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Investigation of conservation state of two types artificial reef on physical

factors, immersed in Gang won coastal waters of the East Sea
Ji-Hyun Leet - Wan-Ki Kim' - Jung-Mi Ahn' - Chae-Sung Lee!

L2 o JdFoixe A WAl i VAL A A FHE T Tk 2 ATl E Alel=
2o HE IANRY, fFeRARE Fote] oo A, AEER, FRE AR I A3
4789 A S (FE, A5, T3 B )M F 843870 (6070 2] Eeeix2E) 7t Al H Qe RS
SlstRdvh. e I F 85.4%7F ¢ A AAE dEbl e YUmA 14.6%7F sl gl 214
ol oA JgS e Ao et EHOZE 94(6.3%) 3 A=(8.3%)d ] At &9l
AxTHEEE 61.7%7F 4R S Hewlen, 38.3%7F sl ¢ =83 dF= w2 AR YE

Abstract: Stability and durability of the artificial reefs (ARs) for wildstock enhancement
have been a key issue. We surveyed the side scan sonar (SSS), multi beam echo
sounder (MBES) and scuba diving surveys confirmed that the ARs stability was age and
type-dependent. A case of the stability of 8,438 ARs (60 group ARs) installed at 4 sites
(Yangyang, Gangeung, Donghae and Samcheok) along the Gangwon coast of the East
Sea (Sea of Japan). And a confirmation amount to 85.4% ARs remained safe, the rest
14.6% being influenced by a physical parameter of the waters. The representative
influences by their circumstances were of breakage (6.3%). capsizing (8.3%). A group of
a ARs to 61.7% ARs remained safe, the rest 38.3% being influenced by a physical
parameter of the waters. The representative influences by their circumstances were of
buried.

Key words: Artificial reef, Type, Physical factors, Sediment types, Conservation state
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Table 1: The level of grain size
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Particle index Par.ticle Mesh Pie
size (@)
Boulder Y256 mn -8
Cobble >64 mm -6
Gravel
Pebble >4 mm 5 -2
Granule >2 mm 10 -1
Very coarse sand >1 nm 18 0
Coarse sand (>01/52 mn:nm) 35 1
. >1/4 mm
Sand Medium sand (0.25 m) 60 2
. >1/8 mm
Fine sand (0.125 m) 120 3
Very fine sand (gléég Eﬁ) 230 4
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East Sea

Figure 1: A map showing study site.

Name: Unevenness reef
Size: L2.5xB2.0xH1.5
Surface area: 23.3 m’

Name: Dice reef
Size: L2.0xB2.0xH2.0
Surface area: 14.9 m’
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Figure 3: The survery flow chart of ARs.

Drata analyeie

Multi Beam Echo Sounder (MBES)

Figure 4: Application of side scan sonar and multi
beam echo sounder.

Multi Beam Echo Sounder
(MBES)

Unevenness reef

Multi Beam Echo Sounder
(MBES)

Dice reef

Figure 2: Structures of the concrete artificial reef
used in the study.
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Figure 5: The image analysis of two AR types by
side scan sonar and multi beam echo sounder.
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Table 2: Information of the Typhoon in East Sea
(1996-2007)
Affect
Vear Total East Name of Number of Wink(kt)
typhoon Sea typhoon typhoon
1996 2 1 KIRK 12 34
1997 5 3 ROSIE, TINA OLIWA ~ 9,11,19 34
1998 2 1 7ZEB 10 34
1999 5 3 NEIL,OLGA,BART 51718 34
BOLAVEN,PRAPIRO
2000 5 3 ON. SAOMAI 6,12,14 34
2001 1 1 PABUK 1 34
2002 4 RAMMASUN, RUSA 515 34
LINFA,SOUDELOR,
2003 4 4 ETAU MAEM 4,6,10,14 34(
DIANMU NAMTHEUN 6.10.15.16
2004 8 7 MEGI,CHABA,SONG 189193 34-64
DA MEARI, TOKAGE o
2005 3 1 NABI 14 34-64
EWINIAR, WUKONG, .
2006 4 3 SHANSHAN 3,10,13 34-64
2007 3 2 USAGI, NARI 511 34
312 o &g 2 24
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(Figure 7).
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Figure 7: Monthly variation of WH-Max in years
2006 to 2007.
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HAH(Medium sand) 7t 71.1%=Z 7F3 %o] X
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15.8% #AEFA . I W el gAar)
7F 2 mel el 42 (Granule) 7t 27.5% % 713
A G e, I thee] A#(Pebble) &
22.1%% AASATE. Fa et AHAGS YAA
717F 1 mn ©]’¢%l SZ2HAHVery coarse sand)
7V Z¥7z} 40.0%, 33.3%=% 7t o] XAFAL
o, I o] ZYHAHCoarse sand)® 7h7t
29.5%, 271.2%% ZA3FATEH

olE FTHMEH, ATMIS dAA717F 2 m
o]l A7 (Gravel)ol 52.1% HAE VEXHJL
o, Fae AHAAL 20% ©1de
J8uv FFGS JAA717F 250 mn o] 8k
#(Sand) 7t 95% ol’dol HEx = tE FAHYE
2o AAYAIT E2EH A (Table 3).

ol

°

Table 3: Sediment type in accordance with areas

Types of sediment Mesh YY GN DH SC
8 mn 0 25 29 44
Pebble
Gravel 4 mn 0 22.1 47 133
Granule 2 mn 0 215 125 216
Very coarse
2and 1 mm 0 17.5 40.0 33.3
Coarse
sand 500 mm 4.7 175 295 27.2
Medium
Sand sand 250 mm 71.1 6.6 58 0.2
Fine sand 125 m 158 4.1 0.6 0
Very fine
sand 65m 84 22 4.0 0
Total (%) 100.0 100.0 100.0 100.0

YY: Yangyang, GN; Gangneung, DH: Donghae, SC:
Samcheok
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Table 4: The broken and capsized two type AR by
monitoring year

Stability of AR

Year Type}s of No. pf
(Area) AR AR Stable Broken Capsized
Dice 1,655 1,654 1 0
2006.
5. Unevenness 790 318 230 242
(YY)
Total 2,445 1,972 231 242
Dice 1,628 1,625 3 0
2007
5. Unevenness 700 472 68 160
(GN)
Total 2,328 2,097 71 160
2007 Dice 1,721 1,629 92 0
1. Unevenness 1,944 1503 141 300
(DH,
SC) Total 3,665 3,132 233 300
Total 8,438 7,201 535 702

YY: Yangyang, GN: Gangneung, DH: Donghae, SC:
Samcheok; AR*: Artificial reef

Table 5: The broken and capsized dice AR type by
deploying year

Year No. of AR Stable (%) Broken (%) Capsized (%)

1996 963 951 (98.8) 12 (1.2) 0
1997 1,303 1,283 (98.5) 20 (1.5) 0
1998 887 882 (99.4) 5 (0.6) 0
1999 806 779 (96.7) 27 (3.3) 0
2000 460 460 (100.0) (0.0) 0
2001 229 222 (96.9) (3.1 0
2002 256 231 (90.2)) 25 (90.2) 0
2003 100 100 (100.0) 0 (0.0) 0
Total 5004 4,908 (98.1) 96 (1.9) 0

Table 6: The broken and capsized unevenness AR
type by deploying year

Year No. of AR Stable (%) Broken (%) Capsized (%)
1996 590 238 (40.3) 160 (27.2) 192 (32.5)
1997 200 80 (40.0) 70 (35.0) 50 (25.0)
1998 698 450 (64.5) 48 (6.9) 200 (28.6)
1999 1,058 743 (70.2) 155 (14.7) 160 (15.1)
2002 888 782 (88.0) 6 (0.7) 100 (11.3)
Total 3,434 2,293 (66.8) 439 (12.8) 702 (20.4)

7 gz BEZE 2A 173
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Figure 9)

Table 7: The buried two type AR by monitoring
year

Stability of AR

Year No. of a
T f AR
(Area) P ° group AR Stable  Buried
2006. Dice 15 11 4 (0.5-1.0)
5. Unevenness 5 0 5 (0.5-1.0)
YY) Total 20 11 9
2007. Dice 15 12 3 (0.5-1.1)
5. Unevenness 5 3 2 (0.5-1.2)
(GN) Total 20 15 5
2007, Dice 15 10 5 (0.5-0.8)
(]lle Unevenness 5 1 4 (0.5-1.0)
S0 Total 20 11 9
Total 60 37 23

YY: Yangyang, GN; Gangneung, DH: Donghae, SC:
Samcheok: () Buried deep
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Hist Ao=R Hejxyth dHE, 1996d, 20019,
200249, 2003 Al E oAM= wEo] &
AJ3HA] etttk (Table 8).

Table 8: The buried dice AR type by deploying year

Year No. of a group AR Stable Buried (m)
1996 9 9 0
1997 12 10 2 (0.6-0.7)
1998 8 5 3 (0.5-1.1)
1999 8 4 4 (0.5-1.0)
2000 3 2 1 (0.8)
2001 2 2 0
2002 2 2 0
2003 1 1 0
Total 45 35 4 (0.5-1.1)
Dice reef
S
£
5
wn
—
Stable Capsized Broken
Stabilty of AR
B 2005 02006 02007
Unevenness reef
100
g 80
z 60
=)
8
@20
0
Stable Capsized Broken
Stabilty of AR
2005 {2006 02007

Figure 8: A comparison of the artificial reef stability.
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Table 9: The buried unevenness AR

deploying year

type by

Year No. of a group AR Stable Buried (m)
1996 3 1 2 (0.6-1.0)
1997 2 0 (0.5-1.0)
1998 4 2 (0.5-1.2)
1999 4 2 2 (0.5-1.0)
2002 2 0 (0.5-1.0)
Total 15 5 10 (0.5-1.2)

Broken

Buried
Unevenness reef

Buried
Dice reef

Figure 9: Broken and buried condition of two type
reefs.
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