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Abstract: To assess the ecological risk of microplastics (MPs) occurring in the surface water of terrestrial water systems across China, this study obtained relevant literature
and data by searching keywords including microplastics, urban, and river on websites such as Science Direct and Web of Science. We constructed an evaluation method of
ecological risk characterization ratio (RCR) based on chemical hazard data, as well as data of MPs abundance and polymer proportion originating in studies from 2017 to 2021
that covered 33 water hodies in 15 provinces. The results showed that the average abundance of MPs in natural water bodies in China reached (3 604.2 +5926.4) n'm
and the average abundance of MPs in urhan water bodies was (7722.6 +9505.7) n+m . The corresponding average RCR of natural water bodies was 22.09 45,2, and
the average RCR of urban water bodies was 15. 67 +34. 8. Therefore, according to the value of RCR, the ecological risk could be rated as four levels. Of these, no significant
risk (RCR<1) was found in 17 water bodies, accounting for 42. 5%; low ecological risks (RCR 1-10) were found in 12 water bodies (30% ) ; medium ecological risks
(RCR 10-100) were found in 9 water bodies (22.5% ) ; and high ecological risks (RCR >100) were found in 2 water bodies (5% ). Data analysis showed a significant
correlation between MPs abundance and RCR values in natural water bodies (R* =0.875, P <0.01), though not in urban water bodies. This suggested that the high
abundance of MPs could not precisely indicate a high degree of ecological risk in the area. In addition, RCR values were observed to be positively correlated with the watershed
area (R* =0.864, P <0.01), and MPs abundance was correlated with GDP (R* =0.679, P <0.05) and watershed resident population (R* =0.922, P <0.03). This
study provides baseline data for evaluating the ecological risk of MPs and a feasible method for evaluating the ecological risk of MPs in surface water of terrestrial water systems.

Key words: microplastics (MPs) ; terrestrial water system; surface water; risk assessment; risk characterization ratio; social factor
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Fig. 1 Abundance of MPs in surface waters of terrestrial water systems in China
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Table 1  Comparison of MPs sampling and pretreatment methods in surface water systems of continental water systems in China
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Table 2 Plastic polymer application and hazard index, adjustment hazard index
EIEH AR E
e AW R T R
RN HFENE (polyacrylonitrile ) PAN ,/\%/FHFFH%%%%E 11521 768
R LM (polyvinyl chloride) PVC o FELA 2 5 N P R A 10 001 666. 73
%ﬁ@a(pnlyurethane) PU #1 PUR I*J 1z SR R AN A 7 384 492
K LA - TG IR Y (styrene-acrylonitrile copolymer) SAN el b a8 . IERE AT kLS 6788 452.53
PN -T Zf-28 )4 (acrylonitrile-butadiene-styrene resin ) ABS IRE IR Ik g 6552 436. 8
N ( polyethersulfone ) PES A AS 1414 94.27
BRI iE ( polycarbonate ) PC = B2 e 14 1177 78. 46
BEBERE AN JE o ( polyamide and nylon) PA FiI Nylon R R 2R oy 50 3.33
A L (polystyrene) PS IREEAE | BB AN 55 30 2
% 24 (polyethylene) PE BB T BT EE R A 11 0.733
B IR BRI ( polyethylene terephthalate ) PET L4 W TR | BT A s AR 4 0.267
R H (polypropylene) PP B AL R A 2 A A 1 0. 066 7
®3 MPs EER(H) ERER
Table 3 MPs risk index ( H) risk level -~
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- s : . . -
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AOFFE R 25 T IR E 12 4 HRKER, 21 NI
KM, R T AR KR [ MPs = BEE 0L (1 1) %k
P, A SRIK IR MPs L EIE 1.7 ~ 19 550
nem > EHE N (3604.2 £5926.42047) nem .
Wi AR AR T MPs BRI 0.6 ~28 300 nem *,F
PIE R (7722.6 £9505.7) n-m . ] B B FH &
IEHT KR MPs 5 it 5 T H AR KAR, 2928 B SR KR
(2 A% B 5 3 BAE 0TI K IR i 4 K R
MPs F: #1528 300 n-m 1M [ SR KK Fc 55 MPs =
J& AE B/ BH IS 1519 550 nem ~°.

MRG0T LLE I, PP PE FlI
PET S5 R4 FRE R EUK & R RIZ K
AT E R 2). Hop, B8R4k PP, PE
PET /5 FE Y3948 23 5 0 25. 3%, 40. 1% 1 13. 4%,
W KPR PP PE F1 PET (& Fe A YIME 4301 423. 9% |
21. 4% F134. 9% . (L7778 — SE Rk oK 38k, B SR K
PRI, KU AARMGE A & PE M5 MPs, IR T
TR, G K AL L K AR AT & B PP A
5T MPs; A7 &30 PP M it MPs 1 3 7 5 rh 78 L1

_.IPC., PE-PVA il PAN F A AR TR R A Y.

FE MPs JEARFEAE J5 187, 55048 7 |, 76 48 K 4y
IR L GEIR MPs (3. 9% ~ 93. 4% ) fir /5 He 45 & 4
XPECE Y (B 3) . 35 BRI Y £F 4E MPs 4
FE Y AL T A AR rh £ 4k MPs (5 HEI{E S, T %
TR R £F 2 MPs 75 32 b SR K 1A 27 4R MPs

SR 15%.

AR AR A MPs 9 RUSF 23 A0, 6 48 R 43 7K A
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m"' BRI 20 AR T <2 mm EI’J MPs %%
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2.2 JKAK MPs {9 XU A L3 0 AT

K5 @k E A RK AR RCR §E 0. 000 3
~164. 87 ,¥{E F 22. 09 +45. 2. i KK RCR i [H
0. 000 2 ~165. 46 , ¥J{E 4 15. 67 +34. 8. X i H
SRR TG T K AR i MPs 31355 XU 2418 1L 3 R 2k
FE ] — % G E P, H A (E A7 Rl — XU R R
ZEVE K.

IEEA WY £ B SR UL, PP G E 8 BUIR /N, XF
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AR 25 UG DX 3. T R = A U 9 /N K R AR B 5
AR S (3421760 n-m ) F HER AWML T E
PES 33X 55 8 FIOAH X 482 5 SR 50, RCR (19315
ZEHLE 165. 46, J& T i WU A A X3
MPs FEE{H 23 500 RCR . X [ SR KRk 34
MPs £ 5 RCR H B E MK (R =0.875, P <
0.01) ; AT KK Z G437, 45 5320, MPs 119
FEEH RCR XA ANEE (R =0.01, P=0.884).
PEAN SRR X Sk 445, 18 2 B 1] R AR 5 AR &
#ox Xt RCR i 1 1 i 2 5 1.
2.3 & ES MPs FE & RCR EHMSHT 404
ARTHGE L BORTAEAS ¢ Ko 30 43 A 22 B, 4kl K A4

() MPs B2 b 25 T H AR KK (P <0.01) [ Bl 6
(a) ], fHYE RCR A, X Fh 22 R IFA W E (P >
0.05) [ 6(b) . WF5THb X ¥ Ry i Ak A& 4125 [
Rk A ER G R KT git R (£ 5). 45
REI, MPs F AR AL (R? =0.188, P =
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FETE B F ARG HA M) RCR A5 o 38 1 AL
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GDP (R*=0.679, P <0.05) . Wi 1 A M (R
=0.922, P<0.01) B ZEMAHC[E 6(c) FE 6
(d)].
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Table 5 Social factor data of urban water body
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Fig. 6 Correlation between the abundance and risk characterization ratio of MPs in surface water
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