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Abstract

A sudy on the role of intertidal buffer zone on the purification of
polluted nearshore water was performed. Some gravel samples were taken
from a intertidal zone, and their microbia activity was estimated using an
aerobic respirometer system, and compared with that of suspended marine
microorganisms existed in a near shore water. The maximum oxygen
uptake rate of the suspended marine microorganisms, indicating the potential
of purification of polluted near shore water was 0.15mg Ou/L/hr. For the
gravels from the intertidal zone, the maximum uptake rates of oxygen were
affected by the vertica positions, but their gross value were around 0.77mg
OJ/L/hr, which was around 5 times higher than the purification potential of
polluted near shore water by the microorganisms existed in the near shore
water. This indicates that daily purification ability of the gravd in the
intertidal  zone is amount to around 185 mg BOD per cm® of gravel
surface.  However, microbial activity of the gravel and their purification
ability of pollutants were severely affected by inflow of fresh water. As
amount of fresh water flow into the sea water was increased to 10% of the
total polluted water, the microbial activity, as well as the purification ability
of pollutants was severely decreased, and a over 20%, they were
approached to the minimum value. The microbial activity of the gravel was

aso affected by the concentration of pollutants. When the concentration of



pollutants exposed to the gravel was increased to 10 times of the normal
concentration, the oxygen uptake rate, indicating microbia activity of the
gravel for degrading of organic pollutants, was not so much different, but
the total oxygen consumption was 1.6 times a the norma vaue. This
indicates that the gravel intertidal zone plays an important role in controlling
the non-point source pollutants from land, as well as self-purification of

polluted near shore water by trapping and degrading the particulate organics.
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Table 2.1 Distance and types of coastline (km, %)[ZTEQTY,
1992]

Total Continent's | Island's Types

Articles Artificial] Sand | Rock
km % e o = . beach | beach | beach Etc.

Entire 11,542.4|100.0| 6,227.5/100.0| 5,314.9/100.0f 1,632.1|  585.6] 980.2| 8,344.5
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Table 2.2 Tidal characteristics of Korea [F5o]&R 53 A}, 1996]

Articles The west coast The south coast The east coast
Spring range 3.278.2m 1.27 3.0m 0.3m
Low in February, ) ) Low in March,
Changes of the o Low in March, April o
high in August o high in July
sea level . high in July, August )
(difference : 0.5m) (difference : 0.3m)
Daily inequality A little A little Very much
High tide o ) Same in low tide ) )
] ) More in high tide | . o ] More in low tide
inequality different in high tide
Day tide Double day tide Double day tide Single day tide
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Table 2.3 A height of wave for sea area of Korea [3]%<AFE,

1998]

The west coast The south coast The east coast

Articles
Incheon|Gunsan| Mokpo | Wando | Yeosu | Busan |[Pohang|samcheok|Sokcho

The Height of

the wave(m)
The direction

27 165 |13 | 12 156 | 74 | 52 8.4 8.0

SW | SW | SSW | NNE |S-SE| SW | NE |NE-SE| NE
of the wave

The average

4.635(3.623]2.338|2.002{1.808|0.641 0.123| 0.175 |0.195

sea level(m)

(4) i3}
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Fowstel, dlagke] Fuwists A4S Ak dAxldE HA"E §A4
o] BEANCEM)7F sl Aol A8t withrb olx] 7] wiito] dojub= H
A4 sdnistel, AZwsoel ofste] siA b WAL EE §718k
dojubs FREFAHAWHEERMN) HHsrt Aok, St 7159
Wslol] oste] Ao Eo] wr Wb Ho] Al HE vjge W
To AVE WOk siMwss Aok g A S v
AL e WsE A, Ao Hitrl&o] aT W7t bdzk Ak
H9 ot FsWe axb mm W erevia Iop(r]o] A5
e s Adseh. AEHE of 2wk |l e HEW7IOke S
He AR oF 100 myt WEekol ATk gek[e], 1992].
oy @714 Agke) sl skt )= sl wek Zbol7t 9l
o AR 2A 3 Fgel] od Zlo] oiEeln HsHwsts A
2 13 F719 A-A st FE3E o|Fa Az dHe vt}
o] glvh. webAd ddld WU A7 A7 AEe] Ex
a719AI7IRL Agel vt sk Aol M ol 1€
1,020 7 1,024hPa2 HHAE Yehl=dl ol AlHlelo} m7)ete] g
ojty. A7Igte]l AF WA= A FAHd P WA el 79
1,00571,008hPa®l HAAS BRI shASE  EAe TIShAE
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Table 2.4 A distribution of tideland (kif, %) [3l ¥4, 1998]

Articles Area Cities Counties | Area
the whole country Yeongkwang| 137.1

W-coast:1,980ki | 35 places |2,393.0

Muan 204.7
S—coast: 413k
Ganghwa | 339.5 Mokpo 6.9
Ongjin 148.0 Sinan 331.1

Incheon = 5 places | 1 750.8 |Jeonnam 11 places| Jindo | 17.3

(685.0/28.6%)  [™Seogu | 2.6 | (1,054.1ki/44.0%) | Haenam | 49.2

Yeonsu 44.1 Wando 49.7
Gimpo 49.0 Goheung |110.5
Kyeongki : 4 places | Hwaseong | 81.7 Gangjin | 78.8
(153.5ki/6.4%) Ansan 5.2 Yeosu 65.9
Pyeongtaek| 17.6 Gwangyang | 2.9
Dangjin 28.4 Hadong 14.1
Seosan 67.9 Gyoengnam Namhae 17.3
Chungnam : 6 places| Taean 102.1 5 places Sacheon | 19.4
(304.2kit/12.7%) Hongseong| 9.8 (59.0kit/2.5%) Goseong 5.3
Boryeong | 32.7 Masan 2.9
Seocheon | 63.3
Gunsan | 22.3 Busan 1 place

Jeonbuk : 3 places
(113.6kr/4.8%)

Buan 16.9 (23.6kit/1.0%) Gangseo 23.6

Gochang 74.4
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AHE- 1998].
(2) FA9 &%

A A FAYE FAA R Boshy] el 19719 249 29 o]
o] FAHramsan)olA 'S XA RA 53] ZAlHom Fagk FA
73+ & 2oF(the convention on wetlands of international importance
especially as waterfowl habitat)S il =5 1299 wg3dt. 20
A7) SR AESTEAE Y A og2A FA9 Fado] Fzhgel wet
90T FHAFEOF FS) et B E 607 =ol A 1147w o ® STt
A=t ks 97ded T S AR A AN 9], 1999].
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Table 2.5 Representative tidelands of Korea

[FAEA dH3e,

1999]
Number of Number of
Orders Wetland ) Types o
species aquatic birds

1 Saemangeum 16 Tidland 126,278
2 The mouth of geumgang 16 Tidland 55,603
3 The mouth of Nakdong 13 Tidland 28,162
4 Asan bay 12 Tidland 75,880
5 Namyang bay 12 Tidland 29,613
6 Suncheon bay 10 Tidland 35,261
7 Ganghwa 1sland 10 Tidland 24,037
8 The south in Yeongjong island 8 Tidland 24,966
9 Abhae island 8 Tidland 26,660
10 Hampyeong bay 7 Tidland 10,573
11 | AB area of Seosan reclaimed land 5 Lake 48,379
12 Geum river 5 The bank of an estuary 47786
13 Haenam bay 5 Tidland 13,187
14 Maean 5 Tidland 8,102
15 Geumho lake in Haenam 4 Lake 123,347
16 The south sea 4 Tidland and coast 16,361
17 Cheonsu bay 4 Tidland 11,485
18 Yeongkwang 4 Tidland 5,233
19 (Galsa bay in Gwangyang 4 Tidland 3,922
20 The north in Yeongjong island 3 Tidland 2,031

2.1.6 Aete] FaAA

1999 1€% Al 92 vebe] vy e 793 28704, o
3 22704 T T S07HAolH FRke] YAEEE Hafele] 1374
2 M Be AAY 46.4%E A s §
(28.6%), S8t 7M4(25.0%) <=olar Aorate]l 79
(45.5%), A3t 7TMA (31.8%), &3t 5/04(22.7%) +=°]Th
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Table 2.6 Port facilities of Korea '97  [3]%54HE, 1999]

Articles|  Capacities Facilities
Tons, - s | o
Berth thousands| FIET | Moles |anding LISNEES | g5\ Were | Ficlds
Ports [year 8€s \wharfim S
Total | 564 | 359,929 [85,888 50,196 | 137 | 51,892 33 | 19 | 6,023
Free ports| 526 | 352,908 82,205 |33.690 | 134 | 38,554 33 | 19 | 5,867
The west | 1as | 61716 |17.488 | 2473 76 | 8553 11 2 | 2,356
coast
Tﬁi;gfﬂl 936 | 181,457 41,383 |16,167 55 | 22489 20 4 | 2,008
The east | 107 | g9 735 193,334 115,050 B8 | 7519 2| 13| 1503
coast
Coastal | a0 | 7091 | 3,683 16,506 3| 13,338 0 0] 156
ports
The west | 703 | 140 | 3:800 32,271 0 0 0
coast
The south o | g 60 | 1 83 | 0,004 0 7.927 0 0 39
coast
The east | 10| 900y | 1660 | 3612 0| 3140 0 0] 124
coast

(2) o1& A

S vkl ojgie] A& 1, 2, 3% oj&e] 410704, %
Mo A & WA o &gfRde] 18297022 F 2239709 o @]
AAske] gtk A1E ol g o] gH eIt A=A oo AN A
o] 97|27t 9lom A3F o]3re o] Fe] A ool yHe] We

o
e
rr
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% oEE o] 2AsE oY 2AAR 1FRG Axsrt 42

367N AEA A FFATE Fko]l #AStaL Qlrh 1998 #Al 1539
k! 2

2 gt} A2F o o8Vt A o] FAAR A=A A
7} BAst=d 1998Wd A & 3057047 AAlske] 9low e sto)

7Hd B 138704 o] (45.2%), Asitel 1137§4:(37.0%), -3l <tol
54M2(17.8%)7F JA 3t Ak A=l AqfEEge 1998dE A
8294w ZALERTE o] F YT Fdo] WGsE FA &t
B3 971/ AR AEH X E AFEAH BAEE7E 354714:(36.5%)
2 7F4 ga gdo] Aghdx 303/MA(31.2%), ABAAEE 9274

(9.5%), AF%= 7T1/HA2(7.3%) olvt[3] F4k-, 19981

Table 2.7 Distribution of costal fishing grounds [3] %44, 1998]

The 1-st | The 3-rd | The 2-nd
ports(%) | ports(%) | ports(%)

The whole country| 2,239(100.0)] 69(100.0)f 36(100.0)| 305(100.0){ 1,829(100.0)

Articles Total(%) Small ports(%)

The W-coast 662(29.6)]  13(18.8) 15(41.7)] 113(37.0) 521(28.5)
The S-coast 1,372(61.3)]  26(37.7) 18(50.0)| 138(45.2) 1,190(65.1)
The E-coast 205(9.1)|  30(43.5) 3(8.3)]  54(17.8) 118(6.4)

D A1F oFArA

Al AR, jAleE A

S
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AL AT &l Faat -, 1998 1.

Table 2.8 Costal fishing grounds of the 1st sort (m, %)[3] %A,
19991

Break | Lighter's . |Embank] ... Landing Inner Jetty
Groin Slip way break
water | wharf ment stage water wharf

Articles Total

The whole |81,412|32,692| 31,285 |4,449| 7,891 | 1,143 | 807 | 1,630 | 1,515
country | (100.0)| (40.2) | (38.4) | (6.5) | (9.7) | (1.4) | (0.9 | (20) | (1

14,462 | 6,430 | 3,623 | 340 | 2,762 | 293 699 | 235 80

The W-coast |50 o) wag) | 50 | o) | 19.0) | @0 | we | .8 | 06

26,825 110,849 | 11,629 | 150 | 1,694 | 355 108 | 980 | 1,060

The Scoast | 15000 o) | 433 | 08| 63 | 03 | 00 | 61 | @o
The Bocons, | 10:125 | 15413 | 16,0331(8,959| 8435 | 495 | | 415 | 375
€ B0 (100,00 | (38.4) | (40.0) | 9.9 | 8.6) | (1.2 (1.0) | (0.9

A 153 ofFgA AL WA 7E AAL] 40.2%° HE3E 32,692m
3 Eok7 31,285m(388.4%), Z<F 7,891m(9.7%), WAHA
4,449m (5.5%) <=o]t}.

@ A3%F AFAA
A3Fo) 8-S WA, gAlAl, Hokd Fob ajMo] Ao w

WA 7 AdAe 47.9%%1 15,356m= 7P WAL

10,458m(32.6%), &¢+3,479m(10.8%) ol th[a] Ak, 1998].

o)
o
H

e
o2
X
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Table 2.9 Costal fishing grounds of the 3rd sort (m, %)[3]%5Ak
F.1999]

Break |Lighter' . |Embank| Slip |Landing Jetty

Articl Total
riicles Ol | ater |s whart ment | way | stage | wharf

The whole |32,083| 15,356 | 10,458 | 968 | 3,479 | 562 130 | 1,045 | 85
country —1(100.0)| (47.9) | (32.6) | (3.0) | (10.8) | (1.8) | (0.4) | (3.3) | (0.2)

12,343 5,515 | 3,152 | 968 | 1,926 | 150 100 032

The W- t
© O 000 | 4 | 255) | 78 | (156 | 1.2 | 0.9 | 43
The S . 16,698 | 8,041 | 6,186 1,553 375 30 513
€ D~=C0as -
(100.0)| (48.2) | (37.0) 93 | 22 | 02 | 61
The B t 3,042 | 1,800 | 1,120 37 85
() —Coa - - - -
* 11000/ | 59.2) | (36.8) (1.2) 2.8)

AbH 2 = At A5, WAMA(7.8%), A2(0.9%) vlFo] =

on, e Aghe AFE2.2%), =FH(B37.0%), FAHALE EA(2.8%)

@ A2F oA

A2F & AdL WaAZE 74 Bl dA9] 45.8%% 40,832m
of olzx A= 21,858m(24.5%), ZFF 14,348m(16.1%), =<t
12,154m(13.6%) ]t}

Wk AlAde b ot 10,928m(26.8%) 2 7H R A o

Sol ANYE 6,427m(15.7%), FHHE 4,630m(11.3%) <=0l A%
4 94 Aebdmel Afol 744 ol AAS) 30.4%2) 8,608mol ol
23 tgo] A4HE 3,420m(15.6%), QAFAA 3,171m(14.5%) =
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83m(20.8%)8 A}

o AAEEsL obdl Al

O

BEYE Aebdsel 1Y Bl 9% 2,

r
(L
X
o
Ho
rlr
o
)
2
W
%,
B
o
fo,
o
o
to,
rlr
g

o] 1,858m(12.9%)= = &7} AW 9k d=e FAF 12,154m

= AAYET) 5,168mE AAY 425%S HHshn Fako] 25.4%¢<)

2R AL F 164,8556mol™ o]z Aol 94,861m(57.6%)
2 953 w3 3ok 37,500m(22.7%), WtA 17,871m(10.8%), EoF
2 14,462m(8.8%) ol tH &l F2HE-, 2002].

Table 2.10 Distribution of small-scale ports (m, %) [BAAAH-, 1999]

Articles |Ports| Total |Quay-wall Lighter's | Landing | “Break Groin | Embankment
wharf stage water
The whole 164,855 75 14,462 | 94,861 | 17,871 | 86 37,500
1,829

country (100.0) |  (0.05) (8.8) (567.6) | (10.8) [(0.05) (22.7)
The - 25,493 4,128 | 17,695 | 2,540 1,130

W-coast (100.0) (16.2) | (69.4) | (10.0) (4.4)
The 190 124,608 4214 | 73,979 | 11,558 | 86 34,771
S-coast || (100.0) B4) | (594 | (93) [(00n] (7.9
The e 14,754 75 6,120 | 3,187 | 3,773 1,599
E-coast (100.0) | (0.5) (415) | (21.6) | (25.6) (10.8)

A mor] WAL AL gl= Aow AR ke A
A AT A= oy AFgS st SO AR A=
B} sk

_33_



(3) WxA AAdds}

1998 % dAl f-evtete WxAle F 1,8927MA2A AA AFe
1,109,203melt}t. o] F  FIrRAEWEAE 7.3%% 13874
248,837m(22.4%), A He A 92.7%%] 1,7547) 2
860,366m(77.6%)°|tt. A= wrzAld o3 FaHA-e 1,062, 3kl
o2 o] A =WAH 12,298.6kre] 11.6%°l sidatct. wWzAl 170

2 Hit WA 56haldl FrhAE|WEAe] H$-+= 554ha, AW

A zAe] A$E 17ha A7t = Juf. ®=d wzA 149
Hat dol= 586.3meldl o]F F7t#EW A= 1,803.2m=E °F 3u]H
T Av AgdEdEAe] 1/lad Hidol= 490.5m x|t
FAHE, 2000]

WxAle]l Aled FX 3 WA debdE7F 1,1327042(59.8%)

2 36,155.8ha(34.0%) % 7Fd Eda tgo] FAHLEER 204704
(15.5%) 2 26,760.8ha(25.2%)%2 EFSFT},

Table 2.11 Regional distribution of tide embankments [E9&X%E

3Ah, 1999]

Total State=controlled Region-controlled
Number| Area | Distances |Number| Area |Distances [Numher| Area |Distances
(10%) | (ha) (m | (10%) | () | (m | (10")| () (m)
Total 1,892 |106,228.8|1,109,203| 138 [76,519| 248,837 | 1,754 |29,709.8| 860,366
Busan 2 51.7 5,386 - - - 2 51.7 5,386
Incheon | 165 | 6,408.1 | 138,774 | 20 | 4,361 | 41,092 | 145 |2,047.1| 97,682
Ulsan 1 26.6 188 - - - 1 26.6 188

Kyeonggi | 91 20,748 | 91,374 2 |17,812| 4,624 89 12,936.0| 86,750

Chungnam | 294 | 26,760.8 | 142,492 | 15 |21,630| 21,445 | 279 |5,130.8 | 121,047

Jeonbuk | 64 | 13,6143 | 116,141 | 17 |11,822] 73,789 | 47 |1,792.3| 42,352

Jeonnam | 1,132 | 36,155.8 | 560,016 | 74 ]20,043] 99,243 | 1,058 |16,112.8) 460,773

Kyeongnam| 142 | 2,430.5 | 54,590 10 851 | 8,644 | 132 | 1579.5] 45,946

Jeju 1 33 242 - - - 1 33 242
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Table 2.12 Established chronologies of tide embankments[&%]&3Z

SFAL 1998]

Chronicles established
Articles Facilities| ~45 | 46~61 | 62~71 | 72~76 | 77~81 | 82~86 | 87~
% % % % % % %
Total 1,586 |759| 48 1302191327/ 21|81 | 5 [52] 3 [20| 1 |45 3
Total State 91 353813141618 7|8 1213|565 |6 |3 |3
Region | 1,495 |724|481289/19(311|21|74| 5 (40| 3 |15] 1 |42 3
Total 2 2 1100
Busan State
Region 2 2 (100
Total 95 37139132134119]120]| 1|1 412121111
Incheon State 8 2125041501 (13|11]12
Region 87 37143(130(35(15(17 21212111
Total 1 1 (100
Ulsan State
Region 1 1 {100
Total 49 9 118125518 |17|3 6|24 |1 212
Kyeonggi State 2
Region 47 9119125638171 2|2 |5 |1 |2]1]|2
Total 261 (103139 48|19 54|21 (34131616 3| 1|31
Chungnam | State 14 31225 |36 117131212 |14
Region 247 1100140143 |18 |54 (22 (3313|135 | 1]1|3 |1
Total 56 18132111120(12(21(13[23| 2 | 4
Jeonbuk State 12 9 |75 2117011 8
Region 44 9 (21 11|25(12|27(12]27| 2 | 5
Total 985 534 54 [168] 171192/ 2022 2 |20] 2 |10 1 39| 4
Jeonnam State 49 2114314 19| 8[16(2|4[8|16]3|6|3]|6
Region 936 |513| 55 (164] 18 |184| 19120 2 |12 1| 7| 1 36| 4
Total 136 | 5842181342131 8|6 |8 |6 |1|1|1]1
Gyeongnam| State 6 213312 133| 2|34
Region 130 | 56(43]16[12[40(31| 8 | 6 6| 1]1]1]1
Total 1 1 {100
Jeju State
Region 1 1 1100
(5) FFAA
1998 &dAl Z+E AWl oJsfiA] Agte] AA8HE #AFFIAE A

o 27370420 oF 44.3%° SiFEte= 121704 1 S B
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o ARMEFFEA Hel SdT e
o WA= AFE T R ANEAT, A A2AT, S 3kl

Tor BFHyW Aol 2027024, 2,982.8ki7t X4 H of
A o]F e doke] 6874, 2,625.1km7t A AH glow 53
FAA = 4704 16.80kn7F A A E o] A

Table 2.13 superannuated degrees of costal facilities [53%, 1998]

Ages Consolidating project
Articles
Under | Under | Under | Over ) )
Total 10vears| 20years | 0years | 31vears Unknown| Total |Creation|Repair| Etc
Total 3,669 38 34 52 576 | 2,969 |3,669| 1,349 | 642 |1,678

Tide embankment | 783 | 6 14 38 566 159 | 783 | 10 | 192 | 581

Sea wall 278 | 21 10 3 6 236 | 278 | 78 196 | 4
Corrosion= 1 140 |} 1 0 1 | 129.[132| 86 | 46 | 0
prevention
Submersion-

) 47 1 7 0 0 39 47 27 20 0
prevention

Sand-prevention | 2 0 0 0 0 2 2 2 0 0

Seaside road | 253 8 2 7 3 233 | 253 | o4 66 | 133

Floodgate 12 1 0 2 0 9 12 3 9 0

Reclamation of

\ 29 0 0 0 0 29 29 26 2 1
public water surface

Water facilities 6 0 0 0 0 6 6 6 0 0

Ports 2,127 0 0 0 0 2,127 |2,127] 1,057 | 111 | 959
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Table 2.14 Dimensions of costal resorts in Korea [#333% . 3

S8FATY, 1999]

National(A)  |Near shore cities(B) | Near shore counties(C) B/A C/A
Articles

Places| Area(km) |Places| Area(kn) |Places| Area(kr) |Places|Area(kr)|Places|Area(km)
Public sea 7.528.83 5,351.08 4510.89 i
area T 064835 3 |(264835)| % |(26asaz| 79| TLL 310} 999
Beach for | o)\ 1 9g g4
leisure
Vﬂ;‘;ﬁo“ 175 | 18356 | 72 | 5441 | 58 | 4530 | 41.1| 296 | 331 | 247
Tourist 8 | 4412 | 5 | 2748 4 1680 | 625 | 623 | 500 | 381
attraction
Special 1o o751 | 10 | 260155 | 6 | 256296 | 526 | 944 | 316 | 930
tourism zone

Table 2.15 Distributions of costal tourist attractions [FELT
€, 1999]

, Total Beach for leisure Area for landscape
Articles
Places Area(l) Places Area(kr) Places | Area(kn)
Total 324 112.09 224 28.94 100 83.15
The W-coast 102 41.07 60 22.44 42 18.63
The S-coast 70 52.02 35 2.28 35 49.74
The E-coast 139 17.89 116 3.11 23 14.78
Jeju 13 1.11 13 1.11 - -
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Table 2.18 Characteristics of near shore water '97

(&35, 1999]

Temp

Coast . oH DO |COD | T-N | T-P | SS
) (mg/0) | (mg/0) | (mg/0) | (mg/) | (mg/¢)

Incheon 14.5 | 7.98 | 8.56 | 1.54 | 0.449 | 0.030 | 41.5

Asan 14.7 | 8.01 | 8.24 | 1.01 | 0.313 | 0.026 | 31.0

The Taean 14.9 | 8.14 | 8.62 | 0.70 | 0.102 | 0.014 | 23.9
W-coast Gunsan 15.0 | 7.99 | 8.72 | 1.77 | 0.642 | 0.022 | 47.7
Mokpo 16.1 | 8.07 | 8.27 | 1.81 | 0.277 | 0.020 | 12.7

Wando 16.6 | 8.09 | 8.23 | 0.94 | 0.055 | 0.014 | 14.0

Yeosu 17.2 | 8.12 | 9.12 | 1.77 | 0.088 | 0.044 | 10.7

Gwangyang bay| 18.3 | 8.19 [10.21| 2.21 | 0.145 | 0.058 | 14.6

The Samcheonpo 17.0 | 8.07 | 7.93 | 1.74 | 0.169 | 0.024 | 6.2
Tongyeong 16.6 | 8.03 | 7.94 | 2.01 | 0.190 | 0.022 | 5.4

Srcoast Jinhae bay 17.6 | 8.22 | 841 | 2.23 | 0.268 | 0.031 | 3.5
Masan bay 17.4 | 8.31 | 7.75 | 3.85 | 0.894 | 0.110 | 6.4

Busan 17.5 | 8.15 | 7.84 | 1.66 | 0.320 | 0.050 | 3.5

Onsan 17.6 | 8.23 | 8.37 | 2.06 | 0.310 | 0.032 | 4.5

Ulsan 17.9 | 8.08 | 7.66 | 1.84 | 0.642 | 0.045 | 5.2

The Yeongil bay | 16.3 | 8.06 | 8.05 | 1.09 | 0.177 | 0.013 | 9.3
B const Ganggu 14.8 | 7.90 | 7.97 | 1.36 | 0.218 | 0.023 | 9.3
Samcheok 14.8 | 8.13 | 8.15 | 0.72 | 0.102 | 0.011 | 9.2

Jumunjin 14.9 | 7.94 | 7.84 | 1.09 | 0.192 | 0.024 | 9.5

Sokcho 15.1 | 8.14 | 8.79 | 1.37 | 0.188 | 0.014 | 8.9

Jeju 18.7 | 8.13 | 7.14 | 1.42 ] 0.286 | 0.026 | 7.1

Jeju Seogwipo 19.4 | 8.22 | 7.78 | 1.25 ] 0.223 | 0.017 | 6.6
Pyoseon 20.3 1819 | 7.11 ] 0.91 | 0.043 | 0.015 | 6.8
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Table 2.19 Chronological occurrence and characteristics of red

tides [ FFA FA/NA71E - FFAF, 1999]

Articles Species Characteristics
) 35genuses
Diatom .
I 1970 123species Diatom redtide - Short term(whithin a week)
n S
| ldgenuses low density red tide(5,000cells/ml) - locally
Cochlodinium ]
67species
. 49genuses
Diatom )
I 1950 163species | Cochlodinium = Long term(over 10 days), high
n s
| 28genuses density red tide(5,000cells/ml) - widely
Cochlodinium :
120species
_ 49genuses
Diatom .
I 1990 170species Appearance of new venomous red tide
n
. 28genuses fish and fishshells fall dead
Cochlodinium i
123species
19934 o] 1998\ 7k4] g-glupe} Abell A LA A xH4+= 377

Aolt)h, o]lE dxd=E Ay Hw, 1993ydo] 387o|emn, 1994 &

1995 o] zHzF 2973 65740t 19980+ Al v x]o] 2nj

of FE = 12279 Hxrt st Hx A9 -y
3

|

A Aoto A WA= A=A dAS Hola Quh Iy EANIE
T 9T AAAN 5 FAo o] AA WSk ok X FoA EA
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Table 2.20 Damages by red tide [FFZ34A FAMNA7 G35
ARR- 1999]

Year Area Damaged lives Financial Frequency
damage(won)
1993| Tongveons, GOSCOng, | » o wock Perch, Flatfish| 84 billion 38
Geoje
1994 Geoje Flatfish 5 billion 29

Flatfish, Mya Arenaria,
Amberjack, Ear shell, 764 billion 65
Sea-squirts, Bluepoint

The S-coast, The

1995 E-coast, Wide

Flatfish, Mya Arenaria,

Amberjack 21 billion 61

1996 | Gyeongnam, Jeonnam

Gyeonnam, Jeonnam, Fflatfish, Tthread-sail,

1997 Busan, Gyeonbuk Filefish

15 billion 62

Mya Arenaria, Aamberjack,

Ooplegnathide 1.6 billion 129

1998 | Tongyeong, Namhae

_51_



2.3 A By R AYrle A%

F3 674RAT} olo] pAHe] il A AT, AN
A% W YR, A5dde ERNAR Sow BT} g

Table 2.21 Relevant laws of coastal maintenance

Type I Typell Typelll
Articles . . o, . -
Relevant law for basis |Laws for spacial utilization and|Maintenance of coastal facilities
policy management and improvement of sea area
- General plan for - Use and management of 14 laws
land development territory - The port act
Statutes| - Marine development - Public lake management law | - The aquania act
basic law - Urban planning law - Tide embankment manage-
- Tourism promotion law ment act
- The coastal management law
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< Coastal lands >

< Coastal line >

< Coastal sea area >

General law for land
development*

land management law

Marine development basic law

Public lake management law*
public lake landfill law*

Urban planning law*

Forest management law

Basic agricultural law
Agriculture and fishery maintenance

law

Manufacturing management law
Industrial development law
Special case for the garden

development
Mining management
Circulation park development law
Island development promotion law#*

Fishery law
Fishery promotion law
Fishery resource protection
Decree
Fishing protection decree

Submarine mineral development
law
Salt management law
Aggregate mining law

The port act*
The aquania act*
Tide embankment managements

Marine transport law
Marine traffic safety law
Open ports management law
Canal affairs law
Admiralty law
Marine science investigation law

The coastal management law
The wetland conservation law*
The nature park law
Cultural properties protection act

|

Tourism basic law
Tourism promotion law#

|

The river act*
Erosion control laws
Disaster measure law*
Farming and fishing

Environmental policy basic law#
Nature preservation law#*
Water quality contol law

Environmental assesment law

Lake water quality management

law

Basic environmental policy law#*
Environpolitics laws
Water quality management law
Environmental assesment law

Fig. 2.3 The system of special laws for the coastal maintenance
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Table 2.22 Projects of organizations for

coastal maintenance

Org. Project Org. Project
» Management of sea wall
P Planning and operating of » Coastal erosion control
preventing disaster Min@stry of [p Establishing counterplans for
» Emergency measure of Agriculture el
N ‘ and Forestry agriculture
Administrat| ~ disaster » Maintenance of agriculture and
ion i isi .
» Planning and supervising of fishery
disaster relief Ministry
D Other disaster relative affairs |Construction |» Maintenance of river
» Developing islands &Transporta | » Maintenance of road and railroad
tion
» Conservation of wetland
‘ » Conservation and restrict of
» Maintenance of coastal ¢
Ministry of . Ministry of environment
facilities . f -
maritime environment | ) Expansion facilities for water
) » Improvement of coastal area
affairs and supply
fisheri » Special supervision of
1Sher1es » Treatment of garbage and manure
olluted coast L . . )
P Ministry of |p Constitution of tourist attraction
Culture &
Tourism area
S dAggulst HuE A BA3 §3S WA A9 253
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Table 2.23 Coastal relevant laws and major plans

Relevant law

Planning and methods

Doubled project with coastal

management

Local balancing

*Plan of grobraum and promoting

development

=Jurisdiction of related ministries

Maintenance of| "Plan of settlement living space in _
) *Local development project
agriculture and fishery
fishery *Fishery development *Break water, sea wall, etc.
Promotion of ) .
*Construction of landing stage,
backlands sBacklands development plan . ' .
, lighter's wharf, tide embankment
developing
Promotion of |*10 year plan for island general| *Break water, sea wall, tide
islands developing| develoment embankment
Tourism . . )
) *Tourism development basic plan |=*Contruction of seashore
promotion
Environmental | =Specification and management of| *Improvement of marine

environmental

control

special administrative coast and

environmental preservative coast

policy special area environment

Maintenance of |=Instructional — management  of| *Construction of marine ecosystem
nature ecosystem conservation zone park
Marine «Specification and management of

*Improvement of water quality in

marine enviroment

Maintenance of

*Swamp conservation basic plan

*Construction of wetland ecosystem

wetland park
Quay-wall, sea wall, tide
Harbor law *Habor development plan
embankment
*Quay-wall, sea wall, tide
Port law *Port development
embankment

Management of

sea wall

*5 year plan for maintenance of

tide local embankment

*Maintenance of local control tide

embankment

Erosion control

project

*Erosion control plan

*Coastal erosion control

_56_




232 ¥ ALY 7=

0

o Arls &

wal

N

o ASH4k A

HH

ol

__oﬁ

—_
10

N

1o

)

np
__oﬁ

Kok
T

H4 Asrle

e

)

0
—

213}

7HE W 7 A

3

3

=2

27} 3l

o= 5-E 9 7|50

S

7o)}

ol

B
o}

O
Tor

AA 27sa, A e

:A#l
_EH

110

ojo

el
blo

o135

Beach cleanerE %

1
R

75l

T e FAA)

AW FAEAE AHEE

S

A2

;‘_{ll—

ol
]

Fod

5]

E o
% 79

ol

gt

—_
10

TR

N
of

=K

_57_



19981.

[e]
d,

==

o

Z18

o N T CCRNCI o7
KA T W 2 o oo 4qr
— 1_ T
I SIS S g
ny o o do .
do W CCL WX B
> E B T N
WO W o % T oz s
o %P Jaa} 5._# - ﬁ ol W ~u
T B° T 0 ~
T CCE " < NP mﬁ
o[
T K ooz Wb mw w0
It ﬂ R = A ﬂo/l 0 i oﬁ
0 al or Ao A
muwmoﬂ T 2 m.xAmuw 1
=0 00 TH NI R N
o= & AR E N o F "
o mooR 1) oy T oo g
ﬁi ‘Ul ﬂw ;IWJI ol R _ni AT o
N\re o - op N W dl NN o A
R A - - <
R I T R T
B IM mAUT =0 = z,f T Eo OE ﬂ_m IXH X ,ow gmu 5.0
w Lo 0T ook ows ° M om T
e O @ o F LR oo mow g BT
I N X H o N il v =
ol L T B of © o W oo L ® T
o < w o ol o o m 55 W o
R L B R = S B
T o L N A

Ozone
agents

Applied materials
Ultra sonic(160~400KHz)

Blue stone, Organic compounds
Centrifuge, Inorganic cohesive
Surfactant soil(Montmorillonite)

[=d s 284, 1998]

Principles
Extinction
Break cells
Neutralizing poison
Cohesion and
filtration
Adsorption
— 58 —

oz 9-guglel gl AREskaL
Methods
Chemical circumfusion
Sonication
Ozonation
Withdrawal sedimentation

Table 2.24 Methods for red-tide control

Yellow earth circumfusion
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Table 3.1 Initial Characteristics of sea water for the intertidal zone

q Temp.| DO | Alkalinity | Salinity | TOC Nitrate | Ammonia | Total-P
P (C) |(mg/L)| (mg/L) Cloo) | (mg/L) | (mg/L) | (mg/L) (mg/L)
8.12| 18 7.28 128 32 10.27 0.02 0.3 0.0037
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Table 3.2 Characteristics of medium used for the biological

activity test for beach gravel

Content pH CODumn NO3-N PO4-P
Raw sea water 7.4 2.88 0.01 0.029
Medium 7.4 5.88 1.01 1.029
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Table 4.1 Characteristics of medium used for the biological

activity test for intertidal zone gravel

Content pH COD NO3-N PO4s-P
Near shore water 7.4 2.88 0.01 0.029
Medium 7.4 5.88 1.01 1.029
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Fig. 4.3 Cummulative consumption (a) and uptake rate (b) of

oxygen during the microbial activity test of the near shore water

Table 4.2 Changes in SCOD, NOs-N, and POs—P in near shore

water during the microbial activity test

Content pH SCOD(mg/L) NO3-N(mg/L) PO,~P(mg/L)
Initial | Sea water 7.4 5.88 1.01 1.03
Final | Sea water| 7.3 5.12 0.88 0.90
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Table 4.3 Changes in the soluble COD, NOs—-N and PO4-P for the

intertidal gravels during the microbial activity test

Content pH  SCOD(mg/L) NO3;-N(mg/L) PO,~P(mg/L)
Upper 6.4 1.148 1.031
Initial | Middle | 7.4 e, 1.154 1.035
Bottom 8.34 1.167 1.037
Upper 3.96 0.517 0.306
Final | Middle | 7.3 4.02 0.344 0.204
Bottom 5.38 0.236 0.124
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Table 4.4 Changes in SCOD, T-N, and T-P in near shore water

during the microbial activity test

Content SCOD(mg/L) T-N(mg/L) T-P(mg/L)
Initial Sea water 2 0.3 0.05

Fresh water 0% 1.82 0.24 0.05

Fresh water 5% 1.75 0.28 0.047
Final

Fresh water 10% 1.89 0.24 0.04

Fresh water 15% 1.86 0.12 0.052
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Table 4.5 Changes in the COD, T-N and T-P for the intertidal

gravels during the microbial activity test

Fresh Concentration (mg/L)
Content . .
water(%)|Initial Final Removed Conc.| Removal rate
0 0.81 1.19 60
COD 5 5 0.83 1.17 59
10 1.02 0.98 49
15 1.27 0.73 37
0 0.14 0.16 53
5 0.14 0.16 53
TN 10 03 0.18 0.12 40
15 0.21 0.09 30
0.02 0.03 60
5 0.02 0.03 60
T-P )
10 0.05 0.03 0.02 40
15 0.03 0.02 40
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Table 4.6 Changes in SCOD, T-N, and T-P in near shore water

during the microbial activity test
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Table 4.7 Changes in the COD, T-N and T-P for the intertidal

gravels during the microbial activity test

Times of Concentration (mg/L)
Content
pollutant [nitial Final Removed Conc.
Aver. Con. 2 0.78 1.22
10 times 20 15.0 5.0
COD
20 times 40 LA 12.8
100 times 200 186.7 13.3
Aver. Con. 0.3 0.16 0.14
10 times 3 2.46 0.54
T-N
20 times 6 3.6 2.4
100 times 30 27.8 2.2
Aver. Con. 0.05 0.03 0.02
10 times 0.5 0.41 0.09
T-P
20 times 1 0.54 0.46
100 times 5 4.37 0.63
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from intertidal zone

_90_



4.4.1 B 749 9

,WH.O

el
0%
o

—_
file}

i

ol

]

4

COD, NO3-N, POs~P ¢ AAZo] ¢F 1.19, 0.16 ¥ 0.3 mg/L

1
1

o]

sol AA

o] A7

]

X
o
iyl
o]

[e;

H] 7} oF 5% wj7}x] =

3

on

ok
!

= e

A
COD, NOs-N, PO,~P<¢] AA

o]

=
¢}

-
s

H 7} 15% 9< o
0.73, 0.09 2 0.02g/Le] A7

]

[e)

o
T

PN
T

Ho

3

#2450l

S e

1S
o =

22}

FH 2F20% ©

5]

L

wom B AAFE] W

_91_



Table 4.8 Parameters of COD, NOs—-N and PO4-P

gravels during the microbial activity test

for the intertidal

Articles COD NOs-N PO4-P
8th degree 7th degree 5th degree
Model . . .
polynomial polynomial polynomial
a 26.853485 1.1911403 0.029850816
b -0.35568597 -0.01424766 0.00016794991
C 0.16228928 0.013593975 5.7638316e-005
d 0.021194796 -0.0044967522 | -3.0366313e-005
Parameters| e -0.024248695 0.00059692153 2.2312311e-006
f 0.0040610884 -4.1908082¢e-005 | -4.7653398e-008
g | —-0.00029066477 1.5118408e-006 -
h| 9.7390998e-006 | -2.173805e-008 -
1] -1.2566142e-007 - -
1.4
—8— Gravels
1.2 ¢ —A— Sea water
1.0 -
‘\g 058 -
fa)
o
(@] 0.6
0.4 1
0.2 ]l/\\
/’/k’——
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10 15
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Fig. 4.9 Estimated Changes in the COD, NOs—-N and PO4-P for the

intertidal gravels during the microbial activity test
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Table 4.9 Total, exogeneous and endogeneous oxygen uptake rate

for the gravels from intertidal zone

S (mg/L) 2 20 40 200
OURtot,max 15 187 1712 144
OURendo, max 0.511 0.511 0.429 0.429
OURex, max 0.989 1.359 1.283 1.31
mg, O2 total 26.67 41.581 43.481 43.122
COD removal (mg/L) 1.22 10 12.8 13.3
Yoss 21.861 4.158 3.397 3.242
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Fig. 4.11 Changes of OURex, max for the gravels from intertidal zone
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Table 4.10 Estimated Model and parameters for the gravels from

intertidal zone

Standard | Correlation

MODEL Ks | Yors Viax Error | Coefficient

_ S
OUR,,,. = YO/SVmaxm 1.339 | 0.687 10.0444432| 0.9977262
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