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Sea Level Rise 

 

ÅMeasurements and projections for the Bay of Biscay 

Å Impacts in the Basque coast (urban, beaches, habitats, species) 

Å Species distribution shifts 

Å Sea level variability (storm surges) 

Å Interaction with extreme waves 
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Sea Level Rise 
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Å Global mean sea-level rate: 1.8 ±  0.3 mm/yr between 1950 and 2000 (Church et al., 
2004), with large spatial variability at regional scales 

Linear trends in mean sea level (mm yrς1) for 1955 to 
2003 based on the past sea level reconstruction with 
tide gauges and altimetry data (IPCC 4AR, 2007) 

Global sea level trends 

SLR = Thermal expansion + ice melting 
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Location Method Time 

period 

Rate and error 

(mm yr
-1
) 

Reference 

Vigo Tide gauge 1943 - 2001 2.91°0.09 Marcos et al. (2005) 

La Coruña Tide gauge 1943 - 2001 2.51°0.09 Marcos et al. (2005) 

Santander Tide gauge 1943 - 2001 2.1 Marcos et al. (2005) 

Brest Tide gauge 1890 - 1980 1.3°0.5 Wöppelmann et al. 

(2006) 

Brest Tide gauge 1980 - 2004 3.0°0.5 Wöppelmann et al. 

(2006) 

Newlyn Tide gauge 1915 - 2005 1.77°0.12 Araújo and Pugh 

(2008) 

St. Maryôs Tide gauge 1968 - 2006 1.73°0.52 Haigh (2009) 

Open water of 

Bay of Biscay 

Satellite altimeters 

and Tide gauge 

1993 - 2002 3.09°0.21 Marcos et al. (2007) 

Open water of 

Bay of Biscay 

Satellite altimeters 1993 - 2005 2.7 Caballero et al. (2008) 

Basque coast Foraminifera-

based transfer 

functions 

20
th
 century 2.0 Leorri et al. (2008) 

Basque coast Foraminifera-

based transfer 

functions 

20
th
 century 1.9 Leorri and Cearreta 

(2009) 

 

Sea level rise within the Bay of Biscay 
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Santander

Sea-level measurements (tide gauge) along the Basque coast and nearby records 

Santander 

St Jean Luz 

Bilbao 

2.08 ±  0.33 mm yr-1 

2.09 ±  0.42 mm yr-1 

2.99 ±  1.08 mm yr-1 

 

Chust et al. 2009. Estuarine, Coastal and Shelf Science 84:453-462 

Regional sea level measurements 

http://es.wikipedia.org/wiki/Archivo:Portugalete_mareometro_paseo.jpg
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San Sebastián 

 
Ý  Mean Sea Level Rise (thermal expansion + ice melting) 

 

 

Ý  Storm surges (meteorological tides) 

 

 

Ý  Wave extreme events (tides + run-up) 

 

Deusto, 10 September 2010 

Sea level 

variability 

Regional climate scenarios for the 21st century 



© AZTI-Tecnalia 8 

1. Column water 
integration  
 
 
 
 
 
 

2. Model selection  
 

SRES A1B 

WCRP 
Tª ocean 
Salinity 

Sea level 

Chust et al. 2010. Estuarine, Coastal and Shelf Science 87:113-124 

Projections for the thermosteric sea level rise 


