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Development of simultaneous measuring method of flood flow, bed load velocity and su
spended sediment using ADCP

OKADA, SHOJI
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We developed a bed-load discharge measurement system based on ADCP in the experime
ntal flume and applied it to actual river. In order to verify the applicability of this method, flood flow
observation by using tethered boat equipped with ADCP and RTK-GPS were conducted in several Japanese rive
rs with different grain size. The output data were compared with conventional formula and results of 2D be
d deformation analysis using observed discharge and water level data.As a result, relationship between non
-dimensional shear stress and non-dimensional bed-load discharge estimated by author®s method showed simil
ar tendency with conventional formula even though shear velocity calculated from vertical velocity distrib
ution was larger than the other calculated values. Moreover, practical observation routine of flood discha
rge and bed-load were suggested by the combination with stationary and moving observation.



hs Cs
(Cs=0.6)
Common MP ) 5)
h_ 1 . @
d c,-cosf-f{tang,/(l+a)-tan6}
os a
(a=0.25) O
RTK-GPS
c
-1 ADCP RTK-GPS
-2
( ADCP
ADCP )
ADCP
ADCP1 3
SS -SS
ADCP
(ABT Acoustic backscatter turbidity
ABT )
EI
(2011 7 ) (2012 9 ) 3
(2013 10 ) ADCP RTK-GPS El = S_+ SV +Const— 20logr) -2, (3)
EI (dB) SL
1 dB) SV aw
ADCP RTK-GPS B/m) r
(m)
Bagnold
(4)
" ~ logM(r) = S{dB+2R(a,, + )} + K, (4)
qB—L c-u-dzz=vg-hg-cg 1) 9 w T s s
M
Ge ¢ S dB
u Vs
as



K

(ABT)
-SS ABT
ADCP
— GREEREE(ABT)
’,ADCP }__ | SREFAEERIAAL TR
BMCEBHE-SS
ADCP HBEREEABT)

\ logM(r) = S{dB + 2R(et,, + ;)
u > -Ss ABT
-Ss
UJﬁL SRS

Non-dimensional bed-load discharge,qB*

1004

104

Niyodo River (AMF)

Shimanto River (AMF)

Tone River (AMF)

Niyodo River (ADCP)

R oo
[

Shimanto River (ADCP)

Tone River (ADCP)

0.1

0.01

0.001

s oy

0.0001

0.01

0.1 1 10
Non-dimensional shear stress,™

ADCP

Depth (m)

Deoth (m)

Depth (m)

-4 ADCP
(a)
(b)ABT
(c)SS 570
700[ppm]
200 Dista;;g from the IeSf; gank (m) 350 400

ST mn .

1.30
2.55
3.80 =

- =T
0 42 84 126 168 210 255count

(@)

Distance from the left bank (m)

200 250 300 350 400
.05 —
130 - 7 L _J
2.55
e~

3.80

I =
0 150 300 450 600 750 900ABT

(b) ABT
Distance from the left bank (m)
200 250 300 350 400
05 ! ? ; ! )
1.30
2.55
3.80
[ | —
300 315 330 345 360 375 390mg/|
(c) SS
-4 ADCP
ABT SS
8

A. Kadotaand S. Okada : Three Dimensiona
Flow Analyses for Accuracy Estimation of
Floats Flow Measurement, River Flow 2014,

2014.9 (Accepted)

ADCP RTK-GPS

20  pp61-66 2014.6

ADCP RTK-GPS

B1( )



Vo0l.70, No.4, |_631-1_636, 2014.

ADCP
B1( )
Vol.69,No.4 | _751-1_756 2013.
ADCP
4

pp.10-16 2014
ADCP RTK-GPS

32 (2013) 5
pp.353-358 2013
ADCP
2
pp.28-33
2011
ADCP
2
pp.34-41 2011
9
ADCP
RTK-GPS
26
20
I1-10 2014.5

Takeuchi J and Okada S.: Simultaneous
Measuring of Flood Flow and Bed-load
Velocity using ADCP and RTK-GPS, Proc.

of International Symposium on Technology

for Sustainability(ISTS) 2013, 2013.11

ADCP
3
P11 pp.95-96
2013.9
ADCP
RTK-GPS
3
P13 pp.99-100 2013.9
ADCP
25
19
11-27 20135
25
19
11-31 20135
ADCP
2
P-1 pp.59-60 2012.9
ADCP
2
P-3 pp.63-64 2012.9
ADCP
24
18
11-21 20125

@
OKADA  Shoji

80346519



