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Abstract: A comprehensive study was conducted in the Jiulong-Fenggang alluvial plain on the southern lakeshore of the Lake
Poyang polder system to investigate the contamination characteristics and sources of heavy metals in soils. A total of 3799
surface soil samples were collected and the level of pollution was assessed using three methods: the geo-accumulation index,
the Nemerow index and the potential ecological risk index. Principal component analysis (PCA) and positive matrix
factorization (PMF) were employed to analyses the sources of the heavy metals in the soil. The results revealed that the average
concentrations of arsenic (As), cadmium (Cd), copper (Cu), chromium (Cr), mercury (Hg), nickel (Ni), lead (Pb) and zinc (Zn)
in the surface soil were 1.06-2.10 times higher than the background soil value in Jiangxi Province. Northern Xinjiang River
alluvial deposits showed significant Cd-Pb-Zn co-accumulation and southern bedrock weathering zones exhibited As-Cr-Ni
geogenic anomalies. 83.05% of sampling sites were classified as "unpolluted to slightly polluted" (Igeo <1), and 83.84%
exhibited pollution levels below the warning threshold (Pn <1). Critical ecological risk hotspots were concentrated in the
Xinjiang River floodplain and its deltaic inflow zone (RI > 60), covering 10.85% of the total study area. Cd was identified as
the sole priority control pollutant in these high-risk sectors. PMF source apportionment identified four primary contributors:
secondary enrichment during red soil formation (49.28%), industrial and mining activities upstream (20.19%), weathering of

coal-bearing parent rocks (11.91%), and agricultural practices combined with coal combustion (18.62%). This study confirms
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that Cd contamination primarily originates from upstream mining activities (79.92% via fluvial transport), necessitating targeted
source control measures within the Xinjiang River watershed. The integrated methodology provides a replicable framework for
ecological risk management in floodplain agricultural systems.
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Fig.1 Map of the study area and sampling locations (a.Land use, b.Siol type, c.Formation lithology)
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Table 1 Characteristics of heavy metal concentrations in the surface soils of the study area

T HELH HAEY  JUTFYH TREH KX FHIFE
£ (mg/kg) (mg/kg) (mg/kg) (%) {1 w
As 1.97~182 12.6 11.62 48.3 10.4 1.21
cd  0.02~8.12 0.21 0.15 183 0.10 2.10
Cr 14.0~511 77.2 73.2 33.1 48.0 1.61
Cu  8.02~790 26.9 25.9 55.7 208 1.30
Hg  0.017~0.90 0.10 0.09 29.7 0.08 1.25
Ni  6.79~146 27.6 26.4 30.6 19.0 1.45
Pb 14.2~101 37.1 35.7 30.8 32.1 1.15

Zn 20.8~306 73.2 70.3 30.8 69.0 1.06
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Fig.2 Spatial distribution of heavy metals and oxides in surface soil of the study area
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Fig.3 Boxplot of the accumulation index of heavy metals in topsoil
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Table 2 Rotating loadings of soil elements and oxides on principal components

P4y PC1 PC2 PC3 PC4

As 0.67 -0.03 -0.20 0.40

cd -0.16 0.64 -0.09 0.54

Cr 0.78 -0.33 0.03 0.25

Cu 0.37 0.39 -0.02 0.23

Hg 0.20 0.03 0.17 0.76

Ni 0.88 0.02 0.05 0.06

Pb -0.12 0.88 0.20 -0.02

Zn 0.21 0.89 0.03 0.23

N -0.21 0.04 0.92 0.10

0.01 0.08 0.44 0.41

K -0.37 0.79 -0.04 -0.26

0.14 -0.02 0.86 -0.05
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Al203 0.70 0.58 0.01 -0.28
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RFAEE 3.88 3.32 2.65 1.24
T 55 % 25.89 22.13 17.69 8.27
FHTTHR %% 25.89 48.01 65.71 73.98
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Fig.6 PMF analysis of heavy metals in soil pollution sources and its contribution rate
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