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A Study on the Integration of Automated Hydrological Monitoring
and Irrigation Information Feedback Mechanisms: A Case Study of
the Guanshan Canal in Taitung, Taiwan
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Abstract

Irrigation areas in Taiwan can be classified into "Reservoir-type irrigation areas" and
"River-type irrigation areas." Reservoir-type irrigation areas rely primarily on reservoirs for
irrigation water regulation, such as Shimen, Mingde, Liyutan, and Zengwen-Wusantou
reservoirs. In contrast, river-type irrigation areas draw water directly from rivers using weirs,
without reservoir-based storage and regulation facilities. Prior to each irrigation period, local
irrigation management offices formulate irrigation plans based on the planned cropping area,
specifying the water allocation for each canal and each ten-day period. For reservoir-type
areas, initial reservoir storage, inflow probability, public water demand, and irrigation water
demand can be used to simulate reservoir storage dynamics, thereby ensuring water supply
security. However, river-type irrigation areas lack storage capacity and therefore cannot apply
such simulations. Instead, they rely on real-time rainfall data, channel flow data, and warning
mechanisms to manage water delivery.

The installation of CCTV systems or automatic flow monitoring stations in irrigation
districts is often constrained by limitations such as internet connectivity, electricity supply,
and maintenance costs, making comprehensive deployment difficult. Consequently, in the
downstream irrigation area of the Guanshan Canal in Taitung, where neither CCTV nor
automatic flow monitoring facilities are installed, this study proposes an integrated approach
that combines rainfall data from the Central Weather Administration, automatic flow
monitoring data, variable-scale Standardized Precipitation Index (SPI) values, and historical
records of actual cultivated areas. In addition, a LINE chatbot-based reporting mechanism is
introduced, with the participation of local irrigation group leaders from the downstream area.
During the canal water distribution periods, these leaders provide field reports at the intake
points of downstream branch canals and the canal terminus (specifically, the intake points of
branches 13, 15, 16, and 17, as well as the terminus of branch 17). When the canal flow is
insufficient to meet the irrigation demand of a given branch, the shortage is reported via the
LINE chatbot. This enables the Guanshan workstation personnel to immediately identify
water-deficient locations, thereby facilitating timely access to critical information and
supporting dynamic adjustments of water allocation strategies.
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