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Tab.1 Comparison of simulated depth and measured depth of pelagic longline
m
.. U 1 site 1 Ul 5 site 5 i 45, 6 site 6 i 7 site 7
T - — - . N N ; .
e SENE B S B S B el Bl
measured value simulation value measured value simulation value measured value simulation value measured value simulation value
2,2) 67.7 68.0 91.9 95.5 111.6 109.5 86.7 103.7
2,4) 88.7 83.3 156.0 117.7 146.8 145.4 118.2 133.7
(2, 6) 99.7 115.6 141.3 136.5 153.9 177.0 164.0 159.6
2,8) 120.9 134.0 152.2 151.6 176.8 203.5 182.7 180.8
2, 10) 138.7 147.7 / / 228.9 223.8 202.7 196.8
2,12) 142.6 152.5 164.0 170.1 226.8 237.3 203.2 207.2
2, 14) / / 176.2 173.3 225.8 243.2 205.0 211.7
P 0.0833 0.3967 0.0908 0.2511
. U 2 site 2 Ui 3 site 3 U5 4 site 4 U5 8 site 8
T - — - . - . ; N
node eI B FE B FE B S Hilfi
measured value simulation value measured value simulation value measured value simulation value measured value simulation value
2, 1) 69.1 70.1 73.6 88.0 99.9 88.8 69.7 65.6
2,3) 109.2 107.7 78.3 121.4 207.3 123.9 92.7 114.2
2,5) 127.1 141.2 149.3 150.9 208.3 174.9 136.1 139.0
2,7 148.3 190.0 149.8 175.8 216.4 181.3 157.3 159.8
2,9) 194.1 213.1 198.9 195.6 / / 162.9 176.1
(2, 11) 224.2 229.7 215.3 209.7 228.3 217.3 184.0 187.6
(2,13) 238.1 239.2 218.3 217.7 / / 192.4 194.0
P 0.0921 0.1659 0.0580 0.1219
. Ui 5 9 site 9 Wi 5 10 site 10 Ui 11 site 11 Ui 12 site 12
tode SEWfE Higlfi S Hulfi S Hiulfi S Higlfi
measured value simulation value measured value simulation value measured value simulation value measured value simulation value
2, 1) 84.1 85.4 63.1 78.5 73.0 87.4 55.1 83.1
2,3) 112.0 113.7 94.8 87.6 126.9 119.4 60.9 107.0
2,5) 141.3 138.3 114.3 112.1 158.4 147.6 142.2 127.6
2,7) 152.1 158.8 140.8 151.9 188.1 171.3 115.0 144.6
2,9) 175.9 174.9 158.7 166.7 198.1 190.0 147.4 157.9
(2, 11) 178.8 186.3 160.3 176.3 199.8 203.3 162.8 167.3
(2,13) 179.8 192.7 175.8 180.8 211.2 210.9 173.4 173.6
P 0.1258 0.0933 0.3873 0.1057
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Fig. 5 Comparison of measured sinking velocity and
simulated sinking velocity of representative nodes at site 6
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Fig. 6 Comparison of measured sinking velocity and
simulated sinking velocity of representative nodes at site 3
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Fig. 8 Three dimensional view of pelagic longline at different
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Fig. 9 Three dimensional view of pelagic longline at different
settlement time in the settlement process at site 3
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Dynamic numerical smulation of the pelagic longline settlement process
based on the Runge-K utta method

SONG Liming" %, LI Yiting'

1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. National Engineering Research Center for Oceanic Fisheries, Shanghai 201306, China

Abstract: Understanding the settlement process of longline gear is of considerable significance for increasing the
catch rate of target species and reducing the bycatch of other species. In this study, based on the finite element
theory, a three-dimensional dynamic settlement process model of longline settlement was constructed using the
lumped-mass method. The wind speed and direction, three-dimensional current data, fishing gear parameters, and
operational parameters of 12 sites measured at sea from March 2016 to July 2016 were used as inputs, and the
seven level and six order Runge-Kutta method was used to solve the model. The depth and sinking duration of 80
hooks corresponding to the measured sites were calculated and the simulated sinking speed and gear spatial shape
were obtained. These data were then compared with the measured data at sea. The results showed that: (1) the es-
tablished three-dimensional settlement model of longline settlement could be used to calculate the hook depth,
sinking duration, sinking speed, and gear spatial shape at the flow velocity in the X, ¥, and Z directions of —0.05—
0.80 m/s, —0.30—0.28 m/s, and —0.12—0.10 m/s, respectively; (2) there were no significant differences among the
hook depth, sinking duration, and sinking speed obtained using the three-dimensional settlement model and con-
ventionally measured (P>0.05); (3) the simulated gear space shapes were similar to those of the measured space
shapes. The numerical simulation model developed in this study can predict the hook depth, sinking duration,
sinking speed, and spatial shape under the interaction of three-dimensional ocean currents and achieve dynamic
three-dimensional visualization.
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