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© Economic activity data

© Ecosystem measurements
© Ocean surveys

O Satellite radiances

© Atmospheric observations
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Global and regional drivers of accelerating
CO, emissions

Michael R. Raupach®*®, Gregg Marland?, Philippe Ciais®, Corinne Le Queére™, Josep G. Canadell*, Gernot Klepper*®,
and Christocher B. Field™
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Global and regional drivers of accelerating
C0; emissions
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Global and regional drivers of accelerating
C0; emissions
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Global and regional drivers of accelerating
C0; emissions

i il gk, vy Lhariama™ Fealsgppan Tuat Trrees o Doins™, maep G Caniei Carse @ lapgae
ol Ot i el

4 Carbon Emissions!

| 1 T 1

1980 1985 1990 1995 2000 2005

Mauna Loa O, nWAﬂEHIHBEHm
Conference Mow 2007 e



_NWR

250 | - . |
' .
200 a : | - . "
Turnbull 5 v . v = 0, .
. . . e« Eimat . 4
etal, 2006 o = L s I/,\,\
. "J b,'" 4 =
. et M
- I
Mauna Loa CO, g0 L R uuuj:! Hm

Conference Nov 2007 2004.0 20045 20050 20055 20060 20065 2007.0



Mauna Loa ©0,
Coermnc e 207 Hsueh et al., 2007 D e



Mauna Loa CO;
Conference Mow 2007

Barrow, Alaska
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Europe-wide reduction in primary productivity
caused by the heat and drought in 2003

Ph. Ciais', M. Reichstein™, N. Viovy', A. Granier', ). Ogée’, V. Allard®, M. Aubinet’, N. Buchmann®,
Chr. Bernhofer®, A. Carrara™, F. Chevallier’, M. De Noblet’, A. D. Friend', P. Friedlingstein’, T. Grinwald®,
B. Heinesch’, P. Keronen'', A. Knohl'*"", G, Krinner'?, D. Loustau’, G. Manca’t, G. Matteucci'"t, F. Miglietta"",

1. M. Ourcival®’, D. Papale’, K. Pilegaard'®, 5. Rambal'’, G. Seufert'®, 1. F. Soussana®, M. J. Sanz'", E D. Schulze',

T. Vesala'' & R. Valentini’
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Indonesia during
wet (2000) and dry (2006) years

Fire counts
Dry season length
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SCIAMACHY column CO:
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2009: Orbiting Carbon Observatory, GoSat
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© Combine information from diverse
sources

© In a system that balances their strengths
and weaknesses

© Based on understanding of processes to:
O provide objective information

O predict the future

Integrated Carbon Cycle Monitoring System
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CarbonTracker
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2-way nested
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World Vegetation Map

Olson

135 linear model parameters associated with 124

Mauna Loa CO; land ecosystems and 11 ocean basins WAG ENING EN I
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Available Observations

© Observatory Program.................... : 8,738
© Cooperative Air Sampling Program . 43 964

© Tall Tower Program+EC................. . 5,128
O Total Assimilated........................... . 27 830

O Aircraft Program (validation)......... . ~413.000

01/01/2000 to 01/01/2006
01/01/2000 to 01/01/2007: ~36,000 obs

Mauna Loa O, gw;xﬂcwmﬁcnm
Conference Mow 2007 e



=y
60°N
)
150°*W
30°N

NOAA ESRL Tall towers

120°W 90°W

Mauna Loa O, WASEMNINGEN FEE
Conference Mow 2007 ﬂ e



3700 372.0 374.0 376.0 IBTLE.D 380.0 3820 3840 3860 388.0 390.0

Mauna Loa O, awnqcmwﬂtnm
Conference Mow 2007



An atmospheric perspective on North American
carbon dioxide exchange: CarbonTracker

Wouter Peters*™, Andrew R, lacobson®", Colm Sweaney®', Arlyn E. Andrews®, Thomas L. Conway®, Kenneth Masarie®,
John B, Miller®®, Lo M. P. Brubwiler®, Gabrelle Petron®?, Adam | Hirsch*®, Doauglas E. J-Wnrm]r‘.
Guido R. wan der Werf™, James T. Randerson , Paul O. Wennberg®®, Maarten C. Krol'", and Pieter P, Tans®
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An atmospheric perspective on North American

carbon dioxide exchange: CarbonTracker

Wouser Peteri"!, Andriey B Jacchsan®", Colm Swesaney ™", Arkm [ Assivewn®, Thoma | Conway®, Kenneth Mauaris®,
b B, Millert", Lod ML P. Brofvwdler®, Gabrielis Petroan®", Adam L Himch®", Douglas €.}, Warthy",
Guido B, van der Wert, Lames T. Randerson, Pasel 0. Wennberg®*. Wasmen C. Krol'". snd Fieter P, Tans®

Top-down vs Bottom-up

CarbonTracker SOCCR
Total -0.657040 4 o3 -0.681 (£50%)
|
Fnraut -0.39 -0.383
2 ——
Cropland -0.11 0.0"
M0
Grasslands&Shrubs -0.10 -0.12™
| PgCiyr

“Lateral transport of harvest products: -0.16 PgClyr

“Woody encroachment estimate
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Estimates highly consistent with independent aircraft data
Shows no large tropics-to-mid latitudes flux

CarbonTracker vs Aircaft data (Model-Observed)
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© Observations are key, investments needed
© Continuation of ‘traditional’ records
© Exploration of new ones

© Modeling capacities need to grow
alongside

O Invest in people

© Are we observing at the right places?? "o
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© Andy Jacobson, Arlyn Andrews, Tom
Conway, Ken Masarie, John Miller, Gaby

Petron, Adam Hirsch, Colm Sweeney,
Pieter Tans

© Guido van der Werf, Christian Frankenberg,
Jim Randerson, Paul Wennberg, Doug
Worthy, Maarten Krol, Jocelyn Turnbull

Thank you
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Business

Science
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© Biomass greenness

O Deforestation

© Droughts, Fires, Pests, Blow-downs
© Algae blooms, winds, SST
0 C02, CH4, CO
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0 C02

© 13C02
© 14C02
© COS

© CO, CH4
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