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Fig. 11 The codend drag fitted value of the second-level Fourier series (a) and the third-level Fourier series (b)

(a) catch weight 3.36 kg, =0.8 m/s, Pearson’r is 64.2%; (b) catch weight 3.36 kg, '=0.8 m/s, Pearson correlation coefficient is 80.1%.
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Fig. 12 Using Pearson product-moment correlation coefficient to test the correlation between

fitted value and measured value of the codend drag

(a) the second-level, (b) the third-level, the same as Fig.14.
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Fig. 13 The codend displacement fitted value of the second -level Fourier series (a) and
the third-level Fourier series fitted value (b)
(a) catch weight 1.68 kg, ’=0.8 m/s, Pearson’r is 83.9%, (b) catch weight 1.68 kg, ’=0.8 m/s, Pearson correlation coefficient is 95.9%.
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Fig. 14 Pearson product-moment correlation coefficient to test the correlation between fitted value and
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Effects of the simulated catch weight on the hydrodynamic and
oscillation characteristics of the codend
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Abstract: To investigate the relationship between hydrodynamic characteristics and catch weight inside the mid-water trawl
codend, this study examined the effects of catch weights (0.00, 1.68, 3.36 and 5.04 kg) on the drag force, shape, and oscillation
of codend under five different flow velocities (0.5, 0.6, 0.7, 0.8 and 0.9 m/s) using flume tank experiment. The results show
that: D the drag force of the codend increased with increasing flow velocity and catch weight. At lower flow velocities, the
drag force of the codend with a catch weight of 1.68 kg was 30% greater than that of empty codend; @) the shape of the codend
structure tended to constrict with increasing flow velocity, while it expanded with increasing catch weight. However, the fish
guiding area tightened and took on a "waist drum"; 3 the codend volume was directly proportional to the catch weight. When
the catch weight increased to 5.04 kg, the codend volume was approximately 0.8 times that of the empty codend, indicating that
the empty codend has the greatest volume. Under different catch weight, the periodicity and the amplitude of codend position
oscillations decreased with increasing flow velocity. The codend position oscillations were fitted using a third-order Fourier
series, yielding satisfactory results. These findings are expected to contribute to the optimization of the codend structure and
provide relevant information for improving the hydrodynamic characteristics, geometric shape, and selectivity of the mid-water

trawl codend.
Key words: codend; drag characteristic; oscillation characteristic; catch weight; shape
Corresponding author: YE Xuchang. E-mail: xcye@shou.edu.cn

Funding projects: National Natural Science Foundation of China (32373187); Shanghai Natural Science Foundation

(23ZR1427000)

R E K7 2: 2 E /) sponsored by China Society of Fisheries https://www.china-fishery.cn

13


mailto:xcye@shou.edu.cn
https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

	1 材料与方法
	1.1 实验网囊
	1.2 模拟渔获物
	1.3 动水槽实验流速选择
	1.4 动水槽实验流程
	1.5 数据分析
	网囊形态数据处理
	网囊体积获取

	1.6 傅里叶分析

	2 结果
	2.1 实验中刚性框架阻力
	2.2 网囊阻力变化
	2.3 网囊形态变化
	2.4 网囊体积变化
	2.5 网囊阻力随时间序列的变化
	2.6 网囊纵向振荡距离随时间序列的变化
	2.7 傅里叶级数拟合网囊阻力
	2.8 傅里叶级数拟合网囊纵向位移

	3 讨论
	3.1 刚性框架对网囊水阻力的影响
	3.2 模拟渔获物类型对实验结果的影响
	3.3 模拟渔获重量对网囊性能的影响
	3.4 不同量模拟渔获物对网囊振荡特性的影响

	参考文献

