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Synopsis

To compare responses of bedload measured by the pipe hydrophones and plate
geophones, both sensors are installed at the same sites in the Ashiarai-dani, Japan and
the Erlenbach, Switzerland. Contemporaneous sensor and bedload data were obtained
during the rainfall events. From the results, responses from the hydrophone and
geophone sensors show liner relationship, however, the sensitivity for smaller sediment
by the hydrophone is higher than geophone. It is suggested that the combination of both
sensors is a appropriate method of bed load monitoring.
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Fig. 1 Map of the observation watershed
"Ashiarai-dani" and the locations of hydrophone
installation

Fig. 2 A pipe hydrophone and a pit sampler at the
Ashiarai-dani station
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Fig. 3 Installation of equipments, a: plate geophone
(490 X360 mm), b: pipe hydrophone (¢25 mm X300
mm), ¢: pit sampler (200 mm)
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Photo 1  Observation site at Erlenbach and the
retention basin

Fig. 4
"Erlenbach" in Switzerland

Location of the observation watershed
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Fig. 5 Installation of the equipments, plate geophone
3, and 4; pipe hydrophone; basket samplers 1, 2 and 3

Pipe Hydrophone

STW5. Fl, "Ry MpbikEEmICRTT 5
WEMESFTREINTEY, £ METHRICEHH
THLEWRERENS, XXy bTHEESRS L
WREORELEFNT L Z LB HED. 17X
N FrTxy, = RTOFT7r, N2 Ty

— 387 —



P T T — OB RN & Fig. 51287,

3. BHAIRER

3.1 BEaRE

BT, RESTREREO LRBEIL X b
DA L7, AR TiE, 2013464 19—22 0 & Hi[#
DEWBE A X M T HBIREREZ R L, Bt
2179, FL— RO F 7 i ko TEHIE L
IREHIRIE DRl D 28k % KA 284k & 31T Fig. 61
R, 19 3:00HH 6 DKM EFITESTOA T+
VISR LIRS, KNLDE— T BRI AT ¢ DK
e E—ZIZEL TWDERFRRENTWND. 2D
%, KOLIFRAICHET 20, UF 7 + OIS
WA R VR L7222 Hifkke L, 21HO0:00LARIC & 5
R BEESTWVD. KOHHBIE > T LKW
DEBICOIPNTIHFLTWDRAE LS ALTHY
5.

—Ji, A TR Ke T X552
Bzl (ZZTiE, RRLTHF A 16L1024) %
Fig. 7l2 7. A4 2 RESRELTEHED /LA
BuL, RO/ S 2R oS E RIS 57
B, NVAERLLFHMMENDHR, FA1 ra2/hE<
BE LIZBA W, REOKE RIBHRLOE RO

20 1600

— 181 —— wter level [cm] t 1400 g
E 16 —— geophone energy [mV] | 1200 ‘2
S, 14 )
S 1] L1000 £
3 101 Ls0 &
= g 1 b 600 %
I3+ 7 L
g ] 400 £
p L200 9
0 ; ; o ©
06/19 0:00 06/20 0:00 06/21 0:00 06/22 0:00

Fig. 6 Temporal changes of water level and geophone

energy (5 min averaged) observed at Ashiarai-dani
watershed during a rainfall event from June 18 to 22,

2013
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Fig. 7 Temporal changes of hydrophone energy (5 min

averaged) observed at Ashiarai-dani watershed during a

rainfall event from June 18 to 22, 2013
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Fig. 8 Relationship between Geophone energy and
hydrophone pulses; a) gain = 4, b) gain = 16, c) gain =
64
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Photo 2 Bedload sampling by a moving basket at a
rainfall event on July 29, 2013
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Fig. 9 Temporal changes of geophone impulses (1 min
averaged) observed at Erlenbach watershed during a
rainfall event on July 29, 2013
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Fig. 10 Temporal changes of hydrophone impulses (1
min averaged) observed at Erlenbach watershed during
a rainfall event on July 29, 2013

T — b RO F T+ R TR, KT
DEHHAME DR 2 Fig. 1173, RS To IR
BT 5L, RERTOYA 7+ VIEERIED
BB E 7 A VBN SWHEDAA a7 3L
AEOHMTRLNUEZMHEIIEEEES 2V,
Erlenbach CO Y H 7 2 &g KB T 4 2 DRIGD
M, RFVBIERAREAOND. UL, Bk
BTETA BN SWGEE (R ICHBR R <,
TAERELSTDHE UMRIRGLETL) MRS

— 389 —



60000

50000 - o

N
o
S
S
S

N
o
o
o
o

Hydrophone impulses [min'l]

40 60 80 100
Gephone impulses [min™]

Fig. 11 between

hydrophone impulses

Relationship Geophone and

IpolofEREEET 5 L, ErlenbachTlL, 7—#
WLER 5DV (Erlenbach TIZ BB Z D H DD
REZEH2TNE) b, BIERATORERFA
YEBRHAL TV DHEAEIZEWD, AL 2O X
BEHHIE O NEIIZ W E W D W DOBHRIZ L
HH0ThHhHEBEZBND.

T — T AT e TR R T
I X AR EH I ANEIER U &2 R EE R L
2, FHAMEOMHEB R E i35 &, AT+
23K T80 [impulses/min] Tdb A DIkt L, /A Fr
7 4 > Tl K50,000 [impulses/min]iZiE L TH Y,
ZTOMIZIZ600fEDEVRH L. Tk, AT+
IZHARToNA R a7 4 RO RS ER 3
HRSTLHET, MRTLIERTOHNEZL LW
SHE, VAT UBRBEROL VRNV R E S
YRLTWDLDIZHL, "M Fe7x 3 b%d
REVE DL NWEFBTE DA /v A& T B LT
WA, Ttz B—0 TWEZEAFHIL TV 58
ETHA UV AFT L Eb NS R T+ D)
NELRoTLEI EVWIHIENRFEE LTHET LN
L. 2Ok, FIEETIIRLEERIS, YA 7+
Tl EN DA 7OV AN L 7B EE Ik &
FXIGELTNDDIZR L, " RrT7 4128 - T
FlEND A 2, EREOLBEEREY %
VMEZ R L TWAHFICEET AL ENDL 5.

4. HBHYIC

INET, BHREZAL ZIZBWTHEBICEE S
WWHaENTEL XA TN, Fr T+ 7L — |

KUFT7 4+ 0F, FR0OHESE VI — 0N
b, REO LT E, MHAMSCHE A HE /e TAVRIEE
&, TNEThOREERT L2 ZERMbATED,
EMER 2 b RN T C& 7. RBFFETIE, HAD
PR & A A A DErlenbach D 28 I #1277
A RRT74r 7= NAUF T+ O & E
L, LibBEh1 <> MEORKRENAZIT > FT, &
7R e it & 9 0E L7z,

ARHFFE TR B LT RPBEE ORF R D RLR 1 &
FRERROR M E LTIE, DL — RO F T 5 03
KEBEOEZETHMB LIZS VWoIZxt L, 731 7R
NA R 743 HHE LTV, )7L — FUF
7 TKIAEE10 mmlL EORFFRS USSR LRV
WKL, A TRAA R 7 4 34 mmdEE ok
WIZ B OGS LR By, 331 THhong Fe 7
IR ED SN GEAIC OV A DRIRRREAET D
ERBD, )7 L— v T U IFRESFTICH
RAZ NS TN K7 VTR S I
RETEDH. T OREUTHEY, FRIEFMICHIR
N BIGET, FRDESERGIZS WIEET, KR O
B/ S WD 23 B 72 357, Wi 28 R < D R AT
RBICEDHEA—TVNRREVEAT & Vo T2k 2 728
FHIZEDYE, RERFHESLZRINL, £70013E
Baa o RROEINEZ ERT 22 EBRFETH
5.

B

ARAFTE1E, Swiss Federal Institute for Forest, Snow
and Landscape Research WSL & O 3L [FCHEJ L, AA
A2 TOBBPIZEH W TIE, Dieter Rickenmannii 1,
Carlos WyssF, Bruno Fritschifk &% K72 1% TH
Wi E7z, ABFEO—EITHSF LR - Hig s
D Hifie v Z —BFFEBR S B RIC L o TEi S iz,
IR LCHEEERT.

Z& Xk

K= KU A - B - R IETR - B R
(2013) : L FRIIZ 51T 2 E S A 22 f i b s I,
SRR S5 WP FEAT AR, 4556 75B, pp. 465-472
Rickenmann, D., Turowski, J.M., Fritschi, B., Klaiber,
A., and Ludwig, A. (2012): Bedload transport
measurements at the Erlenbach stream with geophones
and automated basket samplers, Earth Surface
Processes and Landforms, Vol. 37, Issue 9, pp.
1000-1011.

(X ZHEAB : 2014F68118)

— 390 —





