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Discussion of the Relation Between River Flow and Electrical

Conductivity in Irrigation Water: A Case Study of Rinan Canal on
the North Bank of Daan River
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Abstract

Rinan Canal, located in Dajia District, Taichung City, sources its water from the north
bank of Daan River and irrigates approximately 1,293ha agricultural land. However, about 5
km upstream from Rinan Canal intake on Daan River, there is a chemical plant that discharges
wastewater for decades, leading to irrigation water pollution. In 2020, about 200ha farmland
and a 33% reduction in the yield of taro due to poor irrigation water quality. The main
pollutant exceeding the standards was electrical conductivity (EC)(the irrigation water quality
standard is 750 uS/cm). This study monitored the EC at Rinan Canal intake weekly from April
to October 2023, and compared it with the daily flow rates at Yili Station, a nearby flow
measurement station on Daan River. The aim was to investigate the relation between river
flow and water quality pollution in the irrigation intake system. The results showed that
during the study period, the EC at Rinan Canal intake ranged from 163 to 1,078 puS/cm, with
an average value of 609 uS/cm. EC values were generally higher from late April to early June,
with an average of 844 uS/cm, and lower from early August to mid-September, with an
average of 374 uS/cm. During the same periods, the flow rates at Yili Station ranged from
1.21 to 94.45 cms, with an average daily flow rate of 6.37 cms from late April to early June,
and 34.62 cms from early August to mid-September. A regression analysis of the EC
monitoring results and the corresponding daily average flow rates revealed a moderate
negative correlation (R?=0.66), indicating that the volume of river flow is related to the

quality of the irrigation water to a certain extent.

Keywords: Water Quality pollution, Irrigation Water, River Flow Rate, Electrical
Conductivity.
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