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Source apportionment methods : 

  - PMF analysis 
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Source apportionment methods : 

      - Intercomparaison : constitution of 5 source groups 
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Intercomparaison results : 
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Intercomparaison results :  

 - Analysis of a same data base with PMF and CMB 

          Overall good 

accordance of results 

 

          Discrimination 

between secondary 

aerosols and industrial / 

marine source ? 
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Marseille 
Long monitoring campaign,  

from July 20th 2011 to July the 20th 2012 

Eastern harbour 

sampling site, « Gare de 

la Major »  

Urban background  

sampling site 

« Cinq Avenues » 



• Two measurement sites elected 
– Urban background site « 5 avenues » :  

 Precise study of particulate matter in Marseille down town 
 

– Eastern harbor measurement site « Gare de la Major » 

Characterization of incoming air masses, before their arrival in 
Marseille 

Measure of ship emissions to characterize more precisely those 
emissions 

 

• Implementation : 
– From July  2011 to July 2012 (one full year) 

• Seasonal evolution of sources 

• Constitution of a wide database, which would be analyzed trough 
both PMF and CMB 

 

– Collection of PM2.5 samples, analyzed according to their own interest 

 

Long term monitoring campaign 
 - Principle and methodology   



Important seasonal evolution of sources  
 Importance of biomass burning source in winter  

Shallow impact of Industrial and marine sources 
 Good accordance with intercomparison campaign’s results 

Several interesting events, that should be studied more thoroughly 

Long term monitoring campaign 
        - First results : CMB from 08/2011 to 02/2012 – 5 avenues site   

Mineral dust 

Sea salts 

Secondary nitrates 

Secondary ammonium 

Secondary sulfates 

Secondary OM 
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Industrial 

Vehicular exhausts 

Vegetative detritus 

Biomass burning 
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Source apportionment by CTMs - Method 

Modeling domain 
 

From Europe to regional scale  

Source apportionment 
 

• CHIMERE  zero-out modeling 
 

 Used since several years 
 

 Operational forecasting 

 

 
 

• CAMx  tracer approach (PSAT) 
 

 Time saving 
 

 Mass consistency 
 

 Fully traceable 

 Good agreement between CTMs 
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Source apportionment by CTMs - Results 

Daily PM10 – Urban background site – Winter period 

 Temporal source apportionment 
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Source apportionment by CTMs - Results 

Concentration Industry - energy Residential – Ter. Agriculture 

Maritime Road traffic Non road Natural 

 Spatial source apportionment 
 

Monthly PM10 – Winter period 
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Source apportionment by CTMs - Validation 

 Good agreement between 

receptor models and CTMs 

 Residential sector is the 

main contributor 

 High fraction of secondary 

aerosols 
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Scenario 0: Base case run  

   emission 2007 

Future scenarios – List for Marseille 

Scenario 1: Base case future run  

   emission 2025 

Scenario 2: Common Future emission mitigation 

   emission 2025 + low fuel sulfur content 

Scenario 3: Individual future emission mitigation 

   emission 2025 + OPS solution  

Scenario 4: Individual future emission mitigation 

   emission 2025 + new cruise terminal 

Scenario 5: Individual future emission mitigation (in progress) 

   emission 2025 + LNG for passenger ships 
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Future scenarios – Method  

Scenario 3: Individual future emission mitigation  OPS solution  
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Future scenarios – Method  

Scenario 4: Individual future emission mitigation  new cruise terminal 
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Future scenarios – Method  

2 simulation tools: 
 

CHIMERE 
 

 chemical model 

 large scale 

 3x3km spatial resolution 
 

 Scenario 0, 1 and 2 

 

ADMS URBAN 
 

 no particles chemistry 

 local scale 

 spatial resolution ≈ 10m 
 

 Scenario 1, 3, 4, 5 
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Future scenarios – Results 

Scenario 0: Base case run  emission 2007 

→ Regional PM10 concentration using CHIMERE 
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Future scenarios – Results 

Scenario 1: Base case future run  emission 2025 

→ Difference between future and present for PM10 concentration 



24 

Future scenarios – Results 

Scenario 3: Common Future emission mitigation low fuel sulfur content 

→ Difference between future and mitigation action for PM2.5 concentration 
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Future scenarios – Results 

Scenario 1: Base case future run  emission 2025 

→ High resolution for NO2 concentration using ADMS Urban 
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Future scenarios – Results 

Scenario 3: Individual future emission mitigation  OPS solution  

 
→ Contribution for NO2 concentration of ships involved in the OPS scenario 
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Future scenarios – Results 

Scenario 3: Individual future emission mitigation  OPS solution  

 
→ Difference between future and mitigation action for NO2 concentration 
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Future scenarios – Results 

Scenario 3: Individual future emission mitigation  OPS solution  

 
→ Difference between future and mitigation action for PM10 concentration 
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Future scenarios – Results 

Scenario 4: Individual future emission mitigation  new cruise terminal 

→ NO2 concentration using ADMS Urban for the new cruise terminal  
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Future scenarios – Results 

Scenario 4: Individual future emission mitigation  new cruise terminal 

→ Difference between future and mitigation action for NO2 concentration 
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Future scenarios – Results 

Scenario 4: Individual future emission mitigation  new cruise terminal 

→ Difference between future and mitigation action for PM10 concentration 
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Conclusion 

 Source apportionment by receptor model 
 

 

 Sharing of methodologies 
 

 Improvement of source profiles 
 

 Analysis of the long term monitoring campaign in progress 

 

 

 Source apportionment by chemical transport model 
 

 

 Development of a new tool to apportion local sources with CHIMERE 
 

 Set up of the new model CAMx  
 

 Validation of source apportionment results 
 

 

 Significant contribution of biomass burning to PM concentration 
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Conclusion 

 Future scenario and mitigation actions 
 

 

 Base case future run (2025) :  
 

 PM10 increase by 1µg/m3 
 

 

 Reduction of sulfur content 
 

 Maximal reduction for PM concentration by 5 % 
 

 

 OPS solution  
 

 Maximal reduction for NO2 concentration by 5 µg/m3. 
 

 PM10 reduction below than 1 µg/m3  
 

 

 New cruise terminal 
 

 Significant improvement close to the port area for NO2 
 

 PM10 decrease by 1µg/m3 

 
 

 
 

 


