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Integrated Nitrogen Budgets 

• Pools 
 Energy and fuels 
 Material and products in 

industry (processes) 
 Humans and settlements 
 Agriculture 

“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 Assessment, 2011 

 
 Forest and semi-natural 

vegetation including soils 
 Waste 
 Atmosphere 
 Hydrosphere 

UNECE 2013: Guidance document on national nitrogen budgets 



 
 

Purpose of integrated Nitrogen Budgets 
(iNBs) 

(a)   NBs are an efficient instrument for visualizing the N 

cascade and its potential impact;  

(b)   NBs provide policymakers with information for identifying 

intervention points;  

(c)   NBs can provide a tool for monitoring the impact and 

environmental integrity of implemented policies;  

(d)   NBs are useful for comparisons across countries;  

(e)   NBs can help pinpoint knowledge gaps and thus contribute 

to improving  the scientific understanding of the N cascade 
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iNBs cannot be used to evaluate 
the impact of a measure!!!! 



 
 

Dynamic iNBs 
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A Dynamic Integrated Budget-Tool  
(dynIB-tool)  

 
shall  

 
(i) Enable iNBs to be used for projections 

 
(ii) Enable iNBs to be used to assess 

(mitigation) measures 
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Dynamic Integrated Budget - Approach 

Constraints: 

• Data sources and methods are divers  

• Inconsistencies reflect current state of 
knowledge 

 

Postulates: 

• Use as little additional information as possible on 
top of existing iNBs 

• Do not re-invent the wheel (no new bottom-up 
model) 
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Methods: ENB mainly model-based 

Emissions database for Global 
Atmospheric Research  (EDGAR) 

EDGAR 

I
N
T
E
G
R
A
T
O
R
 

EMEP chemical transport model  
(European Monitoring and Evaluation Programme) 

[Integrated Model to Assess the Global 
Environment (IMAGE)] 

IFA 

Leip et al., 2011 – European Nitrogen Assessment 
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Methods: NNB-UK mix of data sources 

OECD nutrient balances 

Atmospheric transport modelling 

wet deposition from the UK national monitoring networks 
dry depostion modelling + measurements 
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Literature data 

export coefficient modelling 

Literature data 

Johnes et al. (2011) – European Nitrogen Assessment. Annex 16A 
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DynIB tool vs. Integrated Assessment 
Models 

 How can National Nitrogen Budgets be used for assessment of 

future scenarios or mitigation options? 

 

Drivers 

Prediction 

Shock 

New equilibrium 

Integrated Assessment 

Model (coefficients) 

 Dissipation model  

(elasticities) 

IAM dynNB 



 
 

Excel-user-interface  

TFRN-9 Madrid - dynIB tool 



 
 

Development of the dynIB-tool 

Idea: TFRN-5 in Paris, October 2010 (during dinner…) 

 

First implementation: TFRN-7 in Sankt Petersburg, February 2012 

• implementation in excel 

• application to CH-budgets 1994, 2005, projection 2020 

• promising results, but showed limits of excel 

 

Second implementation: TFRN-9 in Madrid, March 2014 

• implementation in GAMS 

• application to CH (full) budget and simplified budgets 

• test on further budgets … later this week 
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More details & training during 
  

- EPNB session (Wednesday afternoon) and 
- dynIB training session (Thursday morning) 


