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The influence of rainfall on RPI indicator
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ABSTACT

The RPI (River pollution index) is extensively applied to the assessment on
river water quality. The RPI involves four parameters: DO, BOD, SS and NH3-N.
The overall index is then divided into four pollution levels — unpolluted, light
polluted, medium polluted and heavy polluted. The SS is liable to variation because of
the effect of natural or artificial pollutions. This study investigated the influence of
monthly rainfall on the RPI indicator on Hualien River and Siouguluan River, Hualien
County, Taiwan, where water quality monitoring stations have been set for many
years, hence have the long-term RPI data.

First, we divide the water quality and monthly rainfall data during 2002-2008
from the two rivers into wet period and dry period. Then we get the correlation
between each item’s monthly rainfall, the SS and the RPI by Spearman’s rank
correlation analysis. Finally, we find the probability distribution function and
cumulative probability distribution curve of the rainfall, the SS and the RPI by Monte
Carlo simulation analysis.

The results showed that the increased of the rainfall is strongly correlated to
the SS, and the increased of the SS is significantly correlated to the RPI. Furthermore,
while the SS exceeds 100 mg/L, the RPI may reach medium polluted level, whose
probabilities are 14.90 % and 9.80 % in dry period, and 42.75 % and 55.38 % in wet
period, respectively. Based on the above analysis, we conclude that the influence of
rainfall on river water quality in Hualien is obvious. Therefore, it is useful to manage
river water quality by setting warning limits for the SS and the RPI in wet period and
dry period.

Keywords: RPI, SS, rainfall, Spearman's rank correlation, Monte Carlo simulation
analysis
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