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Evaluation of Water Quality Improvement by Composite
Channels: A Case Study of Yuanli Canal Shapi Branch
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Abstract

Yuanli canal Shapi Branch is located in Yuanli Township, Miaoli County, and sources its
water from the north bank of Fangli River. It’s the significant canal and approximately 317 ha
irrigated. However, as the Shapi Branch passes through Keshua village, a densely populated
residential area, and no proper separation of irrigation and drainage system built. As a result,
some domestic sewage is directly discharged into the irrigation canal. This study focuses on
Alley NO.75-26 in Keshua village. The section is a box culvert with a total length of
approximately 70 m, a trapezoidal shape with a top width of 2.4 m, a bottom width of 1.6 m,
and a height of about 1.2 m. During non-irrigation periods, the flow rate is about 0.003 cms,
with a water depth of about 0.017 to 0.02 m and a flow velocity of about 0.1 m/s. The small
flow rate during non-irrigation periods reduces the dilution capacity for sewage, and the slow
flow conditions make it difficult for the sewage to be discharged, leading to poor water
quality and suboptimal water conditions. Considering environmental hygiene and safety
factors, it is recommended to improve water quality issues through irrigation and drainage
separation (installing dedicated pipes) or by implementing a composite cross-section channel
(filling the top and excavating the bottom). The relevant plans should evaluate the impact on
the channel's maximum water conveyance and flood discharge capacity during the flood
season. The evaluation results indicate that the installation of dedicated pipes for irrigation
and drainage separation would reduce the maximum water conveyance capacity of the Shapi
Branch by about 8.02 to 8.93%. Implementing a composite cross-section channel by
excavating the bottom would reduce the maximum water conveyance capacity by about 1.03
to 1.06%, while filling the top would reduce it by about 10.82 to 10.65%. The results show
that the excavated compound cross-section is the best, followed by the separation of irrigation
and drainage. The filled compound cross-section has the greatest reduction in flood discharge

capacity, but it can still retain 89.18~89.35% of the flood discharge capacity.

Keywords: Irrigation and Drainage Separation, Flow Measurement, Composite
Cross-Section Channel.
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