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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:
v Simple to use (for operational personnel)
v Rapid to implement model and access environmental data
v" 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 oll slicks in the geographical area of the

response plan)

»Operational guides on chemicals (development of incident
scenarios showing the behaviour of hazardous substances)
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Non-emergency use (contingency planning
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Comportement de 'acide phosphorique 48 heures apres son déversement
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Figure 20 : comportement de I'acide en plan

Figure 21 : comportement de I'acide en coupe

La surface balayée par |'acide phosphorique est d'environ 34 km sur 27 km. L'acide
dissout dans la colonne d’eau sur une hauteur d'environ 80 métres a partir du fond.

C- Résultats du scénario "Zone portuaire"

Déversement instantané de 200 tonnes d’acide phosphorique en surface, sans vent
et avec une vitesse de courant nulle,
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Figure 24 : comportement de 'acide en plan

Figure 25 : comportement de I'acide en coupe
La surface balayée par I'acide phosphorique est d’environ 3,5 km au nord sur 4 km d’est en ouest.
L'acide libéré se dissout sur toute la hauteur de la colonne d'eau qui est de 3 métres.

Concentrations d’acide phosphorique dissous dans la colonne d’eau, obtenues
30 minutes apres le deversement

Concentration en acide Concentrations
phespherigue dissous acceptables

{mgim?) (pH=>7)
1+ 10000
10030-> 15003
15000+ EO00] [ ]
1000 -+ 170000 | ]
170000 =+ 400000 | ]

Ligne de coupe

# Repére de déversement

Figure 26 : partie dissoute en plan




Emergency use / Response

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

e response at sea and on land

* Identification of the polluter

e 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




Activation of Cedre

o 24/7: Cedre alert — duty engineer

 Rapid initial response (under an hour) on the substance, its
characteristics, general behaviour (safety datasheet, product
database)

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

o [fjustified 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




Example of models and software
(non-exhaustive):

@ Models and software used at Cedre:
| v'MOTHY model (Météo France) 24/7 - slick and container drift model
v'OILMAP model (ASA) - oil drift and behaviour - and CHEMMAP
(ASA) - drift and behaviour of hazardous substances
v'ADIOS (NOAA) oil behaviour, ALOHA (NOAA) atmospheric
dispersion

v'CLARA 2: Mediterranean (Ecole des Mines d'Ales Cedre Ifremer INERIS Météo France
APSYS -EADS MERCLEAN IRSN TOTAL SDIS 30 UBO - Université de Bretagne Occidentale LSIS -
Laboratoire des Sciences de I'lnformation et des Systemes)

v MIGR'HYCAR: oil drift and behaviour in rivers

Other examples of models:
v'ICHTHYOP model (Ifremer, IRD): surface drift
v'OSCAR (oil) and DREAM (hazardous substances) / SINTEF
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CLARA 2: modelling of hazardous substances
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ICHTHYQOP (Ifremer / IRD)
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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:

e 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:

e 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:
iImprovement of current extraction from several "high resolution"
models

e Model comparison (MOTHY, OILMAP etc.)




Distribution and communication

WEBCARTO - MOTHY (oil slick drift model)
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Distribution and communication

WEBCARTO - OILMAP (oil slick drift model)
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Distribution and communication

WEBCARTO - METNO (oil slick drift model)
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Distribution and communication

Bay of Seine exercise - ARGEPOL extract

Red: communes affected by a spill
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Distribution and communication

/ :
% Bay of Seine exercise - ARGEPOL extract
Red: communes with active clean-up sites
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Distribution and communication

Bay of Seine exercise - ARGEPOL extract
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Distribution and communication

Bay of Seine exercise - ARGEPOL extract
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Distribution and communication
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Automatic summary for distribution and

communication:

Prévision du modéle MOTHY - 28/02/2012 4 01h00 - Echéances toutes les 12h
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Informations

Vents : ARPEGED1

Analyses puis prévisions a partir du 28/02/2012 a 01:00:00
Résolution (minutes): BR

Domaine: Extraction Medi ee

Polluant: Fuel numero 2

Commentaire
La nappe repérée ce matin L=45 km | = 300m
90% film / 2% A. en ciel / 3% metal

% Couleur vraie discontinue
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Masse volumique: 960 kg/m3

Lacher le: 26/02/2012 a 11:10:00

Durée de déversement: Oh H

Position initiale : latitude 42.7000 et longitude 8.4500
Durée de simulation: 72 H

Avec taux de recouvrement de 80% = volume total compris entre 20 et 85 m3.

METEO &=
FRANCE =

Toujours un temps d'avance Ce;ire

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