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Kveelstof 1 landskabet

e Kveelstof er et vigtigt
naeringsstof

e Tilstreekkelig kveelstof

e oo QRES, ot gadskning er afggrende for
o nese M3 udbyttes stgrrelse og kvalitet —

bt | dvs. foadevaresikkerhed

e Fremstilling af handels/
kunstgedning er meget
energikreevende — dvs.
pavirker global opvarmning

e Intensiv ggdningsanvendelse
(mineralsk savel som organisk)
medfgrer ggede tab til det
omgivende miljg (atm.+akv.)

e Mange forskellige virkemidler
kan anvendes til at imgdega
disse udfordringer
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Reaktivt kveelstof (N,) — cyclus, hovedstrgmme, effekter
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e Kveelstofgadskning er en af de
vaesentligste faktorer for
afgrgdeproduktion med hgjt udbytte
og kvalitet, herunder protein

e Tilstraekkeligt protein i diseten er

ngdvendige for livsvigtige fysiologiske
funktioner hos dyr og mennesker

e 48% af verdens befolkning kan

bregdfedes udelukkende pa grund af N
I industrielt fremstillet kunstggdning.
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Haber Bosch syntese af ammoniak
og produktion af N ggdninger
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Industrielle anvendelser af NH,

Dimethylamine
(CHy),NH

« Udggar ca 25% af

forbruget i
p Nitric acid Europa
i * Den kemiske
Gl industri (melamin,
i EME!"!IMI!! - gummi, plastic)

* Olie- og gas-

I A udvinding
HCOH * Kgling

i - Spraengstof (TNT)

» Resten anvendes

Trimethylamine —w _ _
NN _ til ggdnings-
Ethylenediamine B CEE ummm\w produktion

NH;(CH,),NH,

Diethylenetriamine
NH,(CH,);NH,
NHCH,H,C Heat & catalyst
+
Triethylenetetraamine Molarning
NH,(CH,CH,NH
e T NN,
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Handelsggdningers energiforbrug og klimaeffekt

Nitrogen, the most important nutrient Enel’gi-fO rb rug, prOdU ktion
NH; ca. 35-50 MJ/kg N
I 17% I Potassium (K)
P fert. ca. 14 MJ/kg P
24% Phosphorus (P) K fert. ca. 9 MJ/kg K

(50 MJ = ca. 25 km i bil)
Produktion udggr = 90%

" itrogen (N) Transport og udbringning < 10%
Klimaeffekt
Total 145.6 million eProduktion af ammoniumnitrat

nutrient tonnes production

3,6 -5 kg CO,-eq/ kg N
eAnvendelse 5 — 8 kg CO,-eq / kg N
(hovedsalig N,O emission i marken)

Source: [FA statistics season 2003/2004.

7%

Production Logistics and transpork Application
DNMARK.dk Kickoff mgde 40 GJ/t N 1GJ/EN 3G)eN
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Eks. udbytte og protein respons

Vinterhvede
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N ggdskning og udbytter 1 EU

BIOVIDENSKABELIGE FAKULTET
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(Jensen et al., ENA 2011)
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Udvikling 1 N forbrug og udbytter

Faldende N forbrug i de
fleste EU lande

Steerk kontrast til
veekstgkonomier (BRIC)
hvor forbruget er steerkt
stigende

Udbytter i vinterhvede 1990-2010
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e Svagt stigende eller
stagnerende udbytter

e Generelt er N
effektiviteten
tilsyneladende stigende,
men ...
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Pct. raprotein (ved 15 % vand)
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Konsekvensen er generelt faldende protein-indhold
Konsekvenser for afgrgdekvalitet og import af proteinfoder

@konomisk konsekvenser — savel drifts-, miljg- og
samfundsgkonomisk — genstand for heftig debat....

DNMARK.dk Kickoff mgde 4.-5. marts 2013

(VSP, 2013) O

® 11



http://dnmark.dk/�

K@BENHAVNS UNIVERSITET DET NATUR- OG BIOVIDENSKABELIGE FAKULTET

N forurening — kilder og effekter

Ammonia
NH;
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Kveelstof udfordringen — et komplekst problem

Multi-kilde/-aktgrer
e Landbrug
» Fossile breendsler(energi, industry, transport),
e Naturlige
Multi-forureningsstoffer
* N,O, NO,, NH3, NO;-, organisk N, aerosoler etc
Multi-problem
e Drivhusgas, biodiversitet, vandkvalitet,
e Human sundhed
Multi-receptor
e Skov og andre terrestisek gkosystemer, landbrug
e Vandmiljg (fersk, kystnaert, marint)
e Troposphere, stratosphere
e Byer, befolkning
Multi-effect
e Kaskade effekter

(Jan Willem Erisman, ECN, The Netherlands)
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The N cascade

Atmospheric N, Nitrous Oxide | Greenhouse gas balance
(N,0)

fixed to reactive
nitrogen (N,)

iy \
Fertilizer
manufacture

DET NATUR- OG BIOVIDENSKABELIGE FAKULTET

Particulate matter &
tropospheric ozone

Nitrogen oxides sl A mmonium nitrate

(NO,) I_> in rain (NH,NO,)
Further emission

Ammonia of NO, & N,O
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the cascade
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Wlelp _I_> Nitrate in
Aquatic eutrophication Streamwaters
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De 5 veesentligste N, miljgeffekter
— som kategoriseret i European N Assessment

HOUSE B4
oW “'“ 14,\, Ce

- 2
SOy ST s

Organic N
|OD|VERSITAY Acidification

NH,
Organic N

AR QUALITY
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FIYUre arivies JUlTIdNY Ul LIE Tve Key sutietdl uneats of excess reactive
) nitrogen, drawn in analogy to the ‘elements’ ofclassma\ Greek cosmology. The
DNMARK.dk Kickoff mgde 4.-5. marts 2013 main chemical forms associated with each threat are shown [5.4].
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N kredslgbet i Europa - 1900
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N kredslgbet i Europa — 2000
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Skaebnen af gadnings N

N N N N
leed Ap |IEd Crup Feed Animal Carcass Product Eaten
@vﬁvv@v °yoye

Gross Loss N
- EEEE%:. 2
L
Recycled ’ I 20 \l /
Net Loss 17 37 0.8 0.2 3
(A) (B) (@] (D) (E) (F)
Store tab fra Stort behov for gget
landbrugsmaessig - N udnyttelses effektivitet
(Braun/UNEP, 2007) produktion ! - Recirkulering
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N input til Europas landbrugsjord
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N input til Europas landbrugsjord
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N input til Europas landbrugsjord
Total N input - N overskud (tilfagrt — frafart)
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Danmarks N effektivitet veesentligt gget —
men vi skal endnu laengere op!
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Total N, emissioner 1 Europa
- domineres af landbrug
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Figure SPM.4 Estimated trends in European
reactive nitrogen emissions between 1900 and
2000 (EU-27) [5.1].

(ENA, 2011)
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Konsekvenser af atmosfaeriske emissioner

Cntical load exceedance
for N effects on ecosystems

% of ecosystems area with grid
average N deposition > eutrophication
critical loads (for 2000)
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Samfundsgkonomiske omkostninger ved

N, emissioner | Europa

DAMAGE COSTS OF NITROGEN POLLUTION

Agriculture and fossil-fuel burning load the environment
with reactive nitrogen, affecting water, soils and air.

120
) ) m Reactive nitrogen
5 100 runoff in water |
= B NH; released to air
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= |
c 60
3
o
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Ll
je)
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Human health Ecosystems Climate

Samlet 70 - 320 mia. € per ar!
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MAIN NITROGEN SOURCES

WATER
RUNOFF

m Agriculture ®m Sewage
m Fossil-fuel burning = Other
Industry
(ENA, 2011)

26


http://dnmark.dk/�

K@BENHAVNS UNIVERSITET DET NATUR- OG BIOVIDENSKABELIGE FAKULTET

European Nitrogen Assessment - anbefalinger

ENA team proposes a package of 7 key actions:

e Agriculture

e Improving nitrogen use efficiency in crop production

e Improving nitrogen use efficiency in animal production

e Increasing the fertilizer N equivalence value of animal manure
e Transport and Industry

e Low-emission combustion and energy-efficient systems
e Waste water treatment

e Recycling nitrogen (& phosphorus) from waste water systems
e Societal consumption patterns

e Energy and transport savings

e Lowering human consumption of animal protein

Disse har dannet baggrund for DNMARK aktiviteter
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European Nitrogen Assessment - anbefalinger

Three strategies to reduce effects

1. Consumption shifts

« Less consumption of animal products
« Shifts within animal products

2. Producing more efficient 3. Producing with lower local impacts

- Higher yields H - Better animal welfare

« Higher feed efficiency « Lower local environmental pressure

« Lower losses in food chains ' ‘ = Delivery of local public goods

Higher risks Lower risks
Synergies

and trade-offs

Disse har dannet baggrund for DNMARK scenarier
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RC4: Critical N impact issues — in Denmark

(Lead: Lars S Jensen, Co-lead: Ole Hertel)

Focus: gaps in our current N knowledge, in-depth studies of critical N issues in relation to a
sustainable agriculture and food production.

PhD and postdoc education projects:

4.1 Urban-rural N recycling from waste (KU-AGEC, HEDEDK, ORGREST)

4.2 Cost benefits of N measures to improve surface water quality (KU-FOI, MEM, MAFF, ENVS)
4.3 Sustainable, low N food consumption (AU-ARTS, WHO, Horsens, AU-AGRO, KU-FOI)

4.4 Watershed N Management (DAAS, AGRO, ARLA, ADVICE, YARA, MUNICIPAL)

4.5 Nitrogen mitigation, Ecosystems Services mapping and biodiversity management (AU- BIO,
AGRO, EEA, ALECTIA)

4.6 Agricultural airborne N pollution, particle pollution and public health effects (AU-ENVS, AU-
HEALTH, MEM-EPA, OfficeDoctors, ALLERGY, LUNG, DK-HEALTH)

4.7 Groundwater N-pollution and public health effects (GEUS, HEALTH, OfficeDoctors, MEM-
Nature, WaterAalborg) RC1 NATIONAL N-MODEL

DNMARK.dk Kickol
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