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Chance Constraint Model for Nonpoint Source Pollution: Optimizing Control and Incentive Based
Regulation Under Uncertainty
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100871, China)

Abstract: Non - point sources pollution (NPS), mainly agricultural runoff of nutrients and sediment, is a major impediment to
further water quality improvement in many regions of China. NPS, in general, and agricultural runoff, in particular, deliver highly
stochastic and diverse inputs to receiving waters due to variability of local precipitation and other random factors, which make
monitoring and controlling of NPS more difficult, compared with point pollution. In this paper, an optimization model with ability to
reflect uncertainty present in agricultural NPS control by using the chance constraint programming (CCP) approach is developed. The
result illustrates that it is possible to describe the risk of meeting environment objectives by specifying an acceptable probability level.
Based on the results of the optimization model, how to design incentive — based policies, such as point and non — point source
trading, to promote cost — effective water quality regulation is addressed.
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