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CH,, CO,, and N, O are greenhouse gases

CO, (ppm), NO (ppb)
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N,O and ozone destruction recently in the news!

www.sciencemag.org SCIENCE VOL 326 2 OCTOBER 2009

Nitrous Oxide (N,0): The Dominant
Ozone-Depleting Substance Emitted

In the 21st Century

A. R. Ravishankara,* John §. Daniel, Robert W. Portmann



What are the dominant natural N,O sources?

Bouwman et al. (1995)

High N-input
agricultural areas:
* Central-NE USA
* The Netherlands
* Ganges valley

* China

and

Tropical forests




Tropical forests are the dominant natural N,O source,
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Tropical forests are the dominant natural N,O source,
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but the source strength is still
poorly constrained!
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Influence soil parameters:
‘Hole-in-pipe’ model
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N, O

Aqueous phase

Plant root uptake

N, production

__________________ " reduced by:
N mineralization N fertilizer * Low pH
Leaf and root litter ﬂ"&’;";és"ﬂ%“nure * High [NO;]

Nitrification: Denitrification:

* Aerobic * Anaerobic

e dry soil * wet soil

* Requires labile C 0
Davidson et al. (2000)



SHARON J. HALL AND PAMELA A. MATSON Ecological Monographs
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Sugar additions
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Tropical soils are carbon limited

Soil close to slow growing trees
responds stronger to sugar
addition than close to fast
growing trees
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Interaction carbon and nitrogen cycles in
forests
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Interaction carbon and nitrogen cycles in
forests

Carbon above and below ground interaction
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Interaction carbon and nitrogen cycles in

forests
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What is the influence of aboveground
vegetation on soil gas fluxes?

Natural tropical forests may be a bigger source of N,O than previously realized,
because
*tropical forest N,O production is dominated by denitrification
edenitrification in the tropics is strongly carbon limited
*trees are the main source of carbon to tropical soils

Testable prediction:
* N,O fluxes should correlate with overall forest productivity

18
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What is the influence of aboveground
vegetation on soil gas fluxes?

Natural tropical forests may be a bigger source of N,O than previously realized,
because
*tropical forest N,O is dominated by denitrification
edenitrification in the tropics is strongly carbon limited
*trees are the main source of carbon to tropical soils

Testable predictions:
YESN,O fluxes should correlate with overall forest productivity
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Basin wide predicted N,O fluxes

104 inventory plots
around the Amazon basin.

Consistent treatment of tree
measurements and allometry

Malhi et al. (2004)



Basin wide predicted N,O fluxes
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Basin wide predicted N,O fluxes
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Longitude

Basin wide predicted N,O fluxes
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Have Amazon basin fluxes—
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Conclusions
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Elevation gradient impact trace gases




Elevation gradient impact trace gases
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Elevation gradient impact trace gases

Decreasing T

Younger soils

' 5.~ Variable moisture
Old soils: poor in P, rich in N |
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Conceptual Model for Soil N,O Fluxes

Soil Texture/fertility

Precipitation Recharge

%WEFPS

Clouds Denitrification

Photosynthesis Labile carbon

N,O flux

Radiation

Respiration
Microbial activity

Conductive

heating
Based on tree ring growth

model of Fritts 1976
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Modeled global NPP

Net Primary Produttivity (kg C m*yr’)
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http://www.geog.cam.ac.uk/people/friend/
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