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An Hourly Framework of Feasible Water Resources Allocation to
Multi — Irrigation Area.
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Abstract

The Hsinchu Management office, Irrigation Agency has built monitoring and remote
control gate stations with Internet of Things in Zhudong Conal. The monitoring data will be
sent back to [OW in real time for further value-added applications. Due to the necessity of water
resource allocation in Hsinchu area especially during severe drought, the goal of this study is
to establish an hourly framework of water allocation which should be applied to Zhudong Canal
system, a complex multi-irrigated area. IoT technology was adopted to the system which was
build under NB-IoT and 4G dual communication channels to collect hydrological data. Several
remote control gate stations have been built with newly developed web-based graphic control
software which includes the real-time gate status, the water levels, and the monitoring images.
The system also provides 4 gate control modes for the management personnel: the general,

tracking, target, and scheduled mode.

In order to be able to analyze possible water distribution scenarios, which must be at the
hourly level, it is necessary to develop a dynamic water management model for Zhudong Canal
System. This study carried out surveying such as leveling, cross-section measuring, UAS aerial
photography, etc., to record the field as detail as possible. To determine the discharges at the
locations difficult to measure, a 3D simulation based on point clouds from laser Scanner were
used to find the relationship among discharges, water level, and gate opening. Through the
model calculation, with a variety of possible scenarios, the irrigation satisfaction and the
recommended gate opening are provided with the system as for the management personnel's

reference.

The irrigation satisfaction of each branch line is used as the basis for the optimization of
the overall irrigation system. Defining the water resource requirements according to the

irrigation plan, one is able to calculate the optimal operation recommendations based on
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different water use scenarios at different time points including short- and medium-term current
water distribution, reduced water supply at night, reduced water supply in rotation, enhanced
rotation and extended water distribution, and user customization. The system can also present

the optimal gate operation under irrigation satisfaction calculated by different branch lines.

Keywords: water resources allocation, drought, hourly scale, optimization of irrigation, remote

control gate station.
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