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"Quantification of all major nitrogen fluxes
across all sectors and media within given
boundaries, and fluxes across these

boundaries, on an annual basis”
European Nitrogen Assessent (ENA), 2011

— Sectors: Industry/energy, transport, agriculture (crop- and livestock
production), (semi)natural terrestrial ecosystems, consumers, waste

management systems (waste water and solid)

Joint Research Centre

— Media: atmosphere, hydrosphere (freshwater, coastal water)

— Boundaries: European Union (EU27) without Malta and Cyprus
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[ Visualization & Quantification
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/.\/Q/S of the Nitrogen Cascade
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EMEP chemical transport model
(European Monitoring and Evaluation Programme)

Emissions database for Global
Atmospheric Résedrch (EDGAR) EDGAR
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[Integrated Model to Assess the Global
Environment (IMAGE)]
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Total human consumption [kg N km=yr™] , Split of human N-consumption for EU27 [Gg N yr']
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Legal Notice.” MNeither the Eviropean Commission nor any person acting on behalf,,
of the-Commission is responsible for the use which might be made of this publication.

Integrated Database for European Agriculture V1b_20100312 AUHIR, 01.08.2010. ®@European Communities, 2010

JRC-AL: 06.12.2010 — N2010-New Delhi - 6



EUROPEAN COMMISSION

mamen - Total N20 emissions {@j

NitroEurope IP

Institute for
Environment and

Sustainability
Total NoO emissions [kg N km?yr™] Split of total N,O emissions for EU27 [Gg N yr]
O 5]
Il <10
@ . :
o P 10-25 Agriculture - soils 380 25, 2%
ot 25-50 Agriculture - manure 50
W 50 - 100 ] g
m B 100 - 250 Forest soils 60
o Bl > 250 . Energy 30
. Industry 140
ﬁ . Waste 20
| . Transport 10
“ Total 690
a3
[7¢]
) o - ;
: plit of total NoO emissions by country [Gg N yr ]
100
= 0
= o
50
: 40
30
20
10
0 -
IDEAg. V1, INTEGRATOR and EDGAR-CIRCE ALHIR, 27.07.2010. @European Communities, 2010

JRC-AL: 06.12.2010 — N2010-New Delhi - 7



EUROPEAN COMMISSION

oint Resnarili Baitie Emission inventories ~

NitroEurope IP
Institute for
Environment and
Sustainability

100%
90%
80%
TO0% -
60%
50%
40%
30%
20% 4
10%

0% -. T T T T
Industry  Transport Consumer Agriculture  Forests Waste Aquatic Total
+Energy

] NO, B NH, H N.O

JRC-AL: 06.12.2010 — N2010-New Delhi - 8



EUROPEAN COMMISSION

DIRECTORATE-GENERAL ReceIVIng medlum Of emISSIOnS

Joint Research Centre

NitroEurope IP @ ©

Institute for
Environment and
Sustainability

10,000

Emissions to the atmosphere

8,000

6,000 -

4,000 L

2,000 u

2,000

4,000

6,000

8,000

Emissions to the hydrosphere

Industry Transport Consumer Agriculture Forests Waste Aquatic Total
+Energy

10,000

1 Air W \/Vater

JRC-AL: 06.12.2010 — N2010-New Delhi - 9



EUROPEAN COMMISSION

DIRECTORATE-GENERAL

Joint Research Centre

[ ]
T
a

nstitu

for
Environment ai
S

Data gaps

=" Sub-budgets for pools

NitroEurope IP

B N input
B N output
[ New N

[ Stock changes

30,000
@
S
E 25,000
@
-
=
=
L =
Q| 2
IR
| g
| &
B
=
=9
-5,000
Atmosphere

Incdustry  Consumer Agriculture
+Energy
+Transport

JRC-AL: 06.12.2010 — N2010-New Delhi - 10

Forests Waste Freshwater Marine
water



EUROPEAN COMMISSION

jontseaancenre 1 1€ ENB — f@j

. highlighting important fluxes

NitroEurope IP

Institute for
Environment and
Sustainability

Europe (EU27) (around 2000 Atmosphere

ort

o
[
=)
=z
s
Industry and l-- |l o4 [ [ g L)
Industr. Imp.: 0.8 N E b 7.1 = '
. e nergy E a o
Import food/feed: 2.6 | Feed concentrates: 3.2 S| & o Tl
f HHEFIHBIE
Use in industry: 2.2 8.1 = m

Agr. products: 4.3

ion: 20.4

HYDROSPHERE

Food import: 0.4 57 0.

Ocean (5-15)
Fish: 0.21

Feed import: 0.48
Fish inland: 0.0043

»
>

|
sumers

¥ Con-
Fish sea: 0.21 N Livestock
Fish import: 0.019 . River Expart: 0.07
Forest.prod: 0.069 N <

River Import: 0.54

11.9

Joint Research Centre

Sludge 6.2 Leaching/Runoff 0.29| Background s Surface waters

Yy

z 0.2 3.4

g Wastewater 18 4

2

g

o

Unit: Mt N/year ENA-European Nitrogen Budget

JRC-AL: 06.12.2010 — N2010-New Delhi -



EUROPEAN COMMISSION

DIRECTORATE-GENERAL

Joint Research Centre

Institute for
Environment and
Sustainabilif

I

Joint Research Centre

Agriculture sector

Livestock

JRC-AL: 06.12.2010 — N2010-New Delhi - 12

—> Large fraction of
nitrogen cycles
between animal
and crop-
production

systems
— High losses
—> Driven by high
rates of
consumptions

of animal

products
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— Integrated Nitrogen Budgeting at large scale is very challenging and

asssociated with high uncertainties

— INBs are useful vehicles to trigger debate across disciplines and

identify problems in the interfaces

— iNBs give a comprehensive overview of a country’s or a region’s

nitrogen cascade ...

—> ... to raise awareness, to enable detailed assessments, to give

decision support

Joint Research Centre

— “Expert Panel on Nitrogen Budgets” of the “Task Force on Reactive
Nitrogen” will formulate precise recommendation for the

construction of national integrated nitrogen budgets
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g Abstract

&ig» °/° Markus Geupel®, Till Spranger®, Albert Bleeker’, Beat Achermann®, Jirg
NifroEurope IP
. Integrated nifrogen budgets are defined here as the quantification of all major nitrogen fluxes across sectors and media on an annual
I S basis within given boundaries. In the case of National integrated Nitrogen Budgets (NiNBs), these boundaries are the borders of a
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Heldstab®, Penny Johnes'®, Ulli Dragosits'!, Dave Fernall'2, Mark Sutton™’
country. Considered nitrogen fluxes include those that enter of leave the country. National integrated nitrogen budgets (NiNBs) are an
efficient policy instrument. In particular, NiNBs can serve five objectives:

(i) NiNBs are an efficient instrument for visualizing the N cascade and its potential impact.

(i) NiNBs provide policy makers with information for developing efficient emission reduction measures and instruments;

(i) NiNBs constructed for different points in time can provide an efficient tool for monitoring the impact and environmental
integrity of implemented policies. They can be used to check whether regulations are taking effect or should be reinforced.

(iv) NiNBs are useful for comparisons across countries and with modelling approaches.
(v) NiNBs can help pinpoint to knowledge gaps and thus contribute to improving our scientific understanding of the N cascade.

Methodology
In the frame of the European Nitrogen Assessment we have compiled and compared the six available NiNBs for European countries.
Each of these NiNBs focuses on the major N fluxes relevant for the specific conditions in the countries using best available data for each

% AV ai I ab I e S O far b y S i X sector. Therefore, the N-balances are not necessarily closed. For three countries (Switzerland, the Netherland, and Germany), iNBs had

already helped developing effective policy measures, while another three countries (United Kindom, the Czech Republic and France)
constructed NiNBs recently.

Previously. portial UK ritragen budgets have been constructed
separately for, g, atmospheric Nr (import, emission
deposition, export) sirface waters, waste wefer, agricultural
food and feed production import and export of matérials. The
NiNB brings fogether these elements for the first time, to
create o complete nitrogen budger for the UK.

The Czech Republic and France have launched projects to

estimate all N-fluxes following the German example with the

am of developing a global vision of the nitrogen coscade

betwesn economic sectors and emvironmental compartments.

To that aim, pluridisciplinary gow of experts on nitrogen
uestions from various research institutes and agencies and|
inistries have been established.

countries

— Compiled by national

Switzerland formulated environmental targets for agriculture in 1996 based on the observation that additional efforts were
required to minimize pollution of soil, air “and water and fo maintain biodiversity. Meosures in the ogriculture sector were
found to be 'lw\nrl’\y cost-efficient. The recommendations built on the Swiss N-budget that had been developed for the

year 1994, The Swiss N-budget was updated for the year 2005.

—> see Poster 165

of aTnt

for r nificant Nr
for Germany is based on fhe reglisatian that many ntrogen | | pallution. problems.” The  urch mreden oot wes
related environmental goals for Germany were not yet met. A estimated by Erisman et aol. (2005) proposing a list of

e et p
detailed guantification of the nitrogen budget for Germar
o gen budoe | | messures 1c' cddress the N polluticn problems in The

ated nitrogen mitigation = gy’ The Netherlands is_a country facing si
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should allow the development, eval and selection
measures for reduction of N emissions while minimizing the

risk of unwanted side-effects,

Netherlands.

Conclusions

+ Agriculture is best-quantified, link to other sectors not yet established in all NiNBs

« Largest flux: N-fixation in the industry&energy sector

+ Generally, agriculture is the main emitter of Nr to the atmosphere and to the
hydrosphere; in the UK energy&industry emissions play the biggest role

+ NH; in most country the dominating emissions to the atmosphere (ca. 50% of total Nr
emissions) ; in UK and the Czech Republic NO, about 60%

+ Main gap between the sum of Nr emissions to and removals from the atmosphere is
due to fluxes of molecular nitragen (N2) through denitrification

+ Emissions to hydrosphere 18-52% of total quantified Nr emissions
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