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• Labelling approach (contribution of shipping and aviation and 10 other sectors are calculated)

• First run over Europe 25x25km

• Followed by nested runs of 6x6km (and 1x1km) runs

• Maritime study: Calculations for 13 sea ports and 6 inland ports

• Aviation study: Calculations for 6 major international airports



LOTOS-EUROS AQ Model
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Emission data
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(6x6 km and 1x1 km)

• CAMS-REG v5.1 inventory emission data for the year 2018 (6x6 km)

•





• TNO GHG-co 1x1 km v1.0 (1x1km, no PM and SO2)

•



Maritime study
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Maritime study
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Results Maritime study (EU scale)
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The annual average NO2 surface concentration for 2018 in the simulation domain of the coarse 
(25x25km) resolution LOTOS-EUROS simulation. The relative contributions from the various sectors to 
the surface concentration of NO2 for the entire simulation domain (right panel).



Results Maritime study (EU scale)
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Relative contributions from the various labelled sectors to the surface concentration of SO2, PM10 
and PM2.5 for the entire simulation domain.    



Results Maritime study  (EU Scale)
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Results Maritime study  (EU Scale)
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Results Maritime study (example for Antwerp )
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Results Maritime study (example for Antwerp)
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Results Maritime study (Sea ports)
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Results Maritime study (Inland Ports)
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The contribution per sector to the annual average concentration of NO2 in the city centres
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Aviation study
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Selected Airports



Results Aviation study (EU scale)
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The annual average NO2 surface concentration for 2018 in the simulation domain of the coarse 
(25x25km) resolution LOTOS-EUROS simulation. The relative contributions from the various sectors to 
the surface concentration of NO2 for the entire simulation domain (right panel).



Results Aviation study (example Amsterdam)
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Results Aviation study (example Amsterdam)
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Results Aviation study (example Amsterdam)
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Results Aviation study (overall)
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Results Aviation study (overall)
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Conclusions
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•

 International shipping can be the dominant contributor to NO2 concentrations in cities. 

(Bremen, Le Havre and Genoa they contribute respectively 59%, 51% and 48%)

 International shipping is the responsible for the second biggest fraction of the NO2 concentration (after 
road transport exhaust emissions) 

 Other pollutants on average: 18% for SO2, 8% for PM2.5 and 6% for PM10.

 Inland shipping has only a minor contribution to AQ

•

 Aviation emissions contribute for 0.5 to 4.6 % to NO2 concentrations in studied city centres. 

 Near airports the contribution can be an order of magnitude higher (depending on location)



Conclusions

27

•





o Spatial 

o Correct analysis of sectoral analysis on basis of source apportionment


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Thank you for your 
attention 


