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Occurrence characteristics and sources analysis of microplastics during high-flow period

in typical estuarine areas of Hebei province
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Abstract: With the intention of exploring the occurrence characteristics and sources of microplastics in the
surface seawater of estuaries, mastering the distribution baseline of microplastics, and serving the protection
and early warning monitoring of marine ecological environment, this study selected three typical estuaries in
Hebei province, including Dapu estuary, Daqing estuary, and Nanpai estuary, to investigate the microplastic
contamination. Through sampling, pretreatment, and identification, it was found that the abundance of
microplastics in surface seawater in the coastal waters of Hebei Province is 0.14+0.11 n/m3, with particle sizes
mainly concentrated in the range of 0.5-2.0 mm, and the predominant polymer type is Rayon, followed by
polyethylene terephthalate (PET). Diversity index analysis indicates that the factors affecting the concentration
of microplastics in estuaries are economic structure, human activities and catchment area of the river course.
The extent and sources of microplastic contamination in different estuaries vary. The abundance of

microplastics in the surface seawater of research area is generally at a relatively low level.
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Tab.l Microplastic sampling sites
WH S BRI E 2 i

Q1 FEIBEE] 119°19'41.40"E  39°41'38.06"N
Q2 I 119°19'18.57"E  39°40'44.13"N
Q3 T 119°19'15.12"E 39°40'40.68"N
Q4 MR 119°2029.58"E  39°40'50.47"N

FTHFRE Q5 M 119°2324.52"E 39°42'10.31"N
Q6 B 119°23'13.08"E 39°39'25.98"N
Q7 M 119°26'41.08"E  39°39'25.98"N
Q8 iE3o 119°27'9.33"E  39°40'14.98"N
Q9 MR 119°25'32.85"E 39°37'5.38"N
Tl I 118°51'32.84"E  39°10'35.45"N
T2 TIE  118°51'40.71"E  39°10'57.58"N
T3 (321 118°52'5.00"E  39°9'21.16"N
T4 M 118°5130.03"E 39°7'31.80"N

KIEW
T5 ME 118°52'28.05"E  39°7'1.38"N
T6 ML 118°46/48.66"E  39°5'16.24"N
T7 M 118°50'15.82"E  39°3'46.84"N
T8 M 118°5727.68"E  39°5'31.72"N
Cl1 TAE 117°37'32.47"E  38°29'27.28"N
c2 Al 117°31'1.85"E  38°28'55.55"N
C3 I 117°38'48.87"E  38°29'14.92"N
C4 T 117°37'13.86"E  38°28'54.80"N

) Cs ML 117°4034.38"E 38°29'57.52"N

R
C6 S 117°40'59.85"E  38°31'30.72"N
C7 M 117°41'59.46"E  38°29'40.19"N
C8 M 117°42'57.28"E  38°34'18.03"N
C9 iE3o 117°48'8.04"E  38°32'8.10"N
C10 L 117°48'11.19"E  38°31'43.77'N
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Tab.2 The percentage distribution of microplastic particle sizes varies among different river estuaries and nearshore areas

RIAES3r2E/mm PN REIRCIBE] PN RLINNRGYIN KA 1 PNCRUNSNGEYIN [R2ER ERTIPTES B HER K

033~0.5 11.60 14.00
0.5~1.0 17.27 37.12
1.0~2.0 32.90 30.92
2.0~3.0 15.60 235
3.0~4.0 10.20 1.52
40~5.0 9.00 2.12

17.90
30.80
10.25
15.55
22.90
2.65

10.32 6.63 11.68
29.22 29.58 30.18
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Fig. 1 The percentage distribution of plastic fragment sizes varies among different sampling stations
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Tab.3 Percentage of microplastic polymer types

i He/(%)
AR WS - — -
i taps| I M

Ni&22 Rayon 80.19 77.03 60.96
RXTH IR —BE PET 10.96 16.38 2591
AR I CPE 1.04 5.28 1.80
BRI PS 1.48 0.77 5.09
RALN PVC 0.78 0.17 1.53
ESST PP 1.53 0.84 0.17
RERLTYE, U2 PES 0.17 2.05 4.01
R LAGFIR LR LR PVDC+PE 1.48 0.77 5.09
Rk PE 1.04 5.28 1.80
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Fig. 2 Comparison of microplastic polymer percentages
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Tab.4 Microplastics diversity index and dominant types

WIEXE  ZREEFREL A (>10%)

FHHT 0.5140.44  Rayon(80.19%)  PET(10.96%)
KW 0562037  Rayon(77.03%)  PET(16.38%)
LR REAS 0.87+0.47  Rayon(60.96%)  PET(25.91%)
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