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IPCC inventory approach to 
agricultural  N2O emissions

ά.ƻǘǘƻƳ-ǳǇέ
Åb½Ωǎ b2O emission 

categories and emission 
factors for: 
ïDirect emissions: 
Åinorganic N fertilisers
Åurine & dung from grazing 

animals
Åcrop residues

ïIndirect emissions:
Åatmospheric deposition
ÅN leaching and runoff

Small plot N2O trial at Troughton Farm 
showing manual flux chambers



What knowledge gains can EC 
measurements of N2O fluxes bring?
ÅLacking full understanding of the role of biophysical and 

management-related drivers on N2O emissions and seasonal 
variation

ÅA paddock-scale method for testing mitigation practices

ÅάIƻǘ ǎǇƻǘǎέ ŀƴŘ άƘƻǘ 
ƳƻƳŜƴǘǎέ ŦƻǊ b2O 
emissions

ÅEddy covariance can 
facilitate advances in 
ǘƘŜǎŜΥ ŀ άǘƻǇ-Řƻǿƴέ 
approach
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Flux footprint map for N2O EC site at Troughton Farm



Initial research questions

ÅCan we make reliable and 
continuous N2O flux 
measurements using EC?

ïInsights about 
biophysical/management drivers

ÅHow do real farm N2O emissions 
compare to a standard 
inventory approach?

ÅCan we reconcile the emissions 
measured at the chamber and 
EC flux footprint temporal and 
spatial scales?



EC system design

ÅAerodyne single laser 
mini QCL
ïTrue 10 Hz, high-flow
ïRequires stable 

temperature 

ÅCustom temperature-
controlled 
environmental enclosure
ïGoal was setpoint±0.2̄ C, 

24/7, no air conditioner

CH4

N2O

H2O



άtǳƳǇ ǎƘŜŘέ ƘƻǳǎƛƴƎ 
Edwards XDS35i 
vacuum pump

Insulated and 
heated sample 
tube

Cool air 
returns

Warm 
air exits

QCL compartment



Temperature control performance
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