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Atmospheric CO2 Variability 1958-2000
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The VEgetation-Global Atmosphere-Soil Model (VEGAS)
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Mechanisms ofi Interannual \Variability |
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_Land vs. ocean fluxes




El Nino 97/98 ¢ Fluz anomalles

iR

{(Jun1997-May1998}

o — -
. b - —
N . E el .

______________________________________________

VEGA

— P10 140120004002 0.08 0034 008 012 .14 O.1R

TR
Inversion &' M%
Roedenbeck 2003




Principal Compeonent of MEOF 1 ~ Principal Component of MEOF 2

Spatial patterns from

e multi-variate EOF analysis
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Why CO2 correlates so well with ENSO: A ‘conspiracy’ theory
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Fire carbon flux during 1997-98 El Nino

VEGAS

_____ : E——
0 50 100 150 200 250 >300 - -
1997 - 2001 mean annual fire emissions (g C / m?/ yr) 1997'98 EI NInO Anomalles
B . , CFire an

180 1200 80V 0 80E 120E 180

Input: climate only

<-100 0 100 200 300 400 >500
1997 - 1998 El Nifio fire emissions anomaly (g C / m?)

Input: satellite fire counts, climate

0.14

0.1z

0.1

0.08

0.0€

0.04

0.0z

0.0¢€
0.07%
0.0€
0.04
0.0z
0.01
—0.(
—0.(
0.
—-0.
—-0.(
—0.(



Direct fire car

LoDl

i 1970 1975 1980 1985 1950 1995 2000
(rlobal N. America

Tropios N. Hem, Furasia




Proposed explanations:
1. Fire in Siberia, North America, and other places
2. Accelerated carbon emission from China, India
3. Mid-latitude drought




Mid-latitude Drought: 1998-2002
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Mauna Loa 02 growth rate
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Drying or Warming?
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Fire in the US:
Natural vs anthropogenic factors
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What happened in Australia 1998-2002 ?
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Conclusions

Drought Is the major source of CO2 variability, whether it’s tropical
(ENSO) or midlatitude.

The high correlation between CO2 and ENSO! Is mainly due te a
‘conspiracy’ between climate anemalies and plant/seil physiolegy.

Tihis; conspiracy: makes It difficult te narrew dewn the relative reles ol NPP;,
R, andl fire based on elservations alene, yet models do not agree.

Recent anomaleusly large CO2 grewih can| e explaimed by a (Sso: far)
Uunusuall midiatituder droughit, a pessiblie glimpse Inte a warmer Woxld

Understanding the mechanisms) and processes) URderying such
INtEractions provides crucial InsIght Inte the' fate ol anthrepPegenic
COZ andi the degree of fiuture climate: Change



