itroEurope IP

NitroEtrepe IP

Nitrogen and the European GIHG balance

Summary for the CarboEurope IP Conference
Jena, October 2008

Mark Sutton, CEH Edinburgh.



IHaRER PrRocess Centenary.
Octoler 2006

Limited natural supply of Nr from
mined nitrate and guano

Nr for agriculture and military security
Haber-Bosch: 200 atmos; 450-500 °C
N, (9) +3H,(9) < 2NH;(9)

Patented 15 Oct 1908 by Fritz Haber
Commercialized by Carl Bosch
Basis of the 20"C “‘green revolution’ Carl Bosch




Nitregen Spheres of Influence

GHG Balance
N site budgets
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NitreEurepe:

Elux network (€1)
& IVianipulation
network (C2)

13 Super Sites
9 Regional Sites
50 Inferential Sites

22 Core Manipulation Sites
14 Assoc. Manipulation Sites



Boreal Forest — Hyytiala, Finland
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Butterbach Bahl et al.



Temperate Forest — Hoglwald, Germany
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Nitregen budgets fior twoe contrasting
NitreEurepe ILevel 3 fiorests

Finland- Germany-
Hyytiala Hoglwald

N input (kg N / ha /yr) 4.1 41.5

N storage (kg N/ ha)
Vegetation
Soil (organic N)

N loss (kg N/ ha/ yr)

Retained inputs

Vesala, Butterbach Bahl et al.



Nitregen and forest € seguestration

itroEurope IP
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Magnani et al. Nature (2007), de Vries et al. Nature (2008), Sutton et al. GCB (2008)



Nitregen and forest € seguestration
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Nitregen and forest € seguestration
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NitroEuroepe Al.5: Eiist HNO: field \ %V:'

e itroEurope IP

(ug m3)

Site mean
< 0.25

0.25-0.5 o
0. 1 e Also for
o, et 3 NO;-, NH;, NH,*,
HNO,, NO,
for N deposition

to Level 1 sites

(Plus SO,, SO,%,
HCI, Cl & Base
Cations)

Sutton, Tang et al.




INTEGRATOR™ model

itroEurope IP

Climate - Land cover Agricultural
change | change change

P ———————— q=-=== I —

E-D matrix <

\ v \
Empirical+meta models
(Nature, Peatlands)

YASSO 4—'

INTEGRATOR

\ 4
AC pool N,O, CH,, CO,
CO, leaching, N bud

De Vries et al.



‘DNDC" model:
NSO EmISSIeNS
fiorr 2000

\ % U Butterbach Babhl,
Kesik et al.

itroEurope IP



A century off IHawrer Ammonia
Glokal Nifertilizer consumpbion; 1900-2100

] | 7* Al —technol / global

4 | ™ A2 —technol / regional

| |~ B1 - environm /global

4 |~ B2 —environm / regional
i Tilman et al, 2001

— ® FAQ, 2000 (baseline)
FAOQO, 2000 (improved)

O efficiency increase
O diet optimization
@ biofuels

O food equity
B population growth

Erisman, Sutton, Galloway, Klimont & Winiwarter
Nature Geoscience (30 Sept 2008)




Nitrogen Synthesis; Policy, Development
andi Public Engagenent

e European Nitrogen Assessment (ENA)
— ESF-NInE, NEU, COST 729

 UN-ECE Task Force on Reactive Nitrogen (TFRN)

— Expert Panel on Mitigation of Agricultural Nitrogen
— Expert Panel on Nitrogen Balances & Budgets

e Public engagement
— The NitroNet Poll: BBC Green Room (July 08)
— Communication Workshop (Madrid, Oct 08)
— Nitrogen and food choice...

WWW.Nitroeurope.eu
www.nine-esf.org
www.unece.org/env/tfrn
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