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What is the problem? 
• Sulfur content of fuel for marine sea ships can be about 

3,500times as high as on shore (cars, trucks) 

• Sulfur content of fuel for marine sea ships on average it is 

2,700 times higher 

• From 2020 sulfur content will be limited 

• To 0.5 %, in ECA and EU harbors: S- max 0.1 % 

• Toxic emissions: 

1.Particulate Matter (PM) and 

2.Black Carbon (BC) 

3.Sulfur Dioxides (SO2) 

4.Poly Aromatic Hydrocarbons (PAH) 

5.Heavy Metal Oxides 

6.Nitrogen Oxides (NOx) 
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Problem: BlackCarbon(1) 

• results from the incomplete burning of fossil fuels and 
biomass 

• component of PM 

• shortens life expectancy 

• causes respiratory and cardiovascular diseases 

• can cause lung-cancer 
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Black Carbon Measurements 



Ultrafine Particle 
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Measurements in Ports and on Cruise Ships 



Air Pollution Measurements in 
European Waters 



Measurements in the 

 Mediterranean Sea 



Cruise ships 

Activities in Venice (Italy), Bergen 
(Norway) and Barcelona (Spain) 
and many harbor cities with very 
good press response. 



Particle Number Measurements 



Cruise ship emissions: Peanuts? 











Particle Number Concentration on a Deck of a Ferry 



Clean Air Spitsbergen 









As any other Regulation also an ECA in 
the Mediterranean Sea must be controlled 



Remote Measurement of SO
2
 and NO

2
 by a 

MAXDOAS Instrument 



Cruise Ship Terminal Funchal, Madeira 



SO
2
 Concentrations in the Plume of  

Cruise Ships in Funchal 
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Merry Christmas and a Happy New Year 2020 


