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Synopsis

For monitoring bedload transport in mountainous stream, pipe hydrophones are one of
the effective method. Recently, the pipe hydrophone system has been practically utilized
in many rivers in Japan. The pipe hydrophone is usually installed on a river bed
perpendicular to the water flow. Acoustic pulses caused by sediment collisions are
detected by the pipe hydrophone. Because of the detection method, the sediment passing
through the pipe with no collision on the pipe cannot be detected by the system. To solve
this disadvantage, we proposed a set of horizontal and vertical pipe hydrophones. We
installed the horizontal and vertical hydrophone in the Ashi-arai-dani observation flume
and conducted a field experiment. We also conducted a bedload measurement during
snowmelt flood events. The experimental and observation results show the possibility to

monitor total bedload by this hydrophone set.
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Photo 1 Horizontal and vertical hydrophone set installed
in the Ashi-arai dani observation flume
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Fig. 1 Observation hypothesis for the horizontal and vertical hydrophone set

THHS TX, D0 i N & W REDS 5 — 2 53 A
LT FLTWAEAZEET S L (Fig. la) , H
MESHZ0 oM,
AR_R )
L H

L%, ZIZT, L:KEANA FrTZ7HUES, H:
KETHD. Lo, BEIITIRITDILEE ST I
DA EFES TRV (Fig. 1b) , RIGEWEIF Y
TWRENE L 2570, BRWRICHRE S LT
BIKFENA R 7 3 A X DBBMEOIE Y B R <
RHEZEZLNDIZD,

%>%, )
DEFEORELEEBEZHND.

EEANA R 7 4 VITHEERTREINL TN D,
NATOENIWHEENEE LT NETITbN b2
DT, Fig. 1bIZ/R L72kk7eEnE T OS5 fMildb N b
7RNDS, KA - SRENA R a7 o U ORRHAE D FERyy
EIUE, BB B ERE TN 434 & B (Fig.
1b) Z &2 X o C, RABR 2 ¥ — 43 A D IR TE (Fig. 1a)

NH, BEELTENETERIEDOREN D L
TWDLDINEVI RPN DOND.

Rm:&/ﬂ— @)
H/ L

Rild, KA No 74 2 K AW B HE (P, >
0) 121, X@)75, 0.0 <Ry < LODHEPHOM % &
LEMEIND. ZOWEREHNT, L X HOFK
W T A 8t S 2 AR iR A D ARAR A 7 XL A R Py
X,

H
P =Ry_—R Q)

ERTIENTED. TITHEIANA Fr 708
A TOMIMEE S TH 5.

RHEE LT, HFEEE OB EA, AZHND
Ba, KV - SRE O H Ry, &AM H AT R

Iz,
R NANYEA 5
n H/L ©

— 334 —



H
A =Ry A ©

P
L 5.

AR TRET D, WHRICHE SNTZAKENA R
07 4 3 FICEBICIE S I EE L R
L EORMMEDS, LFRoxX(4), 6)TRLEP,
ATHD. 2P, AdMRBEIIRETH 228, Zh
OAIE LW EFE LA, BlmibEEokEDON,
ENT T ORBENRKFANA a7 4 02 8-> Tl
SndemE WS B SRDR (Detection Rate) 13,

DR _h (7)
R
E23,
DrR=A ©)
A

LEbEND. ZORHEEDRIE, TOEFENH00<
DR < LODHFHADME L 2B 1ETTH LN, EEREOH
B TIE, B Z TRV AR ORI T B OR D Sic kv,
EENA R 7 4 U ~OWEEOEZEN I S i
A, BHBEPSCANIRD 225 2 & T, Ry S BITIE
P, AN E72D, R E LCDRAPLOZEBX 21H
ERDZFELRIVED ETHREND.

3. HMEER

3.1 EEBRAEZE

2EIZB WV Cigam L72XB) B L BG)DR 2, 7K
o SAENA R 7 4 N E o THEBEICED LI
S SN D EMREET 2 EBRE T o7, K - $hE
NA RaZx ey M, FEEBBEERET O R ERS
BUAKEICRE L. KEANA Farrrow s
— R S13035 mTh B, 27 U — hKBEOERE
M3 2 4 T0.35 mOKEIZ LY, IR O
BEFELCRREZREL, KFELREIXTNTH
0.055m, 2.07m/s&0.11m, 214 m/sTDEREZIT-
7o T 2 W BRI D2.0 - 3.0 mm, @3.0 - 4.7
mm, @4.7 - 7.0 mm, @20 - 25 mmOAFEIEE T2
FL200gFE EEVEG L, T 23l oftis Lz, gtid
WHEEDEEILE s L 2 110,0001E, @2,7001H,
@900f#, @IOETH 5. WEEDOHARIZ L > T K
07 BRI DL AER X OVEERTE DR Y
AL (Photo2) .

3.2 EER#ER

KER0.11 mDBGE DKF « grENA N T 4 %
NENIZ LB 7OV ZEOFHRIFE R (EALESED)
ZFigs. 2, 3lZENENART. KENAL FR T+ T
1, RIRFO~-@D M IENR R & 7o TV D, R
HER (71 2) DS WEE (64) Z O

Photo 2 Field experiment in the Ashi-arai dani
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Fig. 2 Measured pulses by the horizontal hydrophone
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Fig. 3 Measured pulses by the vertocal hydrophone
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Fig. 4 Pulse ratio by horizontal and vertical hydrophoes
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Fig. 7 Observed pulses and acoustic energy by the horizontal and vertical hydrophones
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hydrophone
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from 1 - 2 April, 2015
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horizontal hydrophone, right column: corrected by vertical hydrophone)
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