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Development of a River Discharge Measurement Technique
and Its Field Verification at a Large River
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Abstract:

River discharge is one of important hydrological quantities for river design, river management, and disaster
prevention, etc. A river discharge measurement system with high accuracy has been developed by combining
hydroacoustic technology with numerical simulation of river flow. This new measurement system, ATENAS
(advanced technology of numerical simulation of flow velocity distribution and hydroacoustics), was installed at the
downstream region of the Tone River where river width is 500 m or wider to verify its measurement performance.
Mean flow velocity was successfully measured stably and continuously even along the long acoustic path of 590 m
by using ATENAS. The measurement accuracy of flow velocity and discharge was comparable to or higher than

that of precise measurements by an acoustic velocity profiler.
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Fig.1 Schematic diagram of ultrasonic travel time method
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Fig.2 Simulated received ultrasonic waveform based on
ray-tracing calculation (Upper: Sending signal, Lower:
Calculated received signal)
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Fig.3 Example of estimated flow velocity distribution by
SIMK"

WCHUEATIC & D @S & & LT o & e
L, MEBIE N OTE A & KD TV Do fREIIEINIHE
IR 72T X v ¥ 232 O BHEEDSE <, R O Bk
BIEREFHHTZ2OCHE L TCWEARERELH T
bo REM RN LT, KO 72GE A A O AW T35
ESH & BTN E O SEdE e ok s U CHE IR A
W3 5%, mESAiEED—Fl% Fig. 3 I2/R7
INFTORHED S, HDIARIEICH L SIMK® T
e oE U 720 M oo tftset il A SEIMIE & 5872 - T b Wi P it 45
AIZIEFMBIETH Y, W2 mRIel L 72 8 IEAR R
SIMK® 12k 1) 3%FLEDHETHIETE S ENMHATE
TWb, Tbb, By Ial— 3y THZBEEDNME
SHEE VY, SO 2 5 A TR O A% FIJH L T
52 EHSIMK® DR ETH Y, TS0 R S 12
KT BN R DRI Z T 2L HIZ LT 5,
SIMK® 12 & 0 il T 8 & OG5 bERAIC L 2 HIE
BREOPENARZEL 2D, REROHK GB@HKE L)
L THEIFRRED S0 LOMYICHET 52 2T
&, WEMNEY AT ARBEEIOOREEZTHEE L
725

3. KA & T 5 BIFE T DIREE
3.1 #REE(1) : FAR)IGFIOE

3.1.1 REBAEY AT LREGFTBIEE

FURNTAE G, FRNTR 2 &%) 18.5 km DRk
i L, B EFOEIE R KR OIS, HEARE K
Wb B, K EOMER, MR R ORI EoE
HoTW5B,

ATENAS Jit il e 2518 2 s il iE L, sl 5k
BV 24 2 AR L 720 RO 460 m, #8
FIRRRE (RIGHRE) (3% 590 m TH 5o KA E BENS
% Fig. 4 IZR 7,

3.1.2 HIEERERE

9, KV A b TRELBHFREEOF % Fig. 5 (R
o WK - FICIZE o202, SEBKREPIC 1.7 m R
T EE-FABEHR NI Vv ATF2a—HFICL % ERELY
LTV D, (ZIEHBES VAL 7 RRBRE ORI ZE

JFE ## No. 15 (2007 4 2 )



1R e 5 ety 0 Bl 7€ & FG 1 C 0 92 Hy B

G E T

#7185 km)
@mw

B
BRI ™
o TUBUITITEHE

i S ARERIAP

(F&#% © 592 m)

Fig.4 Ultrasonic path layout at the Tone River Estuary
Barrage
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Fig.5 Received ultrasonic waveforms (Upper: Measurement at
an experimental tank, Lower: Measurement at the actual
wide river)
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Fig.6 Improvement of flow velocity measurement by new
signal processing algorithm
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Fig.7 Continuous measurement of flow velocity at Tone River Estuary Barrage in flooding caused by the Typhoon No. 22, 2004
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Fig.10 Continuous measurement of river discharge at Sawara, Tone River in flooding caused by the Typhoon No .22, 2004
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