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N, is produced from nitrous oxide, a
greenhouse gas and catalyst for
stratospheric ozone depletion.

320 g i
- H Batile =t ol
& Flﬂck?g:r 21: al, 0-13
MG A Machida et ol
& Steele et al.
¥ Langarfelds et al o
300 0.1 &
4 £
g 200f 4,= 4
| 5
E . 2.05 IE
= EED B J IL“ N o
!‘ =
. . I " e . o
270 g e . L . ® @ .: 0.0 B
. °, - . [ . '
~ i
260 [ . *
250 : i . I . I : | :
1000 1200 1400 1600 1800 2000
Year

Figure from Stein and Yung 2003



Human activity accounts for over half
of global nitrous oxide emissions.

W Agricultural soils

@ Biomass burning

B Industrial sources

O Cattle and feedlots

B Ocean

O Atmosphere

B Tropical forest soils

O Temperate forest soils

Adapted from Stein and Yung 2003



Nitrogen deposition rates are
projected to increase dramatically in
the tropics.




Existing methods for
measuring N, emissions
from soils are flawed.

| (1) TN tracer
- high detection limit

. (2) Acetylene inhibition

- underestimates N, production rates

(3) Incubation in N, free headspace
- difficult to keep out atmospheric N,




N,/Ar requires high precision
to detect N, fluxes from
upland soils.

ON,/Ar =

[(NLJAr.. )/ (N,JAr._ ) — 1] * 108

sample

20 per meg change in ON,/Ar =
10-20 ng-N/cm?/h or 2-4 ng-N/gdw/h




Liquid helium is used to quantitatively
transfer gas samples.
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Gas handling causes most of the
variablility in repeated measurements.




Biological N, flux must be separated
from physical effects on N,/Ar.

« Water vapor flux fractionation
* Thermal diffusion
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O4%Ar could constrain mass
dependent fractionation effects on
6N JIAT.
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Thermal diffusion may not be a
large factor influencing 6N,/Ar.

Temperature | % water-filled | Change in oN,/Ar

increase pore space (per meg)
0-20 cm | 0-50 cm

0.5°C 30 38 61

50 75 131

70 123 242

0.1°C 30 8 12

50 15 27

70 25 49




Conclusion:
Perseverance will be rewarded.
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Low nitrate availability drives
nitrous oxide reduction to N.,,.

nitrification
NH,* /L -NO,- .N,O "N,

denitrification

aerobic microbial process

anaerobic microbial process




N,O flux (ng-N/g/h)
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N, could be an important fate of
anthropogenic nitrogen inputs.
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