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How much does a small rise matter?
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Coastal areas at risk
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Coastal areas at risk

* |f mean sea level was
constant, red regions have
a 11n 1000 chance of
flooding each year, without
appropriate coastal
defences

e By 2100: If mean sea level
IS 35 cm higher, this
becomes about 11n 100
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IPCC Projections
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The Permanent Service for Mean Sea Level

Distribution of PSMSL Stations
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Measurements
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William Hutchinson

Adjusted MHW Liverpool compared to Long European Mean Sea Level Records
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Measurements

LONGER BRITISH ISLES RECORDS
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ical land movement

Vert

Causes of sea level change 1




Causes of sea level change 2: Melting land ice

6 m, of which about 3.5 m
might occur quickly because
Ice rests on land which is
below sea level 4
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6 m. Expected to melt completely
(slowly) if global temperature rises

55 m, but slow and uncertain change
by ~ 3°C



Load Changes

* More water in ocean

» Crust and sea surface
adjust to the changing
mass load

Ice sheet melts
— Or — ﬂ

River basin loses water




Pattern of sea level rise due to Antarctic melt
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Pattern of sea level rise due to Greenland melt
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Pattern of sea level rise due to Glacier melt
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GRACE - launched March 2002




GRACE - melting Alaskan glaciers
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Rate of mass loss from Alaskan glaciers calculated from satellite
gravity measurements



Causes of sea level change 3: Ocean dynamics




Sea level from ocean dynamics
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Different frequencies of sea level variability
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Sea level from ocean dynamics

Bathymetry, with dynamic height contoured
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Effect of a shift in large-scale ocean circulation
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" Leverman 2005: Dynamical sea level change (metres) following THC collapse.



Surges - effect of the local wind and pressure

Resldual Elevatlons — Mowarnbaer 2007 — Lowestafl




Extreme storm surge

One example of a prediction of how |
the 50-year surge (local weather- a
driven sea level) will change by 2100. ..!
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Using weather from different climate
models produces different patterns,
but similar amplitudes.
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Conclusions

* Sea level Is rising, and will continue to do so, probably at an
Increasing rate.

* Mean sea level around the UK will increase by between about
20cm and 1.5 metres by 2100, depending on ocean currents and
Ice melt.

e Patterns of storminess may also change, though this Is very
uncertain.

* This will mean that coastal flooding events will increase in
frequency by a factor of about 10, perhaps much more.
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