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Sea level differences (mm)
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Average UK MSL (mm)
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Global-mean sea level (mm)
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e Mean Sea Level change is only part of the
information in a sea level record



Sea Level above Average 1 and 99 Percentile (mm)
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Global Extreme Sea Level Changes

 GESLA (Global Extreme Sea Level Analysis)
project developed by University of Tasmania
and POL

 GESLA data set compiled from international
and national databanks containing hourly or
more frequent records

e 6/5 records but many duplicates
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Trends (cm/decade) in 50 yr return sea level for recent decades for observed
sea levels and with levels reduced to medians
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Global Tidal Changes

Use GESLA data set again

This study stimulated by work by Ray, Jay etc.
and discussions with UKHO

Make separate tidal analysis for every year of
data

Develop method to use shorter records (30
years or more) to determine century timescale
tidal changes
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Many Reasons for Tides to Change

Long term changes in the tidal potential. Small on century timescales.

Interactions between the tide and the continuum of non-tidal sea level variations.
These result in changes in tidal constants from year to year, and could result in a
long term trend in tidal parameters if a corresponding component exists in the
non-tidal forcing.

Increases in water depth due to MSL rise changes tidal wavelengths. However,
large changes in water depth are required.

Morphological changes in coastal waters, harbours or estuaries, either natural or
anthropogenic (e.g. dredging).
Changes in the internal tide with small changes in surface expression (e.g. Hawaii)

In addition, technical reasons:
Undocumented change of tide gauge location within a large estuary or harbour.

Change in tide gauge technology.
Timing or calibration errors or other data irregularities.
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Conclusions

UK mean sea level (MSL) appears to have risen over
the last century at a rate similar to, but a little lower
than, the global amount

Several of the ‘accelerations’ in the UK curve are
similar to those in the global one

But sea level research is more than just MSL change —
many things to consider (e.g. changes in extremes and
tides) If you want a complete picture of change

Syntheses of findings are very important e.g. UK
synthesis included in POL’s CLIMEX report for
DEFRA (2001) and in the UKCP’09 report
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