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Projections from 
coupled climate models  

IPCC, 2007 

Present-day sea level rise 

Historical tide gauge data  
(Church and White, 2006) 
Rate:1.7  (+/- 0.3)  mm/yr 

Satellite altimetry era (since 1993) 
Rate: 3 .3 ( +/- 0.4) mm/yr 



Glaciers 

 Ice 
 sheets 

1 mm/yr 

Thermal 
 expansion 

Sum of climatic components 
(~3 mm/yr) Observed rate  

of 
 sea level rise 
 (3.3 mm/yr) 

3 mm/yr 

2 mm/yr 

Sea level 
 rate 

~ 0.8 mm/yr 

~1 mm/yr ~1.2 mm/yr 

Land ice 



Nerem et al. (2010) 

Detrended global mean sea level 

ENSO index 





∆Mocean + ∆Mland  = 0 

Water mass conservation in the climate system 

∆M : change in water mass 
Atmospheric reservoir neglected 



Amazon basin contribution 



El Nino  More rain  over oceans  
             Less rain over land  



Atlant
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Area-averaged  sea level 

Thermosteric sea level 

« Ocean mass component » 

Weighting by the ratio of the averaging area to the total ocean surface 



Area-averaged sea level 

Thermosteric sea level 

« Ocean mass component » 

Weighting by the ratio of the averaging area to the total ocean surface 



Area-averaged sea level 

Thermosteric sea level 

« Ocean mass component » 

Weighting by the ratio of the averaging area to the total ocean surface 

1997-1998 El Nino 



Area-averaged sea level 

Thermosteric sea level 

« Ocean mass component » 

Total land water 
 (expressed in equivalent sea level) 

Weighting by the ratio of the averaging area to the total ocean surface 





P-E 



1st mode of the EOF decomposition 
of P-E over the Pacific 

1997-1998 ENSO 






