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Background
• Contribute to ground level ozone formation and can impact human 

and ecosystem health (Species - MIR)
• Legislation

• National Emission Ceilings Directive 2001/81/EC (NECD) (Base year 2005)
• Gothenburg Protocol
• Directive 96/62/EC on ambient air quality assessment

• Directive 2000/69/EC sets limit values for benzene concentrations

• Agricultural NMVOCs are non negligible
• Livestock: Silage feeding (fermentation), manure storage and application/ 

grazing
• Crop- /Grassland: Flowering (species dependent)
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GAINS emission calculations
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• Tier 2 – emep/EEA Guidebook 2019
• Silage feed information from informative inventory report (IIR), direct 

contacts or default
• Energy intake for cattle from common CRF, IIR or direct contacts
• VS for all other animals from CRF, IIR, direct contacts or IPCC V4 Chapter 

10 defaults
• % housing and NH3 fractions from GAINS

GAINS emission calculation
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GAINS emission calculation
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Results
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reduction 
commitment (ERC)

Klimont, Z., et al., 2022
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Confusion 
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• Speciation from TNO (J. Kuenen)
• Emissions and spatial distribution of 19 categories of agriculture from IIASA 
• Version rv4.51 of the EMEP MSC-W chemical transport model (Simpson et 

al., 2012, 2022)
• Maps with 0.2×0.3 degree lon/lat

Impact on ozone (David)
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Effect on ozone
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Reductions in mean of daily max. O3 over 
central Europe in 2018 due to removal of NOX 
or VOC emissions in GNFR classes B 
(Industry), C (small combustion), F (road 
transport), K (Agriculture livestock) and L 
(other agriculture)
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Effect on ozone
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Reductions in mean of POD3-IAM-CROP 
over central Europe in 2018 due to 
removal of NOX or VOC emissions in 
GNFR classes B (Industry), C (small 
combustion), F (road transport), K 
(Agriculture livestock) and L (other 
agriculture)
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Effect on ozone
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Reductions in mean of POD3-IAM-CROP in mmole/m2 over central Europe in 2018, due to removal 
of VOC emissions in GNFR K (Agriculture livestock - left) and L (other agriculture - right)
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