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Implications of Energy Imbalance

1. Global warming “in the pipeline”
- prior estimates from 1992-2003 
and 1955-2003 ocean heat storage 

~ 0.5ºC “in pipeline”
2. Climate sensitivity

- smaller imbalance, other things 
equal, implies smaller sensitivity

Are prior estimates modified by new data?



























Ice Mass Gain or Loss (Gt/year) 
 1993 2000 2005 
East Antarctica +25 +25 +50 
West Antarctica -40 -50 -150 
Greenland -50 -100 -200 
Alaska -100 -100 -100 

Other Small Glaciers -200 -250 -250   
Total -365 -475 -650 
    
Notes 
(1)  Sources: Many references as compiled by Meier, M.F., et al., Disappearing glacial 
ice: A global analysis (preprint); see also Casenave, A., How fast are the ice sheets 
melting?, Science, 2006. 









Planetary Energy Imbalance

1. Russell Ocean ~0.85 W/m2 in 
2005 

~ 0.6ºC warming “in pipeline”
2. Modified HYCOM Ocean ~0.6 

W/m2 in 2005 
~ 0.4ºC warming “in pipeline”

No Change to ~0.5°C Estimate



Other Terms in Current
Planetary Energy Imbalance

1. Non-Ocean Terms >~0.06 W/m2

0.013 sea ice melt (1% reduction)
0.015 land ice (1.5mm sea level)
0.025 ground warming
0.006 air warming

2. Deep Ocean & Polar >~0.1 W/m2

- Suggested by sparse data
- Suggested by coupled models



Principal Conclusions

1. No Change in Estimated Global 
Warming in the Pipeline (~0.5°C)

2. Need More Complete Data on 
Ocean Temperature Change




