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Abstract : A study on the occurrence and movement of marine debris is required for protecting the marine environment and ecosystem
from marine pollution. The aim of this study is to show annual production and movement characteristics through analysis for the flow path,
composition and the sources of marine debris. This study analyzed the distribution and characteristics of marine debris collected in the
region of 100 mx20m( =2000 m’) at the Daekwang Beach in the Yellow Sea. During the collection period from 2008 to 2010, the total
weight of the marine debris was 1,445 kg in this site. The most marine debris was plastic amounting to 46.5 % of the whole collection; the
rest were styrofoam(20 %) and wooden material(126 %). The amount of marine debris caused from foreign country observed 1555 kg
more than 0% o them was plastic came from China such as buoys. Additionally, this study analvzed seasonal change of marine
enwironment to understand occurrence amount change of marine debris. 2009 and 2010 was high occurrence ratio in season that the
north wind is very strong and the occurrence rate appeared highest by 40 % in the summer{July) of 2008 thut appeared
westbound tidal current. Querall, marine Debris caused from foreign country was high occurrence ratio in January, May and then

November has a lot of quantity secondly. While, occurrence ratio was the highest by 46 % summer( July) in 2008, but in 2009 and
2010 showed the lowest rate to 4%

Key Words : Marine debris, Tidal current, Sea surface wind, Monitoring, Foreign marine debris
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Fig. 1. Location of the study area.
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Table 1. Characteristics of the marine debris collected from
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the coastline on Daekwang beach
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Components

Clothing

Plastic  Styrofoam Wood Metal & cloth Glass Rubber Etc Foreign Total
208.4 94.2 53.6 7.95 16.2 3.8 21.6 14.5 2.85 443.11
2008
51.5 21.2 12.1 1.8 37 0.9 4.9 3.3 0.6 100
130.2 59 65 5.2 4.6 12.4 9.1 20.5 36.3 342.3
. 2009
Weight(kg) 38 17.2 19 1.5 1.3 3.6 2.7 6.1 10.6 100
% 2010 330.5 144.7 43.9 3.3 38.6 8.4 8.3 6 76.4 660.1
50 21.9 6.7 0.5 5.8 1.3 1.3 1 11.5 100
Mean(%) 46.5 20.1 12.6 1.2 3.6 1.9 3 3.5 7.6 100
528 223 78 21 23 23 8 62 46 1012
2008
52.1 22 7.7 2.1 23 2.3 0.8 6.2 4.5 100
) 427 431 47 12 12 34 14 24 166 1167
Quantity 2009
(number) 36.5 37 4 1 1 3 1.2 2.1 14.2 100
% 1038 706 82 20 30 53 12 71 292 2304
2010
45 30.6 3.6 0.9 1.3 2.3 0.5 3.1 12.7 100
Mean(%) 44.5 29.9 5.1 1.3 1.5 2.6 0.8 3.8 10.5 100
2008 934.8 1531.5 2121 17.8 55.5 6.5 44 53.3 30.8 2886.31
32.3 53.1 7.3 0.6 2 0.2 1.5 1.9 1.1 100
851.1 844 175 25 14.8 21.8 28 64.1 326.6 2350.4
Volume 2009
(itter) 36.2 35.9 7.4 1.1 0.6 0.9 1.2 2.8 13.9 100
9% 2010 1318.5 1950 260 27 13 18.2 52.5 2 548.5 4297.2
30.6 45.4 6.1 0.6 2.6 0.4 1.2 0.3 12.8 100
Mean(%) 33 44.8 6.9 0.8 1.7 0.5 1.3 1.7 9.3 100
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Table 2. Characteristics of the foreign marine debris

collected from the coastline on Dackwang beach

Year
Component | T T o
P YPe 5508 | 2009 ] 2070 ] ot | Mean(®)
bottle 42 108 159 309 | 61.3
bottle
0 0 15 15 3
) ca
Plastic P 93.3
buoy 2 44 89 135 26.8
Etc 1 0 10 11 2.2
Glass bottle 3 4 3 7 1.4 1.4
Etc 1 10 16 27 53] 53
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Fig. 2. Chinese marine debris that was flowed into

survey area.
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Fig. 3. Seasonal occurrence rate of marine debris
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{c) 2010.
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Fig. 4. Seasonal occurrence rate of foreign marine
debris collected from the monitoring site in
Dackwang beach(based on : quantity) : (a)
2008, (b) 2009, (c) 2010.

3.3 8l =2d 5
3.3.1 25 (Tidal current)

I -

=
]

%

N

s
tlo [
ik

Sy

m
(o3
k)
D
o =
)

H =
= WFgor g oAl Wil ¥i=d Ee

(a)

March~May, 2008

March~May. 2010

March~May, 2009

valnctord
y .

) (b)

.
June~August, 2008

June~August, 2009

i &
e 3 P
" & N “ra "
& 1
§ x & x,
£ £
3 H
) )
P ol
T e |
Ay A I o
i e

(c)

September~Nov September~Nov % September~Nov
W ember, ,| ember, 2003 5 o. ember, 2010
0 :
P o 3 H
7 a0 e
e i e
k1
«u; ) .
[ e e
A X T R e R . u
st [rrrer
(d)
o -
%
3 . ‘1 S e 3 e o
S e " ».ff/{ Qgﬁfg‘
) 2 M;w»% o : '\x“
H ] B, b e
o £ v o ; ) 4
5 3 3
[ i I
" ) »
an -} an
Decembe~Feb Decembe~Febr Decembe~Febr
ruary, 2008 T uary, 2003 i entawn) uary. 2010 T canil
R L T A I I A T T
< et G e

Fig. 5. Progressive vector diagram from 2008 to 2010 @ (a)
from March to May, (b) from June to August, (c)
from September to November, (d) from December to

February.
o]% HWiEke Awind BEGE~-5€9)EF 7S 9E~11¥)E
& Gargke] BA BES el 4562 ~89)EH2

|
2008 el Aol 7l7ke EES HSon, 200993 20100
[}

- AS(129 ~2¢9)E 2 2008 %
A ZhE GEA 552 BAT AE

HbE o g
4 o]EAE digF 2A 4862 kn(Fig. 5a), ©]€2 4181kn

06.4

g

(Fig. 5¢c), 7-&3 387.2 kn(Fig. 5d)=
Fapol Wi E BAT 71 do
e sfotd + gk webA] wep o

z

o Hu
lo
X,
2
oftl
lo
il

=

B ol
g (00
e

2

o

fetl

o

iy

to

jated

i

e,

o,

Ho

hins

i

H,

o

il

3.3.2 3| A= (Sea surface wind)

vleke. ok x| & (Drag force)

ot -z



Q O =
A - 254 -

EH

2

Fig. 604+ 2008 %
3 Al oA

Bl 20109744 ¢] €8 #
A ]l whge] A7)sh weks #sksich

A
BEAD kgol

W 5

Ed(Fig. 69 AgHd B9y 74e } oF
AAD HEALY whgoR AFHE AV, Pl BitH
Hom y& hed FFYol BFoR WA 17%E tehich

30my/s ool T4 Wlmrl 2008 11 9%, 20094 16 %, 20104
14 %% 2.1, 201040 7.0 mv/s o)’de) F4o] o2 sl nja)
A e

AEEFig. 6b)2 FEAGe

4oz X%i«ﬂ 156 %% L’rE}

/m

(g

Saotmnbe4~November 2008

December~Feobrvary, 2010

December~February, 2009

Gecember~February, 2008

Fig. 6. Map of wind rose from 2008 to 2010 : {a) from March
to May, (b} from June to August, (c) from September
to November, (d) from December to February.

A -

r:lo

Fgko] FEAGANAN A HFAEE v
2 A 193 %15, 3.0m/s ¢1d2

20094 15 %, 20101 14 %63 vheksk

7H&-AE(Fig. 60
=

%o ¥3o
% % %,

#HA
3 ¥ 20084 12
=y
A& A (Fig. 62 7HER 53 T UEE Holy F
Fgpo] BFoR A 56%E AAGCE 30m/s ol T
H G 2008 26 %, 20094 17 %, 20104 20 & vfERst o
o] F 70my/s o1e] Fro] 20089 12 %, 2009 7 %, 2010:d
8%2 the Ade Hla F&o] AshA vERTh

AF g Aol Adel we F8 FFF F&Ho] v
Ay, WAoo FE AR BIFALY wiee] $AsHA
vehg oo, old wel A& ¢ =olg ¢ < FEHE
50 #Ed FUE vehdA 2 Ao ddEdt

4. Y Ho ARE Hajo| OE LYY =24

AR MAFE A08AFE 01047 A%5H oz
b 4 1\11, sk g0 A watel weh
& Z47F 40 96(405

[*4 r E:"‘
o
m:iru
tlo

e 3e A, =
200837 2010 42 41 26(20
A, U B vEe vtk o) A719l HF BAL
18 A3 2R WS WS $u4 588 verlon,
Az} 462z ABEA AL W AT RIS
Fom 2 17%% ERith 30m/s ol3] ¥
"l e 2008k 119, 20006 16 %, 2010 14 %%.24, 2010
= 70m/s el F&ol BE sol Haf 2 e,
A3 ForEaEe B 200933 20109 22 14%, 15

wgao)

L AR EHE wge] whe) whe) 2008e] WAEL 0%
2 HFE UEln. 957190 232 B3 200097
20103l 4%(TA, 137D 2 EPEo] RIAT 2008 31= 46
%(217)) 5 A <] @“Mﬂ b BRAES BT olg #d
3 ot s o zEol whako]l 2000 2010\ off = Ak
o] 55 vEo 20089 Al e B8-S et

o] FEoR HA 156 %F oY,

=3
Ut s dES F
ot

Eo R WeEF 12% $5F 11 %E A8 30m/s
ool F4 W= 20089 20 %, 2009 16 %, 2010 22 %=
HrEbst

7H(OE~119)H-e 2R Wde] wA HEE Uelle
W, 250 9t o] F A 5064 = 7P Z2A vepsith o
AN71e FFge] EFoF FA4 193 %01, 30m/s olde] &

20091 15 %, 20100 14 %2 WEbsich
of Hl 2009 9¥

& E’ 2008 12 %,
o dAge B A Fd A
(1917H) 1Y@ 50% o149 e THES VERdT

Ag(124~24)e the A7Is g8 =79 5] 20089

o o] AvtA o g M| 7l7ke 4EA TEE BT

L B

- 128 -



T ok

, el o)gh ols A 8.2 kmE 7HY &gk
BEoz A4 256 %E AA ) 30m/s o]l
20083 26 9, 200003 17 %, 20100 20%= “}ERS:
70m/s o142l Féo] 2008 12 %, 20000 7% 2010%1 8%
o2 A uls) FEol kA vehgth 18 H A st
o AR 20000 14 2(16871), 20104 22 %(50971) =
vl 88 A gl wmel ouh Y|l wAEe AR
201008 7+2F 30 %4507, 34 %1007 & =2 1%?3: v}e}

=%
zg

S Hr
£ oo ]

DY
@
o)
=

FRS 44311 ke,
L0127W, 593 28867 2 el 2010d o= F
7 660.1 kg, % 230470, F-5 4297 ¢ & 200837 w]ul

71&el A oF 169 7i7ke] F7takdct. +AH xtzx‘%
ol =S EEtaEe Hd FEko] A 465%, F
5%% 7MY W& &g AU &9, A sfdezds
bolgol me st 2‘7}5‘*01] U}E} A& x‘*% :

20084 2000 wel Al FAR HAEe] F

2= [}
Taoh\.

H
N
N
oft L
o ;
I
o ME -
4 u
HoS 4
w32 g
L _'Q o
Hﬂrﬁmﬁiﬂiw’“
ﬁEOé‘,FOizFIO%E'r’COW

o
<
[%2]
pN
&~
oo
DD il
<
X
L
2;!_‘;
=
L
38
o
=3
&
N
2.

dshE shetal) 919 99 27

of 3%01 E} ‘4‘“4

TY A g Mo G54 558 Hel oFHTH) T
AE-o] 40 %4097 = 7hd :?:711 ekt o= 719l sk A
=9 Add WsE dHeY AR 14, 59 dEo
Eokew 11| tpEeo ‘-’5*{?: F& 2B g, 2008
A& AFHTY) HAEC] 6 %2 M =2 d vl 20009
o 2010d9lE 4%9] 7P we vl HojowA AEHE

2%E ek
B ATE sjgadrlel va AR £ % An sop)
o} 9 712 AFONA Mo} slrEaRe] FARA
e el W 9B Tk 2o sibuAEe) AdY
W wEE 27 H PA40E FRa7] AdAE B AT
N 2H® #AH ALelAe] 27} uige] g
R melslolor W g

el w

]

A A 31w€ ﬂr%?’} 7%124 O]C}

o] =i TN AE AY A Ade ol 8
HAFH

(1] uhd<, 723hd(2005), AR sfetell M A% Aprpay)
7] a9 AR, 972837, A2, A2,

pp. 203-212.
2] ol e, v, HAR A, A0, 554 ST
NF SN FAG 2oy BF R REY 2, 92
54

(31

Tata] A, A8, M6Z, pp. 529-539.

[4] B9d, Ay, ghadlF, o] FuH2008), Alehit T ] g
a el 7] A V224 S| B L e # e,
Adted T E=E3, pp. 172-175.

(5] 259.02004), sjFA7E2] F7137F ool B APECH
53 9 uiewe, dlYaitEsd, A11284, pp 1-10.

(6] el AR 200D, S E AR ey FHeie] HF

H

(7] L“C’J(zooa) Mg kel ARAE R 5
a7 47, p. 236.

[8] g3l a4 (2004), 3 G271 =7} 3F oFe)
digt A A, po 124

(9] S oFFAE2003), SV E FdxeAsg A
(V), p. 219.

[101 Alexander, C. R., C. A. Nittrouer, ). J. DeMaster, Y. A.
Park and S. C. Park(1991), Macrotidal mudflats of the
southwestern Korean coast : A model for interpretation
of intertidal deposits. J. Sedim. Petrol.,, 61, pp. 805-824.

AduLd  01d 049 BY
Lusdd 0 2011d 6¥ 139 12

22h

- 129 -



