Journal of Water Resources Research K% IFAIFT, 2018, 7(2), 164-172 Hans )i
Published Online April 2018 in Hans. http://www.hanspub.org/journal/jwrr
https://doi.org/10.12677/jwrr.2018.72018

Emergency Dispatching for Cascade Reservoirs
of Sudden Water Pollution Accidents Based on
the Model of Simulation and Optimization

Chengwei Yang!, Dingfang Li?, Dedi Liu?

!School of Mathematics and Statistics, Wuhan University, Wuhan Hubei
’School of Resources and Hydropower Engineering, Wuhan University, Wuhan Hubei

Email: whudfli@163.com

Received: Feb. ZOth, 2018; accepted: Mar. 6th, 2018; published: Mar. 13th, 2018

Abstract

According to characteristics and influences of sudden water pollution accidents, an emergency optimal
operation model of simulation and optimization was established for cascade reservoirs based on hydro-
dynamic model and water quality model. The middle and lower reaches of Qingjiang River are selected
as the case study. Applying a multi-objective optimization on the decision variables of the model (the
control variables of emergency operating rules of QingJiang cascade reservoirs) by using improved
NSGA-II algorithm results in the Pareto solutions and Pareto fronts and then the feasibility and effec-
tiveness of emergency dispatching are discussed. The analysis results show that, the reservoirs close to
the pollution source or directly connected with the polluted river should be called first in the capacity of
reservoir storage. The time of reaching standard can be reduced by up to 80.4% when taking emergency
dispatching. According to the optimization results, the competition between the energy lost in the
emergency dispatch process and the time reaching standard is analyzed. The distribution of pollutant
concentrations and the process of pollutant concentration changes with time are quantitatively simu-
lated.
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Figure 1. Graph of reservoir operation
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Figure 2. Pareto front after optimization
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Figure 3. Distribution of pollutant concentrations six hour after pollution incident
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Figure 4. Concentration of phenol at confluence between QingJiang River and
Yangtze River
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