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ORGANIC CARBON
IN SOIL

CO2 IN ATMOSPHERE
CARBON IN THE TERRESTRIAL BIOSPHERE

SOIL HOLDS 1500 - 2400 Gt
ORGANIC CARBON

ATMOSPHERE HOLDS 830 Gt CARBON
NET ANNUAL INCREASE ~4 Gt BURNING FOSSIL FUELS, LARGE

SCALE DEFORESTATION & CEMENT
MANUFACTURE RELEASES CO2
INTO THE ATMOSPHERE

6H2O + 6CO2 C6H12O6 + 6O2

PHOTOSYNTHESIS

RESPIRATION

AUTOTROPHS EXTRACT
CO2 FROM THE

ATMOSPHERE DURING
PHOTOSYNTHESIS &
CONVERT IT INTO
ORGANIC MATTER

SOIL MICROBES DECOMPOSE
DEAD ORGANISMS AND
WASTE PRODUCTS

VEGETATION HOLDS
450-650 Gt CARBON

120
Gt 120 Gt

9 Gt

RESPIRATION BY PLANTS,
ANIMALS & SOIL MICROBES USES
THE ENERGY STORED IN
CARBOHYDRATES & RELEASES CO2
BACK INTO THE ATMOSPHERE

Data from: 2013: Carbon and Other Biogeochemical Cycles. In: Climate Change 2013: The Physical Science Basis.
Contribution of Working Group I to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change

CARBON CARRIED BY
RIVERS TO OCEAN



CARBONATE COMPENSATION DEPTH (CCD)

BELOW CCD
CaCO3 DISSOLVES

ABOVE CCD
CaCO3 ACCUMULATES
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CO2 HELD INWATER INCREASES
WITH DECREASING TEMPERATURE
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INCREASING CO2 IN WATER

ARCTIC ANTARCTIC

CO2 IN THE OCEAN REACTSWITH H20 TO FORM
H2CO3WHICH DISSOLVES CaCO3.THE MORE CO2
IN THEWATER, THE MORE CaCO3 DISSOLVES

CO2 = CARBON DIOXIDE
H2CO3 = CARBONIC ACID
CaCO3= CALCIUM CARBONATE

CaCO3 SOLUBILITY INCREASESWITH DEPTH DUE TO
INCREASING PRESSURE & DECREASING TEMPERATURE.
DECOMPOSITION OF SINKING ORGANIC MATTER CAUSES
CO2CONCENTRATION TO INCREASEWITH DEPTH.

CARBONATE
COMPENSATION DEPTH
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(0.04%)

92.1 atm

462°C

1 atm

14°C
0.006atm

-63°C

WHY IS VENUS SO HOT?
EARTH AND VENUS ARE SIMILAR SIZED PLANETS ANDWHILST VENUS IS CLOSER TO THE SUN, ITS THICK CLOUD COVER REFLECTS MOST OF THE SUNLIGHT THAT
HITS IT. VENUS’S ATMOSPHERE HOWEVER IS 96.5% CARBON DIOXIDE (CO2) AND IT IS MUCH DENSER THAN EARTH’S. THIS AMOUNT OF CO2 CREATES A STRONG
GREENHOUSE EFFECT, RAISING VENUS’S SURFACE TEMPERATURE TO AROUND 462 °C, HOTTER THAN ANY OTHER PLANET IN THE SOLAR SYSTEM.

CARBON IN PLANETARY ATMOSPHERES
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SOLAR RADIATION
ABSORBED BY
LAND & OCEAN *

EARTH EMITS
INFRARED RADIATION

(HEAT)*

SOLAR RADIATION
(LIGHT) 340Wm-2

SOLAR RADIATION
REFLECTED BY

ATMOSPHERE, CLOUDS
& SURFACE 100Wm-2

Data: NASA Earth Observatory* The Earth intercepts solar radiation as a 2D disc but radiates infrared radiation in all directions as a 3D sphere

TOTAL INFRARED
RADIATION EMITTED
TO SPACE 240Wm-2

INFRARED RADIATION
EMITTED BACK DOWN TO

SURFACE

GHGs IN
ATMOSPHERE

ABSORB & RE-EMIT
INFRARED
RADIATION

CLOUDS EMIT
INFRARED RADIATION

INCREASED GHGs CAUSED BY
HUMAN ACTIVITIES TRAP
MORE INFRARED RADIATION
&WARM THE PLANET

SOLAR RADIATION
ABSORBED BY
ATMOSPHERE
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CARBON & THE
GREENHOUSE EFFECT
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