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Comparative Analysis of Calculated Average Rainfall and Actual
Monitoring Data in Watersheds: A Case Study of the Feitsui Reservoir
Watershed
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Abstract

The average rainfall over a watershed is one of the most important bases for hydrological data
such as river flow, reservoir storage, flood frequency intensity, and hydrograph plotting. Generally,
multiple rainfall stations are set up within a watershed, and several mathematical methods are
widely used to calculate the average rainfall of the catchment area, including the Arithmetic
Averaging Method, the Thiessen Polygons Method, and the Height Balance Polygons Method. This
paper utilizes actual monitoring data from the rainfall stations in the Feitsui Reservoir catchment
area and employs data analysis methods through machine learning. Specifically, we compare the
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results of using the Random Forest Regressor, Permutation Feature Importance, Arithmetic
Averaging Method, and Height Balance Polygons Method. The calculation results indicate
significant differences in the weights derived from the Thiessen Polygons Method, Height Balance
Polygons Method, and Arithmetic Averaging Method compared to those derived from the Random
Forest Regressor and Permutation Feature Importance based on actual monitoring data. For instance,
the weight difference for the Bihu Station is more than 9%, and the stations with high weight ratios
also differ. This demonstrates that purely mathematical calculations and data analysis results
through machine learning based on actual monitoring data directly affect subsequent flood peak
calculations. Therefore, it is recommended to collect actual monitoring data from various reservoir
catchment areas and use data analysis and calculation through machine learning or deep learning to
establish numerical models for various analyses within the catchment areas.

Key Word : Watershed average rainfall, Hydrological data analysis, Machine learning in
hydrology, Feitsui Reservoir,Flood peak
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Abstract

The Landslide disaster happened duration 2010 to 2012 at 115K+900 m road section of Suhua
Highway, Dongao Ridge, Nanao Township, Yilan County. After restoration and renovation project
had implement on 2015, and then monitoring system be set on side slope .This study focus on heavy
rain by typhoon and monsoon that had resulted tilted stratum and groundwater level change,
through analysis and judges could helpful for realizing the shallow collapse potential. The results
had summarized as follow, after heavy rain by typhoon and monsoon would raise the groundwater
level about to 20 m at upper area of landslide slope, meanwhile the soil moisture content of erosion
gully could keep in higher state and then raise the groundwater level about to 2-3 m. The
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impermeable layer appeared in landslide slope would be in a stable status for groundwater level.
During heavy rain could lead the sliding surface within 10, 20 and 30 m under ground of landslide
area, and shallow collapse potential could be happen.

Key Word : Groundwater level, Collapse potential
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Abstract

Taiwan's mountainous terrain, due to its densely populated and concentrated development,
combined with frequent earthquakes and typhoon disasters, often leads to hazards during the rainy
season. With the increasing number of slope conservation projects and post-disaster reconstruction
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projects, the importance of rapid and accurate integration of survey, design, and construction stages
has become crucial. Slopes are often dangerous due to factors such as landslides and steepness, and
areas with dense vegetation and inconvenient transportation are inaccessible. The local government's
jurisdiction over extensive mountainous areas makes effective supervision by manpower difficult. In
recent years, due to demographic changes, Taiwan has been facing manpower shortages in
engineering design, supervision, construction, and surveying. To effectively address the problems
faced by traditional engineering manpower and traditional terrain surveying, and to quickly and
effectively obtain terrain survey data, the application of UAV (Unmanned Aerial Vehicle) intelligent
technology is essential.

The application of UAV intelligent technology to reduce manpower burden and effectively use
it in dangerous slopes, slope development, soil and water conservation projects, disaster prevention,
and sediment dredging projects is becoming increasingly important. UAVS, through the Global
Navigation Satellite System (GNSS), Real-Time Kinematic (RTK) imaging, LiDAR scanning, and
3D modeling, combined with software such as Pix4Dmapper, AutoCAD Recap pro, and TerraSolid,
and integrated with Civil 3D, Global Mapper, and ArcGIS Pro digitalization, can effectively acquire
and analyze terrain survey data for slopes.

The application of UAV technology in slope development supervision, topographic mapping,
and the reconstruction of dangerous road collapses has become mature. UAV intelligent technology
has broad potential. This article explores the application of UAV intelligent technology in reducing
engineering manpower load and minimizing risks through the supervision of slope conservation tasks,
mountain road slope collapses due to disasters, river and creek sediment accumulation, and terrain
surveying for soil and water conservation plans. Typical cases are summarized, where UAVs equipped
with RTK combined with GNSS are used for surveying to obtain terrain data (such as orthophotos,
DSM, DEM, point cloud data, and 3D models), and processed quickly using GIS (Geographic
Information System) and CAD (Computer-Aided Design) digital software to establish terrain data,
providing key solutions for design and construction. This article aims to refine surveying work
through UAV technology, reduce engineering manpower load, and promote UAV digital intelligence,
providing a reference for advancing surveying work.This article aims to enhance surveying work
through UAV technology, alleviate the manpower burden in engineering, and promote UAV digital
intelligence, serving as a reference for advanced surveying work.

Keywords: UAV, Terrain Mapping, Disaster Recovery
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Abstract

Frequent occurrence of extreme weather in recent times. The impact of climate change requires
urgent attention, and the issue is the focus of attention worldwide. Countries around the world have
successively put forward “2050 Net-Zero Emissions” declarations and actions. In response to the
global net-zero trend, President Tsai declared on Earth Day on April 22, 2021 that the “2050
Net-Zero Transition” is Taiwan’s goal as well as a global consensus. In March 2022, Taiwan
officially published “Taiwan’s Pathway to Net-Zero Emissions in 20507, which provides the action
pathway to achieve “2050 Net-Zero Emissions”. So far, net-zero emissions for soil and water
conservation have begun. Carbon reduction actions include environmental carbon reduction,
material carbon reduction, and construction method carbon reduction. All need to be changed
compared to what they have done in the past. At the same time, change also requires more
flexibility. The path to net zero for soil and water conservation. | believe that with the joint efforts
of everyone. The goal of net zero can be achieved.

Key Word : Climate Change, Net Zero
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