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A particle tracking model for simulating the drift of feed contaminants

LI Xiaole, CHEN Hongxi
(College of Mathematical Sciences, Harbin Engineering University, Harbin 150001, China)

Abstract: In order to predict the transport and final fate of feed contaminants in the flow field, this paper
establishes a three-dimensional transport model of feed contaminants based on the Lagrangian particle tracking
model considering the loss processes such as solid settling, wind action, and shoreline adsorption, and carries
out simulation experiments of feed contaminant transport using the hydrodynamic field simulated by the
FVCOM model as the background field. The experimental results showed that: wind promotes the dispersion of
pollutants in the shallow water layer by increasing their movement; forage density determines the vertical
distribution of pollutants in the water column; diffusion processes increase the range of pollutant dispersion in
the horizontal and vertical directions, allowing pollutants to be mixed and transported in a wider range of
waters; and shoreline adsorption restricts the range of pollutant dispersal in the waters, leading to the
aggregation of pollutants near the shoreline. This study can provide a scientific basis for selecting the density,
location and timing of feed placement, which can help to mitigate the effects of feed pollution.
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Fig. 1 Transport modeling of feed contaminants
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Tab.2 Location of tide gauge stations A, B, C, D and E
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Fig. 2 Tide level verification
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Tab.3 Validation of the O1 fractional tidal harmonization constant

Pt R
Py
SE/m 5 /m AHXT IR 22/(%) Semie e AR R 22/(%)
A 0.302 0.2809 -7 117.55 119.91 2
B 0.2972 0.2709 -9 119.6 125.82 5
C 0.3004 0.2774 -8 115.54 120.46 4
D 0.2726 0.2578 -5 114.88 116.64 2
E 0.2926 0.2638 -10 110.39 113.75 3
F4 K1 ZEENEHRIE
Tab.4 Validation of the K1 fractional tidal harmonization constant
‘ 1R R f
S : \ : : :
SEil/m 5 /m HARTIR2E/(%) Sl e e AR IR ZE/(%)
A 0.3916 0.3461 -12 173.36 162.69 -6
B 0.3803 0.3459 -9 175.93 164.89 -6
C 0.3826 0.3429 -10 172.44 162.06 -6
D 0.348 0.2921 -16 171.84 161.49 -6
E 0.3797 0.3318 -13 168.34 160.27 -5
=5 M2 riERIBFIR AEURE ST
Tab.5 Validation of the M2 fractional tidal harmonization constant
PR Rf
iyt
SE/m 4 /m FHRTR2E/(%) SEhie R YA HXTIR22/(%)
A 1.0961 1.241 13 110.73 115.87 5
B 1.0849 1.0408 —4 1123 118.88 6
C 1.0135 1.0622 5 106.24 108.38 2
D 0.7104 0.7534 6 102.16 106.53 4
E 0.9334 1.044 12 93.95 100.12 7
F 6 S2 S iEIRIEFIR AEHES T
Tab.6 Validation of the S2 fractional tidal harmonization constant
‘ 1R A
iR : ‘ : : : :
Sl /m 5 /m AHXF R 22/(%) SEe 1R AHXFIR22/(%)
A 0.3534 0.3842 9 186.49 190.41 2
B 0.3222 0.3164 -2 192.82 194.31 1
C 0.3326 0.3586 8 182.2 183.99 1
D 0.2026 0.2298 13 175.64 177.97 1
E 0.3113 0.3224 4 171.02 174.62 2

B, BRNTG I AR At it v . b S AR AR AORRAE . BT, K I A4 R e D 1) kg I
RARRBUONER B8, (ARSI R MK, B, v i o i e gt o MRk — ok 3h i 5
TR, 3k, Fm R ie e msh 5, rTRARDEHEN, 75 I a], 15 eyl fE 2wk
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Fig. 5 Scenario 1 transport simulation results
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Fig. 8 Scenario 4 transport simulation results
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Fig. 9 Scenario 5 transport simulation results
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Fig. 10 Transport trajectories for scenario 1 and scenario 5
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Fig. 11 Scenario 6 transport simulation results
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