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Introduction はじめに
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)
美しく豊かな自然を保護するための海岸における良好な景観及び
環境の保全に係る海岸漂着物等の処理等の推進に関する法律
（2009年7月成立）

Where are from 
these marine debris.

Shore: many data from NPO

Off Shore : few data

Approach is easy

Approach is difficult



Gross ton 1886[t]，length 93.0[m]，
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

Eye height of observer: 14m

Cover area 
Pacific ocean，Indian ocean, 
Antarctic ocean etc.

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 10th Dec.1983

Sinyo Maru神鷹丸

Cover area                                   
Northern west of Pacific

Eye height of observer: 7m

Umitaka Maru 海鷹丸

Platform  調査船
Training and research vessel



Net sampling

Visual observation

Observation system

Trawl sampling



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

Observation system
recorder 1 p, researcher 3 or 4
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Distance of closest approach 
(DCA) was measured every 5 
meters from ship of side by 
visual measurement.

on the beam

Observation method 調査方法



How to measure a Distance of Closest Approach 

eye height （14m）

Measure angle

Co. of ship (heading)

Image of measurement 
distance

To acquire a sense of distance 
by using the inclinometer

Sea （0m）

Eye height (14m）

Floating good

Ex.  45 degree.
Closest distance was 
14m same as eye height45 deg.

DCA(14m）

Angle deg. 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
Eye height
（ｍ）

1.2 2.5 3.8 5.1 6.5 8.1 9.8 11.7 14 17 20 24 30 38 52 79 160

Relation between angel and DCA

researcher

ey
e 

he
ig

ht
 （

14
m
）

最接近距離の計測方法



〈記録用早見表Ⅰ〉

漂流物
の例

種類 記号

漁具

漁網 FGN
ボンデン 浮子 FGF
その他 漁具 FGO

人工物

発泡スチロール EPS

レジ袋 PBA
ペットボトル PBO

食品包装材（トレー，弁当
空，お菓子類袋など）

ＦＰ

その他プラスチック製品 PC

ガラス製品 G
金属製品 M
木材 W
その他 UO

天然物

流れ藻 SW
流木 DW
その他 NO

その他
不明

その他不明 UK

20cm＞SS
50cm＞S＞20cm

100cm＞M＞50cm

200cm＞L＞100cm

LL＞200cm

例えば

ペットボトルは全てSサイズ
（500ml：21cm，1.5～2L：31cm）
サンダル，スーパーの袋，
ボンデン，サッカーボール，
一升瓶，一斗缶

カップめんの容器，
ソフトボール，落ち葉，
空き缶

ごみ袋，

カラーコーン
（70cm）
ドラム缶（90cm）

レジ袋 その他プラスチック
製品

その他（靴）
発泡スチロー
ル

ペットボトル

食品包装材 発泡スチロール

流れ藻 発泡スチロール

漁網 流木

実例種類の記入例

サイズの記入例
サイズの記入はSLMでSample sheet

To reduce a 
personal error 
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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Data sheet on Excel

記録項目



Detected floating marine object

Fishing gear Expanded Polystyren

Plastic sheet

PET bottle

Petrochemical piece

Seaweed wood

Artifical
Including
Metal products
Glass products，
Timber etc.

Natural

79

発見された漂流物の例



Analysis method

Relation between DCA and detection rate 
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Detection rate 
depend on DCA

Detection 
function

Probabilistic distribution
:uniformly distributed

DCA  

Probabilistic distribution
of DCA of detected item

解析方法



１．Estimate σ from DCA

２．The ESHW (μ)  is 
mathematically defined by 
detection function

３．Circulate density (d)by 

L : observation distance

n :  number of  floating goods

L
nd
ˆ

ˆ

Ex，Estimated with half normal 

)
2

exp()( 2

2xxg

2
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Estimate Density

effective search half-width (ESHW)

ESHW

密度推定方法



Research area

Track line in 2014

Umitaka maru : 99 legs （1961.1km）
Shinyo maru : 117  legs （2286.3km）
Total : 216  legs （4247.5km）
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Track line
Umitaka : Jul. ~ Aug.
Shinyo : Jul. ~ Aug.
Shinyo : Aug. ~ Sep.
Umitaka :Oct.

Research 2014
Leg of visual observation
Position of net sampling

Observation location in 2014

調査場所



Histogram of distance of closest approach of each item
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種別の最接近距離のヒストグラム

Float (fishing gear) Net (fishing gear) Other (fishing gear)

expanded polystyrene Plastics sheet Pet bottle petrochemical product

timber Drift woodSea weed

Pet bottle

Fishing float



U
nder w

ater
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U：150.3m，S：93.8mU:348m，S:247m U：67.7m，S：52.0m

U：47.3m，S：37.6m U：22.1m，S：24m

U：33.5m，S：17.9m U：33.5m，S：17.9m

Detected items and each ESHW

Artifical
Including
Metal products
Glass products，
Timber etc.

Natural

Fishing gear Expanded Polystyren

Plastic sheet

PET bottle

Petrochemical piece

Seaweed

wood

種別の有効探索幅



21.51

17.72
23.2051.68

33.99
35.74

uninvestigated

Result

Article

15.85

太平洋北区

太平洋中区

太平洋南区
東シナ海区

日本海西区

日本海北区

瀬戸内海区

Overall mean 34.42
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Spatial distribution of density（n／km2） uninvestigated

Northern Pacific

Middle Pacific

Southern 
Pacific

East china sea

Western 
Japan Sea

Seto Inland Sea

Northern 
Japan Sea



16.50

21.31
16.6536.26

27.89
24.80

18.59

太平洋北区

太平洋中区

太平洋南区
東シナ海区

日本海西区

日本海北区

瀬戸内海区
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uninvestigated

uninvestigated

Northern Pacific

Middle Pacific

Southern 
Pacific

East china sea

Western 
Japan Sea

Seto Inland Sea

Northern 
Japan Sea

Result

Natural

Spatial distribution of density（n／km2）

Overall mean 22.57



0.14

0.00
0.000.22

0.45
0.24

0.00

太平洋北区

太平洋中区

太平洋南区
東シナ海区

日本海西区

日本海北区

瀬戸内海区
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uninvestigated

uninvestigated

Northern Pacific

Middle Pacific

Southern 
Pacific

East china sea

Western 
Japan Sea

Seto Inland Sea

Northern 
Japan Sea

Result

Article

Spatial distribution of density（n／km2）

Fishing net

Overall mean 0.23



8 n/km2
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Fishing 
net

UM SY



0.10

0.12
0.050.29

0.38
0.17

0.00

太平洋北区

太平洋中区

太平洋南区
東シナ海区

日本海西区

日本海北区

瀬戸内海区
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uninvestigated

uninvestigated

Northern Pacific

Middle Pacific

Southern 
Pacific

East china sea

Western 
Japan Sea

Seto Inland Sea

Northern 
Japan Sea

Result

Article

Spatial distribution of density（n／km2）

Fishing float

Overall mean 0.23



1.9 n/km2

1.2 n/km2

20

UM SYFishing 
float



Overall mean 0.82

0.44

0.23
0.181.03

0.96
1.21

0.28

太平洋北区

太平洋中区

太平洋南区
東シナ海区

日本海西区

日本海北区

瀬戸内海区

21

uninvestigated
uninvestigated

Northern Pacific

Middle Pacific

Southern 
Pacific

East china sea

Western 
Japan Sea

Seto Inland Sea

Northern 
Japan Sea

Result

Article

Spatial distribution of density（n／km2）

Other Fishing gear



6.4n/km2

8.0n/km2

6.4n/km2

6.9n/km2

22

UM SYFishing 
float



1.79

1.56
0.9310.02

4.15
4.01

0.96

太平洋北区

太平洋中区

太平洋南区
東シナ海区

日本海西区

日本海北区

瀬戸内海区
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uninvestigated

uninvestigated

Northern Pacific

Middle Pacific

Southern 
Pacific

East china sea

Western 
Japan Sea

Seto Inland Sea

Northern 
Japan Sea

Result

Article

Spatial distribution of density（n／km2）

expanded polystyrene

Overall mean 4.88



67.4 n/km2
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UM SYexpanded 
polystyrene



14.72

10.37
19.4421.09

18.74
22.13

11.45

太平洋北区

太平洋中区

太平洋南区
東シナ海区

日本海西区

日本海北区

瀬戸内海区
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uninvestigateduninvestigated

Northern Pacific

Middle Pacific

Southern 
Pacific

East china sea

Western 
Japan Sea

Seto Inland Sea

Northern 
Japan Sea

Overall mean 18.62

Result

Article

Spatial distribution of density（n／km2）

Plastic sheet



137.5 n/km2

77.2 n/km2

72.5 n/km2
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Plastic 
sheet

UM SY



1.31

1.49
1.374.95

1.78
1.08

0.16

太平洋北区

太平洋中区

太平洋南区
東シナ海区

日本海西区

日本海北区

瀬戸内海区
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Result

Article

Spatial distribution of density（n／km2）

Pet bottle
uninvestigated

uninvestigated

Northern Pacific

Middle Pacific

Southern 
Pacific

East china sea

Western 
Japan Sea

Seto Inland Sea

Northern 
Japan Sea

Overall mean 2.40
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Pet 
bottle

UM SY



1.34

2.92
0.467.95

3.84
2.66

1.65

太平洋北区

太平洋中区

太平洋南区
東シナ海区

日本海西区

日本海北区

瀬戸内海区
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uninvestigated

uninvestigated

Northern Pacific

Middle Pacific

Southern 
Pacific

East china sea

Western 
Japan Sea

Seto Inland Sea

Northern 
Japan Sea

Overall mean 3.49

Result

Article

Spatial distribution of density（n／km2）

Plastics piece
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Plastics 
piece

UM SY



0.11

0.18
0.001.01

0.09
0.37

0.21

太平洋北区

太平洋中区

太平洋南区
東シナ海区

日本海西区

日本海北区

瀬戸内海区
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uninvestigated

uninvestigated

Northern Pacific

Middle Pacific

Southern 
Pacific

East china sea

Western 
Japan Sea

Seto Inland Sea

Northern 
Japan Sea

Result

Article

Spatial distribution of density（n／km2）

Grass product

Overall mean 0.36



21.8 n/km2
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Grass 
product

UM SY



0.15

0.10
0.120.50

0.34
0.30

0.10

太平洋北区

太平洋中区

太平洋南区
東シナ海区

日本海西区

日本海北区

瀬戸内海区
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uninvestigated

uninvestigated

Northern Pacific

Middle Pacific

Southern 
Pacific

East china sea

Western 
Japan Sea

Seto Inland Sea

Northern 
Japan Sea

Overall mean 0.29

Result

Article

Spatial distribution of density（n／km2）

Metal product
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Metal 
product

UM SY



0.08

0.40
0.130.98

0.46
0.30

0.24

太平洋北区

太平洋中区

太平洋南区
東シナ海区

日本海西区

日本海北区

瀬戸内海区
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uninvestigated

uninvestigated

Northern Pacific

Middle Pacific

Southern 
Pacific

East china sea

Western 
Japan Sea

Seto Inland Sea

Northern 
Japan Sea

Result

Article

Spatial distribution of density（n／km2）

Timber

Overall mean 0.47



6.4個/km2

5.1n/km2

36

Timber
UM SY



1.33

0.35
0.523.63

2.79
3.27

0.81

太平洋北区

太平洋中区

太平洋南区
東シナ海区

日本海西区

日本海北区

瀬戸内海区
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uninvestigated

uninvestigated

Northern Pacific

Middle Pacific

Southern 
Pacific

East china sea

Western 
Japan Sea

Seto Inland Sea

Northern 
Japan Sea

Overall mean 2.62

Result

Article

Spatial distribution of density（n／km2）

other



16.0n/km2

18.3n/km2

18.3n/km2

17.5n/km2
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Other 
article

UM SY



10.22

14.92
8.3912.91

25.21
17.77

27.93

太平洋北区

太平洋中区

太平洋南区
東シナ海区

日本海西区

日本海北区

瀬戸内海区
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uninvestigated

uninvestigated

Northern Pacific

Middle Pacific

Southern 
Pacific

East china sea

Western 
Japan Sea

Seto Inland Sea

Northern 
Japan Sea

Result

Natural

Spatial distribution of density（n／km2）

seaweed

Overall mean 17.11



160.6n/km2

114.2n/km2

88.0n/km2

85.7n/km2

107.1n/km2

57.2n/km2
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Seaweed UM SY



6.29

6.39
8.265.68

2.69
7.04

8.33

太平洋北区

太平洋中区

太平洋南区
東シナ海区

日本海西区

日本海北区

瀬戸内海区
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uninvestigated

uninvestigated

Northern Pacific

Middle Pacific

Southern 
Pacific

East china sea

Western 
Japan Sea

Seto Inland Sea

Northern 
Japan Sea

Result

Natural

Spatial distribution of density（n／km2）

Floating wood

Overall mean 5.46



29.6n/km2

23.1n/km2

23.7n/km2

25.1n/km2

21.8n/km2
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Floating 
wood

UM SY



21.51
50.22

17.72
34.1123.20

39.17

51.68
132.38

33.99
81.92

35.74
64.99

uninvestigated

Result

Article 2014

15.85
42.15

Reanalysis
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Spatial distribution of density（n／km2） uninvestigated

Northern Pacific

Middle Pacific

Southern 
Pacific

East china sea

Western 
Japan Sea

Seto Inland Sea

Northern 
Japan Sea



50.22
39.28

34.11
38.51

39.17
79.03

132.38
119.93

81.92
78.02

64.99
91.92

uninvestigated

Result

Article

42.15
67.98
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Spatial distribution of density（n／km2） uninvestigated

Northern Pacific

Middle Pacific

Southern 
Pacific

East china sea

Western 
Japan Sea

Seto Inland Sea

Northern 
Japan Sea

In 2014
In 2015



uninvestigated

Result parentage of floating goods
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uninvestigated

Northern Pacific

Middle Pacific

Southern 
Pacific

East china sea

Western 
Japan Sea

Seto Inland Sea

Northern 
Japan Sea

In 2014 Expanded

Plastic bag

Plastic bottle

Food Packaging

Petrochemical

Glass goods

Metal goods

Wood

Other article

Sea weed

Drifting wood

Other natural
Fishing net

Fishing buoy

Fishing other

unknown

Polystyrene



Where will they  go?
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To bottom?

Break?

Micro prastics?

Sea floor debris?

Beach?



1 2 3 4 5

6

7 8

From East China Sea
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Sea floor debris

Fishing gear Can.

Printed Chinese 



Can

2013.08
2015.07
2014.01

SheetFoot mat

clothes 48

Sea floor debris Water off Ibaragi pref.

Packing band

Glass bottle

Printed Japanese 



2014
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2015
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http://www.s.kaiyodai.ac.jp/ship/cgi-
bin/umitaka/umitaka47/index.html



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.
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• 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.


