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The plan of the implementation and the probation for the

intellengent flood monitoring system in Yilan County

( Second stage )
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Abstract

Duo to the drastic weather change in recent years, in order to reduce the damage
caused and implement early warning and evacuation operations, the Yilan County
Government cooperated with the Ministry of Science and Technology's
"Forward-looking Infrastructure Project -Water Resources Internet of Things Project"
in the first phase of this plan. Update the flood warning system and move towards the
cloud -base operations system.

This system was established in 2012 and already have monitoring, early warning and display
functions. The focus of flood prevention in Yilan County is the operation of the gate. The gate is
closed to prevent river external water flooding. Therefore, the timing and operational management
of the gate is very important during the typhoon season. This year build the inner and external water
gauges between the gates and like with numerical simulation to establish rule operation of gate
controlled.

The equipment, operation, transmission, collection, and presentation of the entire hydrological
information should be arranged in high density and ensure the quality of the data for the long term
and reliable supply. The Yilan County’s Internet of Things network will be constructed with the key
areas of hydrology data measurement as a subsequent expansion of the Internet of Things The
foundation of a transmission network. In 2018, there are 11 urban flooding sensors and 10 drainage
gate stations have been completed in the Meifu Drainage and Dongshan River Basin. Continuation
of last year project, this year has four main topics of the project. Installation and maintenance of the
equipment, Expand of flood simulation area, Expand of Yilan County's intelligent flood prevention
system, Cybersecurity and education training.

Installation and maintenance of the equipment are completed 118 points in 61 water level
monitoring equipment with elevation measurement. Also deployed 14 sets of monitoring equipment
for 12 pumping stations to get the real-time operation status of the pumping stations. The
communication uses NB-IoT, and the data is also transmitted to the Water Resources Internet of

Things platform of the Water Resources Agency and the data warehouse of the Yilan County
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Government. This year completed 3 times equipment maintenance operations and replaced the
faulty equipment in seven places, such as Gongguan Bridge station, Dakeng Bridge station.

Expand of flood simulation area, using the SOBEK two-dimensional flooding model was
expanded to the county. In the model was using the latest geological data such as Im DEM and
1stRMO embankment data. In the other hand for the operational calculations, the catchment area of
the river basin is divided into four areas, and the high-performance model of the adjustment plan
shortens the calculation time by more than 27 times compared with the original model. The
quantitative flood mapping area flooding model (QPF-RIF) is proposed in the Al flooding forecast
extension. The next 72 hours forecast rainfall is used as an input item, and the sub-regions are
divided according to flooding characteristics. The methodologies are combined with SOM
classification and SVM forecasting. It can produce future long-term forecast grid flood depth maps
in the whole county. This method can predict floods grid in the county for the future by setting up a
database of flood depth maps based on physical flood models.

Expand of Yilan County's intelligent flood prevention system was expanded to develop IoT
gateways that interfaced with existing station data of 333 stations, covering road flooding sensor,
rainfall stations, water level stations, and pumping stations. And use the monitoring equipment
results and forecast mode, after the platform interface, complete the interactive feedback application
complete (1) real-time correction, through the plan to build the road flooding sensor sent back
real-time flood observation data, feedback to the forecast system Then, calculate the error of the
prediction model result at the previous moment and the real-time flood observation data, and use
this error to perform the immediate correction of the flood forecast at that moment, and further
improve the flood forecast results of the flood sensor (2) Real-time response and control. The
starting status of the pumping equipment returned by the sensor, and the status of the corresponding
objects in the real-time adjustment mode (3) Gate operation recommendations, based on the water
level monitoring data inside and outside the gate, provide suggestions for the opening and closing of

the gate during the Mita event history (4) Contingency plan assessment, using mobile pumps to
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interface with the results, to draw up the optimal configuration of pumps in the event. The results of
this stage are mainly the integration of all the flood control related information including four
groups of models in two years: SOBEK 2D model, SOBEK 2D real-time correction model, Phase I
Al model RRIF, Phase IT AI model QPF-RIF. Presentation on the platform, in addition to real-time
physical measurement values, real-time pump status and location, and integration of flood
simulation, through the presentation of the dashboard, provides a strategic reference during the
flood period.

Cybersecurity and education training. A localized data warehousing system is deployed in the
virtual host distributed by Yilan County Government to fulfil the requirement that data can be safely
stored in the government. It also expands the data viewing function of WebApp and expands the
pumping station information tabs added to this project to enhance the effect of the display. It also
arranges education and training courses for system operation and function display, and local
equipment maintenance for flood control related personnel in the county government.

Looking at the entire plan have reached 1. Integration of various equipment 2. Implementation of
localization applications, and 3. Future development of intelligent flood prevention system to

achieve the successful operation of the system.
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