’ cdomre ce 0 glogal alr-see
c IXALETERINE) /ierlOJ}‘J'"

AtmESPHERC IRVErSIONS andtecean mogdels

Galen McKinley
Christian Rodenbeck
Manuel Gloor
Sander Houweling
Martin Heimann

Seventh International Carbon Dioxide Conference

THE UNIVERSITY



—_—
[
—_—
(—1-

<

CO., slni variao

i Mean Anomalous Growth Rate

(ppmv / year)

ANOMALIES (GtC/yr) o™

Peylinet.al. 2005

ANOMALIES (GtC/yr) ©

1980 1985 1990 1995

Mean Inversion, Bousquet et al. 2000 = OPA, LeQuere et al. 2000
= |PJ, Friedlingstein et al. 1995 === MIT, McKinley et al.2004
—— SLAVE, Sitch et al. 2003

THE UNIVERSITY



Global (thick), Pacific (thin) MITFMoedel
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— Highly concentratediin Equatoerial Pacific, dominated by ENSO

— Veny similar results in: Winguth et al. 1994; LeQuere et al. 2000,
2003; Obata and Kitamura 2003; Wetzel et al. 2005

e |NVersions:
—Bousquet et all. 2000 - High Latitudes
—Rodenbeck et al. 2003 - Pacific
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¢ Strengths
* Process-hased

» Challenges e
¢ Under-representation, of variability
¢ Resolution, Parameterizations, Foreing fields
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ENSO s flu driver
MIT model: Eqg. Pacific , 5S-5N
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Inversions of atrnosopneric CO,, caial

CO, flask data

¢+ Concentratien = Transport x Flux
-> Flux = Transport -* x Concentration

+ Challenges
¢+ lll-constrained -> requires many choices In set-up
__* Solutions very sensitive to these choices  Wodes



: Rodenbeck et al. Traditional =
. 2003 (Bousquet et al. 2000) i
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Inversior of Bouscuet et 2], 2000
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not in agreement
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—— Mean Inversion, Bousquet et al. 2000
= OPA model, LeQuere et al.2000
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®  Data compilation of Feely et al. 1997
Southern Oscillation Index (SOI)
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Global (thick), Pacific (thin)

- Model (black), Inversions (color) | |
1984 1986 1988 1990 1992 1994 1996 1998

¢+ |nversion: =60% variability i Pacific

¢ But, Equatorial Pacific net dominant
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» Data density,
¢+ Viethedelegy - engoing sensitivity studies

» Ultimate goal: Agreement In temporal
structure of ocean sink

Questions?
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