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Comprehensive Assessment of Heavy Metal Pollution Characteristics
and Ecological Risks in Erhai Lake Sediments Using Multiple Methods

LI Kai', HE Weiming', ZHAO Hongyan', WU Yue®, LI Mingyue®, HOU Zeying**
(1. Dali Branch Center of Yunnan Provincial Water Environment Monitoring Center, Dali 671000, Yunnan, China;

2. TInstitute of Lake Ecology and Environment, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract; To investigate the pollution status and ecological risks of heavy metals in the sediments of Lake Erhai
in Dali, 7 representative sampling sites were set up across the lake area. A total of 25 surface sediment samples
were collected during the period from 2015 to 2018, while 84 layered sediment samples were obtained between
2021 and 2024. Six heavy metals, namely copper (Cu) , zinc (Zn) , lead (Pb) , nickel (Ni), chromium (Cr)
and cadmium (Cd) , were analyzed using flame atomic absorption spectrophotometry (FAAS). In contrast, arse-
nic ( As) and mercury ( Hg) were determined by hydride generation atomic fluorescence spectrophotometry

(HG - AFS). The pollution status of heavy metals in the sediments was comprehensively evaluated by adopting
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multiple methods, including the geo — accumulation index method, single — factor pollution index method, pollu-
tion load index method and Nemerow comprehensive pollution index method. Meanwhile, the potential ecological
risk index method was employed to preliminarily assess the corresponding ecological risks. The results demonstra-
ted that Hg and Cd were identified as the primary heavy metal pollutants in Lake Erhai, most heavy metals (Cr,
Ni, Cu, Zn, As, Pb) were found to pose a low potential ecological risk. However, Hg and Cd exhibited a high
or even higher potential ecological risk. Collectively, the comprehensive potential ecological risk of heavy metals
in the sediments of Lake Erhai was generally at moderate to relative high levels, and it could escalate to very high
levels in certain years, which merits focused attention.
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Tab.4 Comparison of evaluation methods for heavy metal pollution
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Fig.2 Statistical data of heavy metal concentrations in the surface sediments of Erhai Lake from 2015 to 2024
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Fig.3 Sediment heavy metal stratified concentrations from 2021 to 2024
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Fig.4 Evaluation results of heavy metal geo — accumulation Index of Erhai Lake sediments from 2015 to 2024
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Fig.5 Comparison of sediment pollution levels in Erhai Lake between 2015 and 2024
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Fig.7 Evaluation results of single — factor pollution indices in different areas of Erhai Lake
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Tab.9 Comparison of evaluation results of heavy metal pollution in Erhai Lake sediments
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Tab.10 Evaluation results of potential risks of heavy metals in the sediments of Erhai Lake
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