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Potential ecological risk assessment based on stochastic-fuzzy simulation for soils and pollution source identification
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Abstract: To avoid the shortcomings of the deterministic pollution assessment for soils, a potential ecological risk assessment system based on stochastic-fuzzy

simulation was developed in combination with pollution source analysis. Soil in a region contaminated by heavy metals was used to test and verify the system. The

results showed that Cd and Ni had the probability of 100% and 26%, respectively, in extreme and strong ecological pollution degrees, therefore should be controlled

with high priority. By comparing the data from different assessment methods at 40000 simulations, we concluded that the potential ecological risk assessment

method based on stochastic-fuzzy simulation was more suitable to samples with small size or low accuracy which can integrate more information associated with

the case soils. In addition, the developed method had high computational efficiency, and showed the grades of potential ecological risk for each heavy metal with

corresponding confidence levels. Afterwards, with consideration of model uncertainty, the combined simulations with Monte Carlo-triangular fuzzy numbers and Latin

Hypercube-triangular fuzzy numbers were suggested, and this combined simulations made the assessment more robust. Multi-dimensional Scaling was utilized to

identify sources of heavy metals. It was concluded that the developed system provided the decision-makers with further integrated and scientific references for

targeted pollution treatment.
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