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Comparative Analysis of Plastic Pieces in Basin, River and Coast:
Case Study in the Hikiji River Basin, Kanagawa Prefecture
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Abstract

Research on plastic debris in the ocean and rivers is being vigorously conducted, but there is little research on the
dynamics of plastic from the basin, which is one of the sources of plastic waste, to rivers and coasts. In this study, we
conducted a field survey of basins (roads), rivers, and coasts in the Hikichi River basin, Kanagawa Prefecture, with the
aim of clarifying the dynamics of plastic pieces in the basin, river, and coast. From the results of the sample particle
recovery test, the target size of the plastic piece in this study was set to be > 1 mm. The results indicated that the
numerical and mass concentration of plastic pieces in the road dust between districts considered were significantly
higher in the commercial and residential areas, respectively, mainly because of the difference in plastic piece size
distribution. A comparison of plastic materials on roads, rivers, and coasts showed that polyethylene (PE),
polypropylene (PP), and polystyrene (PS), which have low specific gravity, were predominant in the river and
materials washed up on the coast, but not significant in the road dust.
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Fig. 1 Sampling area in this study.
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Table 1 Sampling points in this study.

Feb.-Mar.
Use district  [Stn. |Area eg o 9“ Sept. 2019 | Nov. 2019 Jan. 2020
Cl |Yamato 19-Mar. 5-Nov.
Commercial |C2 |Shonandai 22-Feb. 2-Sept. 18-Nov. 14-Jan.
C3  |Tsujido 27-Feb. 12-Nov.
R1 |Shimosouyagi 19-Mar. 5-Nov.
Residential  [R2 |Engyo 22-Feb. 2-Sept. 18-Nov. 14-Jan.
R3  |Kugenumakaigan 27-Feb. 12-Nov.
. 11 Kirihara 22-Feb. 2-Sept. 18-Nov. 14-Jan.
Industrial
12 |Honfujisawa 27-Feb. 7-Nov.
P1 |Chogo 19-Mar. 5-Nov.
Paddy field
P2 |Oba 27-Feb. 2-Sept. 7-Nov. 14-Jan.
Number of sampling points in each area 5 2 2 2
Total number of sampling points 50 8 20 8
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Table 2 Recovery of microplastics (n = 3).

PE PVC PET
Particle size Recovery RSD | Added piece| Recovery RSD | Added piece| Recovery RSD | Added piece
(mm) (o) (%) numbers (o) (%) numbers (%) (%) numbers
< 1 66.7 50 3 37.5 0 8 63.3 9.1 10
I <and =3 96.8 2.8 31 98.4 2.8 28 94.1 0 20
pin =0.049
600 pLn =0.00054 pin=0.28 pLn =0.030
N 25 4000
E E pLn =0.15 € pLn =0.48
-4 [ prn =0.0028 — : 3500 <Max
@500 | . ' o _ o =
g b.n =0.053 2% P 20929 1% 3000 } P =030 4 Lers percentile
— 7 o = i
£400 215 |p=0017 |5 2800 [ AL Median
o 5 c .
o pLn =0.020 o pLn =0.60 | & 25 percentile
5 X0 s ——2 |§ 20 pin=0.013 | L <win
2 =0.20 810 L —
% 200 Ptn £ § 1500
3 g 9 1000 pLn =(0.0071
5 100 | PL=013] g 6 o i
0L i= L 00
)
z 0 =0 g 0 ==
© ® o hel o K] @ z o o K] =
T E_Eagd T E_Em @ T E_Eagg
sgsssfzs sgssdlcs sgsssfss
EE’E“E 2® h'gﬂ‘é o ®© R :§m
5 @ - b E = [ g @ =
S o S o S o

Fig. 2 Number density of plastic pieces (left), mass concentration of plastic (middle) and mass concentration
of road dust (right). Sampling was conducted on Feb.-Mar. in 2019 and Nov. in 2019. The
averaged values of each use district were displayed. p,, values between each area were shown.
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Fig. 3 Percent of cumulative number of plastic
pieces in each use district of road dust.
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Fig. S1
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Fig. S1  Photographs of sampling points in this study.



Fig. S2

Fig. S2  Photographs of traffic paint in commercial area.



	2022水環境学会‗三島ほか‗流域～河川～海岸におけるプラスチック片堆積状況の比較解析の試み
	2022水環境学会‗三島ほか‗付録
	FigS1org.pdf
	FigS2 20211016


