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• Sea level has ranged from 6 m above, to perhaps 
  150 m below, the present datum over the past 2.5 
  million years 
 
 
 
• Sea-level change is the norm in Earth history, but sea 
   level has changed little in the past 5000 years 
 
• Stable sea level has had a profound, unappreciated  
   impact on human history 



Factors affecting sea level 

• Gravitational effects of Moon and Sun 

• Atmosphere circulation / ocean currents 

• Eustatic effects 

• Steric effects 

• Isostatic effects 

• Sediment loading 

• Tectonic uplift or subsidence 

• Earthquakes 

• Groundwater extraction and storage of water in reservoirs 
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Atmosphere circulation, ocean currents 
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Eustasy: Global sea level  
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Glacio-eustasy 
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Steric effects 
     



Current sea-level trends 
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Muir Glacier, Alaska 
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Greenland ice loss 

Between 2002 and 2008 Greenland lost ~ 1200 cubic kilometres of ice   

UNEP 



Disintegration of the Larsen B Ice Shelf 

Jan. 31, 2002 Feb. 17, 2002 Feb. 23, 2002 Mar. 5, 2002 
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Glacier 

And in Antarctica … 

 

• What happened? 
– A 3250 km2 Antarctic ice 

shelf about the size of the 
state of Rhode Island 
disintegrated in 35 days in 
late 2001  

John MacDonald 



Climate in the future 

IPCC 



Sea levels in the future 







     Impacts 
 

 
- Inundation 

 
- Erosion 



Time  

Tuvalu 

Likely inundation scenarios (+ 40-60 cm) 



 Plausible inundation scenarios (+ 1 m) 



Fig. 15 

NRCan 

 … 250,000 people live on the Fraser Delta 
            < 1 m above mean sea level 

 



Katrina 

 
Flooding will occur during severe cyclonic storms 

 
 “The history of …. the Earth, life the life of a soldier, 
consists of long periods of boredom and short periods 
of terror”  (Ager, 1973) 

http://images.google.ca/imgres?imgurl=http://kellylowenstein.files.wordpress.com/2009/08/hurricane-katrina.jpg&imgrefurl=http://kellylowenstein.wordpress.com/2009/08/29/four-years-since-hurricane-katrina/&usg=__W1YIYn27QH2HM1vLXyx7vsdXEyU=&h=311&w=400&sz=29&hl=en&start=5&um=1&itbs=1&tbnid=nqdGtX1SzFhoGM:&tbnh=96&tbnw=124&prev=/images?q=Hurricane+Katrina+photos&hl=en&rlz=1T4FUJA_enCA311US246&sa=G&um=1
http://images.google.ca/imgres?imgurl=http://www.lightrailnow.org/images/no-hurricane-katrina-satimage-20050829_uwisc-cimss.jpg&imgrefurl=http://www.lightrailnow.org/news/n_newslog004.htm&usg=__jy5pq2Ea5ejuURNgDGBfrkbK0Dw=&h=400&w=550&sz=69&hl=en&start=22&um=1&itbs=1&tbnid=OaQPvYb80cdgIM:&tbnh=97&tbnw=133&prev=/images?q=Hurricane+Katrina+photos&ndsp=20&hl=en&rlz=1T4FUJA_enCA311US246&sa=N&start=20&um=1


 Coastal erosion 





     Adaptive strategies for dealing with the 
     problem are the same as those employed by 
     military in war: 
 



 
- Defend 
 
- Retreat 

     Adaptive strategies for dealing with the 
     problem are the same as those employed by 
     military in war: 
 



The End 

“Plan for the future because that’s where you are going to 
spend the rest of your life”  Mark Twain 
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