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1) To develop a prediction model for long-
term impacts of new polymers on the marine
environment consisting of physical, chemical
and biological models.

2) To understand the standing stocks in the

marine reservoirs, such as water columns, = ~ i\ -
beaches, bottom sediments, marine biota, e\, =R
and fluxes between them with the integrated P e e

model. o | an soa iﬁs;zﬁm@ﬁmg@

3) To comprehend the polymer behaviors in e | e

the marine environment and assess the ) S = —— -

impacts based on an input-output system

approach.

/

Researches start with the Seto Inland Sea
and then extend to the North Pacific.
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Prediction system for long-term MP behaviors and &"eeser @
their adverse effects on the marine eco-system
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polymer waste = h stocks in the reservoirs and

. |Enersy POPs distribution gy RY LTl W6 fluxes between them with a
Normal condition A Physical-Chemical-Biological

bul
hoat Flux i Plankton - Fish model.

- Polymer distr. 2. To comprehend the polymer

‘ I : » behaviors in the marine
. 1 i cosysytem . . o
Weather River e [Polymer distr. Neng ot al. 2019: environment with an input-
WRF Precip. o RLAAMLAL. Lolk

== Discharge f=—— = Current, Temp. , Sali. Ji et al., 2020 output system approach.

1. Reproduction of the environmen] Polymer Vertical lux Temp.. Sali., 3. Researches start with the Seto
(Integration of the compartmen)distribution Bioet Plankton Inland Sea and then extend to
2 r Rising-lsoi nlkim ng model = the North Pacific.
(Normal cond. /Disaster) gradation
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3. Beach process - Degradation mode ) ) f¥ et rratm o i Temp., Sali., DO

(Finer particles = Residues)
4. POPs—Polymer particle model v Ecosystem
5. Biofilm, Rising—Sinking model Tokyo Univ. et impact

6. Degradation model assessment
(Finer particles = Residues)




Key physical processes for
understanding long-term impacts
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Figure 1. S5chemartic of the physical processes that affect the transport of plastic (pink items) in the ocean (top panel ). The table (lower
panel) identifies in which regions different processes are important. Thick pink lines in the table mean that the process isamongthe
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PHYSICAL PROCESSES
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Figure 6. Schematic of the different transport processes by which organisms can affect movements of initially buoyant plastics. Green
circles represent plankton.
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most important in that water depth, while thin pink lines mean that the process is only of secondary importance. Transport by
organisms is not a physical process and therefore represented with a green line instead ofa pink one.
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MP sedimentation history from 1940s <™=
-Understanding the past and predicting the future-

Bepmu ay bottom se |m'e!nts : A higH—reso ution

Jecord medium for MP pollution history
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Figure 4. Keeling Curve: a half century of CO; data from Mauna
Loa Observatory. Data from ref 7. (Harris, 2010)
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Beach process modeling & moonstior (koo
—Beach: A hot spot of MP production—

Beach
beaching-
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Wmd wave, Turbulence, Rip current,
o~ Wind-driven current ~

(Hinata et el., 20203, b)
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