
18th International Conference on 

Harmonisation within Atmospheric Dispersion Modelling for Regulatory Purposes 

9-12 October 2017, Bologna, Italy 
______________________________________________________________________ 

 
 

AN INTERCOMPARISON OF MODELLED TRENDS OF NITROGEN AND SULPHUR WET 

DEPOSITION IN EUROPE OVER THE PERIOD 1990-2010 IN THE FRAMEWORK OF THE 

EURODELTA/TFMM TREND MODELLING EXERCISE 

 

Mark R. Theobald
1
, Marta G. Vivanco

1
, Wenche Aas

2
, Mario Adani

3
, Camilla Andersson

4
, Bertrand 

Bessagnet
5
, Gino Briganti

3
, Andrea Cappelletti

3
, Giancarlo Ciarelli

5,6
, Augustin Colette

5
, Florian 

Couvidat
5
, Kees Cuvelier

7
, Massimo D'Isidoro

3
, Hilde Fagerli

8
, Astrid Manders

9
, Kathleen Mar

10
, 

Mihaela Mircea
3
, Noelia Otero

10
, Maria-Teresa Pay

11
, Valentin Raffort

12
, Yelva Roustan

12
, Martijn 

Schaap
9
, Svetlana Tsyro

8
, Peter Wind

8,13 

 
1
Atmospheric Pollution Unit, CIEMAT, Avda. Complutense, 40, 28040 Madrid, Spain 

2
 Norwegian Institute for Air Research (NILU), Box 100, 2027 Kjeller, Norway 

3
Italian National Agency for New Technologies, Energy and Sustainable Economic Development 

(ENEA), Via Martiri di Monte Sole 4, 40129 Bologna, Italy 
4
Swedish Meteorological and Hydrological Institute, 60176 Norrköping, Sweden 

5
National Institute for Industrial Environment and Risks (INERIS), Parc Technologique ALATA, F-

60550 Verneuil-en-Halatte, France 
6
Laboratoire Inter-Universitaire des Systèmes Atmosphériques (LISA), UMR CNRS 7583, Université 

Paris Est Créteil et Université Paris Diderot, Institut Pierre Simon Laplace, Créteil, France 
7
ex European Commission, Joint Research Centre (JRC), Ispra, Italy 

8
Climate Modelling and Air Pollution Division, Research and Development Department, Norwegian 

Meteorological Institute (MET Norway), Blindern, N-0313 Oslo, Norway 
9
Dept. Climate, Air and Sustainability, TNO, P.O. Box 80015, 3508 TA Utrecht, The Netherlands 

10
Institute for Advanced Sustainability Studies, Postdam, Germany 

11
Barcelona Supercomputing Center, Centro Nacional de Supercomputación, Jordi Girona, 29, 08034 

Barcelona, Spain 
12

CEREA, Joint Laboratory Ecole des Ponts ParisTech - EDF R&D, Champs-Sur-Marne, France 
13

Faculty of Science and Technology, University of Tromsø, Tromsø, Norway 

 

 

Abstract: Reliable estimates of atmospheric deposition of nitrogen and sulphur are essential for assessing 

the risks of eutrophication and acidification to sensitive ecosystems. Atmospheric chemistry and transport 

models are frequently used to provide these estimates. Several models could be used to estimate 

deposition rates and, therefore, it is desirable that the models’ abilities to estimate atmospheric deposition 

are evaluated and compared. Since these models are used to study future scenarios (e.g. emission 

abatement), it is also desirable that the model estimates respond realistically to changing conditions (e.g. 

emissions, boundary conditions, meteorology, etc.), something that can only be tested by evaluating the 

models’ abilities to estimate past changes in deposition.  As part of the EURODELTA/TFMM trend 

modelling exercise, wet deposition of sulphur and nitrogen in Europe was simulated by seven models for 

the period 1990-2010.  The model estimates of annual deposition rates and their temporal trends were 

compared and evaluated for two ten year periods (1990-2000 and 2000-2010) using data from EMEP 

background measurement stations. Model estimates of wet deposition differ greatly for all species and all 

models tended to underestimate the observed values, apart from one model that tended to overestimate 

sulphur deposition. Most of the observed and modelled trends of reduced nitrogen are not significant, 

reflecting the smaller emission changes for ammonia compared with those of nitrogen oxides and sulphur 

dioxide.  Observed and modelled trends of wet deposition of oxidised nitrogen were more significant, 

with decreasing trends at most of the measurement stations. The most significant observed and modelled 

trends were found for sulphur wet deposition, the majority of which were decreasing trends, reflecting the 



reported European sulphur dioxide emission reductions of approximately 70% for the modelling period. 

Most of the models underestimated the trends in wet deposition of sulphur and oxidised nitrogen over the 

two ten year periods, although model performance differed greatly.  Model performance was better and 

less variable for the relative trends (trends with respect to the values at the beginning of the period) than 

for the absolute trends. This suggests that relative trends could be used to produce more reliable 

deposition estimates for future scenarios.   
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