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Abstract

A stochastic model using FOEA (First-Order Error-Analysis) and Monte Carlo Method is
developed to predict water quality variation in a river. A sensitivity analysis using influential
matrix is performed to determine the significant reaction coefficients. Also the BFGS
(Broyden-Fletcher-Goldfarb-Shanno) optimization method is applied to estimate the optimal
values of the major reaction coefficients. The developed stochastic model is applied to the real
study reach and the results are agreed well with those of deterministic analysis. The process
for analyzing the uncertainties of the discharge, water quality and reaction coefficients of
headwater and tributaries is included in the model to estimate the influence on the water
quality variation at downstream. The extents of contribution of the uncertainties influencing
on the total uncertainty can be evaluated from the results of the model.
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