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Pb (n=545) (n=292) (n=17)
Mass of metal 23£11 64 - 284+247 - 313247 ¢
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TIEOERESOFICHIESNIREBEOEEZEELTCHL.RMEEDOEME(L, (0.1~1)x107° g/kg/yearFRET
35?7‘:0iiiq:@fulﬁr@ﬁﬁﬁl(i‘7%'Jﬁ1ai*1%u§ﬁkcko1250><10 g/kgLHlESN TS, FDEH. 1-
EZAPVCIA—MN . SRIRBBRFICANBDLDYIERDYZEZFEZHE TELTHL. BELIETORBEEL.
250/1.0H/5250/0. 15 (FHHH, 250-2500F ) B F TR EBEZMA D LIEHEIZEITHD. TDI=H. EZb5N
HEWNVFEIZBEWT, KEBRICETAPVCTSRAFYIIINLBHTAMIE. WA TIXREEYRVIZIELS
BWEHRTEINLLNEGL, 2EL. AR RICKY. EBFTSRAFYIIIFEESROHBEEARTLHY.
DEFBREZELTIRBELGDIENELHNEL SO, SRIBALBRICBVNT, ITSRAFYHIIHE
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1) Kako, S., A. Isobe, S. Magome, H. Hinata, S. Seino, and A. Kozima: Marine Pollution Bulletin., 62,
293-302 (2011) "Establishment of numerical beach litter hindcast/forecast models: an application



B-1007-x

to Goto Islands, Japan”

2) Nakashima, E., A. Isobe, S. Magome, S. Kako, and N. Deki: Marine Pollution Bulletin., 62,
762-769 (2011) "Using aerial photography and in-situ measurements to estimate the quantity of
macro-litter on beaches"

3) Kako, S., A. Isobe, M. Kubota: Journal of Geophysical Research -Atmospheres, 116, D23107,
do0i:10.1029/2010JD015484 (2011) "High-resolution ASCAT wind vector data set gridded by
applying an optimum interpolation method to the global ocean”

4) Kako, S., A. Isobe, and S. Magome: Marine Pollution Bull., 64, 1156-1162 (2012) "Low altitude
remote-sensing method to monitor marine and beach litter of various colors using a balloon
equipped with a digital camera”

5) Nakashima, E., A. Isobe, S. Kako, T. Itai, S. Takahashi: Environmental Science & Technology, 46,
10099-10105 (2012) "Quantification of toxic metals derived from macroplastic litter on Ookushi
beach, Japan"

6) MIEE-HMEBEX-BFHFRF - HEABH-NMEE—R-FERF-NEHTS-EFIE: BEBEFAE,
49(2), 139-151 (2012)" B/ -FE/EIIL\/HER —BIITOCIIMOHRERRA -

7) Kataoka, T., H. Hinata and S. Kako: Marine Pollution Bulletin,64,1829-1836 (2012) “A new
technique for detecting colored macro plastic debris on beaches using webcam images and
CIELUV”

8) B/HRBELC.ZHARE. FEER. BAEX T REFXHXE BIUKIF),68,1.769-1.774 (2012)[ 7]
NERIIWMEZCETIEHE=FI T EMTDKE]
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1) Nakashima, E., Isobe, A., Kako, S., Itai, T. and Takahashi, S.: SETAC North America 33nd Annual
Meeting (2012) "Quantification of toxic metals carried by plastic litter over a beach”

2) Isobe, A., S. Kako, and E. Nakashima: PICES annual meeting (2012) “Marine/beach plastic debris
as a transport vector of pollutants” **invited

3) Kataoka, T., H. Hinata and S. Kato:50th ECSA Conference. Venice, Italy (2012) “A new technique
for detecting beached color plastic debris from webcam images using CIELUV”

**Best student oral presentation award
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ST, BAERZHALMNIL, WRICE D ZTOWMBERECHERE (DL, MEERE) 2MAT52
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DEXETIBNEODILIICLEHLL TV DNE VWS ERRTMS ATREIC 2D, & 51T, Web
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(3) BERT2FIRAF v 7R & 2> 5wt
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NS, EEOWEZIT-> 7,
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K(2)-41Z7F, P TONR—DOEINIIMHETHY | 1 BHALIZIWeb I A TICF Y 2T IO
1EZEAVZICHYT 2, £, N—DAEFKPICRTHEY OTIWHA TH D, N—D2N7RWfE
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HEREHZ R LZERDN, FME2EL THARICESE LT W ELHEETE 5,

&
9000 m

~
$
n

6000

3000

40°N

3gg,

(2)-4 WHEE THI-Webh A TR EHEFICEFESET DA IORKRME I FER - AN A
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IZB T DARABRL 25, VBRI DR AR IS 24 R DL BT L2 R AL MR~ DO E A
EEFR LT (4R O NIZIE, 2B OO &6 50T, Dla &L L0 b EEIC B ET
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ITo 7z, MEHEHEE & JBGH 1X20104FE D & D Z 10 I 7o » THD B LFITH L 7=,
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LAFERE TS, WEERFICERE LR FRORMBEREE S Oz ROz, & L. AR
T 23 I0ICENR L ZLTHBREIC, BERCEROITIDEE D L 6I1E, #2134
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BNBLM D505 ICZE T DWED — D ITEET D, £ D®RICKEIES ZR- THFEITHEMA KT, 10
FEHIZITFRERD4% BEICELTWD, BELRNWT T AF v 7 2 I3 FEEBIBICHE 2k 5
PLE A A R 5 2 T MAE >S5, 2 LT, WML T 1T, ESADOREBESIC
EHEAH, MAIDOKRYEN T TAF v 7 IITHHU L, SHOERT IO REES TSR
RbDTHD, 2B, ZOERIT2I0FDMH LA ZFESTZLDTHDL Z LICHETLILEND
L. REIZIE, ThOPRELITHI 2B 2D L, REEEZRTKQ)-TOWHRE S, B
BB CTCEET 21T THDH, TR EZITRDEINEZ D Z L, RN O EH T A
WEHECTH LU EEEL V., ARG TIE, %0 TREBESERR) 12, EEO Ky b ARy M)
> T LEIMENRFET LI L2, MEOSWATEMEE LTHEBT 21285,
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(2) BES7AF v/ IIHROELRIC L DRGSO EEFM
1) KEWRETOIIRE

20094210 H £ 20104E7H , & L C201L4E3HICFE M L 7o v — VB TH O E e o Tz, B
B KBWREICB T2 IOMEEELEE BmnEY oI I&HEE, BIWNERE2KD T
RERZRQ-LIRT, B, By aNOHBEIZTIAF v 7 IAI0HEDLIEAETH DL, B,
PAF ok B 1% Nakashima et al.(2011)IC TARFE A ThH Y . X—TVHIBRO & 5 AWMEEHETIX, TOH
T4y O PR D TR T D,

K1 FBHBERE - KEWBRICHT 2D I s

5 ﬁiﬁ%ﬁ% %ﬁﬁﬁ%k@@ wﬁ%ﬁiﬁiikg
m 4 @& kgm? (FT7AF v IIDEE %)
2009410 i 1235 5.8:2.1 7164250 (74)
201047 A 490.8 8.0:2.6 4024+1276 (14)
201143 A1 342.4 11.6:2.7 39712924 (72)

HEZLICHERICB TS I IRERIIRECER > TWVS, 2 uidKako et al.(2010b) 23904y
ISR LT T A4 7 A7 OBGMNT TR, 3 JEERDRT RERBEMAT & FJE LRV,
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ZEFEBRE, BEREMRICHHMEIINIIBIT LT TAT v II0FEE LU KEE RS 2
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53.9%. 17.9%% (57, 52, PEIXFERIENAEERICHD IHAETH 5195% L0 b HEITH,
ZOZ &I, HEOBRWHME (PE:0.91~0.97)D ST AF v 7 B NET L LT VWD L EoRIE
T 5, 2000 FOFETIX, I IDOPFELMAGDLE T, KBEWEEO N LV— i RIZESH
T, MWFEERICESE LTI OREIX, 716£259kgl H#HE L TWAA, ZhiE, B mEEHZY
DFHO =TI HE (5.8kgm?) Z I IgEmAE (123.5m?) THIFLZ itk TR ShEZ,
IIfE (716+259kg) &7 T AF v 7 IIOEERHSG (74210%) #FT 5L T, HELEHK
DT TAF v IIEEE530E207 kg HEE Lz, XN THATHPVCT I AF v/ AIDHEE
HAIZ, ZZTHRIEENE IPVCT I AF v 7 II0RER] 2 [IIE (716kg) | TKT 5
Z & THT,
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2) REMREICBITI2AERROER

BT, KEWECTNELLETTIAT v 7 IICEATIAEESRERET 5, LT ORE
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Fez Std#i 3 218 H 5, XRFIZ DS N T, KBEBENLOBRBRLEZT 72T v 7 O
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LRFE (£19X10°%gkgY) . t HMICE T 5% DEEXMICE > THEE L=, 22T, 2L
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THAREMED B DA ELR O FIRBHEE TE 5 (£(2)-2),

& z21E, PET I ICHET MO EIL. 292 kg X (78 X10%) gkg! =23gLH#tEsns, =2
T292kg £ 78x10° gkgtix, TNENPETIDEE L, PEIIHOHRBEETHS, FL LI IC,
KEWMREICEE LT 7 AF v 7 IO T, AU v—5fBICKHT 2 AFERRSEHOER &
AESROBELHE L, HETARZIX, SEFAELEEAFEROP T, XK BRENZ
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<313+247gTHhH -7 Th D, £<IZ, PVCT7r—hiE, SRI%GE LT T AT v 73l E974
BET, WRIETH T2 bbb, 2RO EREDILNE HH7-, L LARN5, PVCT 1
— MPICERT 2MICERT DR E 23072 (£2479) bBEICANDIMLERNHDH, —KT
I, AT T YU CERENIE., PVCRIFOZEN LB EZED D DICEMEN 5, PVCH OEIEEDE
HomSit, BELL, P77 RAF v 7 I INWHREEH TOEGRRER OEWA K E W RIS,

PVC7 u— hORIEFZEN R Lk bnEZLND,

INHORRIT, TITRAF v AINWREE~AAESREY WET 04K & L TH#REL T
WHZEERBT D, SHIZ, PVCTTAF v 7 IIBHEOEMIE, KEWEICH L TR D EWVER
BUVRZ Lo TWHREZRTDHE, 2OV RZIE, hOERJETHLHPVCT7 2 — b & xR &
LRl LGB RELSBOESELIENTEEI TH D,

#(2)-2 KRBEWMETHRILIEESR T I AF v 7 AI0(x EENOIAIZ)EEE S, R TORER,
AE®B(Z oL - B RFITL - AX T UFEFY - fn 0 LOQITM I IRALLT) DU E &g CToHE

A
PE PP PET  PVC PS Total
Mass Ratio of Polymer (%0) 3548 19+7 1448 442 545 /
Litter Mass (kg) 2924120 101455 74451 21+13 27427 | 3304£207 kg
Concentration (g/kg) <LOQ <LOQ <LOQ <LOQ <LOQ

Cr Standard Deviation (g/kg)
Mass of metal (g) —_— — — — _—

Concentration <LOQ <LOQ <LOQ <LOQ <LOQ
Cd Standard Deviation

Mass of metal — _— _— _— —

Concentration <LOQ <LOQ <LOQ (81=75)x103 <LOQ
Standard Deviation 1367 163

Sn (=16)
Mass of metal — — — 242 — 242 o
Concentration <LOQ <LOQ <LOQ <LOQ <LOQ

S b Standard Deviation

Mass of metal — J— J— _— —

Concentration (78£19)<107 (63£19)=1073 <LOQ 13.5+:8.4 <LOQ
Standard Deviation 23] % 10F3 1681073 15.8
Pb (7—545) (n=292) (n=17)
Mass of metal 2311 64 - 2844247 --- 313£247 ¢
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F o7 I KBRS 58O EMEHEM)% ., (0.45%0.45)X10° g h™' X 0.156 X 8,760
hours=(0.6+0.6) g year* & 7 L 7=, PVC7 u— h v OIEH T 581%. KEM L THEICBITL.
FEAEET7IVBOL) AREF LI RERFICWET LB LND, FxlX, DLTO®@E
DIZPVCT' ZAF v 7 IIDFOLHET, REOHIMEZHEE LTz,

G=M /(Arpvcdpsoil) (13)
ZZTMIT ERE THERE L2 n OE R s HH (0.6 £0.6 g year)) T, AL KH R O = X O 478 74

(1235 M%), 7, [ FBFICET HPVCT T AF v 7 IIOEBE A, dFPVCT T AF v 7 I I
SYE T 2 RN TR T IC —RT O ILH C R ~BAT T D GRE . Py 1 LHEE JE (1,600kg m™,

MFER) . COT, WREEEIPVCT T AT v/ T DEMIE Ay, Th Y, ZOE T THAE

BT~ RICAICIER T 2 E WO SRICEBRNMLETH 5, AL TIE. dOMIZHEF O AR
HITHMETOMIZHIT S, 01 oImE TORELBE Lz, Z0did, ZENTIZH D08, R
REJE VRS BZET DN HEPICERICRAET D, LW IBRED FIZ@EIR L 72, diZFE5iEK
MAWEETFTECTERASIER LGS THY . ZORIICE LML, WKORAILL > THE
—RICH RN D, BT ~OBEIZ R0 5 LB 2, BEMICIE., dOTESITIEENRE S
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Cluster 1 A_12.St1 492 32.2 18.6 0.0 0.0 0.0 0.0 13.6
B_12.St5 429 204 35.7 1.0 0.0 0.0 1.4 20
B_10.St7 78.6 1.2 8.2 0.0 1.0 1.0 0.0 12.2
A__ 08 St.1 82.3 104 7.3 0.0 0.0 0.0 0.0 4.2
Sub 1 A_10.St8 71.4 184 9.2 1.0 0.0 0.0 0.0 2.0
C_12.St4 70.5 10.2 19.3 0.0 0.0 0.0 0.0 13.6
A_12.8t8 70.5 10.2 19.3 0.0 0.0 0.0 0.0 13.6
C_ 09_St1 90.5 5.7 3.8 0.0 0.0 0.0 0.0 48
A_09.St8 90.3 6.8 29 0.0 0.0 0.0 0.0 6.8
C_085St4 925 57 1.9 0.0 0.0 0.0 0.0 28
Sub2 B_ 08.St7 922 6.9 1.0 0.0 0.0 0.0 0.0 18
Cluster 2 A__10.St1 86.5 9.4 42 0.0 0.0 0.0 0.0 4.2
A_ 09 St2 87.3 6.3 6.3 0.0 0.0 0.0 0.0 4.8
B_ 12 St3 100.0 0.0 0.0 0.0 0.0 0.0 0.8 11.1
C_09.St4 100.0 0.0 0.0 0.0 0.0 0.0 0.0 25.0
C_10.St4 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sub 2 B_09.8t3 100.0 0.0 0.0 0.0 0.0 0.0 0.0 4.1
B_09.S8t7 97.2 28 0.0 0.0 0.0 0.0 0.0 09
A_12.S8t2 96.5 2.3 0.0 1.2 0.0 0.0 0.0 16.3
A_10St2 925 1.9 57 0.0 0.0 0.0 0.0 226
Sub 4 B_10.St3 947 11 42 0.0 0.0 0.0 0.0 53
B_12.St6 95.3 2.3 2.3 0.0 0.0 0.0 0.0 0.0

#(3)-5 EHELy R N A OREEOLE S FEDERE 7 T A 5 — T 55 R0 %

B% thE e | 2uy | Aa -7 | 7B
Sub 1 B 12.5t3 1 0 0 0 0 0 1 1
B_ 09 St3 1 0 0 0 0 0 0 1
Cluster 1
Sub 2 C_09.St4d 1 0 0 0 0 0 0 0
C_10St4 1 0 0 0 0 0 0 1
B_ 09.8t.7 1 1 0 0 0 0 0 1
Sub 1
A 12.5t2 1 1 0 1 0 0 0 1
A__10.St8 1 1 1 1 0 0 0 1
Sub 2
B_ 12 8t5 1 1 1 1 0 0 1 1
Sub 3 A_ 08.St1 1 1 1 0 1 1 0 1
A_10.8t1 1 1 1 0 0 0 0 1
A__10St2 1 1 1 0 0 0 0 1
B_ 10.5t3 1 1 1 0 0 0 0 1
B_ 10.8t7 1 1 1 0 0 0 0 1
Cluster 2
A__09.St2 1 1 1 0 0 0 0 1
A__ 09 St8 1 1 1 0 0 0 0 1
Sub 4 C_08.St4 1 1 1 0 0 0 0 1
B_ 08.8t7 1 1 1 0 0 0 0 1
A_ 12.5t1 1 1 1 0 0 0 0 1
C_12.8t4 1 1 1 0 0 0 0 1
A_12.5t8 1 1 1 0 0 0 0 0
B_ 12.5t6 1 1 1 0 0 0 0 1
C_ 09.st1 1 1 1 0 0 0 0 1
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Study on the Chemical-Pollutant Transport by Beach Litter and Establishment of Public
Education Regimes to Reduce its Environmental Risk

Principal Investigator: Atsuhiko ISOBE

Institution: Center for Marine Environmental Studies, Ehime University

2-5, Bunkyo-cho, Matsuyama, 7908577, Japan

+81-89-927-9674

Email: aisobe@ehime-u.ac.jp

Cooperated by: National Institute for Land and Infrastructure Management, Kyushu University

[Abstract]
Key Words: Beach (Marine) litter, Webcams, Toxic metals, Science café

We have developed a technique for detecting the pixels of colored macro plastic
debris (plastic pixels) using photographs taken by a webcam installed on Sodenohama
beach, Tobishima Island, Japan. The technique involves generating color references using
a uniform color space (CIELUV) to detect plastic pixels and removing misdetected pixels
by applying a composite image method. This technique demonstrated superior
performance in terms of detecting plastic pixels of various colors compared to the
previous method which used the lightness values in the CIELUV color space. We also
obtained a 10-month time series of the quantity of plastic debris by combining a
projective transformation with this technique. By sequential monitoring of plastic debris
quantity using webcams, it is possible to clean up beaches systematically, to clarify the
transportation processes of plastic debris in oceans and coastal seas and to estimate
accumulation rates on beaches. Using the litter quantities monitored by the webcams, we
are able to seek litter sources by aparticle-tracking numerical model in conjunction with
an inverse method. Thereafter, a long-term prediction for the amount of marine debris was
conducted using the numerical model, and demonstrates that about 4 % of beaches around
East Asian marginal seas may become the “hot-spot” of plastic marine debris within the
next ten years.

The potential risk of toxic metals that could leach into a beach environment from
plastic litter washed ashore on Ookushi Beach, Goto Islands, Japan was estimated by
balloon aerial photography, in situ beach surveys, and leaching experiments in
conjunction with a Fickian diffusion model analysis. Cr, Cd, Sn, Sb, and Pb were detected
in plastic litter collected during the beach surveys. Polyvinyl chloride (PVC) fishing floats
contained the highest quantity of Pb. Balloon aerial photography in conjunction with a
beach survey gave an estimated mass of Pb derived from plastic litter of 313 + 247 g.
Lead leaching experiments on collected PVC floats showed that Pb in the plastic litter
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could leach into surrounding water on the actual beach, and that plastic litter may act as a
“transport vector” of toxic metals to the beach environment.

The above science products have been shared with the general public through
science café events to help establish a sustainable regime for beach-litter clearance and
surveys.
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