P o g
P i
r -h:_ - -
’ - ! i 3

‘,i"-‘hi.*- : hJE_;
- ‘Marine pléstic liter as.a“transport “vectors: >

of toxic metals “its befiavior and numerical

modelmg - i ¥
Sew g B | LU SRR

- Atsuhiko Isobe "

Center for Marine Environmental S‘rudles
Ehime Univ., JAPAN

This research project has been sponsorediby. the Environmental
Research and Technology Development Fund (B1007), Ministiry of
.. “Environment, Japcm '.

CMES

n - CO I I G b O r‘aTé rs . CENTER FOR MARINE ENVIRONMENTAL STUDIES

~ Shin'ichiro Kako, Etsuko Nakashima (CMES, Ehime Univ.)
" Hirofumi Hinata (Natl Inst. for Land & Infrastructure Management),
) Sa’roquo Semo (Kyushu Umv) JEAN Shmya Magome (Sanyo Techno Mar'me Inc.)

_— : e R M e




- ; . : . - {
©122° 123" 124" 125" 126" 127" 128° 129'L
R S T e .




._Tn e M

s Polam Tion“c . |
lear r business
v i A !

purpose,(SIght seein; Jbafhmg.. ,a‘@ vened beaches
unswtable for buSIHESS' P _* ﬂ“"" W A S =

Kabira beach, the most popular beach for sight
seeing at Ishigakijima Island . This photo was
taken on the same day when we took the
background photo located at the same island




Naru Island, Goto Island chain(October, 2010)
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ballooning on the beach

The Balloon hanging a digital camera was
towed by hand just like a kite.

Ao The camera angle is controlled on th ground
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litter is quantified by photo
taken by balloon- equipped % 2 -
camera. & B | Multiplying these two values

| : yields total weight of beach litter

over the beach (Below is an example

computed on Ookushi beach in October
2009.

5.8+2.0 kg/m? = 716 +259 kg

(Plastics account for74% of the above weight,

e 530+201 kg,
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) We have already: set webcams on
10 beaches along the East'China . p— ) "
Sea and Japan Sea coasts. These
Images are opened to the public Pacific Ocean
on our website [ Qe
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Photo taken at Tobishima, Yamagata at 1310 JST,” —
18t November, 2011
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: Sumula’rmg beach litTer reduced by appropr'la’re beach clearances
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Time series of areas covered by
beach litter on Ookushi beach, Goto
Island chain
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Time derlvatlves of areas observed by
df webcams are used as they are.

We can reduce the amount

— — oftbeach litter by 40% after

Beach cIearances are represented by substltutlng

an approprlate interval
0 here. We now assume that beach clearance is
conducted when the area reaches 30 m2. 4 between beach clearances
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Speed of ocean ‘currents computed on the _,Jr;

‘i The subtropical. g Te"r§ a: hu ge edd com osed of Kuroshio, North Pacific
' CurrentyNorth :q.Ja'corJaI Current, anaireturns te the Kuresnio.
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:“""-F_inding the origin(s) of beach litter by a parfticle ’rr'acking
“experiments using sumulaTed ocean curren’rs reversed |n s:gh

Ieft) Ocean currents S|mulated on

T the computer N4
Iower right) Modeled particles k
+ returning back to their origins in
U the ocean currents field reversed
$8 insign “
L

i In strict terms, the above procedures
4 are called “two-way particles tracking

method ” and “inverse problem using a __ blea he mles

Lagrangian multiplier™

. Isobe et al., (2009, J. Atoms. Ocean. '.ff |n The Japanege Ver'Sion
Tech., American Meteorological Society) r- ey . : Ty
Kako et al.(2010, J. Oceanography) ;ﬁ* o
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Litter origins, release months, and :
release quantities deduced as an
Inverse preblem

x“Numerical medeling-of metion of oy

_litterreleaséd from origins deduced = .
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-“ We dre able ﬁmdcas’r/for‘ecas’r of beach litter using nume,[jucal modelS‘ i
7 wu’rh sa‘rel ll’re observed and forecasted wind da‘ra up to one month after>
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~_Accuracy ofithe hindcast/forecast is
““acceptable level” except forithe period
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observed litter

>T  amount using a N Y

webcam

forecast

hindcast

" Kako et al.,(2011, Marine Pollution Bull.)
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Kabira beach, the most popular beach for sight
seeing at Ishigakijima Island . This photo was
taken on the same day when we took the
background photo located at the same island.
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For mstance PVC flshery floats that are found

. frequently on beaches in Japan contain lead, a &S

. toxic heavy metal, with the concentration
hlgher than 100 times of the regulation limit oI
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f’*b°es Ie@ﬁ tained in PVC floats leach into bsur‘ 2.
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Please watch the movies in | & T3}

.The Japanese versnon my '

== We assume leaching process
s due to rain water on beaches
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I ,!, l 50- —_— = = —_— i

- - _ — O - b
0 12 24 36 48 60 72 84 96 108 120 ag -'i -:f i
E#Fﬁ . Iy 5 4 r_:i::'
¥ S S § o




, Japan regulation

<< 150 mg/kg

Pb

ion

Japan regulat

I

<< 150 mg/kg
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*‘ PlC(STIC ||’r‘rer' cer’ramly plays a role of a “transport vector" M
i« of toxic metdisiEHence, we haverto clean- _up beaches nofs >
only for keeping itsivalue of sighi seeing, but also:for
reducing their environmental risk. According o our
estimate, it should be however noted that leaching flux.of
toxic metals ismnot serious at.the present time (~600 5
. mg/year ofdead leaches over the entire:Ookushi beach). .
Rather, it should be recognized as'a “future risk” that will"
be realized.if-we lgnore plasflc ll’r’rer' on beaches

Please wa’rch the movies
in The J apanese versnon Y T A
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ar'ound counitries surrounding the nuge eJJ\/,

gy TR A N
Ocean currents carrying plastic litteriisia par"r of a-huge
eddy and.so We tan define neither “upstream” nor
“downstream” of thése.currentsglThis means that receptors
of beach litter sumul’raneously become or'lgms of litter. &
Thereby, plastic wastes should be‘reduced taneously

4-1= Monthly Mean of Surface Current Velocity [cm/sec] (JAN/50YR)
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