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ABSTRACT

The study analyzes hourly monitoring data samples of water quality in Sun-Moon Lake reservoir using statistical methods to

investigate the characteristics of water quality for a pumped storage hydro power plant reservoir. The researchers have monitored 11

parameters during one year including: temperature, salinity, conductivity, total dissolved solid, resistivity, dissolved oxygen, pH,

ammonium, nitrate, transmissivity, and chlorophyll-a. Water samples were collected by two continuously automatic monitoring

systems installed in Lalu Island and an outlet zone for drinking water supply in the reservoir. Initially a nonparametric procedure

was used to examine the difference of water quality between day and night’s operation for hydro power generation. For detecting

the possible intervention in the data a correlation analysis was conducted. Then, the 11 parameters were treated using factor analysis

and cluster analysis to group the selected parameters according to common features. Finally, an autoregressive moving average

(ARMA) model was applied to establish the relation of common factors and time, and the proposed model can be provided for future

use in foresting the trends of water quality for temporal change. Of the 11 parameters, only the daily and nightly means of dissolved

oxygen (DO) and pH were found significant difference. Factor analysis for the water quality data renders four factors for water

quality investigated in Lalu Island and an outlet zone for drinking water supply in the reservoir, respectively. Results from Lalu

Island investigation indicate four factors including “turbidity factor”, “nutrient factor”, “eutrophication factor”, and “pH

factor”, accounting for 89.05% of total variance. Results from investigation on an outlet zone for drinking water supply in the

reservoir indicate four factors including “turbidity factor”, “nutrient factor”, “eutrophication factor”, and “transmissivity

factor”, accounting for 86.63% of total variance. Water quality data in twelve months were grouped into three categories by cluster

analysis. Results indicate they are no seasonal and cyclic patterns for both in Lalu Island and an outlet zone for drinking water

supply in the reservoir. This research also proposes eight best ARMA models. The models were recommended for forecasting of

water quality parameters for Sun-Moon Lake reservoir.
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