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( 1 ) 
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(Lehr et al., 2002)
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Parametrization derived from (Brighton P.W.M., 1985) 

𝐸(𝑥,𝑡) = 𝐶𝑠 𝑈∗ 𝑗(𝑥) ( 6 ) 
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𝐸(𝑡) = 𝐶𝑠 𝑈∗ 𝑗𝑐 ( 9 ) 
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10

𝑧
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𝑛
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𝑈

𝑧
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Table 1 : Values of 𝑛 
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 (Hines and Maddox, 1985; Legrand 

et al., 2017; MacKay and Leinonen, 1977)
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 (Lyman et al., 1990)
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2. Compute the liquid phase exchange coefficient 



𝑘𝑙 = 20√
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𝑁 = 𝐾𝐿 (𝐶 −
𝑃

𝐻
) ( 26 ) 
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𝐻

 (Scory, 2005)
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Figure 1: example of quadtree, the particles are represented by the blue dots and the quads of the quadtree by the squares 



Figure 2: aggregation, weathering and redistribution applied on two particles in the same leaf of the quadtree 
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(Mishra and Kumar, 2015)
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− 131.5) ( 47 ) 

𝑇𝑒𝑏
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(Jones, 1997)
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(Turner, 1970)

𝐶(𝑥,𝑦,𝑧) =∑(
𝑚𝑖

(2𝜋)3 2⁄ 𝜎𝑥𝑖𝜎𝑦𝑖𝜎𝑧𝑖
) × 𝑒𝑥𝑝 (−

[𝑥 − 𝑥0 − 𝑢(𝑡 − 𝑡𝑖)]
2

2𝜎𝑥𝑖
2 )

𝑛

𝑖=1

×  𝑒𝑥𝑝(−
[𝑦 − 𝑦0 − 𝑣(𝑡 − 𝑡𝑖)]

2

2𝜎𝑦𝑖
2 ) × 𝑒𝑥𝑝 (−

(𝑧 − 𝑧0)
2 + (𝑧 + 𝑧0)

2

2𝜎𝑧𝑖
2 ) ( 58 ) 

𝐶(𝑥,𝑦,𝑧) 𝑥, 𝑦, 𝑧

𝑚𝑖

𝜎𝑥𝑖 , 𝜎𝑦𝑖 , 𝜎𝑧𝑖

𝑥, 𝑦, 𝑧

𝑥0, 𝑦0, 𝑧0

𝑢, 𝑣

𝑡

𝑡𝑖



• The [𝑥 − 𝑥0 − 𝑢(𝑡 − 𝑡𝑖)]
2 and [𝑦 − 𝑦0 − 𝑣(𝑡 − 𝑡𝑖)]

2 is replaced by the distance between the 

point of coordinate x, y, z and the position of the particle at this timestep. 

• 𝑧0 is supposed to be 0 (the particle comes from the sea surface and stays at the sea surface) 

• The 3 exponentials are put into a single one to gain computation time 

• 𝜎𝑥𝑖 = 𝜎𝑦𝑖= 𝜎𝑖 

 

𝐶(𝑥,𝑦,𝑧) =∑(
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(2𝜋)3 2⁄ 𝜎𝑖
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2𝜎𝑧𝑖
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𝑛

𝑖=1

( 59 ) 

 

𝑑𝑥 𝑥

𝑑𝑥 𝑦

(Turner, 1970)

𝜎 = 𝑎𝑥𝑏 + 𝑐

( 60 ) 

𝜎

𝑥

Table 2: coefficient for horizontal standard deviation 



Table 3: coefficient for vertical standard deviation 

𝜎𝑛 = 𝜎𝑛−1 +∫
𝑑𝜎

𝑑𝑥
𝑑𝑥
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𝜎𝑛 = 𝜎𝑛−1 + 𝑎((𝑥𝑛−1 + Δ𝑥)
𝑏 − 𝑥𝑛−1

𝑏 )

( 61 ) 

𝜎𝑛
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𝑥𝑛−1

Δ𝑥



 

 

𝜎

𝜎



Figure 3: instantaneous localization of most of the pollutant evaporated (from A to F chronologically) 

Figure 4 : compilation of all of the instantaneous plots on the same plot. A disk lighter than another one means it has been 
plotted in an instantaneous plot from earlier 

 



Figure 5: maximum concentration at each square of the grid 

 



Figure 6 : repartition of the volume of the pollutant as a function of the time 
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0. Particle has stopped to drift and will not be weathered anymore 

1. Particle is not released yet 

2. Particle is drifting 

0. Particle at the sea surface 

1. Particle in the water column 

2. Particle chemically dispersed (in the water column, cannot sink at the seabed or resurface) 

3. Particle stranded 

4. Particle on the seabed 

5. Particle out of domain 

6. Particle contains only evaporated fraction and drift with the wind in the atmosphere 

7. Particle contains only dissolved fraction 

Figure 7 : Interaction of state and driftstates 


