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Timeline of Global Reactive N Creation by Human Activity
1850 to 2000
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Timeline of Global Reactive N Creation by Human Activity
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INitrogen, food/feed production and population growth AT
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IGIobaI Nitrogen-Fixation QAT
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I The Global Nitrogen Budget in 1860, TgN/yr __\3]("'

Jahr 1860

Fossile Brennstoffe: 0,3
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I The Global Nitrogen Budget in 1995, TgN/yr __\51("'

Jahr 7995

Fossile Brennstoffe: 24,5

Biologische N-Fixierung:
durch Feldfruchtanbau: 31,5
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I The European Nitrogen Budget in 1900 and 2000, QAT
TgN/yr
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supplementary material].
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INitrogen Cycle / Nitrogen cascade g("'
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I Five key social treats of excess reactive nitrogen ﬂ(l
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I Research Interests of IMK-IFU g("‘
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I Motivation
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I Motivation g(“'

Karlsrihe Instziute of Technology
World GHG Emissions Flow Chart
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IMeasuring Principals of GHG fluxes: ﬁ("‘

Karlsruhe Instiule of Technology
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IHOglwaId spruce forest, Germany TODO
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Research Interests of IMK-IFU
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Research Interests of IMK-IFU N(IT
Linking methods — bridging scales o
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I Process studies by use of stable isotopes 15N/14N
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I Process studies by use of stable isotopes 15N/14N
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IModeII approaches ;_\}‘(IT

EF Approach: IPCC n20 = Nfert * 0.01

Increlaselin ...

Stochastic model types: corpplexity

regression models n2o = f (fert, temp, rainf) Input ipfermation

neuralt networks n2o = f (fert, temp, rainf, xi...xz)

Numeric model types: appli

describing all relevant ecosystem processes
(e.g. nutrient uptake, mineralisation, nitrification, denitrification )

KIT — die Kooperation von ﬁ R I- Forschungszentrum Karlsruhe
Forschungszentrum Karlsruhe GmbH GEMEINSCHAFT l— in der Helmholtz-Gemeinschaft
und Universitat Karlsruhe (TH) |



I State of the art N,O emissions ﬂ("'

* Are fixed emission factors (1% IPCC, 2006) good enough?

Soil aeration Precipitation-frost classes
14 14
L
gend
B Median | i
12 Py 57'{1-'1\*95 12
1025 7590
10 parcantile 4 10 + b

N,O-N fluxes in % of applied N

)
g
T 4f * 4 a N N
% : N
e 2 2 N\N\
c ——
9 0 . — 0 L 3

well-aerated redoximorph HW DW HF

(n = 46) (n =28) (n=34) (n=10) (n=30)

Jungkunst et al., 2006, J. Plant Nutr. Soil Sci.

KIT — die Kooperation von
Forschungszentrum Karlsruhe GmbH
und Universitat Karlsruhe (TH)

Forschungszentrum Karlsruhe

# HELMHOLTZ r— in der Helmholtz-Gemeinschaft

30 Ralf.Kiese@kit.edu | GEMEINSCHAFT



I Mechanistic ecosystem models AT
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I Model development at IMK-IFU (T

Karlsruhe Instiule of Technology
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Structure of LandscapeDNDC
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I Gebesee arable field: biomass developement -\X‘(IT
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IGebesee soll envwonmental conditons .‘.\S‘(lT
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I Gebesee: N,O Emission AT
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Haean, Korea: N,O Emission g("'
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I Hean, Korea: N fluxes with different N fertililzation g("'
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IRegionaI Application Approach AT
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I N,O Emission Arable soils Germany AT

Karlsruhe Instiule of Technology
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I Nitrate leaching in German forest ecosystems g("’

Warlsruhe Instiule of Technology
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I Mean nitrate concentrations in seepage water &]('T

77
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I N-Deposition and Biodiversity — BERN model (OKODATA) g("'

Warlsruhe Instiule of Technology
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I Work in progess regional scale ecosystem model QAT
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I Work in progess regional scale ecosystem model AT
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I Regional scale ecosystem model —first results

a) linitial conditions
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I Five key social treats of excess reactive nitrogen ﬂ(l

Karlsruhe Instiule of Technology
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I Gesellschaftliche Kosten verursacht von Umweltprobleme aus reaktiven ﬂ(IT
Stickstoff- Emissionen EU-27 ot it S Techrl;

Table T5.2 Estimates of overall social damage costs in the European Union (EU-27) as a result of environmental M -emissions (billion € per yvear at 2000). Values
are shown here rounded to the nearest 5 billion € to avoid over precision, explaining differences with the sums. The calculated value for Ny effects on human
health is 1-2 billion € per vear [22.6]

NO

Er'n;ssinn to air NH, emission to air N, loss to water N, emission to air Total
Human health 35-100 5-70 0207 <5 40-190
Ecosystems 535 5-35 15-50° — 25-115
Climate — — — 5-10 5-10
Total 40-135 10-105 1570 5-15 70-320

The value for health effects is proportionately smaller than the value for ecosystems as not all leaching is assodated with health effects (e.q., denitrified during
the path from soil to sea).
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I Gesellschaftliche Kosten verursacht von Umweltprobleme aus reaktiven ﬁ(IT

Stickstoff- Emissionen EU-27

Table T5.3 Estimated cost of different M -threats in Europe perunit N, emitted [22.6]

Emitted nitrogen
Effect form
Human health (particulate matter, MO, and O,) MNO,
Ecosystems (eutrophication, biodiversity) M_(inC nitrate)
Human health (particulate matter) NH,
Climate (greehouse gas) N,O
Ecosystemss (eutrophication, biodiversity) NH, and NO,
Human health (drinking water) N_(inc nitrate)
Human health (increased ultraviolet radiation from ozone depletion) N;O

Emission/
loss to

Air
Water
Air
Air
Air
Water
Air

Kosten Stickstoffdiinger 1kg ca. 2 €
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Zusammenfassung IT

e 7 Acidification,
!_ N b eutrophication,
' -:;NH;__ NO, ;r carbon sequestration

=

I::} Natural cycle 7N Acidification

Anthropogenic Wy NO;
> rrynler i Eutrophication
* (ki Groundwater pollution

— ule KOOpeldlo VO
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I Stickstoffbilanz globaler Landwirtschaft - Stickstoffeffizienz _\S‘(IT

N-input Tg N Products Tg N

Fertilizer 74 Animal 12

N-fixation 50 Crops 40

Feeds 10

Unaccounted 10

Total 140 52
losses 88

\ ¢

Steigerung der N-Effizienz

Anderung der Nahrungsgewohnheiten N Effizienz
von ca. 40%
KIT — die Kooperation von ﬁ HELMH Forschungszentrum Karlsruhe
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Zusammenfassung

The European
Nitrogen Assessment

Sources, Effects
and Policy Perspectives

Edibed boy

¥ Mark A, Sution
Clare M. Howard

Jan Willam Erisman

Gilles Billan

Albert Blosker

Warlsruhe Instiule of Technology

Part A - Nitrogen in Europe: the present
position

Part B - Nitrogen processing in the biosphere

Part C - Dispersion, budgets and impacts of
nitrogen on different scales

Part D - Managing nitrogen in relation to key
societal issues

Part E - European nitrogen policies and future
challenges

http://www.nine-esf.org/ENA-Book
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