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Uncertainty Characterization Approaches for Ecological Risk Assessment of

Polycyclic Aromatic Hydrocarbon in Taihu Lake

GUO Guang-hui'*** | WU Feng-chang™*, HE Hong-ping' , FENG Cheng-lian’*, ZHANG Rui-qing'>***, LI Hui-
xian®*

(1. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China; 2. Graduate University of
Chinese Academy of Sciences, Beijing 100049, China; 3. State Key Laboratory of Environmental Criteria and Risk Assessment,
Chinese Research Academy of Environment Sciences, Beijing 100012, China; 4. State Environmental Protection Key Laboratory for
Lake Pollution Control, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: Probabilistic approaches, such as Monte Carlo Sampling ( MCS) and Latin Hypercube Sampling ( LHS), and non-

probabilistic approaches, such as interval analysis, fuzzy set theory and variance propagation, were used to characterize uncertainties

associated with risk assessment of Z PAHg in surface water of Taihu Lake. The results from MCS and LHS were represented by

probability distributions of hazard quotients of Z PAH, in surface waters of Taihu Lake. The probabilistic distribution of hazard
quotient were obtained from the results of MCS and LHS based on probabilistic theory, which indicated that the confidence intervals of
hazard quotient at 90% confidence level were in the range of 0. 000 18-0. 89 and 0. 000 17-0. 92, with the mean of 0. 37 and 0. 35,
respectively. In addition, the probabilities that the hazard quotients from MCS and LHS exceed the threshold of 1 were 9.71% and
9.68% , respectively. The sensitivity analysis suggested the toxicity data contributed the most to the resulting distribution of quotients.
The hazard quotient of Z PAH; to aquatic organisms ranged from 0. 000 17 to 0. 99 using interval analysis. The confidence interval was
(0.0015, 0.0163) at the 90% confidence level calculated using fuzzy set theory, and the confidence interval was (0. 000 16, 0. 88)
at the 90% confidence level based on the variance propagation. These results indicated that the ecological risk of z PAHj, to aquatic
organisms were low. Each method has its own set of advantages and limitations, which was based on different theory; therefore, the
appropriate method should be selected on a case-by-case to quantify the effects of uncertainties on the ecological risk assessment.
Approach based on the probabilistic theory was selected as the most appropriate method to assess the risk of Z PAH; in surface water

of Taihu Lake, which provided an important scientific foundation of risk management and control for organic pollutants in water.
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Table 1 ~Comparisons of different uncertainties analysis approaches
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Table 2 Statistics of In-transformed exposure concentrations and toxicity data of PAHs
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Fig. 2 Effects of exposure concentrations and toxicity data on the hazard quotients

2.2.3  BOHIET
KWK > PAH, 58 55 e B A v e 1) =

AR R N E = (36.99, 59. 15, 149.09)
ng/L,T = (150, 4628.56, 315900) ng/L. # 4=

(6) ~ (9) 1 BNA[F] W] A5 BE (B JE B ) 7K1 X6 1 Y
£ T R DA, W o 43081, 0.9, 0.8, 0.7,
0.6 F10 i, AHB #Y PAHs 5 3 R {8 9 X [A] {5 0L %
4. NFRATTHL, BEE T 15 K Pl B, 16 % R (E 1)

4 ARETWEEAKETAMAEG > PAH, BERHE(HQ) MK HIE
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