Long Term, We Get Twice the Warming We Thought from CO2
by Gene Fry
September 29, 2008 - A paper titled “Target Atmospheric CO2: Where Should Humanity Aim?”, by James Hansen et al., says that paleoclimate data show that climate sensitivity is about 3°C for doubled CO2, including only fast feedback processes.  High points of the paper follow.  Fast-feedback climate sensitivity allows water vapor, clouds, aerosols, sea ice, and all other real-world fast feedbacks to respond naturally to global climate change.  In the “short term,” ice sheets and forest cover are assumed to be fixed.
 Equilibrium sensitivity, including slower surface albedo feedbacks, is about 6°C for doubled CO2 over the range of climate states between glacial conditions and ice-free Antarctica.  In the long term, ice sheets and forests respond to temperature increases.  Continued for a few thousand years, warming from atmospheric CO2 levels equal to today’s 385 parts per million (ppm) would melt all the ice on Earth and change ocean temperatures far beyond variations measured over the past century.
As warmer temperatures endure, ice melts and is replaced by dark water, which absorbs more solar radiation.  Moreover, as seas rise from the melted ice, light colored sand and vegetation near current shores are also replaced by dark water.  Finally, with sustained warming, risks rise for greater release of methane (CH4) and CO2 from methane hydrates in tundra and ocean sediments.  Methane is a greenhouse gas (GHG) 20 times as powerful as CO2.  Carbon stored in tundra and sediments probably exceeds that in coal seams by a wide margin.
Earth’s history allows empirical inference of both fast-feedback climate sensitivity and long-term sensitivity to specified GHG change, including the slow ice sheet feedback.  Decreasing CO2 was the main cause of a cooling trend that began 50 million years ago, as India slid further under Asia.  This increased weathering to take CO2 out of the air, now more than volcanoes injecting CO2 into the air.  About 35 million years ago, Antarctic glaciation began.  Ice sheets formed in the Arctic 5-10 million years ago. Large-scale glaciation occurred when CO2 fell to 425±75 ppm, a level that will be exceeded within decades, barring prompt policy changes.
To preserve a planet like that on which civilization developed and to which life on Earth is adapted, paleoclimate evidence and ongoing climate change suggest that CO2 will need to be reduced from its current 385 ppm to 350 ppm or less.  An initial 350 ppm CO2 target may be achievable by phasing out coal use - except where CO2 is captured - and by adopting agricultural and forestry practices that sequester carbon.  If the present overshoot of this target CO2 is not brief, there is a possibility of initiating irreversible catastrophic effects.
        For more, see www.columbia.edu/~jeh1/2008/TargetCO2_20080407.pdf.

