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Fig. 1 Schematic diagram of a round frame cage
structure (A) and its deformation under current forces (B).
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Table 1 Current velocity and direction change situations of a cage culture farm during spring tide and neap tide

Neap tide (A,D) Current Direction

Spring tide (B,C)  Current Direction

N=1749 N=1637
Eastward Northward ~ Southward ~ Westward Eastward Northward ~ Southward ~ Westward
n % n % n % n % n % n % n % n %
Early morning
(0-00-6:00) 83 21.0 151 38.1 55 139 107 27.0 53 123 214 49.5 149 345 16 3.7
Morning
(6:00-12:00) 88 21.1 115 275 117 28.0 98 234 92 22.7 84 20.7 200 494 29 7.2
Afternoon
(12:00-18:00) 24 5.1 8 1.7 338 722 98 209 55 139 40 10.1 281 71.0 20 5.1
Night 65 139 75 16.1 240 514 87 18.6 40 10.1 38 9.6 279 703 40 10.1
(18:00-24:00) ’ ’ ' ’ ’ ’ : ’
Total 260 14.9 349 20.0 750 429 390 223 240 14.7 376 23.1 909 55.8 105 6.4
Current velocity(cm/sec)
10-20 20 75 252 15 76 381 11
20-30 1 6 47 2 165
>30 4 12
>10 Total 21 5 81 19.3 303 72.1 15 3.6 78 121 558 86.2 11 1.7
>10 Total/Total 420/1749 = 24% 647/1630 = 39.7%
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Fig. 2 Change in the divisional current velocity for Group A and the respective net depths of the four points on the
cage bottom during neap tide (AVN: average north velocity; AVE: average east velocity; AVU: average upward

velocity).
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Fig. 3 Change in the divisional current velocity of Group B and the respective net depths of the four points on the
cage bottom during spring tide (AVN: average north velocity; AVE: average east velocity; AVU: average upward

velocity).
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Fig. 4 Change in the divisional current velocity of Group C and the respective net depths of the four points on the
cage bottom during spring tide (AVN: average north velocity; AVE: average east velocity; AVU: average upward

velocity).
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Fig. 5 Change in the divisional current velocity of Group D and the respective net depths of the four points on the
cage bottom during neap tide (AVN: average north velocity; AVE: average east velocity; AVU: average upward

velocity).

Table 2 Relevance of divisional current velocity to the four floating points of a cage bottom during southward flow

AVE AVN AVU W E S N

AVE 1
AVN 0.40 1
AVU -0.43 -0.61 1

W -0.15 -0.47 0.39 1

E -0.40 -0.65 0.45 0.82 1

S -0.23 -0.43 0.38 0.86 0.88 1

N -0.48 -0.79 0.53 0.71 0.84 0.65 1

AVN: average north velocity; AVE: average east velocity; AVU: average upward velocity
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Fig. 6 Change in the current velocity causing lifting of the north end of the cage bottom during southward flow.
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Fig. 7 Relation between net shape coefficient and average current velocity of southward flow and northward flow.
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Fig. 8 Relation between net shape coefficient and average current velocity of southward flow and northward flow.
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Influence of Current Forces on Cage Deformation and
Volume Changes
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ABSTRACT

The volume changes of sea cage nets affect the number of fish to be farmed and farmer's annual income.
However, there is a lack of research involving the use of actual cages to investigate how current forces lift the
cage nets and thus change their volumes. This study analyzed the influence of current forces on the lifting of a
cage net by monitoring four points on the cage bottom, as well as the current velocities and current directions.
The results showed that in the afternoon (12:00-18:00) and at night (18:00-24:00) during spring tide and neap
tide, southward current flows clearly dominated. In addition, the percentage of occurrence of current velocities
exceeded 10 cm/sec during the spring tide was 40%, which was greater than that of neap tide (24%). When the
southward current velocity exceeds 10 cm/sec, it easily causes lifting of the cage bottom on the north end of the
cage, and with every increase of 10 cm/sec in current velocity, the bottom of the cage is lifted by about 1.3-1.5
m. When the average southward current velocity increases from 10 cm/sec to 30 cm/sec, the net shape
coefficient reduces from 0.80 to 0.59 on average, and the stability of the cage net volume is 90%. If the average
southward current velocity exceeds 20 cm/sec and lasts for 3-4 hours, it easily causes serious deformation of up
to 50-70% of the volume of cage net. These results can serve as a reference for the industry in the development
and design of cage nets, as well as in the configuring of nets, to reduce the influence of current forces, which, in
turn, would improve productivity by reducing the degree of net deformation to maintain the largest culture

spaces possible.
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