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Global sea levels have been rising and are 
expected to continue rising well beyond the 

end of  21st century. 





Fleming et al. 1998, Fleming 2000, & Milne et al. 2005 



BAMS State of the Climate 2014 



Global Mean Sea Level from Satellite Radar Altimeters  

(TOPEX & Jason) 

Seasonal signals removed, glacial isostatic adjustment corrected           http://sealevel.colorado.edu 



1. Thermal Expansion 
2. Glaciers and Ice Sheets 
3. Terrestrial Water Storage 

4. Vertical Land Movements        
5. Gravity Effects         
6. Dynamic component  
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Joughin et al. (2010) Journal of 
Glaciology, 56, 415-430. 

Flow Velocity  
Greenland Ice Sheet    

2005-2006 



http://svs.gsfc.nasa.gov 

Jakobshavn Glacier: Retreat 2001-2009 



Joughin et al. (2010) Journal of Glaciology, 56, 415-430. 

Flow Velocity of Jakobshavn Glacier 
2005/06 Change in speed from 2000/01 to 2005/06 



Jakobshavn Glacier: Dramatic Increase in Surface Velocity since 2000 

Joughin et al.  (2012) JGR 117;  (2014) The Cryosphere 8, 209–214. 



Cassotto et al. (2015) 
J. Glaciology. 

Jakobshavn Glacier: Retreat 1999 – 2015 > 17 km  
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Marine Ice Sheet Instability Marine Ice Cliff Instability 

DeConto & Pollard (2016) Contribution of Antarctica to past and future sea level rise. Nature 531 



Marine Ice Sheet Instability Marine Ice Cliff Instability 

DeConto & Pollard (2016) Contribution of Antarctica to past and future sea level rise. Nature 531 



Long-term Antarctica Contribution to SLR 

DeConto & Pollard (2016) Contribution of Antarctica to past and future sea level rise. Nature 531 
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Sea Level Rise, Storm Surges, and Extreme Precipitation in Coastal  
New Hampshire: Analysis of Past and Projected Trends 



Petermann Glacier, Northern Greenland, July 2012 

NASA/M. Studinger 
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Global Mean Sea Level Rise (SLR) Scenarios 
US National Climate Assessment 

Where there is little tolerance for risk, 
communities should commit to: 
 
manage  for 1.3 feet of SLR, but be prepared 
to manage for as much as 2.0 feet of SLR by 
2050; 
 
 
manage for 4.0 feet of SLR, but be prepared 
to manage for as much 6.6 feet of sea level 
rise by 2100. 



Hotspot of accelerated sea-level rise on the Atlantic coast of North America 
Sallenger, Doran & Howd (2012) Nature Climate Change 2, 884–888. 



Chasing Ice video:  
https://www.youtube.com/watch?v=hC3VTgIPoGU 
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