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MOTHY system (Modèle Océanique de Transport d’Hydrocarbures) 
 
Forecasts: 

Surface/subsurface oil drift (since 1994), 19% of total 
Drift of containers, cuboids (since 1998), 5% of total 
SAR targets - Search and Rescue (since 2009), 76% of total 

 
Constraints: 
emergency response service  

response time < 30 min (Search and Rescue) < 2h (oil) 
24h availability  

worldwide response capacity (French overseas territories + French Navy) 
real-time access to forcing data (winds, currents) 

Forecasting drift at sea at Météo-France 



Met-ocean support & drift forecast 

A system in place since 1994 

A tried and tested organisation: Polmar 
Maritime Prefects / MRCC / Cedre / Météo-
France 

POLMAR instruction: "to implement pollutant drift 
forecasts, in relation with CEDRE, and provide the human 
expertise required for their interpretation" 

 

Two major spills: 

Erika 1999: 2 weeks of drift, 400 km of 
coastline oiled. 

Prestige 2002: several months of drift, 3000 
km of coastline oiled. 



+ National meteorological services (Bulgaria, Greece, Portugal, Morocco, 
Qatar ) & MRCC (Romania) 

International 

MPERSS (WMO IOC) 
 
Support provided by Météo-
France 



Context 

Around 500 requests a year 



Geographical distribution of drift forecast 
requests 



 
MOTHY 
2D+1D model 
High frequency currents 
Wind, tide 

Winds 
 atmospheric 

models 

Tide 
tide gauges  

Low frequency currents 
ocean models 

Forecasts 
Images, GIS, Google Earth 

Internet, email, fax 

Bathymetry 

 
MOTHY 
3D model 
Drift calculation 

Observations 
Cedre, MRCC, 

 PREMAR 

MOTHY system 



The key element: wind forecast and its use 

 Use of most recent 
and most appropriate 
forecasts.  

 A marine forecaster 



Ocean currents 

Operational ocean forecasting systems: 
• Mercator: global 
• MFS: Mediterranean 
• HYCOM (scheduled) 
 
 
 
A challenge for drift forecasting in certain regions 
example in Mediterranean: strong currents, high variability, small structures 

Source: Mercator Océan 

MERCATOR 
operational system 
1/12° 

MERCATOR 
prototype 
1/36° 



reproduce the high velocity gradients near the sea surface 

represent the elongation of slicks in the wind direction with an accumulation at 

the head of the slick 

MOTHY, oil version  



MOTHY, container version 

An essential factor:  the level of immersion. 



MOTHY, container version 



MOTHY, SAR version 

63 classes of objects have been 
compiled by the U.S. Coast 
Guards during field campaigns. 
 
 
 
 
 
 
 
 
 
Allen A. and J. Plourde, 1999: 
Review of Leeway: Field 
Experiments and Implementation, 
Technical Report CG-D-08-99, US 
Coast Guard Research and 
Development Center, USA.  



MOTHY, SAR version 

The object's initial position determines the drift to the right and 
left of the wind. 
 
           2 search areas 
 
 
 
 
 
 
 
 
*Breivik O. and A. Allen, 2008: An operational search and rescue 
model for the Norwegian Sea and the North Sea, Journal of 
Marine Systems, Volume 69, Issues 1-2, pp 99-113.  

From O. Breivik  
personal communication 



MOTHY, SAR version 



MOTHY, SAR version 
Fishing boat drift (Sitrep N° 195) 

 
Fishing boat OMAR 3, with two people on board, 
suffered engine failure. 
Two and a half days of drift before being 
successfully rescued in the Caribbean Sea.  



Drift backtrack (available 24h) 

Main applications: 
oil (search for polluting 

vessels) 
bundles of cocaine (drug 

trafficking) 
human bodies 
 
 
 
 
Debris of the Air France Airbus in 

the tropical Atlantic. 2010 



Specific support (available 24h) 

EDF CNPE: Protection of nuclear power 
plants on the coast 

 

EDF Corsica: assistance in case of an 
incident at the oil terminal that supplies 
the Lucciana plant. 

 

Qatar: Qatar meteorological service 

 

Dedicated mini-sites 



Various studies (dev mode) 

Examples: 

continuous leak from 

 a wreck 

 

 

 

risk assessment (http://www.meteorologie.eu.org/mothy/consulting/) 

http://www.meteorologie.eu.org/mothy/consulting/


Drift of beet seeds at sea 

Laboratory of Genetics and Evolution of Plant Populations 
Lille University 



Drift of cetaceans 

Marine Mammal Research Centre 
La Rochelle University 
 
Cetaceans washed up on the shore: determination of the 
origin of the mortality of small delphinoids by backtrack 
modelling their drift. 



Adapting to customers' needs 
Formats: images, GIS, Google Earth 
Distribution methods: mini-sites, email, fax 



A regularly assessed 
system 

By CEDRE 
trials at sea 
comparison with other models 

 
During international exercises 

Eastern Mediterranean, with the release of 3 
buoys, 17 September 2007: 

     UCY, Met.no, Météo-France, HNMS 
 
Western Mediterranean, with the release of 

8 buoys, 10 October 2007: 
 Cedre, IFREMER, Météo-France, Met.no, 

UCY  

Source: Total 



An evolving system 

•Version 2.0 (July 2007): 
–Forcing by operational ocean 
forecasting systems: Mercator 
 

• Version 3.0 (September 2009): 
–SAR version, 63 classes of floating 
objects 
 

• Version 4.0 (scheduled for April 2013) 
–Estimate the uncertainty due to 
forcings: atmospheric and ocean 
multi-forcing ensemble forecasting 



Ensemble forecasting 

Barycentre of slick 
heads: 

black dots: PEARP 
red dot: ARPEGE 
 
Winds: 
red: ARPEGE 
black: PEARP 
 
Probability of the 

presence of oil: 
green <25% 
25%<yellow<50% 
50%<orange<75% 
red>75% 



Ocean tri-forcing  

In the Mediterranean: Mercator, MFS, Clim. 
 
In the North Atlantic: Mercator 1/12°, Mercator ¼°, wind alone 

http://previmar.meteo.fr/glenan/pollution/deepwater-horizon/arpege/anim.gif


Ocean tri-forcing  



Projects in progress 

• MOST 
• MASCOTH 
• MEDESS-4MS 
• SHOM 



MOST (Mapping Oil Spill drifT) 

Project duration: 9 months 
Funding: GDF Suez, Entrepose Contracting 



MASCOTH Météo-France / SHOM / ONERA 

After Interpolation  



Interoperability of drift forecast systems 

Mediterranean Decision Support System for 
Marine Security (MEDESS-4MS) 

Main aim: to provide an integrated drift forecast service 
• with existing national systems 
• connected to observation platforms (EMSA 

CleanSeaNet) 
• using environmental data (winds + currents) from 

European and national systems.  

Project duration: 02/2012 – 01/2015 

http://www.medess4ms.eu/
http://www.medess4ms.eu/
http://www.medess4ms.eu/


SHOM research contract 

2012-2014. 
 
Aim: to interface MOTHY with the hydrodynamic model HYCOM operated by 
SHOM.   
 
Two methods: 
• MOTHY current + HYCOM current at the base of the Ekman layer filtered of 
the tidal signal. 
• HYCOM current to replace MOTHY current 



For more information 

http://www.meteorologie.eu.org/mothy/ 

http://www.meteorologie.eu.org/mothy/
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