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Overview	
  

•  What	
  causes	
  sea	
  level	
  rise?	
  
•  How	
  high	
  is	
  sea	
  level	
  expected	
  to	
  rise?	
  
•  What	
  should	
  we	
  be	
  worried	
  about?	
  
•  What	
  can	
  we	
  do	
  about	
  it?	
  
•  Group	
  discussion	
  –	
  strategies	
  and	
  issues	
  for	
  
areas	
  like	
  NYC,	
  San	
  Francisco,	
  and	
  Bangladesh	
  



What	
  causes	
  sea	
  level	
  rise	
  (SLR)?	
  
Global	
  SLR	
  =	
  change	
  in	
  sea	
  surface	
  height	
  worldwide	
  

1. Thermal	
  expansion	
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2.  Land	
  ice	
  
– Glaciers:	
  0.26m	
  total	
  
–  Ice	
  sheets	
  
•  Greenland:	
  7.2m	
  total	
  
•  West	
  Antarc9c:	
  3.3-­‐5m	
  total	
  
•  East	
  Antarc9c:	
  53	
  m	
  total	
  

Photos:	
  ian.umces.edu,	
  UNEP,	
  IPCC	
  2013	
  Fig	
  4.1	
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3.  Land	
  water	
  storage	
  
	
  	
  	
  	
  	
  groundwater	
  ends	
  up	
  in	
  oceans	
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Global	
  SLR	
  in	
  2100	
  projected	
  to	
  be	
  50cm–1m	
  
for	
  highest	
  emissions	
  scenario	
  

IPCC	
  2013	
  Figure	
  13.11	
  



Global	
  SLR	
  in	
  2100	
  projected	
  to	
  be	
  50cm–1m	
  
for	
  highest	
  emissions	
  scenario	
  

source:	
  Kenneth	
  Bevis	
  

Warm	
  interglacial	
  periods:	
  ice	
  sheets	
  melt	
  and	
  seas	
  rise	
  

Cool	
  glacial	
  periods:	
  ice	
  sheets	
  form	
  and	
  seas	
  fall	
  



Change	
  in	
  sea	
  surface	
  height	
  
• Tides,	
  currents	
  
• Gravita9onal	
  field	
  effects	
  

Photos:	
  www.srh.noaa.gov,	
  walrus.wr.usgs.gov,	
  www.bgs.ac.uk	
  

Ver9cal	
  land	
  mo9on	
  
• Land	
  subsidence:	
  sediment	
  
compac9on	
  or	
  extrac9on	
  

• Isostacy:	
  land	
  deforma9on	
  from	
  
ice	
  weight	
  

• Tectonics:	
  earthquake	
  or	
  uplie	
  

What	
  causes	
  sea	
  level	
  rise	
  (SLR)?	
  	
  
Rela9ve	
  sea	
  level	
  =	
  land	
  height	
  minus	
  sea	
  surface	
  



Local	
  sea	
  level	
  rise	
  (SLR)	
  differs	
  widely	
  

IPCC	
  2013	
  Figure	
  1	
  FAQ	
  13.1	
  

●Stanford	
  



Rela9ve	
  sea	
  level	
  trends	
  map	
  
www.9desandcurrents.noaa.gov/sltrends	
  



What	
  should	
  we	
  be	
  worried	
  about?	
  
Impacts	
  from	
  SLR	
  

•  Inundate	
  low-­‐lying	
  land	
  &	
  capital	
  
•  Salinity	
  intrusion	
  to	
  water	
  
resources	
  

•  Accelerate	
  coastal	
  erosion	
  
•  Threaten	
  wetlands	
  	
  
•  Exacerbate	
  coastal	
  storms	
  and	
  
flooding	
  



IPCC	
  2013	
  Figure	
  SPM.7&9	
  

°C low	
  CO2	
  scenario	
  
1°C	
  

4°C	
  

45cm	
  

75cm	
  

What	
  can	
  we	
  do	
  about	
  it?	
  
Mi9gate	
  climate	
  change?	
  

low	
  CO2	
  sce
nario	
  



Photos:	
  Joshua	
  Hill,	
  James	
  Titus,	
  worldoceanreview.com,	
  Beate	
  Zoellner/Bildmaschine.de,	
  Swart/Hollandse	
  Hoogte/laif	
  

Retreat	
  –	
  abandon	
  homes	
   Accommodate	
  –	
  elevate	
  homes	
   Accommodate	
  –	
  float	
  homes	
  

Protect	
  –	
  sea	
  wall	
   Protect	
  –	
  Thames	
  Barrier	
   Protect	
  –	
  Roperdam	
  floodgates	
  

What	
  can	
  we	
  do	
  about	
  it?	
  
Adapta9on	
  methods	
  



Case	
  studies	
  for	
  group	
  discussion:	
  
What	
  places	
  do	
  we	
  save?	
  

New	
  York	
  vs	
  New	
  Jersey?	
  
Con9nue	
  to	
  rebuild?	
  

Miami?	
  
Few	
  protec9on	
  op9ons	
  

SF	
  Bay?	
  	
  
Floodgates	
  could	
  prevent	
  inunda9on	
  

Bangladesh	
  &	
  island	
  na9ons?	
  
Migra9on	
  issue	
  



Thank	
  you!	
  


