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Analysis on underwater stability of the jellyfish sting protection net installed
in the Haeundae beach
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The worldwide abundance of various jellyfish appears to have increased in coastal ecosystems in recent years. The enormous
jellyfish blooms cause a variety of problems for the local ecology, fisheries, and aquatic-sports in coastal locations. In this
study, jellyfish sting protection net was installed to ensure the safety and reduction of the inflow into the Haeundae beach.
In order to confirm the stability of the protection net, the tension for protection net was measured from variation of current
speed. The periods for maximum tension were observed correspond to the periods of maximum current speed. The maximum
tension for protection net was measured up to 4,100 kg. From field evaluations, the jellyfish sting protection net has

demonstrated to stability from the current and tide in the Haeundae beach.
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Fig. 1. Survey lines of bottom topography (dotted line) and installation
area of jellyfish sting protection net (solid line).
a: pusan chosun hotel, b: mipo harbor.
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Fig. 2. Schematic design (upper) and cutting method per panel (lower)
with jellyfish sting protection net.
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Table 1. Specification of the jellyfish sting protection net

Size

Code Item Dimension Length Number

(m) (ca)
a Frame of leader PP BR @ 21.0 mm 1,400 -
b Float 0 200 mm - 367
c Buoy Styrofoam 100 L - 70
d Poach line PP @ 6.0 mm 1,400 -
e, ¢ Poach line PP O 45mm 2,572 -
f, f Sinker line PP O 24.0 mm 1,448 -
g, g Sinker 51.5%45.2 mm (LxD) - 5,600
h Lead cored rope PP @ 14.0 mm 1,242 -
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Fig. 3. Schematic mooring system of the jellyfish sting protection net.
a: sand bag (1,000 kg), b: mooring rope (PP @ 28.0 mm, length 15 m),
c: frame of leader, d: mooring rope (PP O 28.0 mm, length 10 m), e:
sand bag (500 kg).
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Fig. 4. Horizontal force of mooring rope. T: tension of mooring rope,
W: underwater weight, R: horizontal force.
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Fig. 5. Schematic drawing (left) and photograph (right) of the jellyfish
sting protection net installed in the haeundae beach.
a: jellyfish sting protection net, b: sand bag, c: chain, d: beach inside.

7| A, L& T 4o (m), Hi= T2 0] (m),
Fk= single knot2] Al4> ZFel 1.1 (Pridman, 1986), Dt
L 80 710l 2.1 mm, mls 1850 Zo|2 AF
B0l FhH 717} 75 mme} 150 mm, 19} F2% 7ba
oF AlEHieke] AFER 217 70%2}F 60% o|t)

sfjute] zpehgoll Ael= A (R A (9= ekl
4= Stk

R:%szx Cx At )

o]7]A, Ci= &7to] 90°Y of Xiﬂﬁll# (1.4), p= 3l
2= % (105 kg-sec’/mY), V= 925 (0.8 m/sec)o|tt.

afjfe] Apehre] oA el H Bl A= Zpegol]
% S7gstolof itk wheba] Aehgol A
P8l Al A2kt alfjate] by
Aot sfufe] zpehgol Ael=
o|E| o] = 7hA] sfjute] Ak 4
A F5et doly #gHE (A/D
converter) W AR g LA EQIC) (Fig. 6). A
(TS-AMP, korea)~= Z|t}] 5,000 kg7}#| =4 & =
on, Z4H ZEe OP-AMPE §3f S2E|5, o] 4l
= glolg ¥ (Micom , ATMEGA328)S 53 of
U2 AEE oF 1.954) (5,000 kg/2,560) THY= T

)
rr

o3
1

> o OZi
11)11
ox
10 _1

1 o
Iy
o
1
BRI i)

R
N
R
in) “”O m

N
>
[>

rlo

2 ol

for %0

- 131 -



&0l 5l - g0

Ea

Ags} ek o] uf, X HahE AlS 10 % TejR
10 3] Z45}0] Plo]ES Z4at 5 10 & vl )
WS 54l SR s

A e 24 95t FeAL sjute] rhgo] o
Ko sfute] Aehge 7O S8 ) o)
5241 ©F 3 mof MA|3leint (Fig 7). Aol S5
Al B Qe (Radio buoy, Fuk 424

|

olE] 4<% 1,200 bps,
H] HE 30~50 mAYE = 9] (1.5 m)of] Ax]ste] A
Soteleh AlAgl 92 AT Aol AE]RIA
(stainless pipe, 27 150 mm) Uj&of 12 V/200 A9
HlEI) S Atelelo] 3A 3 olgsieleh. 4471 4l

A7E AR AL 25E oF 700 m Boixl s s

TEAL e AREaef| ARt A 717k 20144
79 23U%E] 79 3097k T RStk
>4

o/_'> ——>!

Load call2mv/v) _ _

%};ﬁa m A/Imner Rad(:’zjlf':i'gncy Computer

eter logger

(2) (b) © (d)

Fig. 6. Configuration of remote monitoring system for jellyfish sting
protection net.

a: measuring of tension, b: data conversion, c: transmitted signal
equipment, d: display.

Fig. 7. Schematic set up for the tension meter.
a: outside of the beach, b: inside of the beach, c: load cell,
d: nondirectional antenna, e: power supply unit.
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Fig. 8. Sea bottom image processing at the surrounding sea of haeundae
beach.
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Fig. 9. The current speed of the haeundae beach from 23 July to 30
July 2014.
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