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Stability of Artificial Reefs Installed in Gangwon
Coastal Waters of the East Sea (Sea of Japan)

Wan-Ki Kim* - Ji-Hyun Lee* - Dai-Kweon Kime#* + Qtae Jow** « Jung—Mi Ahr++ + Yong-Getn Gong###t

Abstract : Stability and durability of the artificial reefs (ARs) installed for wildstock
enhancement .have been a key issue. We surveyed the stability of 4,044 artificial reefs
installed at 5 sites (Gangeung, Donghae, Samcheok, Goseong, and Yangyang) along the
Gangwon coast of the East Sea (Sea of Japan) through which 1 to 5 typhoons pass
annually. The ARs surveyed were 7 types aging 1 to 4 years. The side scan sonar (SSS)
and scuba diving surveys confirmed that the ARs stability was age and type-dependent.
A total of 85.56% ARs remained safe, the rest 14.44% being influenced by physical
parameters of the waters such as wave extremes mostly caused by typhoons. An
interesting observation was that the AR were particulatly vulnerable to the wave
extremes in the first year of installation, thereafter being less damageable.
Representative damages of the ARs were capsized (0.20%), broken (5.79%). sunk
(0.27%), and buried (8.18%). By type, dice reef was most stable, while semicircle
branch reef was most vulnerable.
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Table 1 AR installation by site

Location Type AR area (ha) No. AR
Gangeung F 53 8
C 50 820
E 50 490
Donghae g 48 360
G 91 4
Samcheok D 95 70
Goseong E 50 610
A 42 50
Yangyang E 108 375
C 43 1.275
Total 560 4,044

A, Bio ceramics reef; B, New unevenness reef;
C, Horn triangle reef: D, Semicircle branch
reef. E, Dice reef: F, Big bunk steel reef: G,
Large type steel reef
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Table 2 AR stability by age, type and sediment type

Type of No. Stability of AR
O Sediment T AR 51 0, BR B Sn.
5
2003 Sand B 1100 1033 - 49 (G (-
0.5m) 0.8m)
Sand) _ _ _

2004 0D oy A 1,307 1,163 83 0((11%)
o E %59 6
2005 P34 B D) 1637 1264 8 102 (02~ (0.2
B G 1.3m) 1.5m)
331 11
Total 4044 3460 8 234 (0.1- (0.1-1
1.3m) .5m)

A, Bio ceramics reef: B, New unevenness reef;
C. Horn triangle reef; D, Semicircle branch reef;
E. Dice reef: F, Big bunk steel reef: G, Large
type steel reefi S.b., Stable: C.z., Capsized;
B.k., Broken; B.r., Buried: S.n., Sunk
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Table 3 Stability of AR by type and sediment type

Type of No. Stability of AR
Type of AR o diment AR "Sh Oz Bk Br.  Sn
1 _
A Sand 50 49 T (0.25m)
3 1
ARfor B Sand 360 356 - - (0.2 (0.2
shellfishs - 0.45m) 0.45m)
seaweeds G b 170
C g‘ved 2,077 1,762 45 (0.2 -
an 0.4m)
D Gravel 70 39 8 23 -
152 5
tand) 1475 1,252 6 (0.1- (01
rave 0.8m)  0.8m)
AR f 5 3
- h‘“" F Sand 8§ - - =02 (02-
15hes 0.3m)  0.3m)
2
G Sand 4 2 - - - (1.3
1.5m)
331 1
Total 4044 3460 8 234 (0.1- (0.1
1.3m) 15m)

A, Bio ceramics reef: B, New unevenness reef;
C, Horn triangle reef: D, Semicircle branch reef:
E, Dice reef: F, Big bunk steel reef: G, Large
type steel reef: S.b., Stable; C.z., Capsized:
B.k., Broken: B.r., Buried: S.n., Sunk
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