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ABSTRACT

In recent years, climate change is a major factor to increase rainfall intensity and
frequency. The increased rainfall intensity and frequency will also increase the
probability of flash flood with abundant sediment transport. The floods caused by heavy
rainfall may cause damages to the bridge, embankment, hydraulic works and the other
disasters. Those damages will affect traffic, transportation, human safety and property.
Ground sill is a major engineering method to stabilize the river bed and protect its

upstream structures. Well-designed ground sill can prevent the flow path changing and

protect upstream bridges or hydraulic structures. The study area is located at Zhongsha
Bridge downstream of National Freeway No. 1 in the middle of the Zhuoshui River basin.
In this study, we adapt Unmanned Aerial Vehicle (UAV) to take images in the field for
ground sill variation and flow field analysis. The image edge detection and texture
detection are presented to carry out the automatic identification technology on ground sill
variation. In addition, Large Scale Particle Image Velocimetry (LSPIV) is developed to
analyze flow field around ground sills. Study event concentrates on the typhoon and
heavy rainfall effects. This study developed the image edge detection and the texture
detection that can accurately identify the ground sill changing in laboratory condition.
The accuracy can reach more than 80% on the variation of ground sills in laboratory
condition. However, supplemented by manual interpretation is needed in the field to
effectively improve and identify the area changing of ground sill. This study also uses
LSPIV method and UAV images on the flow field analysis around ground sill in the field.
The results show that LSPIV method can analyze the flow field and flow velocity
correctly in laboratory tests. In the field, the presented LSPIV method can successfully
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analyze the flow field around ground sills using UAV images.

Keywords: Ground sill, Unmanned Aerial Vehicle, Automatic identification technique,

i
! river bank scouring flush. In addition, ground sill can stabilize the river bed slope and

Large Scale Particle Image Velocimetry.
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