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Controls on atmospheric CO, increase
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Controls on atmospheric CO, and O,
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Scripps CO, and O, Sampling Networks
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0,/N, and CO, trends

] ] 1 ]

D 100 -
S o0} .
Q

2 300t -
<. 400 | -
% 500 | _ . .

—e— Alert Station (82.5"N)

-600 - —e— Cape Grim Station (40.7°S) B
~—~ 400 F -
=
g 380+ .
o' 360 -
O 340 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1990 1995 2000 2005 2010
(OZ / Nz)sample o (02 / Nz)reference
0(O,/N,) = 4.8 per meg ~ 1 ppm

(O, /N,)

reference



Controls on atmospheric CO, and O,
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CO, budget 2000-2010 (Pg C/yr)
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Controls on atmospheric CO, and O,
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Controls on atmospheric CO, and O,
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Controls on atmospheric CO, and O,

Atmospheric Potential Oxygen
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O,, CO, and APO trends
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APO constraint on warming
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Global ocean heat uptake

AOHC [1022 J]

Increase in global ocean heat content
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OPO [umol/kg]

Establishing the
connection
between APO, ...
and ocean warming
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Measurements of Ar/N,
Quantifying global ocean heat content changes
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Measurements of
trends in Ar/N, ratio
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Measurements of trends in Ar/N, ratio
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Global energy balance equation

Heat adl. = G
Storage \

IRto space g jiative forcing (GHG)
dueto T,

Increase

I/ = climate sensitivity

°C per W/m? of forcing, or
°C per CO, doubling



Larger Heat Storage implies higher climate sensitivity

* [PCC ARS sensitivity range +1.5K to +4.5K
per doubling

Used ~8 ZJ/yr for heat storage

e Upwards revision of heat storage by 5 ZJ/yr
increases lower bound from 1.5 to 2.0 K
per doubling.
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§ atm. ratio (per meg)
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