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NUMERIC MODELING OF THE PELAGIC LONGLINE BASED ON THE FINITE
ELEMENT ANALYSIS

SONG Li-Ming!, ZHANG zhi', YUAN Jun-Ting? LI Yu-Wei'

(1. The Key Laboratory of Shanghai Education Commission for Oceanic Fishery Resources Exploitation, The Key Laboratory of Sus-
tainable Exploitation of Oceanic Fisheries Resources, Ministry of Education, Shanghai Ocean University, Shanghai, 201306;
2. College of Engineering, Shanghai Ocean University, Shanghai, 201306)

Abstract To have a better understanding of the fishing depth of the pelagic longline gear, numeric modeling of the
longline was conducted. The fishing parameters (e.g. shooting speed of mainline) can be adjusted to deploy the hooks to
the water layer where the targeting tuna prefers. As a result, the catch rate of the targeting species would be increased, and
bycatch would be decreased. A survey on the tuna longline fishing ground was being conducted from Sep. 2008 to Jan.
2009 in the Indian Ocean. Hook depths were measured by the Temperature Depth Recorders (TDRs), and three dimensional
currents at various depths were also measured by the Acoustic Doppler Current Profiler (ADCP). A three-dimensional nu-
merical longline model (3DNLM) was developed using finite element analysis based on 80% experimental data including
the three dimensional currents and the hook depths measured by TDRs. The three dimensional current data were assigned
to seven depth intervals of 50m (0—50m, 50—100m, , 300—350m). The coordinates of all the nodes of the longline
(including the float lines, mainline and branch lines) could be calculated by the numerical model, the shape of longline
under the water could be obtained, and the hook depth of each hook can also be calculated. The 3DNLM was also verified
by the remaining of 20% experimental data by the paired sample #-test. The results indicated that (1) the three-dimensional
shape of tuna longline under the three-dimensional currents at various water layer could be calculated by the 3DNLM,;
(2) the value of the drag coefficient (Cygo) might be determined based on the Reynolds number (Re) of the study object and
the current condition; (3) there was no significant difference between the TDR measured depth and the numerical calcu-
lated depth (P = 0.43); (4) the running speed could be increased by inserting an adjusting programme using the initial val-
ues obtained from the catenary curve equation.

Key words Finite element analysis, Longline, Numeric modeling



