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Check Dam Implementation and Fishways
Installation in the Shi-Wen River
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ABSTRACT

This study into a check dam for the Shi-Wen River included unmanned aerial

vehicle measurements, aquatic species investigations, hydraulic physical modeling, and

numerical model tests. On the basis of these measurements, we offer planning
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improvement ideas and designs for the Shi-Wen River check dam. Aquatic species were
investigated during April, June, August, and October 2015. Seven fish species and 30
macroinvertebrate families were found in the river. The Index of Biotic Integrity was
calculated using the number and species of fish. At the sites downstream and upstream
of the dam, the stream conditions were "slightly impaired" and "moderately impaired,"
respectively. This may be due to obstruction by the check dam. To collect unmanned
aerial vehicle measurements, we first established 22 control stations. Then, using four
pieces of high-accuracy GPS equipment, the ground control points were acquired using a
static survey mode. Meshes with a DSM resolution of approximately 8 cm provided
data for the physical and numerical models tests.

The D50 data collected were between 15 and 100 mm,

To measure the bed-load gradation, we
selected five sampling stations.
the physical model scale was 1/25, and flow discharges were 10 and 130 cm. For the
larger flow discharges, we employed the HEC-RAS and CCHE2D numerical models.
We completed simulations for one- and two-dimensional fixed-bed and movable-bed
cases. To improve planning, we suggest the "Full cross section and modified boating
passage" design. This design is suitable for all high and low flow conditions, and for

mitigating debris flow during disasters.

Keywords: Shiwen stream, Check dam, Index of Biotic Integrity, Fishway, Orthoimage,
Unmanned Aerial Vehicle (UAV)
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