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(Dulière et al., 2012; Legrand et al., 2017)

(Brighton, 1985)
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(Lyman et al., 1990)
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https://www.rpsgroup.com/services/oceans-and-coastal/modelling/products/chemmap/


 

 

 

Table 1: Properties of the chemical used, from the HNS database. The Henry's constant is obtained by the ratio of the 

saturation vapor pressure and the solubility 

 



Table 2: Conditions of each experiment with free chemical, the temperature is the temperature in the hood at the start of 

the experiment 

 

Figure 1: Free cyclohexane (evaporator) volume remaining in the container trough time. Each triangle is an observation, and 

the blue line is the simulation from the model 
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Figure 2: Free vinyl acetate (evaporator-dissolver) volume remaining in the container trough time. Each triangle is an 

observation, and the blue line is the simulation from the model 

Figure 3: Free acrylonitrile (dissolver-evaporator) volume remaining in the container trough time. Each triangle is an 

observation, and the blue line is the simulation from the model 
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Table 3: Evaporation rate of free HNS compared to the model simulations, the lasts points are not considered for the rate of 

the observation 

√(𝑠𝑖𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛 − 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛)2

𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛

1.170E-04 1.389E-04 15.8 
 1.276E-04 1.498E-04 14.8 

 1.033E-04 1.091E-04 5.5 

 

 

Table 4: Conditions of each experiment with chemical put on salt water, the temperature is the temperature in the hood at 

the start of the experiment 

 



Figure 4: Cyclohexane (evaporator) volume remaining in the container trough time at the surface of salt water. Each triangle 

is an observation, and the blue line is the simulation from the model 
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Figure 5: Vinyl acetate (evaporator-dissolver) volume remaining in the container trough time at the surface of salt water. 

Each triangle is an observation, and the blue line is the simulation from the model with a wind speed of 0.1 m/s, in green it is 

the same simulation but with a wind speed of 0.2 m/s. 
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Figure 6: Acrylonitrile (dissolver-evaporator) volume remaining in the container trough time at the surface of salt water. 

Each triangle is an observation, and the blue line is the simulation from the model, with no acrylonitrile in the air for the 

volatilization. The orange line is a simulation with a fixed amount of 25% of the saturation vapor pressure of acrylonitrile 

Table 5: Evaporation rate, computed on the firsts points, before any inflexion 

√(𝒔𝒊𝒎𝒖𝒍𝒂𝒕𝒊𝒐𝒏 − 𝒐𝒃𝒔𝒆𝒓𝒗𝒂𝒕𝒊𝒐𝒏)𝟐

𝒐𝒃𝒔𝒆𝒓𝒗𝒂𝒕𝒊𝒐𝒏

1.172E-04 1.277E-04 8.2 
 1.301E-04 2.504E-04 48.05 

 1.041E-04 1.156E-04 9.21 
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(Lyman et al., 1990)

(Brighton, 1985)

 



 

 

 

Figure 7: Pictures of the wind tunnels (copyright CEDRE) 

 



 

Figure 8: Mass of acrylonitrile remaining in the petri dish in the wind tunnel as a function of time for several windspeed 

Figure 9: Simulation of the mass of acrylonitrile remaining a function of time for several windspeed 
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Figure 10: Mass of cyclohexane remaining in the petri dish in the wind tunnel as a function of time for several windspeed 

Figure 11: Simulation of the mass of cyclohexane remaining a function of time for several windspeed 
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Figure 12: Comparison of the evaporation rate between simulation (blue line) and observation (orange line) for acrylonitrile 

at several windspeed (A:0.5 m/s, B:1.08 m/s, C:2m/s, D:3m/s, E:4m/s, F:7m/s) 
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Figure 13: Comparison of the evaporation rate between simulation (blue line) and observation (orange line) for cyclohexane 

at several windspeed (A:0.5 m/s, B:1.08 m/s, C:2m/s, D:3m/s, E:7m/s) 
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Figure 14: Comparison of the evaporation rate between simulation (blue line) and observation (orange line) for vinyl 

acetate, with two repetitions 
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Table 6: names of chemicals for the MANIFESTS sea trial, type of conditioning, volume discharged and CAS number 



 

Table 7: Forcings providers for the different models 

Figure 15: comparison of the drift from a drifter released at sea during the sea trials and simulations of OSERIT (left image, 

72h) and CHEMMAP (right image, 48h) of the soybean slick. The drifter trajectory is the green line for the left picture and the 

coloured line for the right picture. The footprint of the pollution predicted by the models is showed as the coloured 



background in the left picture and as the coloured particle cloud in the right picture. There is the mass center of the slick in 

the OSERIT simulation represented as the white line. 





Figure 16 of the drift between the drifter released at sea during the sea trials and simulation from OpenDrift, MOHID, 

OSERIT starting on 2022-05-31 and finishing on 2022-06-02 



Figure 17: Comparison of the drift between the drifter released at sea during the sea trials and simulation from OpenDrift, 

MOHID, OSERIT starting on 2022-06-01 and finishing on 2022-06-03 



Figure 18: Comparison of the drift between the drifter released at sea during the sea trials and simulation from OpenDrift, 

MOHID, OSERIT starting on 2022-06-02 and finishing on 2022-06-04 



Figure 19: Comparison of the drift between the drifter released at sea during the sea trials and simulation from OpenDrift, 

MOHID, OSERIT starting on 2022-06-03 and finishing on 2022-06-05 



Figure 20: Comparison of the drift between the drifter released at sea during the sea trials and simulation from OpenDrift, 

MOHID, OSERIT starting on 2022-06-04 and finishing on 2022-06-06 



Figure 21: Comparison of the drift between the drifter released at sea during the sea trials and simulation from OpenDrift, 

MOHID, OSERIT starting on 2022-06-06 and finishing on 2022-06-08 



Figure 22: Comparison of the drift between the drifter released at sea during the sea trials and simulation from OpenDrift, 

MOHID, OSERIT starting on 2022-06-07 and finishing on 2022-06-09 



Figure 23: Comparison of the drift between the drifter released at sea during the sea trials and simulation from OpenDrift, 

MOHID, OSERIT starting on 2022-06-08 and finishing on 2022-06-10 



Figure 24: Comparison of the drift between the drifter released at sea during the sea trials and simulation from OpenDrift, 

MOHID, OSERIT starting on 2022-06-09 and finishing on 2022-06-11 



Figure 25: The black trajectory shows the 14 days drift of one of the three CEDRE drifters deployed during the sea trials on 31 

May 2022. Trajectories are simulated with three models (OSERIT, MOHID and OpenDrift) starting every day at midnight 

(indicated with yellow stars) and lasting for 72 hours (3 days). 



Figure 26: The mean distance between the simulated and observed trajectories (Figure 25) for each of the three models 

(OSERIT, MOHID, OpenDrift) as a function of time from the start of each simulated segment. 



 

Figure 27: Pictures of the spill and gas cloud of butyl acetate at 300m of altitude (false color) 45 minutes after the start of 

the release 



Figure 28: Atmospheric dispersion of evaporated Butyl Acetate (“gas cloud”) for the sea trial after 1 hour of simulation with 

the four models: OSERIT (black/green), MOHID (blue), OpenDrift (purple) and CHEMMAP (green). As a reference, the 

trajectories of ocean surface drifters are shown as black lines (CEDRE drifter) and yellow lines (CLS drifter). The chemical was 

released along the segment indicated by the short red line. 
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