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Typhoons and Their Effect on River Water Quality: A Case Study
of the Ma-an and Wan-li River, Hualien
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Abstract

Taiwan is located at the junction of the Eurasian Plate and the Philippine Sea Plate. The uplift,
faults, and folds are well developed. Due to the formation mountainous terrain which amounts for
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about two thirds of the island area, the steep terrain of the catchment area, the steep river profile,
and the short and acute rivers make Taiwan’s river have a very high erosion rate and high river
sediment discharge. In recent years, global warming and extreme rainfall have led to the erosion
and collapse of larger and more watershed, denudation of river physical and chemical weathering,
which influence the water quality of river. In this study, river quality of the Ma-an River and
Wan-li River in Hualien County was explored by high-frequency sampling and analysis during
daily and typhoon periods with the river pollution index (RPI). Based on historical data from the
Environmental Protection Administration (EPA) and the data of this study are analyzed to
understand the impact of typhoon events and rainfall and other natural factors on river RPI. At the
same time, the sampling frequency is also discussed. The results show that the number of days of
severe pollution by RPI of the Ma-an River were 58 days and 20 days during the period of
typhoons Matmo and Fung-wong, respectively, and the days of serious pollution by RPI of the
Wan-li River were 40 days and 15 days respectively. It indicates that typhoons have longer impacts
on the Ma-an River than the Wan-li River in severe pollution terms. In addition, suspended solids
(SS) in the river are about 3mg/L in the case of no rain, about 500 mg/L (maximum) in the rainy
season (Plum Rains season), and up to 7,000-8,000 mg/L in the typhoon season, suggesting that
rainfall and SS intensity are correlated. In particular, SS concentration increases significantly after
the rainfall, especially after the typhoon. Typhoon events have a severe impact on RPI for at least
15 days and will take longer for subsequent rains. Further analysis of the relationship between the
SS of the two watersheds in each season show that during the typhoon period, the mean SS
concentrations in the Ma-an River and Wan-li River were 4,722 mg/L and 2,587 mg/L, respectively.
The average concentrations of SS in dry, Plum Rains, and rainy seasons were 21 mg/L and 18
mg/L, 43 mg/L and 22 mg/L, and 473 mg/L and 230 mg/L, respectively. Regardless of period or
season, the SS intensity of the Ma-an River is higher than that of the Wan-li River. Ma-an River
and Wan-li River are adjacent catchment areas with similar geology and average slope and
analogous density of water system. In addition to the rain-fall-induced flow factors, which are the
key factors in the increase of SS, the collapse of the upper reaches of the river also has an
important impact on water quality. The statistical results also indicate that number and area of the
collapsed land of catchment area in Ma-an River are both greater than that of the Wan-li River,
causing the duration and concentration of SS in Ma-an River affected by typhoon both higher than
that of the Wan-li River. In terms of river water sampling frequency, in the case of normal no
rainfall, sampling once, do not sample every month; during a typhoon or heavy rain, sampling once
in two weeks to find out the river water quality.

Key words:river water pollution index (RPI), river water quality, landslide, Hualien.
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