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Optimizing Canal Operations and Strengthening Water Conveyance
Resilience: The Case of Beipu Main Canal
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Abstract

The terrain in Taiwan is steep and mountainous. Although the island receives abundant
rainfall, much of it quickly flows into the sea due to rapid surface runoff. To retain and store
these precious water resources for agricultural use, early settlers constructed numerous hydrau-

lic structures to divert water into irrigation canals. Even in remote mountainous areas—such as
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the location of the Beipu Canal—early engineers carved out winding channels and established
a network of main, secondary, and tertiary canals, as well as small distribution ditches scattered
throughout farmlands, to meet the irrigation needs of farmers and support crop growth. The
Beipu Canal, located in Xiulin Township of Hualien County, was originally constructed in 1954.
With more than 70 years of operational history, it remains one of the most significant and rep-
resentative irrigation systems in the Hualien region. The canal runs along the mountain slopes
and utilizes gravity to divert water from the Sanjhan Creek. Along its route, various hydraulic
structures such as trapezoidal open channels, tunnels, aqueducts, culverts, desilting gates, and
drainage sluices have been built. These facilities collectively irrigate approximately 188 hec-
tares of paddy fields and 160 hectares of upland crops in Xiulin Township. During drought
conditions, the canal also supplements water for about 50 hectares of farmland downstream in
the Jialin Canal system of Xincheng Township. Thanks to its clean and unpolluted water source,
the canal not only serves agricultural irrigation purposes but also provides water for local farm-
ers and indigenous communities. However, due to the age of the infrastructure, the canal has
suffered from frequent collapses and persistent leakage in multiple sections. Restoration, im-
provement, and reinforcement works are therefore essential to ensure stable water supply and

safeguard the structural integrity of the water conveyance tunnels.

This study focuses on optimizing the Beipu Canal system and reinforcing its open and
closed conveyance structures, as well as replacing outdated water gates. Modern monitoring
technologies were also introduced to enhance system oversight. As a result, water loss in closed
conduits was reduced from 3% to 0.54%, and loss in open channels decreased from 6.37% to
0.20%. These improvements have effectively resolved long-standing leakage issues, signifi-
cantly strengthened the canal's conveyance resilience, optimized surrounding irrigation land-
scapes, and promoted equitable sharing of water resources. Furthermore, the project has con-
tributed to disaster preparedness and improved the overall efficiency of water resource utiliza-

tion.

Keywords: Modernization, Irrigation Resilience, Public Inclusion and Share.
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