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ABSTRACT : Using field observations, this study estimated the total weight and types of marine debris along the coast of Jinu
Island in the Nakdong River Estuary after typhoons Usagi and Nari had passed. A numerical wave model was used to calculate
the spatial wave height distribution at the time of the typhoons' passage. This study found that the total accumulation of marine
debris deposited on the coast after the two typhoons had passed was about 5,769.86 kg/day/km’ at this site, which was 14.42 times
more than during normal weather. The wave height distribution in the sea off Jinu Island, based on numerical modeling, was
41735 m, which was 1.0-2.5 times greater than for the case of other islands. Therefore, it is likely that the concentration of wave

energy led to the deposition of marine debris.
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(a) Typhoon USAGI(Aug. 4, 2007)

(b) Typhoon NARI(Sep. 16, 2007)

Fig. 1. Routes of the two typhoons and the variation in incident wave height during the passage of the

typhoons
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(B) After marine debris cleaning

Fig. 2. Monitoring marine debris at a site on the coast
of Jinu Island.
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Fig. 3. The distribution of the kinds of plastic collected along

the coast of Jinu Island.

Fig. 6. The distribution of the kinds of woods and Metals
collected along the coast of Jinu Island.

Fig. 4. The distribution of the kinds of glasses and Metals
collected along the coast of Jinu Island.

Fig. 7. The distribution of the kinds of Fishing implements

Fig. 5. The distribution of the kinds of construction and life and Metals collected along the coast of Jinu Island.
waste collected along the coast of Jinu Island.
© BT E HFE YEHG = ALZ st i
w3 ZUAANNE AA W) FF2HAEHS SU5H H,/L,=A{l1—exp[—1.5x(h,/L)(1+K (tanB)®)} (12)

IN
o

B, §ASoME FeiA7t Fxlo &l FsHEe AoR 714, H, = 591, LE Asshd, A 012~0.18 K
ek FAHE AR A AR I AL L o s s hE A58 wnbE AIABAE LERL
T S(f,0)2 A2HT o8 wEoz A©)~AINT 2L
472 olRad B, 7] D RS VBT

g

NG
F- N
E
oC
&
0gt

Agel ei=aA

co  An 1/2
Hy;=4 fo f F(i,©)dodf (9) B Ape] meps Ay oz e AMdYgS 1
1/2 27} s79e 283 st AdAIIAR BT

Ti3=1.22 f:_f“F(f,e)dedf Lm_fﬁsz(f,e)dedf (10) Fig. 8& S35 28488 S 98 Addge] FHAES Ye
5=t -1 [ [ F(t.0)sine deus € ASE ol@ @ 7} AXLA Tome] 2BH(-81167)
0 ’ (11) by Axg pAHAR AdGES A4S
" [ F0)cos0 ) £ 4, DAE So) ATl el 4o
50 mheto| sjotoE Hadtd] wEt wAEE Huks A AA T AR Aes Table 134 2ok B dFoAe AANE A

HJ—)?;; o] oste] 7+ AR AAE Bast A(1202 Aot ALY FoA AE77 1000 H1E9] Hes} ToE AH YA
Hol 2= Goda(1975)8] ATstA oz Ay grg 2z ¢ FZAdez FARgSH &A, G574 ShT7HLR 2 Q) 5}

18 -



KADORTO

Fig. 8. 3-Dimension Water Depth Diagram

Table 1. Design wave conditions at this study area

Wave dir. SSW SSE
Height/Period Hs(m) Ts(s) Hs(m) Ts(s)
10 7.7 11.0 3.9 7.0
20 8.8 12.0 4.5 8.0
Return| 30 9.4 13.0 4.8 8.0
period 50 10.2 14.0 5.2 9.0
70 10.7 54 9.0
Source Typhoon Typhoon
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Table 2. The marine debris collected from the coast of Jinu Island in the Nakdong River estuary.

1st invesligation 2nd investigation 3rd invesligation 41h invesligalion
Component Type (19 May, 2007) (19 June, 2007) (30 July, 2007) (11 Oct., 2007)
Quantity(EA) Weight(kg) | Quantityv{(EA) | Weight(kg) Quantity(EA) Weight(kg) Quantity(EA) Weight(kg)
: oversize PET 23 34.5 1 - 1 -
Plastic 5pT & ete. 34 185 10 329 6 ° 9
beverage bottle 36 15 2
Glass liqguor bottle 8 10.5 1 2.5 1 1.5 22.5
etc. 8 1 3
Fishing fishing net - 32 1 5 5 - 1 535 5
implement buoy 17 25 3 o
Wood - 953 - 11 - 33 _ 700
Construction waste 3 75 - - - - 4.5
Household waste - 26 - 3 - 0.5 0.5
Metal etc. 19 3 1 0.5 1 0.01 4
Total weight(kg) 1,110 23.75 41.1 1,056

_19_



=
Ay

S

T HYCASES Wit GE7 shrola e weud 5
A7 the Table 39 2o} AAE 4= Ao}

Ao ATE AHEW CASE-194 A% dAHHS
ool TaF-F= 41-35m, AAE AR = 35-15 =8
= Aug ol 26-14me) Hd-H2 9IS Jehagch
oo g Ao} AAEe guulE A BE 2S¢
Eo] 73-5-158-250%, AAEL] 749 107-135%2] HYE e
WAET, o]8 Fa A$%E AU (LER ALFTe] AR
Azd Mg Fanrt 2% AWHG(IER AFZ
Adel B2 A)nct o 158X 258 Asst= Aae U
Ehge ¢ 4 gk

T3 CASE 204E A$E AWHolHY HapEt

36-30m, AAE HAHA = 29-14, =85 HAHGoAME

20-14me] H-HAWNE YehidTh E250] Y@ B
Sob ARES] A E AN BY D) H$ 180-214%,
AR S 100-145%9) WAE eI ET, o]F S
S5 ARNY(FEG AFEY Ahe] AZa)el e s
M7k £95 HRAG(4ER AT A FEad)ut
oF oMol 208 H4ats AR UBAL & 4 ok

e 2 A9elA Hgsleln signe] el lo]
A aes S4lo] AAnE ek Wyl A9 Aae) A%
Ho] DR AU I F4lo] BolNE wR=A 2
830 =X CASE-19 BldlH CASE-27} 2453 2 495
b A g3l webd FAuse] BE aysans
A4A e Az geE,

Y% AY2ANA AXAT Aol o] HLBE 7ol
g Vehis 2 B sz gashe sare] 28] 9
sish He ALFEo] el PR Qdago] pol7h wAlsl L of
2 A3 EAN o)% 2 HA/ANAEe] 2 GBS vl Aol

= e 38 F Ak o4 ARE FHAR A9E A
@ ool £95 AR AU AFEA Acke
Ag ¢ % 3lvk

Table 3. Distribution of calculated wave height for two
CASEs

Division Sandbar island
. Jinu Shinja Doyo
. WE"(@ ) 41~35 35~1.5 2.6~1.4
| CASE-1 [ feightim
% 158-250% | 107-135% 100%
h WET’:’ )| 36~30 2.9~1.4 2.0~1.4
CASE-2 | heightim
% 180-214% | 100-145% 100%

2@

ow AWado) A QT AW Ao
%, A$E ArsolNe Bakix Aol s mot
yo ko] RGBa(2d7))e Ao oAt |

2y BER 7SR AW AR} me5dA F
ke 795l go] ofs JFuThs sUoRE ] A
B 277] 447 HHo| o5 nrt FHe| sty B
zsteje Azbgok

meby ok Wae s sokzerise dpage
2EE7) YaME AAE B £L5d A IA$E9) 5
3 urale] A A} AfO|EE M) dte] ZAMEE o] Q)

22} Ao

3 g A

§

4. Qo P HE

2 Ay e HZ vl 9F&S TR "9F A
(USAGD$} U=I(NARD 9] g &slolXe HEid J¢x st
d7|Zs 248 O FF 2 74 A4S HUtsiith B
BE UEA FFELE $£RANFE 53 4 AlFE AW
ol NFsh= AFEAL S AT TN gt s
d7] H-5A MFHoz Fristaat gt o] ddE
893 HE oS3 2o |

(1) ¥ NEA 353 87 J¢= sz e g3
5,769.86kg/day/kmre] |2 717F HAEE Aoz AR EHI
t}, o] HAAI BT ¢k 14424 B2 9] dekxrdr|vt B3
HE Yehdz gl -

(2) B=717H5< g B3 A9 el 24 Z2 o
Ao 4EaS v S Aoz AdHEH, HEF A B
$RoE BF gl 9% nagd Ao % sa5oR
HE| Q) 3t o] A LIPS Aem AzddEn.

3) AeE HEIAGAMe HF UFA FAEEE
41-35m, AAE AHAAE 35-15m, 8% AHHGNAE
26-14mel HU-FH2 ¥HHE vehdg, J$E dHalge] &
2% Adsigrdd sun]7) o 1,080 258) Aste, 25
U= AFE7 Ades AL & F AU

(4) A% AR FoA 9 HAgo=] FFol o3 B} B
o ¥ BHFEH(2H7))Y o] dAHAR FEH &=
AHE MAE9} = oTolrel HAFE 5= 1o
o)% JER U= stH o2 HE Q] AHAHQA FF2
Ay Z+E o}, -

B AFME G5 IS5 #igtel gk sicizrer] A
of Ao} W< Hetat gty FsAEgS 1EE)
Fov} TFE MAE Ex RQFd A I¢Ee} FAT ¥4
9] A ZAF APOIEE ARt ZASIE Zlo] HasteEt A
Z+go),

H

o

z
tlo
=Y,
lo
e

_20_



B A7E 2006d AR (@SHAA) ) Adog §2ete
EATY] ALe wol 437 AF(KRF-2006-331-DO0700)
AR Aol AFH] Ao FA=HUT B AT
o3 ur&o [2uhA BK21AH1]e) A dn| g wgre

o 1o 4

¥ 3=

[11 7143 (2007), http://www kma.go.kr.

2] 54, AAW, o]F 3%, o] (2007), AtHolA 13}
Fa ZFAdE nEs HaH, xs]gs A
A2148, 2%, pp.35-41.

[3] AE3H(1998), At B{HA #H7E X9 =24
of #3 AT, SFolgriesr3 x|, A34W, A33,
pp.287—293.

[4] 24, 23, 34 3(2000), Aagre] virpE 22d 7]
e ZAAT, FTALRA LRI A, AW, A43E,
pp.91-98.

[6] ¥Hd<s, 2389 (2005), DAY sjto X FAHg virt
2 7] G 2d MHAAERM IZHI|EE3 R, A22
A, A2%., pp.203-212. |

(6] AR AL 734 -(2004), 03. Bl F “vlin]"E T |2
7] A - MEArd IdFHE, pp.268-282.

[7]1 44 (1988), gl (53 - dall) A3z F4F BaA.

(8] +F2(2001), g=ds| LA EY F4, o
2238 A38AW, A43E, pp.50-55.

[9] o]9 &, ¥, FAHE, APHE, &34H2007), 574 8t
+ Al BiQtol M FASE 2HEH7] FF € BEH F
A, YRR T3 A, 4108, #1335, pp.148-154.

[10] ol91d, #FAY, &34H2007), 357 FAHA Al
ek 37EAAZHY) A Bl AT, YA
Fst3) x|, #1098, A13, pp.13-20.

[11] SN GFAAF(2003), A A%z F3dqA F€E 9
g A (1),

[12]1 Karlsson, T.(1969), Refraction of continuous ocean

b

wave spectra, Journal of waterway, Ports, Harbors
and Coastal Engineering, ASCE, 95  WW{4,
pp.275-287.

[13] Goda, Y.(1975), Deformation of irregular waves due
to depth-controlled wave breaking, Rept. Port and
Harbour Res. Inst., Voll4, No.3, pp.59-106 (in
japanese).

- 21 -



