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Introduction

The Act on Promotion of Disposal of Articles Washed
Ashore for Conservation of Good Coastal Views and
Environment for Conserving Beautiful Rich Nature
(Act No. 82 of 2009; Washed-Ashore Articles Disposal
Promotion Act)
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Where are from
these marine debris.

Shore: many data from NPO
Approach is easy

Off Shore : few data
Approach is difficult




Platform

Training and research vessel

. Gross ton 1886[t] length 93.0[m]
Umitaka Maru wide 14.90[m] depth 8.90[m]

Nav. speed 17.4[kt]

Number of bed 107 (crew:47,cadet:60)
Build 30th June 2000

Cover area

Pacific ocean Indian ocean,
Antarctic ocean etc.

Eye height of observer: 14m

Grosston 649[t], length 53.0[m],
Wide 110.6[m], Depth 6.8[m]
Nav. speed 13.0[kt]

Number of bed 69 (crew:25,cadet:44)
Build 10t Dec.1983

Cover area
Northern west of Pacific

Eye height of observer: 7m




Observation system

Trawl sampling Net sampling



Observation method

Recorded info.
name of item (color, size)
Distance of Closest Approach (DCA)
Environment etc.

tion system
recorder 1 p, researcher 3 or 4

Distance of closest approach
(DCA) was measured every 5
meters from ship of side by
visual measurement.




How to measure a Distance of Closest Approach

To acquire a sense of distance
by using the inclinometer

Co. of ship (heading) researcheram Eye height (14m
‘5/ Ex. 45 degree.

eye height 14m 45 deg: Closest distance was
E 14m same as eye height
l ‘‘‘‘‘‘‘‘‘‘‘‘‘ : AN
Measure angle * + .
-7 =) A
P ) *
’ s < N
- g 2 . Floating good
! . /OCP\ 5 . gg
Sea OM =====----mmmmmmoo o]
1,7 €-mmmm e >
ey DCA(14m
Image of measurement
distance

Relation between angel and DCA
Angledeg. 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85

yehelght 42 25 38 51 65 81 98 117 14 17 20 24 30 38 52 79 100




Sample sheet pr— g S %

20cm  SS

50cm S 20cm
TO reduce a 100cm M 50cm
ersonal error 200cm L 100cm
p & LL 200cm

for size




Recorded list on visual observation

Base Info. (time side co. speed, star-finish position,
weather, wind direction/ speed, sea condition, glare rate)

Observed item Info. (size, color, DCA, time)
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Detected floating marine object

Fishing gear Expanded Polystyren PET bottle
'F

Artifical

Including
Metal products
Glass products
Timber etc.

Natural




Analysis method

Relation between DCA and detection rate

Detection rate - * 3
depend on DCA :

Detection 2
function -

S S - - S - -

e
-
=
i
—
E

Probabilistic distribution
Probabilistic distribution - of DCA of detected item
:uniformly distributed
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Estimate Density

Estimate o from DCA

The ESHW (u) Is
mathematically defined by
detection function

Circulate density (d)by
~ N
— L
L : observation distance

n . number of floating goods

Ex Estimated with half normal

0 (X) =exp(———)

20°°

Detection Probabiity
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ESHW \
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PerpEndicular Distances

effective search half-width (ESHW)



Research area
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| .
B el i e Track line
4l S Umitaka : Jul. ~ Aug.
r,l"lf o i - Shinyo : Jul. ~ Aug.
- . Shinyo : Aug. ~ Sep.
itk & Umitaka :Oct.
2

Track line in 2014

Umitaka maru : 99
117 legs

Shinyo maru
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Observation location in 2014

legs 1961.1km
2286.3km

Total : 216 legs 4247.5km
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Histogram of distance of closest approach of each item

Float (fishing gear)

N

Net (fishing gear)
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Detected items and each ESHW

Artifical

Including

Metal products
Glass products
Timber etc.

~

s

Natural

.IG],‘QN\ Jepun
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PET bottle
r
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Result

Spatial distribution of d
Article

East china sea

51.68

uninvestigated

Western
Japan Sea

33.99

eto Inland Sea

Southern
Pacific

23.20

Northern
Japan S

35.74

N

7
/o

uninvestigated

Northern Pacific

21.51

Middle Pacific

17.72

Overall mean 34.42

15



Result

Spatial distribution of d
Natural

East china sea

36.26

uninvestigated

Western
Japan Sea

27.89

Southern
Pacific

16.65

Northern
Japan S

24.80

N

7
/o

uninvestigated

Northern Pacific

16.50

Middle Pacific

21.31
Overall mean 22.57
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Result

Spatial distribution of d
Article

Fishing net

East china sea

0.22

7
/o

7 uninvestigated

uninvestigate

Western
Japan Sea

0.45

eto Inland Sea

Southern
Pacific

0.00

Northern
Japan S

0.24
&

Northern Pacific

0.14

N

Middle Pacific

0.00

Overall mean 0.23
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Result

Spatial distribution of d
Article

Fishing float

East china sea

0.29

km?2

uninvestigated

7
/o

uninvestigated

Western
Japan Sea

0.38

eto Inland Sea

Southern
Pacific

0.05

Northern
Japan S

0.17
&

Northern Pacific

0.10

N

0.12

Middle Pacific

Overall mean 0.23
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Fishing
float
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Result

Spatial distribution of d
Article

Other Fishing gear

uninvestigate

7

7
/o

uninvestigated

Western
Japan Sea

0.96

Southern
Pacific

0.18

East china sea

1.03

eto Inland Sea

Northern
Japan S

1.21
&

Northern Pacific

0.44

Q
[
b
o}
°

N

0.23

Middle Pacific

Overall mean 0.82
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Fishing
float
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Result

Spatial distribution of d

Article
expanded p

lystyrene

uninvestigated

7
/o

uninvestigated

East china sea

1002 ¢

Western
Japan Sea

4.15

eto Inland Sea

@&ﬁ%;

Southern
Pacific

0.93

Northern
Japan S

401 Northern Pacific
1.79
* Middle Pacific

1.56

Overall mean 4.88
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Result

Spatial distribution of d
Article

Plastic sheet

East china sea

21.09

uninvestigated

7

7
/o

investigated

Western
Japan Sea

18.74

Southern
Pacific

19.44

Northern
Japan S

22.13

Northern Pacific

14.72

N

Middle Pacific

10.37

Overall mean 18.62
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sheet
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Result

Spatial distribution of d
Article

Pet bottle

uninvestigated

7
/o

uninvestigated

Western
Japan Sea

1.78

eto Inland Sea

@mﬁ%;

East china Sei Sou.thern
4 . 9 5 Pacific
1.37

Northern
Japan S

1.08
&

Northern Pacific

1.31

N

1.49

Middle Pacific

Overall mean 2.40
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Result

Spatial distribution of d
Article

Plastics piec

East china Sei Sou.thern
7 . 9 5 Pacific
0.46

km?2

uninvestigated

Western
Japan Sea

3.84

eto Inland Sea

Northern
Japan S

2.66
&

N

7
/o

uninvestigated

Northern Pacific

1.34

Middle Pacific

2.92

Overall mean 3.49
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Result

Spatial distribution of d
Article

Grass product

uninvestigated f =

Western
Japan Sea

0.09

eto Inland Sea

East china Sei Sou.thern
1 . O 1 Pacific
0.00

Northern
Japan S

0.37
&

N

7

estigated

Northern Pacific

0.11

Middle Pacific

0.18

Overall mean 0.36
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Result

Spatial distribution of d
Article

Metal product

7

uninvestigated f -

Western
Japan Sea

0.34

eto Inland Sea

@mﬁ%;

East china Sei Sou.thern
O . 50 Pacific
0.12

Northern
Japan S

0.30
&

N

uninvestigated

Northern Pacific

0.15

Middle Pacific

0.10

Overall mean 0.29

33



Metal
product
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uninvestigated f <

uninvestigated

Result

Spatial distribution of d
Article

Timber

[

Northern
Japan S

Western O . 30

Japan Sea

0.46 4

Northern Pacific

0.08

eto Inland Sea

N

Middle Pacific

East china Sei gOU_':chem 040
0.98 013

Overall mean 0.47
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7
/o

uninvestigated

Result

Spatial distribution of d
Article

other

[

uninvestigated

Northern
Japan S

Western 3 . 27

Japan Sea

2.79 4

Northern Pacific

1.33

eto Inland Sea

N

Middle Pacific

East china Sei gOU_':chem 0.35
3.63 057

Overall mean 2.62
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Result

Spatial distribution of d
Natural

seaweed

East china Sei Sou.thern
1291 Pacific
8.39

7

uninvestigate f <

Western
Japan Sea

25.21

eto Inland Sea

Northern
Japan S

17.77

N

uninvestigated

Northern Pacific

10.22

Middle Pacific

14.92

Overall mean 17.11
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Result

Spatial distribution of density km?2
Natural

Floating wood

uninvestigated

fjf

<

investigated

Western
Japan Sea

2.69

Southern
Pacific

8.26

Northern Pacific

6.29

- 6.39

Middle Pacific

Overall mean 5.46
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Result

Spatial distribution of d

Article 2014

East china sea

5168 a'“

7
/o

7 uninvestigated

uninvestigated

Western
Japan Sea

33.99

Southern
Pacific

23.20
39.17

Q
[
b
o}
°

Northern
Japan S

35.74
64.9

Northern Pacific

21.51
50.22

" Middle Pacific

17.72
3411 Reanalysis
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Result

7
/o

7 uninvestigated

uninvestigated

Spatial distribution of density km?2
Article |
In 2014
In 20
- Western
Z Japan Sea
- 81.92
& ety é?
- g
g
East china sea / Southern
. Pacific
B s
T 79.03

Northern
Japan S

64.99

Northern Pacific

50.22

91.9
& 39.28
Middle Pacific Foh
34.11 % wis
38.51 R
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/y:f

: . ExBanded
olystyrene

Plastic bag

~Plastic bottle

Food Packaging

Result parentage of fipating goo
In 2014 uninvestigated

uninvestigat

Petrochemical
Glass goods
Metal goods
Wood

Other article

Sea weed

Drifting wood

Other natural
Fishing net

Soutlr
Pacifi

Fishing buoy

Fishing other
unknown




Where will they go?

Sea floordebﬁls?



Sea floor debris From East China Sea

o

8
l&

Printed Chinese

A
?

Fishing gear Can.
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Sea floor debris Water off Ibaragi pref

' Printed Japanese
: Can

i ' " Footmat - Glass b.ottli. :
N

§ 2013.08
2015.07
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Conclusion

« Japan sea area was more density than Pacific
area for article items. Especially, high density
spot distributed in east china sea and around
Tsushima.

e A certain amount of floating expanded
polystyrene was observed in the East China
Sea and Tsushima Strait.

 High-density area of plastic sheet and bag
existed near the coast like off Fukuoka pref.
and off Noto Peninsula. (derived from land?)

 Many marine debris still hide in a covert place.



