

(SMOS)(SMOS)
SMOS Co-Lead Investigator: Jordi Font, ICM/CSIC, Barcelona
(Ocean Salinity)



OceanBit Observing
and forecast system
for the Balearic
Island

PLOCAN: Canary
Island Oceanic
Platform

Scientific and
Technological
Infrastructures



Spanish Institutions are members of international programs: 
GOOS, EUROGOOS, ESEAS, ICES, Mersea, MyOcean etc. 

Data Centres are integrated in European Initiatives (SeaDataNet, 
SEPRISE)

Observing Systems are financed with institution’s funds and 
National or European projects. 

Regional governments have developed systems in their areas.

Long term Initiatives (National + Regional funds) as ICTS could 
have significant impact.

Discussion:



Thanks for your attention


