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Main Points

A Late interglacial CO, and CH, trends of previous
Interglacials differ from the Holocene trends. Why?

A Simulations of 3 climate states with CCSM3 help describe
earlier climates and explore possible feedbacks:

PD=present day (NCAR control)

Pl =pre-industrial (Otto-Bliesner et al, J Climate, 2006)
NA=no anthropogenic forcing (hypothetical GHG forcing for
late interglacial conditions; Kutzbach et al, Climatic Change, 2010)

A Partitioning of changes: NA T PD = (NA-PI) + (PI-
PD)shows greater sensitivity of climate to increases of
greenhouse gases in cold climate states
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New Observations of Glacial, CO

from Antarctic Ice Cores: Last 800,000 Years
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Orbital Forcing causes CH , changes: Antarctic ice
core records of the last 350,000 Years
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Insolation Trends (orbital forcing) and Greenhouse Gas Trends
Composites of 7 insolation and GHG trends following 7 insolation maxima (circles)

Northern hemisphere summer, solar radiation
for past 800,000 years i maxima circled
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Insolation Trends and Greenhouse Gas Trends

Composites following 7 Insolation maxima (circles)

Northern hemisphere summer, solar radiation
for past 800,000 years i maxima circled
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Summary of GHG Trends:

Holocene trend differs from trends of 6 previous interglacials
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The Current Trend o 1700505 PD $ 360 ppm
Differs from the
Natural Trend! CH, CO,
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Why does the Current Trend differ from the Natural Trend?
I two possibilities
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1) Ruddiman& hypothesis: Holocene trends are different because of

early agriculture.  (Ruddiman, 2003)

2) Ruddiman s challenge: If trends are NOT due to early agriculture,

then what is the natural explanation?

(Ruddiman, 2007, 2011,

Singarayer et al., 2010, Nature; Stocker et al., 2010, Biogeosci. Dicuss.)

(Orbital forcing is somewhat different in each case, perhaps different ice sheet
sheet, ocean, and vegetation responses? Lack of detailed observations!)



