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…Third,	
  there	
  is	
  the	
  most	
  important	
  measurement	
  –	
  the	
  change	
  of	
  ocean	
  heat	
  content.	
  	
  
Twenty	
  years	
  ago,	
  when	
  I	
  was	
  asked	
  ‘what	
  is	
  the	
  most	
  important	
  measurement	
  for	
  
global	
  climate	
  change’,	
  I	
  said	
  ‘ocean	
  heat	
  storage,	
  because	
  that	
  defines	
  the	
  planet’s	
  
energy	
  imbalance.	
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HANSEN	
  ON	
  SEA	
  LEVEL	
  RISE	
  
The	
  threat	
  of	
  large	
  sea	
  level	
  change	
  is	
  a	
  principal	
  element	
  in	
  my	
  argument	
  that	
  the	
  
global	
  community	
  must	
  aim	
  to	
  restrict	
  any	
  further	
  global	
  warming	
  to	
  less	
  than	
  1	
  °C	
  
above	
  the	
  temperature	
  in	
  2000.	
  This	
  implies	
  a	
  CO2	
  limit	
  of	
  about	
  450	
  parts	
  per	
  million	
  
or	
  less.	
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SoluYon	
  is	
  available	
  for	
  a	
  step	
  change	
  in	
  sea	
  surface	
  temperature	
  

The	
  differenYal	
  equaYon	
  is	
  linear	
  and	
  we	
  can	
  build	
  up	
  the	
  soluYon	
  for	
  ocean	
  temperature	
  
profile	
  change	
  by	
  adding	
  small	
  step	
  changes.	
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λ(∞) = − Az WThe	
  Munk	
  limiYng	
  length	
  is	
  	
   ≈	
  0.9	
  km.	
  	
  	
  

As	
  the	
  diffusion	
  length	
  is	
  	
   L = 4Dt the	
  characterisYc	
  Yme	
  is	
  

τ = λ 2(∞) (4Az) = Az (4W
2) ≈ 50 years.	
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  to	
  a	
  step	
  change	
  in	
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To	
  evaluate	
  see	
  level	
  change,	
  we	
  need	
  the	
  average	
  verYcal	
  profile	
  of	
  the	
  	
  
expansion	
  coefficient,	
  calculated	
  here	
  using	
  the	
  data	
  from	
  the	
  Climatological	
  	
  
Atlas	
  of	
  the	
  World	
  Ocean,	
  1982.	
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Projected	
  steric	
  sea	
  level	
  change	
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  models	
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