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RUNOFF PROCESS, SEDIMENT YIELD AND TRANSPORT
IN A MOUNTAIN WATERSHED (6)

By Kazuo Asuma, Tamotsu Taxarasui and Toyoaki Sawapa

Synopsis

The authors carried out some observations on the runoff of rain, sediment yield and
transport in a mountain watershed, called Ashiaraidani (7. 2km?), which is a tributary of
the Jintsu River in Gifu Prefecture, Japan.

In this paper, the process and mechanism of sediment transport on the stream channel
were analyzed by petorological and grain-size classification of transported gravels for one
year cycle at Hirudani experimental watershed (0. 85 km?).

The mechanism of occurence and behavior of mud-debris flow were partially revealed
through the field observation on variations of river bed, and the water balance of mud-
debris flow at Ashiaraidani experimental watershed (6. 5km?).
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Fig.1. Plan of watershed and arrangement of equipment for observation
on the Ashiaraidani experimental watershed.
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Photo. 1. A view of observation channel and flowing state on
the stream by T.V. monitor.
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Fig.2. Conceptual diagram of the equipment for the measurement of sediment disch-

arge and flow rate at Hirudani Branch station.
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Fig. 6. The hydrograph of flood at
Kurodani station.
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Fig.7. Mass conservation of mud-debris
flow.
Ry : Rainfall
Vw:r : Direct runoff.
Vw : Pore-water.
Ve : Volume of river bed sedim-
ent.
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Table 1. Water balance in mud-debris flows at Ashiaraidani.

Date Ve+Vw+Vwmy Vemd (Vp+Vym3| Vg, md Ry m? Vw:/Rw %
June 11 18, 000 5, 400 12, 600 9, 695 83, 570 11.6
July 11 468 0 468 468 19, 800 2.4
July 12 756 0 756 756 26, 400 2.8
July 14 390 0 390 390 18,570 2.1
July 14 5, 400 1, 620 3,780 2,908 39, 600 7.3
July 17 9, 600 2,880 6,720 5,160 63, 600 8.1
July 19 5, 460 1, 638 3,822 2,941 49, 200 6.0
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Fig.8. Variation of stream channel pattern during one flood season (Upstream of the

measuring flume).
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Fig. 10. Variation in discharge (Q) and rainfall (R) during floods in the Hirudani expre-

rimental watershed.
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Fig. 11. Comparison between observed and calculated hydrographs.
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Fig. 12. A flood at Hirudani.

R : rainfall (mm/hr.),
Q : discharge, Q, : sediment
discharge at Hirudani station.
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Fig. 13. A flood at Hirudani.

R : rainfall (mm/30 min),

Q : discharge, Q, : sediment discharge at Hirudani station.
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Fig. 15. A flood at Hirudani.
R : rainfall (mm/30min),
Q : discharge, Q, : sediment discharge at Hirudani station.
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T dbDHEMHL 2 d OrDE R EETH 5, UL,
B LWL 2 b OBERRBL TE LD LEL T,
HTRECORHOFEHERIF 4cm/sec L&Y, FEIEKIRK
BOTEEEZNECOBERERORAZRLEDEIVFE
LAnbDTh 3, .
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B ERLTED, BICREALEAM, B, s D816 4 food o Fliradenh
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{AsTwdTeThd, Xbic, FOBTHE X AL discharge at Hirudani station
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Fig.17. A flood at Hirudani.

R : rainfall, Q : discharge,
Q, : sediment discharge at Hirudani statioon.
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Fig.18. A flood at Hirudani. Fig. 19. A flood at Hirudani.
R : rainfall, Q : discharge, R : rainfall, Q : discharge,
Q. : sediment discharge at Hir- Q, : sediment discharge at Hir-
udani station. udani station.

Fig. 20 3 7 A27TH O+ BHILOERERL T 3, SEOHKLL e VR EROZCOE L K&
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T LB L - CHRMEDHEI LG SN tWh XD 2R T bD L ELLNS, LT,
WEHRETDDH I PprboTHDI AL REDE, WL ThbEntBh T ORERKHL,
T RERRDODNER AL -2 dDEEL b h 3, THOHD D LHZINOHE & 1IZIERRCRE
L, O —V3RABPTBYAHOHMBHELELOND, b, CORAT, 6H30HICLERIII
HAMEDHEKICEAL ZEEBHLED 1 BHETRED bk,
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RELTOHBAIS0/sec ¥ BLBDHVTRELTnD, COBATREY, ERINrbHHBLTLS
TERMEOPI 2R THROFAMA T TEL T\, KPDORCTERBEODNERERLDE8AT
BrbThd,

HE, BEHK»LIHE- CTERRAOKS ¥ COIDKEBABROBEYRL 2, BREIC e VETHIR
KB 2 REHCoOnT, ERORREREL CETORF 2T - %o

e NVBTURIC BT BRBOERBICOVTR, FRARHL T 2IEHE, HBOKNRE L UEEL DM
BRABRRKC XY, X9 HKLEDDOBREEBHICRNTEDL SR >TER, L2L, TOLS
ABRAKRCENTR, HHORETIHOEMEI KT LTLY, KELRDEOHRIBEELELEL
Tnb, £DLT :%&FLEDH Fig. 22 T4 5,

—HOMKE XL FEBEHBICEATR, HELHEDER Fig. 22 € 77 X5 CIRE—EDBERE R -T
w3, L, COBRIERL VBROIT IR L HHEOBRICLEL T, Z0BFRERTRES
TH5RT, bThORBECHL CROBOBMHRFEFCKEWT EBER LR -TRE, &k, TOX
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Juy 27,1976 Fig.21. A flood at Hirudani.

R : rainfall, Q : discharge,

Fig.20. A flood at Hirudani.
Q. : sediment discharge.

R : rainfall, Q : discharge,

Q. : sediment discharge.
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Y, eABRBICEDT ZHDEHOS 5 1 D0&#IZ, BEE: RSHET 2 I0HEREEETS
TN ABOBEE L ERE L UVHTERELE T 2F20h-TnE L THDE, LR -T, HETH T
BUENIHEDHRE, ThbOEBEABBC L > TERIA T S,

5%k 8 A3 ALUKOREHEARNOKI bINL T, FNAE~OMERE L XA CORBEELHDL
ML, e L BTHCRMNE NI AHELATDOREEEBL £ 5,



402 HART S FFRATER 205 B-2 (87 52.4)

104=
[~ 6/11
103=
— 7/17 7/19
=
Q
@ 104=
s E
48 - 7”4\
B il praa a1
- i 5
10 .-“,:'
— d
— [l
— ;
.
- :',
1 Lo I 111l
10 102 103
Q 1/sec

Fig.22. Relation between flow rates and
sediment discharges at Hirudani
station.
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