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Analysis on the volume variation of bag-net in

set-net by acoustic telemetry

Jong-Wan TAE

Department of Fisheries Physics, Graduate School,

Pukyong National University

Abstract

An experiment to measure the volume variation of bag-net in a
set-net by acoustic telemetry system was conducted in Jaran Bay,
Gosung, Korea on 10 April to 23 April 2003. The long baseline
telemetry system consists of three radio-acoustic linked positioning
(RAP) buoys, a time controller with a personal computer and seven
pingers. Six pingers were attached on the bottom of the bag-net and
the other one was fixed on the sea bed.

The results obtained are summarized as follows:

1. The average RAP buoy fixing errors of x-axis, y-axis, and z-axis

were 0.2 m, 0.4 m, and 0.1 m, respectively.



2. In the neap tide the minimum and maximum volume of the
bag-net on 11 April 2003 were 4,173 m® (17:00) and 4,757 m® (12:00),
respectively. The average current direction and speed at those times

were 99.9 degrees, 12.9 cm/s and 104.0 degrees, 2.4 cm/s, respectively.

3. In the spring tide on 17 April 2003, the minimum and
maximum volume were 2,016 m® (18:30) and 4454 m® (15:00),
respectively. The average current direction and speed at those times
were 3156 degrees, 161 omfs and 289.0 degrees, 5.7 cmys,

respectively.

4. In conclusion the maximum variation of the volume on 17
April to 20 April 2003 was 3,552 m’ and it was larger 1.4 times

than time on 11 April to 16 April 2003.
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Fig. 1. Composition of the RAP buoy system to measure the volume

of bagnet in set-net. (a) base station, (b) RAP buoy.
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Table 1. Specifications of the RAP bucoy system

Equipments

Specifications

RAP buoy systemn
(Vemco, VRAP)

Tracking mode

Positioning accuracy
Frequency

Detectable range

Operating hours
per charge
Dimensions of buoy

Buoy weight

Long baseline
05mto2m
Receiving: 50~85 kHz,
Transmitting: 51 kHz
Typically 500 m

7 days

60 cm diameter X 100 cm height
43 kg (reserve buoyance: 60 kg)

RF MODEM
(Motorola, 9600S)

Frequency
Communication mode
Modulation

Output power

456.2 MHz
Two ways
FM 9600 baud
2w

Software
(Vemco, VRAPS)

Multitarget tracking
Chart overlays

Up to 12 continuous type pingers
Yes

Notebook PC
(LG IBM, 2611)

Pentium MMX 266 MHz CPU; 32 MB RAM; 3.2 GB HDD
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Current meter
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Fig. 4. Representation of the experiment bag-net in set-net and
arrangement of RAP buoy system to measure the volume of
bag-net in set-net. [] denotes hydrophones, W, pingers, @,

the fixed pinger, 4, current measurement position.
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Table 3. Specifications of the pressure sensored pingers used to

measure the volume of bag-net in set-net

Frequenc Pulse SL Slope Int t
TEH Y width (B re 1uPa (mp e;c)eP Remark
2 (ms5) at 1 m) ) (
51 10 164 2641 4579 Py
66 10 146 -144.3 2446 P
72 10 146 -144.3 249.9 P;
75 10 146 -156.9 248.2 P,
81 10 146 -150.7 260.8 Ps
78 10 146 -141.9 2452 Ps
54 10 164 -262.1 4539 Fixed
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Table 4. Specifications of self-recording current meter used

Sensor Specification
Sensor Doppler current sensor 3920
Current speed Range  to 300 cmyfs
Accuracy 2 cmfs
Sensor Magnetic compass (Hall effect type)
Current direction Accuracy +5" for 0~15° tilt and =7.5° for

15~35° tilt
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Fig. 6. Displacement of the hydrophone coordinates calculated by a

pinger fixed on the seabed. (a) in the neap tide, (b) in the

spring tide.
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Fig. 7. Current ellipse around the fishing ground of set-net in Jaran

bay time on 11 April 2003 (neap tide) and 17 April 2003

(spring tide).
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Fig. 9. Comparison between current speed, direction and the thirty
minutes averaged volume of bag-net in set-net by the time

on 11 April 2003 (neap tide) and 17 April 2003 (spring tide).
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Fig. 10. The thirty minutes averaged volume of the bag-net in set-net

varied with the time on 11 April 2003 to 20 April 2003.
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