(A)SOAOHHICIZ SR @M 7= AFE ISSN: 2288-0208 & 1145 2019. 9

SHUMB|7| MEZAL ‘@MA 20" 2kMTIE(K[2—-32),

Szf2|ol okx

=3 ARLEE
SHME|7| ME LA 28 A 20" Agukd(M2-3), M3433] Miojut: sHE=HZ0HM DIMIZ2tAEof tiet
g%ﬂlOﬂ Ok~ S Xt 7|.%Jgﬂ|. E)ck;l i
ANZH X|EE 288t ofiotral|7]| MEFIF ZHIShaX| Al ZX|ALS
[=] oS_
HST, sHAetdsidAl Sl S i

SIBILICH PR B9l 0Bt Bl

2 OSEAN AMojLt 2019 108 SX|

3 2019 88 34| LiFA 2SI

=0I|=l
0=
b
o
N
o
=]
=
M
i
>

8 ZLEHE & 7S flet DAt
2ol Fa(ct
t

Kt QLA HZE

(Ah)SOlA|OHICS SX| 2M

x5} A

E-mail Homepage



SHMaY|7 | HEZAL QMA 20 LATHE(R|2-32),
A=t2|of| Obx

FaNE |
(Ah)SOIAOHHICHE SH| @M HEATH
jhkim@osean.net

Rlct 8% 28URE| 31K LEE ZH (ADSOMAIOICHESH) 40| FESHS siotmalz| MS ZAH'QMA 20' QbMTH
HI2243} RI3Z0] BT 0] A4S 68 13ULE 15UIHK| A 2+ S H1Zof 0l0] shetmalz| X0 S3tel T
ZAFE L4157 ol DIRIEIRIC S5] QMA 20i= shmaly| 2t EE7HE7} sfiotel)7| 2UIER K= ZEXt UrIx

H2 A

AL BERL, LA S AL, HITHSHEALS) 20{E 22 0|R0IM U0, O|H IHH2 0|S2f s 7ol CHet
t

=
0 2M 215 ZAE ddst= 2ol SEIF UL

Mef|7] Q= WALE PI610] XS] AVIE 7IAAL 2 QEA0), 39 420| LESOU LelSFS 24| °’7 I TloH LeRHC




QMA 20 YHTHHS & SN 44AZIOR THEIAOH, 0 H2-3Z0IMS QM7 | Zolot St A%y, A Z
z e

Of A, CHRHIEZ] 2HE AlZHO| ZEE|0] AU, HUid2l= ZES ST Srfo S HEE A T
7| 2LEE, SEMe|7| B2 |2t XiHagt, OIMS2AE A7, SEHM|7]|) SLHRt A siira|7| F2at 2 7|58 o

Of % 22| AEHol| ZAE Zo|7t TIR—AE|UCt. o HEAE2 S +FEGITE M O|RAHF2H, ZAS2 =X T

£35| 0[H ZAL A 1ol ZARS 2 XIE 1Z0Il M S5t sitMa|7 |2 DIMZ AR Folot 2l mlsHet Sekoll ol
otLIES EUZ AatE LIES Shae o AURUCH A HOIUE 28ol= 22| S4=2 BIAD A =S 2SI 2Ly
sir= AlZtE 21, 842 AHEs2A ST LAY AEE Sh=aidusly s 2L HE0t S TV 2|2 0IME
2tAE] 5 2 E SRS 842 AFQ 2= WV iE FH F7| i A &8 MAIE HESH Hol =0 H7 =2
2| ol et OfSHE Hi5f FUC 53| eh=el XrEamEPgo| Fofds & B0FAU=, 2iXH A2{7] 22| 40| o]
Sol TMEe = H7|E 7{2He] S0l AKX 0 2 F77F S0 7H5-80| i FOIRICH Bttt 2= 22|
x| de sdMY7 = sidM|7 |2 Al 01557 | W20l sHfA2|7 |2 STt #= ZO0HE! Zo|ct

[ 20K Rt (Polluter’ s Pay Priciple)
. 2ds MY . oHEE REEHE - HIBYY YUY D

L

v = I !
HiE A} SERE ABME) SCHRE]
(32| S, S0y E (45 AHX}24 9 7Y 88 1 & (EPR),
RSB 5) HIAZREIH B)

=
WSS WE 8N y
Vs

‘ 4OIROIX} FEINA(NIKION iB BT} 021E BP) |




Z2ES

MBIZ AR DIMIZEIASIO] BEE ZA RS ATHSIPIN SHUTIMIZEIAE]O] Ridtof Chet 2ol FIsINCt 0lMISat
AEIS 22 SoiM, BHE S3lM, 712 SHME LIZ 4 /00!, MUK BaAEIS A8t 217t BE BiE0|

I EZOIMC] DABAAEI| SES HOIt DINSBIASIS Kol 2o42 RI2/stns AUHO R Las7| i< 0f217|
20| AE|2E 2E 5 2
[e]

=
DIMIZEFAEIS O[5 SRSC AL S S0l T2AO! YE0| WRSICH & A SiAL: &
7 2RI AZto] 2RIUS ZRSITA DIMSAAL 2HIS blake 0 0HMIHE Y= A T2fsH0F B2 SASH | BIRC

OIMZIAS XS Aot SIOITIEY &9 ARIE SiAt

N
e

RHoll= sHerma]y| DUIERIS} ARLIKS0) TSIl S4S BtA} Zol5h = 59t AlZlatehe Cierst 4250 Zlat
4 QU=m, 7HE IRICOrsIel 22 AP FMZC| B2 ARRKS0| ZIEHEE ZAIS Sl THSHAel MES MAlSHS of
P QU0 27FsHRMAMY| 7| 2LEHEIAME Hot »Est 0

IS TSN MK 2 2Ry
[5tBIM sHieel7| mRo| ZRMS

1 5ol

2
ol

nrn
o

>~

t

I.

0>

d
0
1l

{0 4
30
rr
§,|='
09
=
-}
<
El
>~
i
B
=
Q'E
N
|.|-|
Q'E
3R
iul

)
p-
~

= r
| REls sHUM IS Bialshs Tt BRIE 7| ZAIRE WA Te)




o

SHUM 1lnteto] SQME AMot= @M S Ul
HREM7| AR ITISt0| ZONS CiMGH= QM EMS Bk}

g,

S ox [0 02 rx

oh
1

=

=]

R O

& O.




E
Vo

‘D

ofiefe]|7| WF A=E AJloh= 2499] 015 Bt

= o, 0IEF AP}
cr5| ZR50| t20l 2ol
Az BHR0E0fEBE o

I 3% o= BN BAPHU

L ST | HHS AJNSHUICE siirel|7| ZHlE ZAHIER! ZH(0IH, ME=Xel 2|7

0|6H3}E A2 siiUM|7| Z2IE OI5HSE | fIshA HIEAl
|

NIt =ZH7 |7, F2=0| shiMa|7| Y2 Setof ths Z st
tCH

et 1-go|ct,
.

ol

=
S

r

7121 Ho{7* 22[2| ZEHoll CHaHAM HEHSHZF7 | = SHAC

TIX[SH 225 &1 U= LA




T

CRPe
3 2 M 3y 7
X2 24t

=
U AT




SHH QUEA20= 222t CIE0 JTASAIZIE 7HRCH X H &2 DIME2HAE ZAF ASC = O|MEStA
7HollM RiF[SH, EFoHE= AE0(UCE O|MIE2HAE ZALE 280 10FH 7|H2 2 A[RISH= OIAMIZ2HAE A
At HZE o Ho|ct, o] AfHE2 AlZlntetE 0|Zal ZafishHol| 4= 5mm 0[St 1mm Ol&f2| O|MIEZIAE] |

Z A= AMHOICH, F H| &2 IXHOE S AL M50 2 M| HFHSE AS| Z=H|LF £, A= X{2|0i| Chs
Q —3Z0IM @MA20= TIEFIL|OOI|A HM|IZESE [Artifishall, [Blue Heart]l2t= 5 7H2| CHF

2
%
£ 2 SEotH, XA N, Q17tel &S THA| MZIsHE 7 | = ST,

Jl'"
o
ol

=
}

=
mo 1o rQ

ru° 0x rg
o 0

==—|—

ot

FE
m
o

718 0|43] A= &2 X2 01 sliiE 4901 ZAKSICHH | II-_rL -T’--T'-OHH

= ZHA
=l
THRHE oot 27t =6 M S LS 0 FOEX| 245 Yot OFELHR XFHE SFAN L Tt £ 0|85 Y
I. =2

A= “Of H&45HT o 7HREH Saluict sHUME7 |2 FOKLY| BIE XEARIR HSIDIR0| B HUS 2| Lt shy
ZEof SIS AN BE M SIRIHSS EHSICL M ALS HFCH SR ZAHE VRIS U Si0f A2 1]
S1Z501 ZUASICR L 517I2 51210 D, BiZist ZAHS 20| HZ5t HUmAS 2 “sH42loll & AF3HACHE Chaig
MBI ST OfH| OIS2 2M0| 215t LAl BS3Hn! sHUMa|7 ol chet RS T o oct




X|®EE ot sieta7] LLSHEIF ZH[SskaX] HIXY

B
(A SOA|OHHICI S SA| @M 24 StsfAMe||7|H AR
jmlee@osean.net

A5pH ohal7| S Aeh mhot W R K| Al 75

Marine Pollution Bulletin 149 (2019) 110552

Contents lists available at SdenceDirect

Marine Pollution Bulletin

EFI.SEVIER journal homepage: www.elsevier.com/lecate/marpolbul
Rapid assessment of marine debris in coastal areas using a visual scoring L))
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ARTICLEINFO ABSTRACT

Egwords: Information reganding the spatal distdbution and standing stock of marine debris in coastal areas iz a pre-
Hapid amses sment requisite for efficient cleanup and We conducted a mpld amessment of marine debris on the coasts
Visual scoring indicatr of South Kores wsing a visual scoring indicator. The indicator consisted of a table and photographs represeniing
Marine debris nine pollution levels that were quantitatively tested. Locations at every 10 km weme selected along the natural
g:::"f'ﬂ coatline for a total of 382 locations, and a length of 100m at each location was ssessed. Approsdmately 40
?h’ic:::& participants were trained and amesed the pollution levels wing a smanphone application. The surveys were
conducted four times in 2017, in Apdl, June, August, and October. The total amount of marine debris stock in
the natural coastal areas was estimated to be appmoximarely 17t housand tons. It suggests that appmoximately
&0% of the marine debris can be cleaned from 10% of the coastline
1. Introduction requires extensive efforts, and often incurs high costs because the

Marine debris has recently been recognized as an urgent global
pollution issue (Jambeck et al., 2015; Rochman et al, 2013; Vince and
Hardesty, 2017). It can be found on the coast, at the sea surface, on the
seabed, and even in remote areas (Eriksen et al., 2014 Hirai et al.,
2011; hvar do Sul et al., 2009). In particular, plastic debris poses seri ous
threats to fish, seabirds, and mammals through entanglement and in-
gestion (Boerger et al., 2010; CBD, 2016; Hong et al., 2013; Jacobsen
et al., 2010; Laist, 1997; van Franeker et al., 2011). From the socio-
economic aspect, it damages the tourism industry (Jang et al., 2014a),
threatens navigational safety (Hong et al, 2017), and reduces the
reverme of fisheries (Donohue et al, 2000; Gilardi et al, 2009).
Moreover, its removal incurs high costs (Ballance et al., 2000).

Several studies have focused on estimating the abundance or density
of marine debris on the coast, at the sea surface, and on the seabed (Eo
et al,, 2018; Galgani et al, 2015; Hardesty et al., 2017), and con-
siderable efforts have been made to reduce the debriz input to the
marine environment. These efforts include beach cleanups, monitoring
programs, countermeasure policies, and legislations (Schuyler et al,
2018; Xanthos and Walker, 2017). Far establishing these measures, a
quantitative assessment of marine debris is a prerequisite, and the
majority of these measures rely on marine debris moni toring in various
compartments, especially beaches (Ariza et al., 2008; Bravo et al., 2009;
Ribic, 1998 Ribic et al, 2010). However, monitoring marine debris

monitaring requires detailed information such as number/weight,
types, and sources of debris. It is likely that this fact limits the number
of zampling sites and impedes the comprehensive quantification of
marine debris over a broad area or along numerous coasts.

Several studies have adopted rapid assessment of marine debris
(Alkalay et al., 2007; Cheshire et al, 2009; De Araujo et al., 2006
Lippiatt et al, 2013; Moaore et al., 2007). However, these studies were
mostly based on counts of debris items, and still required extensive
efforts in terms of time, manpower, and survey costs and were limited
to assessing geographically broed areas within a short period.

A visual scoring indicator can be an alternative tool for surveying
marine debriz along coasts. In particular, a visual scoring indicator was
ariginally developed by the Japanese government and NGOs [MLIT,
2007; Table 1). The indicator includes nine pollution levels, and each
level has a standard photograph that the surveyors ean compare with in
situ pollution. Using this method, a surveyor can assess the degree of
debris pollution scattered in a designated area. The method is essy to
follow and does not require spedal techniques, and therefore, once
accustomed to it, many people can conduct the survey. Furthermare,
the method eables the coverage of extensive areas and numerous sites
in a relatively short time. With this survey, researchers can obtain va-
luable information on marine debris pollution that can be used for
planning and conducting cleanup projects (MLIT, 2007

This study provides a guide to obtain baseline information using a
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“Training of trainers on monitoring and assessment of marine litter and microplastics’
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(Marine litter and public involvement in beach cleaning: Disentangling perception and awareness among adults and
children, Bay of Biscay, Spain. 2019, Fernando Rayon-Vifia, Laura Miralles, Sara Fernandez-Rodriguez, Eduardo

Dopico, Eva Garcia-Vazquez)
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(An evaluation of the Fishing For Litter (FFL) scheme in the UK in terms of attitudes, behavior, barriers and opportuni-

ties, 2019. Kayleigh J. Wylesa, Sabine Pahl, Lauren Carroll, Richard C. Thompson)

=2CH24HE7|: https://www.dropbox.com/s/mewy4zg65fplkw1/20191015_seminar%20paper_An%20evaluation%20
0f%20the%20Fishing%20For%20Litter%20%28FFL%29%20scheme%20in%20the%20UK%20in%20terms%200f.

pdf?di=0
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(The economic cost and control of marine debris damage in the Asia-Pacific region, 2011. Alistair Mcligorm, Harry F.

Campbell)
=2CH24HE7|: https://www.dropbox.com/s/47cvila8swib67b/20191022_The%20economic%20cost%20and%20

control%200f%20marine%20debris%20damage%20in%20the%20Asia-Pacific%20region.pdf?dl=0
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http://www.e2news.com/news/articleView.html?idxno=214775
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http://www.usjournal.kr/news/newsview.php?ncode=1065577199171253
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https:/www.dispatch.co.kr/2038475
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https:/n.news.naver.com/article/437/0000217989
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