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The Global Carbon Cycle
Land GPP pools 1015gC, fluxes 1015 gC/year

Atmospheric pool
Fossil fuels 750 + 3.2 /year
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Reactive marine sediments 3000
Fossil fuels > 5 000 - %
> 10 000 000 sediments
i : . > 90 000 000 earth’s crnct
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- O >+ CH,0>CO, + H,0
e S earth system, the energy budget Is balanced,
—-=-1:11em|cal energy Is temporary storage
- ® |nocean or land, 99.9% carbon is recycled

s Fossil Fuels burned at 20,000 times natural rates
of oxidation




Annual Emissions to the Atmosphere (Pg C)
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Atmospheric Measurements

Mauna Loa Monthly Mean Carbon Dioxide
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Atmospheric carbon dioxide monthly mean mixing ratios. Data prior to May 1974 are from the Scripps Institution of Oceanography (810,
), data since May 1974 are from the National Oceanic and Atmospheric Administration (NOAA, red). A long-term trend curve is fitted

to the monthly mean values.

Principal investigators: Dr. Pieter Tans, NOAA CMDL Carbon Cycle Greenhouse Gases, Boulder,

Colorado, (303) 497-6678, ptans@cmdl.noaa.gov, and Dr. Charles D. Keeling, SIO, La Jolla, California, (616) 534-6001,

cdkeelingf@ucsd.edu.
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Global Distribution of Atmospheric Carbon Dioxide
NOAA CMDL Carbon Cycle Greenhouse Gases

—— May 2002
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Three dimensional representation of the latitudinal distribution of atmospheric carbon dioxide in the marine boundary layer. Data f
CMDL cooperative air sampling network were used. The surface represents data smoothed in time and latitude. Principal inve
Tans and Thomas Conway, NOAA CMDL Carbon Cycle Greenhouse Gases, Boulder, Colorado, (303) 497-6678 (ptans{@c
http://www.cmdl.noaa. gov/cegg).

ors: Pieter
dl.noaa.gov,
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VigisStEalance .

o Tg-'r_:; IAESS!ISF always conserved
Shrelement is also conserved in a closed
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= sustainable indefinitely?
e Eco-sphere.com




SO H20~> CH20
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Fig. 1. Oxygen and CO, history in Biosphere 2. The same scale is used for O, and CO; with
a 13% offset. Note that oxygen drop is much greater than CO, increase, even taking into ac-
count the chemical scrubber. This requires the existence of a sink of O, or CO; other than
respiration or photosynthesis.
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Needs

Amino Acids—>proteins
Nucleic Acids

Chlorophyli b

Carbon to Nitrogen ratio
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"5 Haber Process (factory fertilizer production)
- ® |nternal combustion engines (cars)

* Mankind has doubled N-inputs to coastal areas—>
eutorphication
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Why do leaves turn colors?

* Nutrients

 Pigments

e Carotenoids, Xanthophylls
 Anthocyanins

Antﬁhocyandin (purple)

B-Carotene

wanthin (Yellow)

HO
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Beviarcalculation
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