Effect of PICCMAT mitigation measures
for CO, and N,O at European Scale
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= Developed to assess the effects and interactions of
policies and measures in agriculture on N losses

= Based on existing models CAPRI (agricultural sector
model) and RAINS (emission model)

= Supplemented with a N leaching module, a soll
carbon module and a PICCMAT measures module

= Regional level in EU-27 (NUTS-2)

= Outputs: emissions of NH3, N,O, CH, ,NO; leaching,
N and P balances and change in SOC with CO,
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alculation rule oIl Organic Carbon

= Carbon Tierl method (IPCC), based on the Good
Practice Guidance for Land Use, Land Use Change
and Forestry

m SOC reference value based on climate and soil type

= Assign relative stock change factors
e Land use (F ) (0.80 - 1.10)
o Management (Fy) (0.70-1.16)
e Input (F) (0.91 - 1.38)

m SOC = SOCger ™ Fiy " Fyg ™ Fy




Mitigation CO, through soil management

Atmosphere




ltigation

Catch crops

Zero tillage

Reduced tillage

Residue management no removal
Residue management composting
Optimising fertilizer application
Fertilizer type

Rotation species

Adding legumes

Agroforestry

Grass in orchards and vineyards
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m Database (see table 1 Summary)
m Criteria for selection measures

m Effects of 11 measures calculated

e CH, only marginal as livestock measures are excluded
e Soll management of peat & organic soils excluded
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Table 1

Summary of PICCMAT mitigation practicels

Management tﬁﬁmlt- Probability of Global mitigation potential'' | EU2T mitigation potential Description of costs Colenefits and trade-offs
yractices P ion!? i ITERRA-Eur ope results)
. o | implementation {Smith et aL, 2008) "M I }
CO: H:=0 CH. CO: | Hx0 | CO: | H:O
[(MCO2 e s Lo Y=T- 1
(HC 0= eq.hatyr) yesr) haiyr)
. Benefitswater quality, soil erasion, pest
ICatch crops Loy Higgh 0.29-083 | 010 0.0a 9.7 =38 0 (012 Cost of legqume seed onby control, zoil productivity
. hedium (low in some
reduced tilage Loy areas) 0450701 002 0.00 Capital cost of buying o hiring neww Benefits water conservation, zail quality,
equipment. Costs decresse a3 more hiodiversity, energy conservation. May
A reducsd aE on 025 | oo |People doit PD_tent_iaI far u:u;:up:u:rtun_'rt\),f ciost iljcrease fL_mgaI problems (and rE:d!J:E
tille of logt production in areas less suited to | yield) and incresse need for herhicides
reducedtilage via vield penalty due to reduced mechanical weeding
. zera tillage 199 | -05 | 086 |-0.02
Fesicdue i
nanagement Loty Higgh 015-0.70 | 0.02 0.00

Benefits water conservation, sail qualty,
Mo cost unless residues can be sold for | biodiversity, energy conservation. May
a. no removal a5 | 1.3 | 035 |-0.04 other use (but usually Iovw value) corflict with efforts 1o use residues as

hiomaszs for energy production

b, composting
and returning 18 [ 0B84 | 0383 | 012

Benefitz: zoil qualty, hiodiversity water

Extensification MediLim Licrw 169-3.04 | 230 0.02 Opportunity costs of lost production oty
Fertilizer Ma Medium (already | o pas [ po7 | ooo | oo | 42 | ooo | o2 Shiould lower costs Benefitswater qualty, biodiversity
rpplication done in some aresas) | ’ ’ ' ’ | ' | '

Should lowwer costs unless ferilizer
replacement type is more expersive

Medium [already

done in some areas) 0.26-053 | 007 0.00 oo 23 | 000 | 008

Fertilizer type Lionwy
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ation potentials (% of agricultural GHG emission)

Mitigation potential

in percent of total EU-25 agricultural GHG s
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@ Mitigation potential:

Mitigation potential (% of C stock)
[ ]o.0o0o0-0012

o on 9.7 Mton CO,-eq for CO,
| -3.8 Mton CO.-eq for N,O

I 0.038-0.059
I 0 .060- 0.099

ALTERRA

Q WAGENINGENNGEE




Mitigation potential:

Mitigation potential (% of C stock)
[0.000-0027

S -- 19.9 Mton CO,-eq for CO,
' 0.5 Mton CO,eq for N,0

I 0091 -0.142
I 0143 - 0226
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Optimizing fertilizer application . o e . . .
Mitigation potential (% of C stock) ' IVl |t|gat|0n pOte ntlal .
[ -0.004 - 0.000
[ 10001-0005

o 2o AL 4.2 Mton CO,-eq for N,0

I 0.021-0.086
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Denmark

Mitigation potential (% of SOC stock)

RT RML RM2 FA FT RS AL AF GGi Poland

Scotland

gation potential (% of"sop stock)

Mitigation potential (% of SOC stock)

CC ZT RT RML RM2 FA FT RS AL AF GG

CC ZT RT RM1 RM2 FA FT RS AL AF GG

Bulgaria

Mitigation potential (% of SOC stock)
Mitigation paféntial (% of SOC stoclé-)

CC ZT RT RMILRM2 FA FT RS AL AF
CC ZT RT RMIL RM2 FA FT RS AL AF GG
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Mitigation potential (% of SOC stock)




Methane emission (kg CH4/ha)

N20 emissie (kg N20-N/ha) I 000 - 12501
B oo -5 o [ 12582 239,20

[ e02-9.12 ' [ ]2s9.21 38784
[ Ja13-1604 [ 30705 - 63742
[ 16.05-2488 B ce7 43 - 124877
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Combined effect of the 11 measures is a significant
contribution to EU goals

The potential across EU27 is as region specific as the
measures

The total estimated mitigation is 15% of agricultural GHG

emissions in EU today

Yet to achieve the full potential requires specific packages to
be designed

The preservation of existing carbon stocks is a top mitigation
priority additional to the PICCMAT measures
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Thank you
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N20O emission arable land (kg N/ha)
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N20O emission grass land (kg N/ha)
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Carbon seauestration in solls

Atmosphere
/50 Pg C

(CO,) . .
Fossil fuel within reach

4000 Pg C

Soill
Organic Matter
2400 Pg C Potential C

Sequestration
50 Pg C
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