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Abstract

This study established a large-scale smart irrigation demonstration site, expanded and
utilized the existing trunk and branch line sluice monitoring system, and mastered the water
intake and water volume changes of the main water sources, so as to obtain more complete and
comprehensive monitoring information. The Guangfu Canal Irrigation Area of the Taoyuan
Management Office of the Agricultural Water Conservancy Agency is used as a large-scale

demonstration site. Its main water sources are the Shimen Reservoir and the Shezi River. It is
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divided into 14 branch systems, including the first to thirteenth branches of the Guangfu Canal
and the Hongmao Canal. Each branch is further divided into 1 to 15 water conservancy groups,
totaling 53 water conservancy groups. There are 82 sets of water level measuring instruments
in the simulation demonstration site, including 20 sets of channel water level gauges, all of
which have water level-flow rate curves that can be converted into flow; 62 sets of pond water
level gauges, and water level storage capacity energy meters can be converted into pond storage
capacity; there are 3 rain gauges around the site, of which the Xinwu workstation and Hukou
workstation rain gauges are under the jurisdiction and maintenance of the Taoyuan Management
Office, and the Xinwu meteorological station is maintained by the Central Meteorological

Administration, adjacent to the Guangfu Canal No. 2-9 pool group in the simulation site.

This study used the precision irrigation model as a simulation scenario, and verified it with
the flow of the main and branch lines measured by instruments. The actual water intake in the
simulation area accounted for about 60% of the water demand in the scenario. In addition, the
benefit evaluation was conducted based on four indicators, including the degree of water
information mastery, the degree of improvement in gate inspection operation timeliness, the
degree of improvement in water resource utilization, and the degree of reduction in field
operation risks. The results showed that through the operation of smart irrigation equipment,
the degree of water information mastery of the 2nd, 6th, and 7th branches of Guangfu Canal
was 71.2%, the degree of improvement in gate inspection operation timeliness was about 30.1%,
the degree of improvement in water resource utilization was about 0.85%, and smart irrigation

equipment could greatly reduce the risk of field operations.

Keywords: smart irrigation, water level flow rate curve, water storage energy meter,

precision irrigation, water situation information mastery.
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