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Modelling particles movement
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consider three processes that
influence the particle movement

Fish farm

Current velocity

Particles accumulation

Sea b

tion by the current velocity field

_ =) Random diffusion due to the turbulence that quickly changes in
time

~ (®) Vertical movement towards the sea bed (sinking) due to the
particle weight
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Random walk particle tracking model
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Particle tracking model
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antages of using particle tracking models:

Ad
—=

: _-" Q. _Offer the most cost-efficient technique for predicting the
distribution of particulate waste

© Natural choice for predicting the dispersion of different size
particles, rather than modelling tracer concentrations
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Coupled particle-ocean model

Ocean Model

ime step
= Compute the local currents by
raricle mode the ocean model

© Then move all particles by the
particle model

® Count as inactive if a particle
reach the sea bed

Bergen Ocean Model (BOM)
- Numerical terrain-following 3D hydrodynamical model
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Model domain and setup

alized fiord with open western boundary i~ "‘t'—-
ent is the driving force -

‘with 100m as a con.
(*} Cage horizontal dimensions: (lengthxwidth)[m]=100 x 100
&) Continuous releasing of particles at depth of 5m for 24hours
&) The initial horizontal position of a particle is chosen randomly with uniform distribution
© The sinking velocity ws can be drawn randomly from a probability distribution
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Tidal horizontal velocity u

Harmonic representation of the tidal velocity in x direction

U= Upx*cos(fxt— ¢)

tidal frequency ; T = 12.4 h is the tidal period

es the velocity amplitude and ¢ is the tidal phase

Tidal velocity u
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Time[hour]
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Sinking time (;-) vs tidal period (T)
ial distribution of particle with respect to'the sinking-time
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Sinking time: ;- =

100 _
ks 11 hours.

Fish cage
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Alfatih Ali(Uni Computing, Uni Research)

1200

«A0>» 4F» « > «

= >

Modelling the waste dispersion from a marine fish cage

DA
HAVBRUK 2012



Sinking time: [/t = 1X

100 _ 12 hours.

Fish cage
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One region of high accumulation

.1 % 10° particles are continuously released over two tid;i cycles
t settling velocity ws = 0.032ms~!
locity amplitude up = 0.0098 ms—!
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Two regions of high accumulation

1 % 10° particles are continuously released over two tidal cycles
ant settling velocity ws = 0.032ms~’
ocity amplitude
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Sensitivity to the tide intensity ug
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Sensitivity to the settling velocity w;
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Particle capture (Width integrated)
T
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Sensitivity to the water depth H

Particles
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Maximum accumulation region
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Summary

ional particle tracking momdm

idealized fjo tidal currents forcing

“biomasses which makes it even more polluted under the fish farm

" If the sinking time is close to the tidal period, everything will end
- up under the fish cage. This happens for fast-sinking particles

© For different topographies and forcing, site-dependent studies
must be conducted
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