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Requirements 
• Applicable worldwide (seas, oceans, estuaries, rivers) with 

environmental data: bathymetry, currents, weather, coastline, other 
GIS data... 

• "Product" database associated with the model (physical and chemical 
behaviour) 

• 24/7 access 
• Rapid access to results: 

 Simple to use (for operational personnel) 
 Rapid to implement model and access environmental data 
 Rapid calculation time 

• Simulation period of several days (max: 1 week) 
• Formatting of results, cartographic presentation 
• User-friendly 



Non-emergency use 
 
Planning: contingency plans (development of incident scenarios 
showing probable drift of oil slicks in the geographical area of the 
response plan) 

 
Operational guides on chemicals (development of incident 
scenarios showing the behaviour of hazardous substances) 



Non-emergency use (contingency planning) 



Non-emergency use (operational guide) 



 
To predict the transport of the pollutant at the surface and arrivals on 
the shore, to support: 

• response at sea and on land  
• identification of the polluter 
• planning of overflights 

 
 To predict the main behaviour of the hazardous substance 
(Evaporator, Floater, Dissolver, Sinker) to support: 

• response strategies 
• assessment of toxicological risks for human health, marine 

flora and fauna 

Emergency use / Response 



Activation of Cedre 
• 24/7: Cedre alert – duty engineer 
• Rapid initial response (under an hour) on the substance, its 

characteristics, general behaviour (safety datasheet, product 
database) 

• If necessary, use of a model to complete the response. Météo 
France (MOTHY) provides the result of the drift forecast in less 
than 30 minutes 

• If justified by the situation, in-depth study with consideration of 
various scenarios and parameters, then submission of a report 
with comments and detailed analysis of results (maps, graphs 
etc.) - >(half a day) 

• For a major incident, establishment of a technical committee 
(Cedre, Météo France, Ifremer, SHOM, Ineris etc.) for joint 
forecast including elements from all contributors 



Importance of input data 

 Exact location (latitude / longitude), date and time (UTM) 
 Incident circumstances 
 Quantity spilled 
 Tank capacity 
 Continuous or instantaneous leak / size of breach 
 Surface spill? Subsurface spill? Deep-water spill? 
 Immersion level for container (data on pollution and environmental 

data) 
 Bathymetric data (for hazardous substances dispersing in the water 

column) 
 Weather forecast / currents  
 Regular readjustment based on observations 



Models and software used at Cedre: 
MOTHY model (Météo France) 24/7 - slick and container drift model 
OILMAP model (ASA) - oil drift and behaviour - and CHEMMAP 
(ASA) - drift and behaviour of hazardous substances 
ADIOS (NOAA) oil behaviour, ALOHA (NOAA) atmospheric 
dispersion  
CLARA 2: Mediterranean (Ecole des Mines d’Alès Cedre Ifremer INERIS Météo France 
APSYS –EADS MERCLEAN IRSN TOTAL SDIS 30 UBO – Université de Bretagne Occidentale LSIS – 
Laboratoire des Sciences de l’Information et des Systèmes) 
MIGR’HYCAR: oil drift and behaviour in rivers 

 
Other examples of models: 
ICHTHYOP model (Ifremer, IRD): surface drift  
OSCAR (oil) and DREAM (hazardous substances) / SINTEF 

Example of models and software  
(non-exhaustive): 



OILMAP: oil drift and behaviour 



CLARA 2: modelling of hazardous substances  

Partners: Ecole des Mines d’Alès, Cedre, Ifremer, INERIS, Météo France  
APSYS –EADS , MERCLEAN , IRSN , TOTAL, SDIS 30, UBO  (Université de Bretagne Occidentale)  
LSIS – Laboratoire des Sciences de l’Information et des Systèmes) 



ICHTHYOP (Ifremer / IRD)  

ICHTHYOP is an offline Lagrangian transport module.  
It is interfaced with real-time PREVIMER forecast databases  
for backtracking and forecast simulations 



Constant improvement of models: 
• Different version of MOTHY Version 4.0 (scheduled for April 2013) 
• Possibility of improvement / validation / readjustment of models from 

real slick drift or drifter buoy observation data 
 

Improvement of met-ocean data and their integration in models: 
• Integration of several met-ocean datasets in the same model to 

determine most probable drift 
• Access to currents via servers with pre-calculated forecasts, 

extractable for a defined area and accessible 24/7 
• Incident area overlapping over several coverage areas: 

improvement of current extraction from several "high resolution" 
models 

• Model comparison (MOTHY, OILMAP etc.) 



WEBCARTO - MOTHY (oil slick drift model) 

Distribution and communication 



WEBCARTO - OILMAP (oil slick drift model) 

Distribution and communication 



WEBCARTO - METNO (oil slick drift model) 

Distribution and communication 



WEBCARTO - MOTHY (oil slick drift model) 
+ current from PREVIMER 

 

Distribution and communication 



Pollution observations 
Clean-up sites 

Bay of Seine exercise - ARGEPOL extract 

Distribution and communication 



 

Red: communes affected by a spill 
Bay of Seine exercise - ARGEPOL extract 

Distribution and communication 



Red: communes with active clean-up sites 
Bay of Seine exercise - ARGEPOL extract 

Distribution and communication 



 

Bay of Seine exercise - ARGEPOL extract 
Distribution and communication 



Site: Port-en-Bessin / pollution observation (orange) 
Bay of Seine exercise - ARGEPOL extract 

Distribution and communication 



Site: Port-en-Bessin / pollution observation (orange) 
Bay of Seine exercise - ARGEPOL extract 

Distribution and communication 



Information presented in order to be understood by decision-makers 
and operators and possibly the general public 

Automatic summary for distribution and 
communication: 



Conclusion 

• Models: decision support 
 

• Model limitations  
 

• The more accurate the input data (operational and environmental), 
the more accurate the results... 
 

• Technical committee in case of a major spill (joint forecast) 
 

• In rivers: MIGR’HYCAR 
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