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Irrigation Water Quality Issues and Improvement Strategies

under the Impact of Urban Land Readjustment: A Case Study of
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Abstract

In recent years, the irrigation system in the Nantun area of Taichung City has been
affected by upstream urban land readjustment projects. These developments have led to
iron-rich groundwater infiltrating the regional drainage system and eventually mixing into the
irrigation canals, resulting in reddish-brown water in downstream sections and raising
concerns over irrigation water quality. The study area falls within the irrigation zone managed
by the Nantun Station of the Taichung Branch, Irrigation Agency. This study focuses on
Waterway No.10 and proposes engineering measures to improve water quality. Specifically, a
side-wall piped conveyance system is proposed to deliver clean water to the irrigation area,
thereby achieving irrigation-drainage separation and preventing polluted water from entering
the irrigation system. In conjunction with local conditions and the gate layout of Huan-Zhong
Road No.l waterway, a rotational irrigation schedule is also planned to regulate daily

irrigation times and flow volumes, improving overall water use efficiency.

Field measurements indicate that the maximum flow capacity of Huan-Zhong Road No.1
waterway is 0.0434 cms, which can meet the irrigation demand for 1.1 ha with an estimated
supply duration of 7.4 hours every three days. Considering the operational delay of gate
adjustments, the daily irrigation duration is recommended to be extended to 8~9 hours to
ensure sufficient ponding depth. Based on agricultural statistics and literature, improving
water quality is expected to enhance rice yields, with an estimated annual economic benefit of
approximately NT$26,000 for the area. However, cost-benefit analysis indicates a ratio below
1, primarily due to the small size of the irrigation zone. Overall, the side-wall pipe system
demonstrates feasibility in both construction and water quality improvement, especially when
combined with rotational irrigation. Nonetheless, site conditions, surrounding land use, and
labor requirements for irrigation scheduling must be carefully considered. A comprehensive
evaluation of terrain, hydrology, crop needs, and management capacity is recommended prior

to implementation to ensure sustainable and effective irrigation management.

Keywords: Irrigation and Drainage Separation, Flow Measurement, Engineering
Improvement.
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