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Microplastics pollution in the Yellow River basin: current
status and control strategy
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Abstract: Microplastics pollution has attracted worldwide attention. Compared with the status
quo of microplastics pollution in marine environment and other major rivers and lakes, the
relevant data of the Yellow River basin is relatively inadequate. The abundance, types, and spatial
distribution characteristics of microplastic pollution in the sediments and surface water of the
Yellow River basin were reviewed. Meanwhile, the status of microplastic pollution in the national
central city and Yellow River Delta wetland was discussed, and the corresponding prevention and
control measures were put forward. The results showed that the spatial distribution of
microplastics pollution in sediments and surface water of the Yellow River basin increased from
upstream to downstream, especially in the Yellow River Delta wetland. There are obvious
differences between the types of microplastics in sediment and surface water in the Yellow River
basin, which is mainly related to the materials of microplastics. Compared with similar regions in
China, the microplastics pollution levels in national key cities and national wetland parks in the
Yellow River basin are in the medium to high degree, which should be taken seriously. Plastics
exposure through various ways will cause serious impact on aquaculture and human health in the
Yellow River beach area. To control microplastic pollution in the Yellow River basin, it is
necessary to improve the relevant production standards, laws and regulations, and improve the
capacity of biodegradable microplastics and the degradation capacity of plastic wastes.
Keywords: Yellow River basin; microplastics pollution; abundance; national central city; Yellow
River Delta wetland
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Figure 1 Number of articles on microplastics
pollution in different regions published by Chinese
researchers in the past five years.
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Figure 2 Abundance of microplastics in the
sediments of different reaches of Yellow River (n>3,
data=Xx =£s).

P AE R T U XN Kk, A e X
B R 38.27%F1 40.68%., LEE % H MRS
YL B, T AR 20 0 R S 1 DX SR
M2, AT v T T TR R O RS Y
#H, HE, AE 3 AT LA R 2 i R A

T X 28 5% & A2, (HR RS i ol
ZEREEA, 3k F2 BT R A I B R
ZEER, 29 890 m, TMTE T eI ETE 250N
93.6 m, V& 22/INIR X IROK T RE 1S, fl Al S [
PRI S 25 5 DT

53R VLIS H , BT TR R R
i I AR 1) FEZ AT 2 AR 5T
AT g S A BR AU A} i 1 38 e o (VT
ISR RN 55 T X T 5% KSRk
TR == a5 S R I B A KT sl
RHE G IR | DR RN AR A RON A T T R AN sy
Britoe. AR, Rl e O T B s AN
A, (HAFHE— AR R

WL ATHTIE 20 AR BRI IIR T RE . 44k
FITTIGX 3 YR (R 2855 i 25 3 A e 2 B, 1
AR 3 i X PN R T B4 7 M SR A3 A 1
fiE, PEMIZH X 3 T e 0 R B A s,
2016 Az RY R B h TR, SRR

100 000 — 50 000
[ Upper reaches I:‘ Middle reaches [l Lower reaches
90 000

~ ~ T 400
é 80000 - 40000 5 el
E 70000 E £
8 S g
X 60000 - 30000 E 1300 §
2 z =
B 50000 3 5
S 2 b

Q
% 40 000 - =20000 2 200 =
£ 46.44%] 38.27%] = =
S 30000 - 2 2
g ¢ =
S 20000 -410000 © 100

16.66%
10000 23.44% 21.14%
10.37%
0 - - -0
GDP GTI Microplastic

3 EIREBAEHEFARKTESHERTRAMERMEEIERIET https://m.huaon.com/)

Figure 3 Correlation between urban economic development level and microplastics pollution of the Yellow

River basin (data from https://m.huaon.com/).
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Table 1

Comparisons of microplastics abundance in the sediments of Yellow River and Yangtze River

Regions

particle (mm)

Size of microplastic

Abundance of microplastics References

(items/kg)

Yangtze River basin (Chongqing section)
Yangtze River basin (Poyang Lake, Jiangxi Province)
Yangtze River basin (Estuary)

Middle and lower reaches of the Yellow River

0.005-5.000

0.070—-4.000

0.020-5.000
<5.000

84-544 [14]
356-1 452 [15]
81-480 [16]
15-375 [13]
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Figure 4 The profiles of microplastics abundances of sampling sites located at different distances from the
estuary of Yellow River Shandong peninsula (A) and Yellow River Delta (B).
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Table 2 Abundances of microplastics in surface water in typical rivers of the world

Name Location

Yangtze River
Yellow River

Weihe River

Shandong peninsula
Wei River basin

Pearl River Pearl River basin

Haihe River Haihe basin
Danube Austria
Rhine Germany
Chicago River American
Ottawa River channel Canada

Lake north section of Yangtze River

Microplastic abundance References
180-2 400 items/m’ [22-23]
380-952 items/m’ [19]
360-10 700 items/m> [24]

8 902 items/m> [25]
690—74 950 items/m> [26]

17 000 items/m> [27]

3 900 items/km? [28]
3.929x10° items/km? [29]

200 items/m® [30]
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Figure 5 Types of microplastics in the sediments or
surface water of the Yellow River (n>3, data=Xx +s).
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Table 3 Comparison of microplastics abundances in the sediments among the investigated urban rivers of the

national central cities

Regions under study Abundance of microplastics (items/kg) References
Municipal river channels in Zhengzhou 2412-7 683 [40]
Ba River in Xi’an 9 520-25 060 [41]
Pearl River in Guangzhou 80—9 597 [42]
Municipal rivers channels in Shanghai 1 462—-9 086 [43]
Beitang Sewage River in Tianjin 183-238 [44]
Daliao River in Beijing 120268 [45]
Municipal river channels in Chonggqing 84—544 [14]
Suburban river channels in Wuhan 320—-12 560 [46]
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Table 4 Comparison of microplastics abundance in typical wetland environments in China

495

Regions under study Abundance of microplastics (items/kg) References
Yellow River delta 80—4 640 [21]
Wetland in mangrove in Jiujiangkou 640—1 140 [47]
Wetland in Chongxi 2-7 [48]
Wetland in Poyang lake 1146 [15]
Mangrove Forest Natural Reserve in Zhanjiang 108—486 [49]
Lake Dianchi farmland 13 020—-28 100 [50]
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