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Clarification of sediment dynamics during flooding and its application to the river
engineering

YOROZUYA, Atsuhiro
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This study aimed to understand sediment dynamics during flooding in rivers, as
well as application to the river engineering. This study developed the discussion based on observational
results as well as the classic sediment hydraulics. The observation was conducted at one of the steepest
river using the non-contact current meter for velocity, multiple water gauges for water surface slope,
and echo sounder for river bed elevation change. Based on those observed results, types of micro-scale
bed form were analyzed depending on the flow stages applying the knowledge of hydraulic resistance of
alluvial streams. In addition, estimation of river bed evolution was carried out with the hydraulic
resistance, whose results were fairly reasonable compared with the observed results. Finally, this study
developed the methodology to estimate the flow discharge considering the river bed elevation change based
on the water surface information, such as water surface velocity/slope.

aDcp



Acoustic Doppler
Current Profiler(ADCP)

1)2)3) ADCP

ADCP

4)

1)2)

1)2)5)

6)

7

8)

v =tn%ik o)
n
V h i
n
H
&
24.15 GHz
12
40
m
1 30
10m
90
@

aDcp acoustic Doppler
current profiler:

WH1200kHz GNSS(Global
Navigation Satellite System)
GPS
aDcp

abDcp
9

aDcp



ODOM CVN
200kHz  33kHz

@

Engelund™® n

T T .
T. T«

T, =T, +7." (@)

T *"
@) T* T *"
T *"
T *" T*
T *"
T =T ."
€Y
@
T =T ."
©)
T *_T *-
®)
@
0.85 @
Dt.1."
-3 4.(D
4.(2)
T =T ."
T. 0.1 0.3
Dune 11 Transition 11
Dune 11
0.6 1.0 Dune
-4
T *-T *
aDcp
aDcp



aDcp

D
1
Antidune
*  Transition|l
Dunell o
T
0.1
001
0.01 0.1 1
T
-3
/
64
63
o L}
62 8
£ © %"
= [ J
(]

, 16, pp53-58, 2010.
2) A. Yorozuya et al: Automatic water
discharge measurement for mountainous
areas, 5th International Conference on
Flood Management, September 27-29, 2011,
Tokyo, abstract in Conference USB Flash
memory .

3) .

55 , ppll77-1182, 2011.

4) ADCP
, 16, pp59-64,2010.

5) ,

55 , ppll71-1176, 2011.

6)

No.677/11-55, pp.75-86, 2001.
7) Howard H. Chang: Fluvial Processes in
River Engineering, Krieger Publishing
Company, ISBN 1-57524-212-5, 1992
8)

ISBN 4-381-01736-6, 2004
9) A. Yorozuya et al. Water Discharge
Measurements with ADCP in High Speed Flow
with High Sediment Concentration, 9th
International Symposium on Ultrasonic
Doppler Methods for Fluid Mechanics and
Fluid Engineering, pp-21 - 24, Sept 2014
10) Engelund, F.: Closure to "Hydraulic
Resistance of Alluvial Streams,™ Journal
of the Hydraulics Division, ASCE, Vol. 93,
No. HY-4, pp. 287-296, 1967

11)
|
pp.1-23, 1972
@
62 6 & YOROZUYA, Atsuhiro
00314740
_— (m) -m- O aDcp
64.5 1000
- 900
64.0 - | 800
~ 630 - E
° o \{- - 500
62.5 O 400
- 300
62.0 L 200
61.5 : : : : : } 100
6:00 9:00 12:00 15:00 18:00 21:00 0:00

-5 aDcp



