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ABSTRACT

The RPI (River pollution index) is one of the indicators that is extensively applied to the
assessment on river water quality in Taiwan. The RPI involves four parameters: DO, BOD, SS,
and NHs-N, the overall index is then divided into pollution levels. The proposed indicator is

commonly used in water quality planning and management.

This study is investigating the probability distribution function of RPI value and related
parameters on Ji-An River, Hualien County, Taiwan. First, the water quality data were

collected from the Environmental Protection Administration (Taiwan) monthly in 2002-2010



from two water quality monitoring stations on Ji-An river, the Tai-Chang Bridge (upstream),
and the Ren-Li Bridge (downstream). Total numbers of 216 RPI data were collected. Then
applied the Spearman’s correlation analysis to the BOD ~ NH3-N ~ DO ~ SS, and RPI of
upstream and downstream in the wet period and dry period to obtain the correlation between
each two items. Next, we discovered the probability distribution function and cumulative
probability distribution curve of the four parameters and RPI by Monte Carlo simulation
analysis. Finally, the main pollutants and the warning value for the water quality monitoring
stations on Ji-An river were determined, as a reference to competent authorities in pollution

prevention.

After applying the Spearman’s correlation analysis to the Ji-An River basin from 2002 to
2010, the result showed that the increased of BOD was significant positively related to RPI,
and increased of BOD was extremely significant positively related to NH3-N at upstream
monitoring station. However, BOD, NHs-N, and SS were extremely significant positively
related to RPI at downstream monitoring station. As a result, it has not shown significant
differences between wet period and dry period on all water quality parameters. Therefore, we
suggested that setting warning value for different water quality parameters by monitoring
station basis (upstream or downstream). In this study, based on the cumulative probability
70%, the warning values of RPI and BOD for upstream monitoring station of the Ji-An river
are 2.04 and 2.17 mg/L, respectively. On the other hand, the warning values of RPI, BOD,
NH3-N, and SS for downstream monitoring station are 2.31, 3.20 mg/L, 0.50 mg/L and 50.59

mg/L, respectively.
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