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Church et al. 2008

The paleo record tells us that Sea level 
has varied in the past

•Rates of 
rise up to 4 
m/century

•Our coastal 
society 
developed in 
a time of 
stable sea 
level

•Sea level higher 
than today, 

•rates of rise 
about 1.5 
m/century

•At temperature 
similar to what 
we expect by 
2100

Last glacial maximum
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Today’s sea level unprecedented during 
modern civilisation

Church et al. 2008

Sea level is currently 
tracking the upper limit of 
these projections

Range of (stable) sea level 
during development of modern 
society

20th C rise an order 
of magnitude larger 
than previous 
thousand years

Ice sheet uncertainty
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Bay of Bengal 
Major Surges

1737 300,000 killed
1864 100,000
1876 100,000
1897 175,000
1970 300,000
1971 (tide plus 6m surge)

1991 140,000 (10 Million homeless)

And at least 23 surge events with over 10,000 killed since 1737

These considered lower limits as economic damage adds to eventual total

(Murty, Flather and Henry, 1986 Progress In Oceanography
Murty and Flather, 1994 Journal of Coastal Research) Lowe et al. 2008
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Developed nations are also vulnerable
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•Observing sea-level change
•Ice sheet and glacier 
change and models
•Ocean warming and models
•The regional distribution
•Terrestrial water storage
•Land motion
•Extreme events

Research needs -
WCRP Workshop

(163 participants, 29 nations)
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The Science Shows:
Ongoing sea-level rise is virtually inevitable!  It is an issue for: 

Now, the 21st C and the long term.  
Need to adapt

Inundation, coastal erosion, wet land loss, aquifer contamination, etc
Extreme events – more frequent, more severe.
Least developed nations and the poor most at risk. Local and regional planning. 

Need to mitigate to avoid the most extreme scenarios
Without significant, urgent and sustained action, we could pass a threshold during 

the 21st C, committing the world to metres of sea-level rise! Urgent! Short term 
emission goals critical!

Environmental refugees
Not “if” but “when, where and how will we respond?”

To minimise costs need to reduce uncertainty
Observing, understanding and modelling the oceans and the ice sheets are key! 
Need to implement/improve early warning systems

Essential and urgent that science/government/business/community 
partnerships are strengthened!  


