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Abstract: Hasuhai Lake was selected as the research object, where surface sediment samples were collected from 19 sampling points
during three water periods: April 2023 (dry season), July 2023 (wet season), and September 2023 (normal season). The
concentrations of seven heavy metals (As, Cr, Cd, Cu, Pb, Zn, and Hg) were determined, with all metals except Cr being detected.
Subsequently, their pollution levels and spatial distribution characteristics were analyzed. The geo-accumulation index () and
potential ecological risk index (RI) were used to assess the potential ecological risks of six heavy metals, respectively. The
correlation analysis (CA), principal component analysis (PCA) and positive matrix factorization (PMF) models were utilized to
analyze the sources and relative contributions of heavy metals in surface sediments. The results indicated that the average contents of
six heavy metals in both dry and wet season exceeded the background values of Inner Mongolia stream sediments, and the average
contents of five heavy metals except As in normal season exceeded the background values of Inner Mongolia stream sediments. The
average contents of Cd and Hg exceeded the background values of Chinese stream sediments in the three water periods. Spatially, the
distribution of heavy metals content in surface sediments of each water period is significantly different. The high value of heavy
metals content in the dry season is concentrated in the east and west of the lake area, the wet season is mainly concentrated in the
north and south of the lake area, and the normal season is mainly concentrated in the middle of the lake area. The results of the
geo—accumulation index method and the potential ecological risk index method revealed that Cd and Hg were the main heavy metals
elements causing ecological risks in the three water periods, and the mean values of RI in each water period were 590.42, 503.73 and
570.07 respectively, indicating a strong potential ecological risk. The sum of the contribution rates of Cd and Hg to RI values in the

three water periods exceeded 90%. The main sources of heavy metals in surface sediments were identified as agricultural production
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activities and transportation (32.5%), industrial activities (22.7%), natural sources (20.1%), and mining activities (24.7%).

Key words: surface sediments; heavy metals; spatio-temporal distribution; potential ecological risk; source apportionment
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Fig.1 Sampling sites of surface sediment in Hasuhai Lake
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Table 1 Classification standard of evaluation method for heavy metals pollution in sediments
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Table 2 Statistics of heavy metals content in surface sediments during different water periods in Hasuhai Lake
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Fig.2 Spatial distribution of heavy metals content in surface sediments during dry periods in Hasuhai Lake
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Fig.3 Geoaccumulation index of surface sediments during different water periods in Hasuhai Lake
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Table 4 Potential ecological risk index values of surface sediments during different water periods in Hasuhai Lake

IiH 7K Bt RI
As Cd Cu Pb Zn Hg
SN 18.47 86.92 11.30 9.57 1.69 1337.14 1445.86
FiiK 3 e/ ME 6.39 19.63 4.52 4.78 1.06 177.14 244.64
SFIIME 10.26 53.86 7.89 7.43 1.35 509.62 590.42
WS e KAH 19.45 476.64 21.75 11.96 1.88 274.29 684.39
MBEFEEL A=K e/ ME 6.91 106.54 2.82 431 0.99 142.86 298.95
it FHIME 13.15 279.78 9.41 7.89 1.32 192.18 503.73
e KAH 24.88 417.51 19.88 15.96 2.32 439.33 853.61
K 5/ ME 4.29 202.96 1.90 6.21 0.79 94.94 411.86
TEIMH 8.54 315.75 8.63 9.54 1.39 210.46 570.07
BRI A AR 100 74 100 100 100 0 0
opRE AR AR AR 0 26 0 0 0 0 0
7K 3 ACIRAR A AU 0 0 0 0 0 0 32
SRAEA RS 0 0 0 0 0 26 58
MRS A 0 0 0 0 0 74 10
R AR 100 0 100 100 100 0
WS o A A AR 0 0 0 0 0 0
AR FEEC K B RS AR 0 21 0 0 5 37
G3AT/(%) A AR AR 0 42 0 0 0 95 63
AR A A AR 0 37 0 0 0
REEAA AR 100 100 100 100
opRE AR AR AU 0 0 0 0
Tk ACTRA A AR 0 0 0 0 31 11
SRAEAS AR 0 47 0 0 0 53 89
WA A A 0 53 0 0 0 16 0
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Table 5 Principal component load distribution of heavy

metals in surface sediments in Hasuhai Lake

PC1 PC2 PC3
As 0.066 -0.469 0.709
cd 0.740 -0.376 -0.171
Cu 0.469 0.330 0.671
Pb 0.658 0.210 -0.344
Zn 0.542 0.709 0.052
Hg -0.551 0.638 0.067
LRI 1.803 1.498 1.108
Ji ZE DTk Z6(%) 30.05 24.97 18.48
BT TR (%) 30.05 55.02 73.50
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