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Sediment Conditions and Gravel-Bar Characteristics in River Channels:

Field Surveys in Reaches of Dams with Sediment Bypass Tunnel
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Synopsis

We measured riverbed topography in the upstream and downstream reaches of Asahi

and Koshibu dams with sediment bypass tunnel (SBT) using drone. Aerial photos of a

gravel-bar were taken with >70% overlap between images, which were analyzed to

generate DEM data by a stereo photogrammetry. Bed profiles were longitudinally smooth

in upstream reaches with natural sediment supply, while they were rough with irregular

and step-like forms in the downstream reaches with least sediment supply. Riffles were

cross-sectionally flat in the upstream reaches, while they were incised in the downstream

reaches. In contrast, pools were cross-sectionally confined in the upstream reaches, while

they were relatively flat in the downstream reaches. These differences in topography can

be explained by gravel-bar shape that varies according to sediment condition. Drone and

image analysis are suggested to be an effective and time-saving method to evaluated

changes in gravel-bar topography and related flow patterns.
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Fig. 1 Location of dam and survey sites (A: Koshibu, B: Asahi)
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Photo alignment and detecting tie points

Building 3D polygonal mesh model

Generation of orthomosaic and DEM

Fig. 2 Some procedures of stereo photogrammetry by a commercial software
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Fig. 3 Comparison of the elevation between field measurements and stereo photogrammetry. Arrows are flow direction.
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Fig. 4 3D polygonal mesh model (left) and orthomosaic image (right) in 3 reaches of Koshibu Dam.

Arrows are flow direction.
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Fig. 5 3D polygonal mesh model (left) and orthomosaic image (right) in 3 reaches of Asahi Dam.

Arrows area flow direction.
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Longitudinal bed profile

Cross-sectional profile

(near wetted perimeter) — Upper — Upper
i — Mi — Middle
Left-bank side Atiffle = LMOS(:L& Apoel — Lower
7157 A. UP — Right-bank side 715+ 715
7141 714
7134 713
712: 712 W] o
711 711+ T T
0 0 20 40
_ 5317 531
£ 5301 |
5 1! 530
= 529 1 529
Q>J L
w 528 1 528
T g 527 T y 527
20 40 60 80 100 0 20 40 0 20 40
5279 1y 527
526 526
525 525
524 524
523+ T T T T ] 523+ T T 5234 T T
0 20 40 60 80 100 0 20 40 0 20 40
Distance from the lower end (m) Distance from the left end (m)
Fig. 6 Longitudinal (left) and cross-sectional (middle, right) bed profile in 3 reaches of Koshibu Dam.
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Fig. 7 Longitudinal (left) and cross-sectional (middle, right) bed profile in 3 reaches of Asahi Dam.
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Fig. 8 Grain size distribution (each analyzed place and

average) at each reach of Koshibu Dam.
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Fig. 9 Schematic view of relationship between channel gradation and bed topography (hypothesis).
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Lower availability

C. Cross-sectional profile at pools

Fig. 10 The difference in bed profile between high and low sediment condition revealed in this study.
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