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RUNOFF PROCESS, SEDIMENT YIELD AND TRANSPORT *
IN A MOUNTAIN WATERSHED (16)

By Kazuo Asuia, Tamotu Tarauasul and Toyoaki SAWADA

Synopsis .

The sediment runoff problem in a basin is one of the most significant studies in the
field of the river environment, water resources and disaster prevention. The sediment
process includes sediment production, sediment transport and sedimentation down stream.

These processes simultaneously or alternately occur in the several areas in the basin
taking various manners responding ‘the characteristics of the basin and the magnitudes of the
given causes. Thus, the total sediment runoff system comprises many complex subsystems
and could be analysed as a process-response system to relate input of precipitation with
output of sediment. o

The sediment production system which is one of the subsystems in the sediment runoff
system could be analysed as a morphological system relating angle of slope to variable
including depth of superficial material, distribution of grain size, soil texture and the external
causes.

We have conducted the observational studies for sediment runoff process in an experi-
mental basin where the rate of sediment runoff is the greatest in Japan and various modes
of sediment yield and runoff can be observed depending on the difference of the topographical,
geological and climatic conditions in the subbasins. In this paper, measuring techniques for
sediment yield are described, and the rate of sediment yield is discussed in relation to the
slope angle, rainfall intensity, freezing and thawing effect, and the properties of material
such as grain-size distribution and conpressive strength.
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Fig.1 Plan of the Takaharagawa experimental basin. The number
1, 2, 3, -+, 11 in the figure represents the observation sites
of bare slope erosion.
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Fig.3 Plan of the Ashiaraidani experimental basin and the

arrangement of equipment for observation. The symbols
in the figure are;
A: Fukadani station, B: Hirudani station, C: Shira-
mizudani station, D: Kurodanistation, E: Observation
are of erosion, R: Raingages, T: TV cameras, W:
Water leve gages.
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Fig.4 The particle size distribution in
the bare slope materials.
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Table 1 Characteristics in the experimental plots and their average sediment yields

Station Compressiue Particle mean | Sediment yield
Geology strength Slope degree |size in the slope| Apr. 15-Oct.28
No. kg/cm? materials cm | kg/34week - m?

1 Rhyolite 50 52 2.4 8.67

2 Rhyolite 10.5 54 4.1 8.43

3 Rhyolite 3.3 50 1.2 9.54

4 Granite 1.2 43 1.3 41.03

5 Paleozoic 4.3 50 1.5 4.96

6 Paleozoic 3.8 60 2.5 20.17

7 Uolcanic debris 0.9 55 10.0 13.51

8 Rhyolite 0.6 42 0.9 6.68

9 Rhyolite 0.5 35 1.7 4.16

10 Rhyolite 2.0 50 2.1 6.38

11 Granite 2.8 48 2.6 11.02
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Fig.9 Relation between excess rainfall
and the rate of sediment yield
at No.1 station.
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Fig.13 The system of channel in the Hirudani basin.

BRANOHELBEIN ST m

BOW1/3%LBTN S T 2 pannn .
%o wihsog 001 ] | I
m¥y/m ORBEENL >TN5b. ) ."\ /r -8— Erosion
1%, ZOHORKD bORK ;| "tny 0% impptid
0.275m%/m Th %o 1986413 Rk gy, 8009 —o-5/22
5H»5 8 Hoiz#H 0.02 0.5
my/m DBENE 7o O ) -=-8/6
g;;f;gig;?% ¢ ?g 0 «nonoun"oﬁ-—'—r-r-c—m-w—f-:‘"ﬁ-rn

8§ N I ’
507 b & _0.5.'! 5 91317 21 25 29‘33m
RHERL->TOBHDEEZ B,

Fig.14 Channel cross-section in the Hirudani branch.

COXNOBREEFAE L LFED

HCHHEHDOHBIC LA BHERE Lcb DT, ORNRREAIE cm TEGRENN 0.5cm TH 3,
ZOX)NO—RHITSMERRIL, Fig.14 WRTEEDT, THIi319864FE5 H22H E 8 A 6 HORERRT,
DX S RABBLEFROMAIET SN T B, COXNOFKARIRK1/20 TH 5. —F, VAKX
MO 7 — e Ul 2B OFEHBARES -0 ORARITHK 0.08m/m Li8-TWb, ZDXIIL, E
NWERNORERMBIKETIINDIMEEE TH 3RO S TREESDIIVERID, ToX/NOEREBX
VB HRT 2 IREONENKEL, BRSSP > TREROAEERER LT 5. £OBEODFY
WM Tem EXNDODDICHBLTREN. Lichi-T, BAKEDSH 0.6mé/s 07 H13HDBKIC
oTBEIN L DR, TN SERBLTARNOF —VITHER LT DT, FOE/LDIRAEZ Fig.

CRTEBDTH B 44, cARHONKHLELBIZ, RBY LA0RPELSKDSZEH 50me T
Hotcht, BB, KOBRBERIFLEODE THRINTVSY, e v AHOTRZFOAEODROFKHIZ
L2l RNOERBERERDIEN-12bDEEL SN B,

BB, BREAAINNCBOTIE, BERHEEERIZDONEh-71. L, BBESRHEODa Y2 ) —
FEDKER (FE1/20) RICERERK 50cm OBOHEREN2, 3ERD SN, ZORKORAMRRIIK 4
md/s T, LMOHKBICRELIAHOELRSEEL Ghb, Fig.16 K Z OOREB X IHE
EOMRMAHERL TS, X561, CORKIBAKASKBI 3BEAHORLTN 50

4.2 ITRFORBREICKBZTHRH
ZZTi}, 7TEBARAKASRBELLBDIDWTRET 3, AKAIBY 3 1 AKIREKRIE 15° 2L



BH - B - RE | Lbiisic s 5 itk & HBHRE 6) 403

LOBRICMBEDOS J BEE D SHBINHER L bOIBRICL » THRIHT 3ETH 5. kLD, 20
MR TIREHNED 20mm D ETRELTOI T EBEL, LAKORECIBRARAESERLTNSE

INTH 3,
AARBTREOROEITET I LS5 RREDOLD
i3, RHUWE 30mm PLETRELTHWS, 227,
ﬁmﬁﬁ&iaﬁwﬁéccmf&ﬂTéo%mﬁ
Ei,cmﬁﬁCtmfﬁmmTﬁmﬁwﬁCQé
T 2ERANRITI0NTH B EnS, 0HEHEE
B3 EitLTOS. BARICED 5 LEHRAE
DRSS ERFRRE &L SRMNEORRIINBERT
ANUZDHs Fig. 17 T, f#RZBERERE R B
BERNRE ZR ThHb. CoORILBNT, LAK
DOREZMFIIEGEREL D bBENABICXEINS
ERHSRDSND. Lhd, LAKREROBERS
B R 3, HENESELILDE LML BEE
ARLTED, ZORICRT LD KEBEELAKORE
RABERESIRIE TN ERS, BE, Cric
AU EARIZEREN AR, AksHOL 0 2
km Fii TEABROEETHHE LD DT, Kt
DOOHEHAROREEZRL TN S, 19864£7 A13
HIZEKRBICRE L L ARICOWT, CoRick
WTRREEE RS &, BELAHETRABOHO
&0 2km FROESEHM T TRELRBOX
ERSDOOREBRRMBEICEL TN B ED50 5.
ULdl, ZotaREakEoHoETEELTY
BNe X HIT, ZDHOERNBEISHULAFRFER

25
20 B
R 15}

m
0.15p
4/25

Vs 0.1
005t

i

4 7 10 13 16 19 22 25 28 31 34

1
md
0151
o 5/21
Vs
005
0
1 4 7 1013 16 19 22 25 28 31 34
m
0.15
8/6
0.1
Vs
0.05
0

1 4 7 1013 16 19 22 25 28 31 34
Mark No.

Fig.15 Sediment storage variation in
every 20m on the course of the
Hirudani stream channel.
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Fig.16 July 13, 1986 Flood in the Ashiaraidani.

Q: Discharge, @Q: Suspended load.
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Fig.17 Time sequential diagram of rainfall intensity and cumulative rainfall.
The chained line shows the threshold to occur the so far debris flows
which flowed down to the Fukadani station.
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Fig.18 Longitudinal profile of the Shiramizudani stream channel.
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