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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

Dairy cattle and other cattle:

Enmvoc = AAPanimal x (Enmvoc silage_store + Enmvocsilage_feeding + EnMvoc hous + ENMvoc store + Enmvoc,appl + Enmvo
C,graz} [48]

where: CRF, IR GAINS lIR, experts

ENM'\"DC.SilagE_StDFE (E FNWDC,siIagE_fEEding X FraCSiIagE] ' FraCsiIagE_stDrE (49)

Enmvoc silage_feeding = M| ¥ Xhaous * (EFnmvoCc silage_feeding X FracCsilage) (50)
Enmvochouse = M X Xhous X (EFnmvochouse)  GAINS (51)
Enmvoc,manure_store= ENMvoc hous XI[ENH?.,smrage_f ErHz, hous) I (52)
Enmvoc.appl. = Enmvoc, hous X (Ennsappl/Entishous) All livestock categories other than cattle:

CRF, IPCC

Enmvocgraz = M) * (1 = xn x EFnmvoc,
eraz I ous) Braz ENM".I'DC.SiIagE_stDrE = V5 ® Xhous ¥ (EFnmvorc, silage feed % Fracsilage} * Fracsilage_smre
Enmvocsilage_feeding = VS % Xhous * (EFnMvoC silage_feeding * FracCsilage)

Enmvochous = VS ¥ Xhous * (EFumvochous)

Enmvoc, manure_store = ENMVOC hous ¥ (ENH3 storage /ENH3, hous)

EMEP/EEA
Guidebook 2019 Enmvoc,appl. = Enmvochous X (EnHIappl./ENH3hous)

Enmvocgraz = kg VS % (1 = Xhous) * EFnmvoc graz

(33)

(56)
(57)
(38)
(59)

(60)
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GAINS emission calculation

« 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 NH; fractions from GAINS
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GAINS emission calculation

Table 3.3 Estimation of NMVOC Tier1 EFs in kg ha' a™’

NMVOC, kg Fractio NMVOC, kg Mean NMVOC, Crops Weighted
DM-"ha™ n of DM a™ yield of kg ha'a? distribution EF, kg
year crop, kg NMVOC
emittin DM ha™ ha'a™
g FAOSTAT
Wheat 2.60 = 10" 0.3 6.82 x 10 4700 0.32 0.35 0.11
Rye 1.41 x 107 0.3 3.70x 10 2800 1.03 0.05 0.05
Rape 2.02 %107 0.3 5.30x 10" 2500 1.34 0.10 0.13
Grass (15 °C) 1.03x 10°® 0.5 451 x 10> 9000 0.41 0.25 0.10
Grass (25 °C) 4.67 x 107" 0.5 2.05x 10" 9000 1.85 0.25 0.46
Tier1 NMVOC EF (sum of weighted EFs) 0.86

*DM: dry matter; Source: Konig et al. (1995), Lamb et al. (1993), FAO (2012). EMEP/EEA

Guidebook 2019 ...
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Impact on emission
reduction
commitment (ERC)

2025 2030

Indicative . . Baseline +
Country Baseline | ERC[2] Baseline

ERC [1] NMVOC

agriculture

Austria 29% 47% 36% 53% 42%
Belgium 28% 50% 35% 52% 46%
Bulgaria 32% 39% 42% 47% 44%
Croatia 41% 57% 48% 66% 62%
Cyprus 48% 58% 50% 62% 54%
Czech Rep. 34% 47% 50% sav (NSO
Denmark 36% 50% 37% 52% 39%
Estonia 19% 53% 28% 56% 48%
Finland 42% 58% 48% B66% 60%
France 48% 55% 52% ss%  [INSoRI
Germany 21% 35% 28% 39% 32%
Greece 58% B67% 62% 70% 67%
Hungary 44% 49% 58%
Ireland 29% 31% 32% 35%
Italy 41% 46% 46% 52% 48%
Latvia 33% 46% 38% 50% 46%
Lithuania ao%  (NEEEN  a7%
Luxembourg 36% 38% 42% ﬂ
Malta 25% 40% 27%
Metherlands 12% 28% 15%
Poland 26% 38% 26%
Portugal 28% 45% 38%
Romania 35% 45% 45%
Slovakia 25% 43% 32%
Slovenia 38% 42% 53%
Spain 31% 33% 39%
Sweden 31% 45% 36% 49% 43%
EU-27 35% 45% 41% 50% 43%

[1] The ERCs for 2025 are the linear interpolations between the ERCs for 2020
[2] The ERCs for 2030 coriginate from the Annex Il of NECD

Klimont, Z., et al., 2022
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Differences to NFR
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Confusion

Table3.3  Estimation of NMVOC Tier1 EFs in kg ha™' a!

NMVOC, kg Fractio NMVOC, kg Mean NMVOC, Crops Weighted
DM-" ha™ n of DM'a™ yield of kg ha”a? distribution EF, kg
year crop, kg NMVOC
emittin DM ha™ ha'a™
g
Wheat 2.60x 107° 0.3 6.82x 10> 4700 0.32 0.11
Rye 1.41 %107 0.3 3.70x 10 2800 1.03 0.05
Rape 2.02x107 0.3 5.30x 10 2500 1.34 0.13
Grass (15 °C) 1.03x 107" 0.5 451 %103 5000 0.41 0.10
4.67 x107° 0.5 2.05x 10 9000 1.85 0.46
Tier1 NMVOC EF (sum of weighted EFs) 0.86

*DM: dry matter; Source: Konig et al. (1995), Lamb et al. (1993), FAOC (2012).
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Impact on ozone (David)

« 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 0.2x0.3 degree lon/lat
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Effect on ozone

Reduction (%) in SURF_MAXO3, Year 2018
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Effect on ozone

Reduction (%) in POD3_|AM _CROP, Year 2018

B NOX

B VoC
2.5 4

?@6&\9 Reductions in mean of POD3-IAM-CROP

207 N2 over central Europe in 2018 due to
removal of NOy or VOC emissions in

1.5 GNFR classes B (Industry), C (small
combustion), F (road transport), K

Lo (Agriculture livestock) and L (other
agriculture)

0.5

M B

4/19/2023




Effect on ozone
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of VOC emissions in GNFR K (Agriculture livestock - left) and L (other agriculture - right)
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