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Random simulation and environmental risk assessment for water system

based on Markov Switching theory

NIU Jun-yi', FENG Ping’, ZHANG Wei’
(1. Zhengzhou University, Zhengzhou 450001, China; 2. Tianjin University, Tianjin 300072, China;

3. Tianjin survey and Management Center of Hydrology and Water Resources, Tianjin 300061, China)

Abstract: Focusing on the non-stationary and structural complexity of water quality time series, the Mar-
kov Switching—Auto Regressive Model (MS-AR) was introduced for water quality time series random simula-
tion, and then the main procedures of environmental risk assessment for water system by using MS-AR
model was discussed. Finally, by means of this model and Monte Carlo method, the total phosphorus (TP)
concentration time series in a river section in Guohe River, Tianjin, was randomly simulated, and the risk
of TP exceeding national standard limits was assessment. The result shows that the MS-AR model can iden-
tify two evolution patterns of the series, the simulated series reflect the evolution features and the changing
trend of the actual time series, which overcame the disadvantage of extensionality and prediction capability
of using statistical method only to the environmental risk analysis of water system.

Key words: water quality time series; Markov theory; Regime Switching; Box—Cox transformation; autore-

gressive model; random simulation
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