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International cooperation

MARSEILLE SCIPPER



This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement Nr.814893

Harbour supersite

Marseille

Campaigns 2019, 2020, 2021
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Assessment of the impact of ship emissions on Marseille

Modelling

I - Obs with AQ Campaigns

II - Obs Emissions & cadasters

III – Modeling – reference (2021)

IV – Modeling – Scenarios 

mitigations

Impacts Maritime mitigation Sol. 

On Air Quality
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Marseille

Maritime Emissions Tendencies 

Traffic

Maritime

Industry

Energy

Sectorial Temporal Evolution (t) 

https://cigale.atmosud.org/

AtmoSud's Emissions Inventory
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Marseille

Maritime Emissions Tendencies 

AtmoSud's Emissions Inventory

Stopovers – Marseille (2007-2020) 

COVID Impacts
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Marseille

Maritime Emissions Tendencies 

AtmoSud's Emissions Inventory
COVID Impacts

Many cruise ships stuck in port during the COVID Crisis
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Marseille

Air Quality background

NO2 : µg/m3

Annual mean 2020

AtmoSud’s AQ 

operational 

forecasting systems 

need to be 

confronted with 

models from 

academic research

Before SCIPPER 

Maritime Emissions 

were underestimated
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Marseille

Air Quality background

July 2021, Parallel Modeling Spray System 

(PMSS)  Plume Modeling SO2 : µg/m3

AtmoSud’s AQ 

operational 

forecasting systems 
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Port of Marseille
In 2019

• 2nd port in the Mediterranean

• 3.1million passengers

• 9917 ship stopovers

N

S

W E

Port of Marseille

Cruise ship area

Ferry boat 

(Ro-Ro) area
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Details of high-resolution model

• Passenger port of Marseille

• Ferry boat area

• La Major Cathedral area (2x1.3 km2)

• Study of ship emissions effect on urban area

• Measurement campaign timeframe (July 2021)

Ferry boat area

Actual

Digital model
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Demonstration of a real case study

1. Le Champlain (small cruise vessel) - MSD

2. Northwest wind

3. Departure phase (Main Engines start)

4. Distillate (MDO, MGO)

5. Effect on coastline (La Major Cathedral)

6. Effect in the city (650m from the vessel)

La Major 

Cathedral

Dense built 

area
Vessel
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Effect on coastline (La Major Cathedral)

Ship

La Major 

Cathedral
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Effect on a dense built area
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Prediction of concentration during an Engine Start event
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Results from Mobile LAB (LCE, University of Marseille)
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Simulation results rendered on Google Earth

Dispersion

time: 5 min
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TOULON  MODEL VALIDATION  
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Chemical signature of Road Traffic or Maritim sources

TOULON  MODEL VALIDATION  
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Maritime PlumeTraffic

TOULON  MODEL VALIDATION  
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TOULON  MODEL VALIDATION  



This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement Nr.814893

26

TOULON  MODEL VALIDATION  
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TOULON  MODEL VALIDATION  



This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement Nr.814893
28

TOULON  MODEL VALIDATION  
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CAMPAIGN : Results from Mobile LAB (LCE, University of 

Marseille)

PLUME SELECTION

Blue line  = plume identification 

suspected

For each plume suspected, it’s mean a

plume has intersected the mobile lab under

certains meteorological conditions.

We have access to wind speed velocity and

direction in the mobile lab during these

specifics events.

PLUME MODEL VALIDATION  
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PLUME SELECTION

VV, WD, T, HUM METEO  

PERIOD PLUME  T START, T END

EMISSIONSIMO SHIP 

Hight, Stack Diameter Stack, Velocity Ejection, Lat Ship, 

Lon Ship, NO2, NOx, SO2, PM  … Emissions (g/s)  vv

FOR EACH PLUME  

INTERCOMPARISON BETWEEN OBS AND MODEL 

PLUME MODEL VALIDATION  

AIS
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INTERCOMPARISON BETWEEN OBS AND MODEL

Study Case 

Studycase(i)

Studycase(1)

Studycase(6)

Conc.

OBS

Studycase(i)

MOD

Conc.

PMSS

FLUENT

Studycase(1) Studycase(6)

PLUME MODEL VALIDATION  
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INTERCOMPARISON BETWEEN OBS AND MODEL

Study Case 

PLUME MODEL VALIDATION  

Each Study Case corresponds to a 

simulation with PMSS or FLUENT. 

For Each Study case, we have :

- Different Met conditions

- Different background conditions

- Different IMO ships

- Different Emissions factors

- Different Hstack, Diam Stack

Studycase(i) = Simulation Fn ( Emi Ship (i), 

VV(i), DD(i), Hum(i), T(i), Vejec(i), Hstack(i), 

DiamStack(i), Background pollution (i)    
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Next steps

II - Campaign data analysis (2019, 2020 and 2021) 

II – Modeling 

• Reference run :  Meteorology, emissions and observations of July 2021

• Intercomparison between operational system and academic research 

• PMSS versus FLUENT

III – Mitigations Scenarii Modeling

• LNG

• Electric connection

• Particles filters   
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