TRAFE BREATEAED

S0 4
WERERICRB T A~ A 7 a T AF v 7 GG
L O A SEREHNR A S

w o E
AF0 543 H

NFEESRICB T A~A /a0 T T AF v 7 2Et
BV Z A D SEREHE R A A ZE S e R
H A ER B — v ARk 4E
05, Ve ol A/ A A= AR
R o/l N /S o






% I & %g’%*ﬁ%g ............................................................. 1-1
Il%f’%@ﬁé’] ........................................................... 1-1
1.1.1 %f’%@;@ﬁ@%ﬁﬁaﬁ ................................................... 1-1
1.2 2&%%%0)1:%52 ......................................................... 1-1
1.2.1 g)ﬁﬁi@‘.ﬁ ......................................................... I1-1
1.2.2 %ﬁ?*ﬁ*@%}ﬁﬁ ..................................................... 1-2
1.2.3 @Eﬂiﬁ‘ﬁ‘%?&ﬁﬂlﬁ ............................................... 1-2
1.2. 4 L_E{}:ﬁ :%L@L%‘:Ar$¢:[5%—g—}:a%§§ .................................... 1-2
1.2.5 *ﬁgqt/ﬁ\ ........................................................... 1-2
3 §E§7 o 1-3
4 E}Eﬁjﬂ% ............................................................. 1-4
%H% T I I - v e nI-1
I.1 ?}ﬁﬁiﬁ{){—i ............................................................. I-1
Im.2 g}ﬁﬁ{ﬁu;ﬁ ............................................................. I1-2
%m% {%{ﬁ :A%ﬁ??ﬂﬁ%g)ﬁﬁ ................................................. -1
. 1 {?&{fﬁ:ﬁ?}ﬁﬁjﬁ{f ..................................................... -1
m. 1.1 g)ﬁﬁﬁ{f ......................................................... -1
. 1.2 43%8 - ﬁ*ﬁﬁ{f ................................................... m-10
1I. 2 {?&{ﬁ:ﬁ?}ﬁﬁ%% ..................................................... M-16
M.2.1 EfR~A 70T T AF o JPAFER oo m-16
m.2.1.1 %ég)ﬁﬁ ..................................................... -16
m.2.1.2 Eég)ﬁﬁ ..................................................... T -40
m.2.1.3 @(ég)ﬁﬁ ..................................................... M-64
Mm.2.1. 4 gégﬁjﬁ ..................................................... 11-88
T 2.2 R S TR E T oo v e e e e Mm-112
%W% &3@?5@@%‘@%?&@@% ........................................... V-1
V.1 %ﬁﬁﬁ#@;’jﬁ?ﬂ ......................................................... V-1
vV.1.1 %é%}ﬁﬁ ......................................................... V-3
IV.1.2 Eég}ﬁﬁ ......................................................... v-17
IV.1.3 @(é?}ﬁﬁ ......................................................... IV-31
IV.1.4 gé?)ﬁﬁ ......................................................... IV-45
V.2 E)E;@g*J,@qy% ....................................................... IV-59
v.2.1 /EM:T(;M: &ﬁj—é%ﬁgﬂ, ........................................... V-60
IV.2.2 FB%W@KE@?%%@%M’ ......................................... V-73

IV.2.3 %ﬂg*ﬁm‘{ppzcgg—d‘éﬂjiﬁg*/{, ....................................... V-75



BVE E S RO EICBI D B EEL o V-1
V.1 VBIEECHS « ZREIERRRE - o v v V-1
V.2 BETER L A T T T AT 0 o V-32

V.2.1 {ﬁ{ﬁ ............................................................. V-34
V.2.2 iﬁ% ............................................................. V -43
V.2.3 Ja\nA - E\LJE\ A T I I I V-52
V. 2.4 Jaa) « J&E (@) ................................................. V-61
V.3 fﬁiﬁgk{%ﬁ{ﬁ:@ ................................................... V -64
V.3.1 {%ﬁ{fﬁ ............................................................. V -64
V.3.2 (ﬂ”bkﬁl ......................................................... V-67
V3.3 T L b ot V-70
V.4 ;fjx:ﬁgag{k‘ ............................................................. V-71
V.5 1&2%[@0)%%}& ......................................................... V=77
V.6 BrHBEBE R ORREL - - oo V-87
V.7 %}%Efﬁf%@i&&) ..................................................... V-97
V.8 é\@é@%%% ........................................................... V-98

%W% *ﬁ%ﬁ%@%ﬁ%ﬁ@ ..................................................... VI-1
VI. 1 % 1 @%%ﬁg ....................................................... VI-1
VI. 2 gg 2 E%%ﬂ% ....................................................... Vi-4



®w =

gk 21 B 7 AICANE LTz TR L B0 BREZIRET 72O ORI 1T 5 RAF R 5l K O
BRBE DR EITAR DR IEE W DRSS OHEMEIZ B4 D 1EME ) (AR 21 FIEEEH 82 5) ) M
% 30 4F 6 FICE &, TER QMG AR T, HsE RO &R « FREIEENc X4 M IF 97
W AFEO MR OHEE LN D X O BT e by &Iz,

WRERICB T b~ 70T T AF v 7 B EFTERGE Z HICOWTIE, 2O ECRSEICE T 5
HEAFEOET, ZEEIBIORHECHER B O FFEIZBE U CRIENE < | Rz, JRIRZEH, &R T
EEORFZITH LERD D,

Z 2T, AREB TR, AARTHEONRERN M CTH 2 3 BRI L B0 B8R A oh 5]k
WEEVE . FEBCEETE R, EINEED O SHHRICBW T, v~ 7 v 7T AT v 7 2 ETe i 2 &
DA « BOMASEICB L, [Fl—H S CTlHZEZ i U CHERICTRE 21TV, £ 7-BEd 5 i
RS & o THENT 2 FEhE L. A1 DRI - SNSRI 7RI & A O A A - BIUCE
DHROBET 2T o0, S BIT, TE TH, WEMSIZI T 2K - ofiiE & HbE, BEr
REEHEEOT-DOMBESH Z L2 HNE LT, 0% : FIEEESR)

(1) EELERE
CERRAV DTS RAFYIRAEDOER
T TV T Fy AW Efi~vA 7T T AF v 7 OBRE SIEITH> 2 Llcko,
B~ A 7 0TI AF v 7 OFEE - BEE - B - ME - S0k a2 L, B
EEEL T,
- ERCHFAEDER
a2 B O BRI X 0 R 2 A0 m ([F5) . FEICO>WTTI A h Tt 7 MEIZKD
B L7z,
(2) B EEROINE
~ AT TAF v T TR A OFEEEOEE), FRER O REESCUHE R O R & ST
DITH =0 . ZOREICBEEN S D LB 2 D DUHEORIERRAE, WERAOREE, (LF00RE
HNZOWT, TREHEPHICRBI DERAIUE LT,
Q) ERZHDHFMEICEHT HER
~A I RTTRAF v I G TR S AR OFEOER), ZEH O R SCHEER O RFEIZ DN T
BEEITHoT,
4) ®i=
A LB, AR RO £ & OFICHET oGt (2E A 4410 A 28 A, 015 4 2
A 24 B)ICRET D700 &EEEER LT,



< Summary >

In July 2009, the Act on “Promoting the Treatment of Marine Debris Affecting the Conservation of
Good Coastal Landscapes and Environments to Protect Natural Beauty and Variety” (Law No. 82 of
2009) was revised in June 2018 and states that “national and local governments must actively promote
the disposal of floating debris that interferes with the livelihood and economic activities of local
residents”.

Regarding the yearly variation on density and type of floating debris containing microplastics in
coastal waters, there are many uncertainities concerning the effect of the seasonal conditions and
characteristic of the sea area, and hence is necessary to understand the present conditions, investigate
possible causes and consider measures.

Following this, the present survey was conducted in the west coast of Hokkaido, where the influence
of two typical ocean currents occurring in Japan, the Tsushima warm current and the Kuroshio current,
can be observed. The density distribution, number, type, etc. of floating debris containing microplastics
was estimated in three sea areas: west coast of Hokkaido, west coast of Noto Peninsula, and the coast
of Enshu Nada, through continuous surveys comprising the four seasons at the same locations. Analyses
were carried out considering the characteristics of each sea area and the results were examined towards
obtaining information that will lead to effective collection and efficient surveys of floating debris in the
future. In addition, using the information available on the distribution and composition of floating debris
in offshore water, a comprehensive evaluation of the present situation was made.

(1) Understanding present situation

Floating debris microplastic survey: Floating microplastics were collected using sampling nets and
analyzed to estimate the density distribution, major axis, shape, material, color, etc., organizing the
general condition.

Floating debris survey: The amount and type of floating debris were estimated using visual
observation from a vessel using the line-transect method.

(2) Characteristics of the sea area

To analyze yearly fluctuations, seasonal variations and characteristics of the sea area in floating debris,
including microplastics, the geographical conditions of the sea area, physical and chemical properties,
and other factors which could be considered to influence the results were evaluated.

(3) Characteristics of floating debris

Yearly fluctuations of floating debris including microplastics, seasonal variations and characteristics

of the sea area were considered.

(4) Study group
Documents presenting the survey method, compilation of survey results, etc., were revised by a

review commission twice: in October 28, 2022 and in February 24, 2023.
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The data—input form for ocean surface microplastics monitoring.

II. Laboratory analysis (Refer to Chapter 3, pp.37°60 and Chapter 4, p.64.)

BESHOEREEE EEDH Essential Conducted
BESBICERASNIER e.g. NaCl, ZnCl, Essential NaCL
EES M
BESHOBOERRE Essential 100 %
FTERsRA 1 min
EMHRLCZHDBEDE R E EHEDNHE Essential Conducted
EMagE  |EMAROSE BILE. 7 UHVE, BRILE. BIELES Essonil Oxidation treatment
{Lnm .
B Essential 80 °C
=il Essential 1 min
YU IV HEDRIEA REDH Essential Not conducted
YUINOSE |HEISE T+ L4 L (Folsom) & Essential
THLY LAEIRICLHRE 40 %
RAYATSRAFIIOBMY LA £ EEDH FE Essential Conducted
/oA T5R SMEOFE FETSAFUIERYBRL 3 BVEERLIZTSRAFY Fractionation by size including non-plastic
FyoDMYHL - IDHAZX5F material by sieve
BEHETTORAIATIRFVIDE SRR A DG Essential Used
HEROHA Method of size fractionation BAEEOHABFREESDVDOEREE Essential Measured maximum diameter
BRSO EIEHE EYiE:d Essential Conducted
e.g, FTIR, Raman 73tk %
T4o0FFR HOREUNDFETHEEHETS (BT
FuIDHE SRS FiE FILFzY. HFTONALEYTR)BE. ThioEsH Essential FTIR (Bruker optics)
%
HRRDEREL SR FDEIE Essential 100 %
HUTVEIRDEE Essential 25 °c
HUTNEBRDRE 50 %
YU IIVEIR DM Essential 24 min
BROMHA
eg MFDERBEIIANYTEHE. NATILOESET Weighting the mass of the vial and microplastics
EEHADEE AYOTSRFVIDES L. NATLBROE Essential together and subtracting the mass of the tared
SEEIAYOTIRAFVIDENBESIK. vial to provide the mass of the microplastics.
Z?’TTZM{%MHLE”&% TV TANERA & Not conducted
ISV HT AR Essential cles/
R ISUHFAOFIRERRETOA R 1 partioles
anae TV HTAMRESN =N ES
ST zES — =
EMERERE D IS TANERE & Not conducted
(Spiked Essential .
recovery tests) | FEMERRBROFIREERETO R 1 Parcles/
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The data—input form for ocean surface microplastics monitoring.

I. &%
FES 1000 ":::'el:/
o BETLEDHEA D> —DERRL. HALHFR ey
ForetEEDBA 402w (838K Bdil) ECEBEMHRR, Fundomental 376 partieem
1.0mm<d<5.0m
[ HFEE (R3IRES:Y) 0.78 particles/m
HWEE Fundamental 1.2 g
HFH 60 particles/
TSAFULRT a 1 mmEL T ORF &, BHRMERERH B/ EESN sample
BTEICATREME A BB . (pp.15718, pp 47748DHAK 9
OUREEROD [ForeBEDBRK [HTFEE HBKESLY)  |oqssmm pein B 021 particjos/m
A d<1.0mm particles/m
HFEE (R3IHEEHY) 0.04 s
HER 0.10 g
R 1,060 particles/
’ sample
BE _ |wrmEaexEsty Fundamental 297 particles/m
FeretEEDRK particles/m
(d<5.0mm) HFZE (R5IHEEHY) 0.82 )
BES Fundamental 1.30 g
<1552 Fv0 [TV Fragments|Bead Pellets |Fibers [Others | Total
*ﬁ%ﬂ)ff? Essential - - -
£ 40.0% 26.0% 14.0% 13.0%  7.0% 100.0%
1.0mm<d<6.0m [v1onT5=Fvo0 (P73 |@IEnt-3 140752 F 5 Oy TS OOER I LoPE PP Others |HDPE |PU
3 2Ly L T—ADOE|A (%) F
" s ) TAAL, TEORE W ERA 50.0% 30.0% 10.0%  6.0%  4.0% 100.0%
<R )
<45aF52F950 [PTTV™ | 555 A0k E—R . Th—L. KLyGH#EERED TransparefWhite Red Orange |Yellow
7= 3 L F=1)—
2450952 & EP BRSO THRSN TS HTH 36.0%  300%  20.0% 100% 4.0% 100.0%
b D N <HED
TS <15 F52Fv0 [PV~ ez*,jp‘ HDPE, LDPE, PU. Fragments|Bead Pellets  |Fibers |Others
LK #a > 400%  26.0%  14.0% 130%  7.0% 100.0%
N R .F 8. ER8 K R SREIRROEDED
. HTEU— (25 LDPE  |PP Others |HDPE |PU
&<1.0mm ;471:!7’7;{%;70) T3
) 50.0% 30.0% 10.0%  6.0%  4.0% 100.0%
<15aF52Fys0 [PTIV— Transparef{White Red Orange |Yellow
2 & 36.0% 30.0% 20.0% 100%  4.0% 100.0%
Notes
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[k & 475 1501 8153 1443 4160 15732
d<1.0mm E#ZE ﬂﬁl/m3 1.401 4.750 24.410 4.232 16.000 9.894
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<, WHOIT TZofh) ORE Kb ®mN-T,

RI.2-3 YAV OTSRAF VI OMERISITHER

ZzL—ROBK 1.0mm=d=<5.0mm

X TZof) T RWTIRY =F L)
WO, @TIX IRV =FL v, #HO., @, &

X TRy =FLy] T RWT [#FD
HROEZKRE R =FLr) OEENKLE

AR AR pillO) ARD 1O HE
B | E/m'| % B | @] % B | @|/m| % B ||| % B [ @/m| % B | E/m'| %
RYIFLY 20 0.059 95.2 58 0.184 18.6 243 0.728 37.3 64 0.188 65.3 83 0.319 13.7 468 0.294 21.7
RYRFLY 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0
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prili:] 156 0.433 23.9 112 0.326 36.7 36 0.112 28.8 14 0.041 12.3 52 0.160 26.7 370 0.218 26.6
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B | @/m| % B | @/m| % B | @m| % B |@/m]| % B | @] % B | @E/m| %

WA 263 0.703 74.9 293 0.877 91.8 52 0.140 77.6 45 0.140 62.5 32 0.080 72.17 685 0.380 80.3
pLIZN 40 0.107 11.4 3 0.009 0.9 0 0.000 0.0 6 0.019 8.3 1 0.002 2.3 50 0.028 59
E—X 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0
TA—L 34 0.091 9.7 18 0.054 5.6 8 0.022 11.9 5 0.016 6.9 1 0.002 2.3 66 0.037 7.7
Lk 0 0.000 0.0 1 0.003 0.3 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 1 0.001 0.1
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Z Dt 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0
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@/ |@E/m]| % B |@E/m] % B [@E/m] % B [@E/m] % @\ |@E/m]| % B |E/m] %

RYIFLY 213 0.570 60.7 188 0.563 58.9 37 0.099 55.2 25 0.078 34.7 30 0.075 68.2 493 0.273 57.8
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% 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0
Z 0 19 0.051 5.4 23 0.069 7.2 11 0.030 16.4 13 0.040 18.1 7 0.017 15.9 73 0.040 8.6
&&t 351 0.939 100 319 0.955 100 67 0.180 100 72 0.224 100 44 0.109 100 853 0.473 100
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© 1~5mmESy 5 PIRA R TR B EIG R E o2 DIE TH] T, IRNT IEH ) oFIGRE
Dofe, PRANCHD & RTORFET TH] OFERR bR,

© 1 mmARTEESY 5 HIERAF CRLBEIGDNEN oD TH) T, kT B 0BG
‘ootz WEBNZASD L. RTORBT TH) OFEEREbE,>T,

RIM.2-50 A9 0TSRFYIDBANIHER

ZiL—EDHEKX 1.0mm=d=5.0mm

ARO AR ARQ HR@ ARG At

B | @m | % B | @Em | % @ B/m’ | % @ B/m® | % & B/m | % B | @E/m]| %

E 117 | 0313 | 333 80 | 0240 | 251 5 0013 | 75 22 | 0068 | 306 4 0010 | 9.1 228 | 0126 | 267
B 122 | 0326 | 348 138 | 0413 | 433 42 | o113 | 627 39 | 0121 | 542 21 0052 | 417 362 | 0201 | 424
7 13 | 0035 | 37 6 0018 | 19 0 0.000 | 00 0 0000 | 00 0 0000 [ 00 19 | oot 22
# 2 0.005 | 06 4 0012 | 13 0 0.000 | 00 0 0000 | 00 0 0000 [ 00 6 0003 | 07
& 6 0016 | 1.7 2 0006 | 06 0 0000 | 00 1 0003 | 14 0 0000 | 00 9 0005 | 1.1
% 17 0.045 48 13 0.039 41 2 0.005 3.0 0 0.000 0.0 2 0.005 45 34 0.019 4.0
&5 12 0.032 34 13 0.039 41 1 0.003 1.5 0 0.000 0.0 0 0.000 0.0 26 0.014 3.0
% 0 0000 | 00 0 0000 | 00 0 0000 | 00 0 0000 | 00 0 0000 | 00 0 0000 | 00
L 11 0029 | 3.1 16 | 0048 | 50 10 | 0027 | 149 4 0012 | 56 5 0012 | 114 46 0025 | 54
& 31 0083 | 88 6 0018 | 19 2 0.005 | 30 5 0016 | 6.9 2 0005 | 45 46 0025 | 54

Z DAt 20 | 0053 | 57 M 0.123 | 129 5 0013 | 75 1 0003 | 14 10 | 0025 | 227 77 0043 | 90
&% 351 | 0939 | 100 319 | 0955 | 100 67 | 0180 | 100 72 | 0224 | 100 44 | 0109 | 100 853 | 0473 | 100
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RO AR ARG ARD ARG &t
B | @m | % B | @Em| % B | @Em | % B | @m| % B | @m| % B | @m| %

B 213 0.570 20.6 333 0.997 26.7 68 0.183 30.5 261 0.811 33.2 95 0.236 23.7 970 0.538 26.3
=] 420 1.123 40.6 563 1.686 45.2 87 0.234 39.0 429 1.332 54.6 185 0.460 46.1 1684 0.933 45.6
P 0 0.000 0.0 0 0.000 0.0 2 0.005 0.9 0 0.000 0.0 0 0.000 0.0 2 0.001 0.1
# 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0
& 10 0.027 1.0 10 0.030 0.8 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 20 0.011 0.5
% 0 0.000 0.0 0 0.000 0.0 4 0.011 1.8 0 0.000 0.0 6 0.015 1.5 10 0.006 0.3
= 20 0.053 1.9 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 20 0.011 0.5
ES 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0
2 100 0.267 9.7 120 0.359 9.6 24 0.065 10.8 25 0.078 3.2 50 0.124 12.5 319 0.177 8.6

#E 72 0.193 70 20 0.060 1.6 8 0.022 3.6 15 0.047 1.9 5 0.012 1.2 120 0.067 3.3

Z Dt 200 0.535 19.3 200 0.599 16.1 30 0.081 13.5 55 0.171 7.0 60 0.149 15.0 545 0.302 14.8

A 1035 2.767 100 1246 3.731 100 223 0.599 100 785 2.438 100 401 0.998 100 3690 2.045 100
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ABRO AHRQ ARG HHD ARG AF

B @] % B [@E/m] % B [@E/m] % B [@Em] % B [@E/m]| % B [@E/m] %

WhH 13 0.039 43.3 82 0.258 57.3 66 0.208 70.2 27 0.073 42.9 27 0.081 55.1 215 0.129 56.7
PPN 5 0.015 16.7 16 0.050 11.2 19 0.060 20.2 2 0.005 3.2 12 0.036 24.5 54 0.032 142
E—X 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0
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~Lwyk 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0
g 12 0.036 40.0 45 0.142 31.5 6 0.019 6.4 33 0.089 52.4 10 0.030 20.4 106 0.063 28.0
Z Dt 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0
&t 30 0.090 100 143 0.450 100 94 0.297 100 63 0.169 100 49 0.148 100 379 0.227 100
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B |[@E/m] % B |[@E/m]| % B |[@E/m™]| % B |[@E/m]| % B | #E/m] % B | @E/m]| %

WhH 391 1174 975 1273 | 4.003 87.6 785 2476 91.8 803 2.159 88.0 577 1.738 86.5 3829 | 2.290 89.3
PZIZN 0 0.000 0.0 10 0.031 0.7 10 0.032 1.2 10 0.027 1.1 15 0.045 2.2 45 0.027 1.0
E—X 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0
Tr—L 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0
~Lwyk 0 0.000 0.0 0 0.000 0.0 10 0.032 1.2 20 0.054 2.2 0 0.000 0.0 30 0.018 0.7
g 10 0.030 2.5 170 0.535 11.7 50 0.158 5.8 80 0.215 8.8 75 0.226 11.2 385 0.230 9.0
Z Dt 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0 0 0.000 0.0
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Daily 50m currents 30 Jul. 2022. Daily SSTs 30 Jul. 2022.
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Daily 50m currents 22 Jul. 2022.
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