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The Permanent Service for Mean Sea Level (since 1933)



Church et al., 2004, 2006

Holgate and Woodworth, 2004

Satellite altimetry

1.8 +/- 0.3 mm/yr

~3 mm/yr

Measurements



Vertical land movement, GPS and gravity

10-9g 

accuracy



Vertical land movement: global (with University of La Rochelle)
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Vertical land movement and gravity
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Pattern of sea level rise due to Antarctic melt



Pattern of sea level rise due to Greenland melt



GRACE – launched March 2002



Rate of  mass loss from Alaskan glaciers calculated 

from satellite gravity measurements

GRACE – melting Alaskan glaciers



Sea level from ocean dynamics



Spectrum of the global mean

Trend 3.2 mm/yr. 

Statistical error: 0.1 mm/yr , systematic error 0.4 mm/yr



Dynamical variability of sea level
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Dynamical variability of sea level
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Spectra + AR5 model fit



Different frequencies of sea level variability



Time needed for error in trend to reduce to 1 mm/yr

5    6           12         18        24         30         36        42         48         54         60  101    years



Trend error ratio: True spectrum / white noise

1                   2                  3                   4                  5



Observed trend, contoured where significant (2σ)



Observed trend, difference from mean
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