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Outline

• Why Nitrogen:
• The key issues
• Creation of reactive N
• The main effects

• The International Nitrogen Initiative
• CLRTAP and Nitrogen
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Natural sources of reactive nitrogen
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Historical development 
Closed nutrient cycles

Increased 
production

Fertilizer

Intensive livestock
breeding

Manure = food
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All organisms depend on Nitrogen
Insufficient protein in the diet may 
prevent the body from producing 
adequate levels of peptide 
hormones and structural proteins 
to sustain normal bodily functions
40% of the world population exist 
because of fertilizers.

……... too little   …….. too much
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Key issues: life and production

World production (2004): 142 Millions MT/year
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The fate of fertilizer Nitrogen
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Galloway JN and Cowling EB. 2002
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The fate of fertilizer Nitrogen
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14% of the N produced in the Haber-Bosch process enters the
human mouth……….if you are a vegetarian.

Galloway JN and Cowling EB. 2002
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The fate of fertilizer Nitrogen
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4% of the N produced in the Haber-Bosch process and used
for animal production enters the human mouth.

Galloway JN and Cowling EB. 2002
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Key issues: we love energy
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Fossil fuels and nitrogen

• NOx emissions from 
combustion

• Fertilizer production
• Globalisation through 

transport
• Increased production 

through increased 
manpower
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Nitrogen pollution starts with N2
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The Global Nitrogen Budget in 1860 and mid-1990s, TgN/yr
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N = food; Energy = N
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Overall effects

Effects of reactive nitrogen in the environment
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Cascade effect of reactive nitrogen
Hours days Weeks months years decades centuries

materials
climate change

Vegetation changes
soil processes

forest ecosystem 
health

soil nutrient reserves

Carbon sequestration

air concentrations
visibility

Deposition
health (acute) health (chronic)

aquatic (episodic) aquatic (chronic)
plant responses

Cascade
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Nitrogen pollution: integral approach

N2

Manure

Fertilizer
industry

Combustion

Sources

Nitrate

Nitrate
Ammonium-

NH4

Chemical/physical interactions

Materials
and cultural
heritage

Human and animal health

Climate change

Ecosystems
and 

biodiversity

Effects

Nitrate Directive
Water Framework Directive FCCC

CLRTAP
NEC Dir.

Air Quality
Directive

Directive
on
emission
control

CAP



18 2-10-2006

Remaining problem areas in 2020; Light blue=no risk

Health - PM Health+vegetation - ozone Vegetation – N dep. 

IIASA,
Amann

Forests – acid dep. Semi-natural – acid dep. Freshwater – acid dep. 
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Remaining problem areas in 2020; The role of N?

100%20% 70%

Health - PM Health+vegetation - ozone Vegetation – N dep. 

40%40%40%

Forests – acid dep. Semi-natural – acid dep. Freshwater – acid dep. 
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International Nitrogen Initiative
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European Nitrogen Centre 

European and National policies

COST Action on Nitrogen

NinE ESF
Science

NitroEurope
IP FP6

National and EU funded
research

Integrated Assessment, 
Policy support

European Nitrogen 
Assessment 
Scientific coordination

Science
Knowledge basis
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Effect of single measures: pollutant swapping?
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Nitrogen and the Convention
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Nitrogen - Can an integrated approach be 
hosted under the CLRTAP? 
• Effects: revisions of the concepts (dynamic critical 

loads, mass balances, biodiversity). 
• Improvements in emission data and the 

interrelationships between different forms of N
• Address scientific and political aspects of pollutant 

swapping
• Improvements in IAM and parameterisation of the 

source-receptor relationships
• Quantifications of links between regional air pollution 

and climate change and climate change policies
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More information on nitrogen:


