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Global tillférsel av kvave
fran atmosfarens N, till "reaktivt N"
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Global population growth projections of 2—3 billion people
over the next 40 years, combined with changing diets, result
in a predicted increase in food demand of 70% by 2050.

7,000

Wi popuation P
V-
 — _ Wiond popukation /.
6000 {no Haber Bosch itrogen) -
O % World population
! fed by Haber Bosch nitrogen g
=
H Es
E 4,000 o Average fertilizer input B g
H . g
= Pt g3
£l EE
& 3000 & Meat production /{ . EE
= - =2 .§
E i ]
H == ) gz
2,000 == Py -
o — o _.-9 S
o Lo <
1,000
<@
[ L [ P 0
1900 1950 2000

fuonyendod plo %

\

Europe (EU27), around 1900.

N fluxes in TgN/yr

atmospheric N, pool

European N budget

Europe (EU27), around 2000.
N fluxes in TgN/yr

§ atmospheric N, pool )

y 97

W ) il
wosy 3.4
n o | s
38| 38
1= | Export by i I
seous [T/ L Losses 0023 rvers 1o > S| 0escous RESTREES
watsr the sea 2 | losses S

Export by
5 fVers fo
the sea

from: European Nitrogen Assessment

2017-01-05



Nr = reaktivt kvave
(till skillnad mot NZ)
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Strong pH influence on N20 and CHj fluxes from

forested organic soils
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Controls on nitrification
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Med vetskap fran processer som producerar N,O:

Ge forslag pa hur man kan géra for att minimera N,O
emissionen!
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N,O, nu den tredje viktigaste langlivade vaxthusgasen

Koncentration av N,O vid WMO/GAW luftprovtagningsstationer, som funktion av

.0 growth rate (pgbiyr)

Figure 5. Globally averaged N,0 mole
fraction (al and its growth rate (b) from
1980 to 2011, Annually averaged growth

rate is shown by columns at (b). 7
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‘The State of Greenhause Gases in the Atmosphere
Based on Global Observations through 2010

October 2014 European Council and the European Commission's
blueprint for tackling global climate change beyond 2020.3 The EU
has set an ambitious economy-wide domestic target of at least 40%
greenhouse gas emission reduction for 2030.

The 2014 European Council conclusions also mandated the
European Commission to put forward policy to include Land Use,
Land Use Change and Forestry (LULUCF) into the EU's 2030 climate
and energy framework. The European Council specifically
acknowledged "the multiple objectives of the agriculture and land use
sector, with their lower mitigation potential, and the need to ensure
coherence between the EU's food security and climate change
objectives".

The European Council invited the Commission "to examine the best
means of encouraging the sustainable intensification of food
production, while optimising the sector's contribution to greenhouse
gas mitigation and sequestration, including through afforestation”.
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6.3.4  Global Nitrogen Budgets and Global Nitrous
Oxide Budget in the 1990s

The atmospheric abundance of N,O has been increasing mainly as a
result of agricultural intensification to meet the food demand for a
growing human population. Use of synthetic fertiliser (primarily from
the Haber-Bosch process) and manure applications increase the pro-
duction of N,0 in soils and sediments, via nitrification and denitrifica-
tion pathways, leading to increased N,O emissions to the atmosphere.
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Nitrifikation Denitrifikation

Utlakning

N,O | atmosfaren

For-industriell Steady-state
Atmosfar
[N,O]=270 nmol / mol
Tillforsel: 10,2 Tg N,O-N / ar
Bortforsel: 10,2 Tg N,O-N / ar

0s. Chem. Phys. 8, 389-395
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N,O I atmosfaren

Ar 1995

[N,O]=315 nmol / mol
Tillforsel: 15,8 Tg N,O-N / ar
Bortforsel: 11,9 Tg N,O-N / ar

Antropogen global tillférsel: 5,6-6,5 Tg N,O-N / ar
Darav jordbruk: 4,3-5,8 Tg N,O-N / ar

IPCC WG-I (2013)

SECTION 2 (N,0)

Total natural sources

AR5 (2006/2011)
Anthropogenic sources
Fossil fuel combustion and industrial processes 0.7 (0.2-1.8F
( Agriculture 41(1.7-48)
Biomass and biofuel burning 0.7(0.2-1.0)
Human excreta 0.2 (0.1-0.3)
Rivers, estuaries, coastal zones 0.6 (0.1-2.9F
Atmospheric deposition on land 0.4 (0.3-0.9)¢
thospheric deposition on ocean 0.2 (0.1-0.4)¢
Surface sink —0.01 (0--1)
Total anthropogenic sources 6.9 (2.7-11.1)
Natural sources®
Soils under natural vegetation 6.6 (3.3-9.0)
Oceans 3.8(1.8-9.4)
Lightning —
Atmospheric chemistry 0.6(03-1.2)

11.0(5.4-19.6)

Total natural + anthropogenic sources

17.9 (8.1-30.7)
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NIR Sweden 2016

Agricultural soils (CRF 3D) ‘

Enteric fermentation (CRF 3A)

Manure management (CRF 3B) -33%

Liming (CRF 3G) l1 7%

Urea application (CRF 3H) | 0.0029%

0 1

46%

44%

2 3

Million tonnes CO2-eq (2014)

Figure 2.34. Emissions from the agriculture sector in 2014 (Gg CO:-eq).

Table 5.16. Emission factors for N.O emissions from soils

Direct emissions from soils Emission factor Note
% N2O-N of N-supply

Mineral fertiliser 1% 1
Manure 1% 1
Crop residue 1% 1
Manure during Pasture/Range/Paddock See table 5.16 1
Background emission due to cultivation Kg NoO-N/halyr

Cultivation of Histosols 13 2

Indirect emissicns from soils

% N>O-N of N-supply

Atmospheric Deposition
Nitrogen Leaching and run-off

1% of emitted N

0.75% of M lost from
leaching

(1) 20086 IPCC Guidelines, (2) 2013 IPCC Wetlands supplement.
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TABLE 3.0 SECTORAL BACKGROUND DATA FOR AGRICULTURE Inventory 2014
Direct and indirect N,O emissions from agricultural soils Submission 2016 v3
(Sheet 1 of 1) SWEDEN
GREENHOUSE GAS SOURCE AND SINK CATEGORIES ACTIVITY DATA AND OTHER RELATED INFORMATION 'MP"":/E?:%“;:S'ON EMISSIONS
Description Value N2O
kg Niyr kg N2O-Nrkg N (kt)

a. Direct N>O emissions from managed soils

1. Inorganic N fertilizers" R -~
Im application of inorganic fertilizers to cropland and grassland

2. Organic N fertilizers™ . X "
N input from organic N fertilizers to cropland and grassland

a. Animal manure applied to soils . . .
N input from manure applied to soils|

B e e N input from sewage sludge applied to soil

. Other organic fertiizers applied to soils N input from application of other organic fertilizers

3. Urine and dung deposited by grazing animals N excretion on pasture, range and paddock

4. Crop residues N in crop residues returned to soils

5. Mineralization/immobilization associated with loss/gain of soil

organic matter we) lineral soils that is mir lized in association with loss of soil C

6. Cultivation of organic soils (i.e. histosols)® Area of cultivated organic soils (halyr)|

7. Other

b. Indirect N;O Emissions from managed soils 0.8
) L)

1. Atmospheric deposition’ Volatilized N from agricultural inputs of N 21619264,02| 0,01 034

2. _Nitrogen leaching and run-off her agricultural inputs that is lost through leaching and run-off | 54262708,00] 0,01] 0,64

* Hur kopplar N-cykeln till atmosfarens N,O?
+ Decoupling N-cykeln - N,O emission?

* Hur stoppa 6kningen av N,O i atmosfaren?

2017-01-05
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NUE, Nitrogen-Use Efficiency

handelsgddsel

1 NH,NO,

50%

2000-4000 kg N

hali matjorden
Fléden och process-tathet avgdér om det blir N dver for andra
processer; upplagring, nitrifikation, denitrifikation,
ammonikavdunstning, utlakning
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Four scenarios modelled by Coup

aim; to assess emissions and economy

*80 year rotation

1. Spruce, GWL ~40 cm depth (business as usual scenario),

2. Salix, GWL ~20 cm depth,

3. Reed Canary Grass, GWL ~10 cm depth,

4. Rewetting, GWL in the soil surface (~0 cm)
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Nitrous oxide and nitrate losses in willow cropping on clay soil

investigated by COUP modelling
Hongxing He, Per-Erik Jansson, Anna Hedenrud, Sophie Rychlik, Per Weslien, Leif

Klemedtsson and Asa Kasimir
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N,O fran Sandjord, Mellby i Halland.
* Tva led med 120 kg N ha-' ar-!, Kalcium Ammonium Nitrat,
och en ogddslad kontroll.
« Samma emission fran alla led: 2 kg N,O-N ha' ar™.
» Markens brukningshistoria avgdrande, inte gddslingen.
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Fig. 4. Compiled measurement data on mtrous oxide emissions 1 -1

from cereal and rape crops in northern Europe and Canada, plot- Fertiliser addition, kg N ha " yr

ted against N fertiliser addifion. White spots denote Swedish data. L .
Linear regression and 95 % confidence interval; emission of N> O- Kasimir Klemedtsson & Smith,
N=1.4+(0.02-N in fertiliser), r* = 0.08 and P = 0.049 2011 Biogeosciences
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N,O intensity, + Logarden data

Lustgasemission i forhallande till skérdens kvaveupptag
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Kvavegddsling, Kg N ha'1 e"lr'1

efter Van Groenigen et al. 2010, Towards an agronomic assessment of N,O emissions:
a case study for arable crops. European Journal of Soil Sciences

Kvavefrigorelse har stor betydelse
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Produktion styr

Bleken and Bakken, 1997:

Mangd N som behover tillsattas i primarproduktionen
for att erhalla en produkt som innehaller 1 kg N:

1 kg N i Produkt Kg kvave till aker:
Gronsaker och spannmal 3kgN
Mijolkprodukter 14 kg N

Kottprodukter, atbara delar 21 kg N

£ ik

Atgarder i jordbruket

Effektiv kvaveanvandning?
» Dranera kontra blétlagga?

+ Kan 6kad organisk halt i jorden vara en véag att halla Idag N,O
emission?

Andra atgarder?

2017-01-05
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Logarden experimental farm
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