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RUNOFF PROCESS, SEDIMENT YIELD AND TRANSPORT
IN A MOUNTAIN WATERSHED (13)

By Kazuo ASHIDA, Tamotsu TaKAHASHI and 7oyoak:i SAWADA

Synopsis

Observational studies on the runoff process, sediment yield and transport have been carried
out in an experimental basin, Ashiaraidani (6.5 km?), which is a tributary of the Jintsu River in
Gifu Prefecture, Japan. In this basin all aspects of sediment transportation which appear in the
mountain ravines, namely, bed load, suspended load, wash load, and debris flow can be seen under
various rainfalls and discharge conditions.

In this paper, at first, behaviors of the debris flows along the stream channel and passing
through a grid type dam which is constructed to control debris flows are discussed in view of the
observed facts in the Shiramizudani. Secondly, the process of sediment transport during a flood
on the steep channels with sequential falls and pools were considered by means of the grain-size
and petological classification of transported gravels in reference to the geological distribution in the
Hirudani basin (0.85 km?).
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Fig. 1 Plan of the Ashiaraidani experimental basin and the arrangement of equipment for

observation. The symbols in the figure are; A: The observatory, B-1: Hirudani

station, B-2: Upper Hirudani station, B-3: Hirudani branch station, C: Fukadani

station, D: Shiramizudani station, E:Kurodani station, F: Rain gages, G: 8mm cine-

cameras, H: Observation area of gully erosion, I, J: Survey area of gully erosion, K:
Observation area of bare slope erosion.
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Fig. 2 Plan of the arrangement of equipment for observation at Shiramizudani station
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Photo 1 Bird’s-cye view of debris flow and grid type dam by the interval
shot 35mm camera system, at 14:05, July 27, 1983
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Fig. 4 Temporal variations of the leading edges of a debris flow
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Fig. 5 Traveling time of the front of debris flow
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Fig. 11 1983 Flood in Hirudani station. R: Rainfall, Q: Discharge, V: Sediment discharge

HKDB - 720 19714ED H19824EDRTIC, FiEAHS 400//s ZBZ 2 HKIZ4BOHTH BT L5 HEED
HKDABEE SO TH 72 EMBDP 5,

4 A20E O HKIIER L BB D Bkl 4337/ 2 LTV 2, P RIKDREERDIRH A
NOMEE -7 ENL, SEOFRFHHRICE - TREMEE Lo dicflE TEd » 7o hs, BkEiE
hORKEPEIZ L VAHOORE S AOHBEHOH62m® TH B T LG -7, Bk, Hlibh&OER
BElEbikdk s EDTEY, 2ORANZRIZE 0em TH -7,

7 A2THOHKICE T, HEDs 2807/s 1 LTHbEHH 20g/s SaucHmL, & SicHiios 290/
/s THy 60 g/s KiET 2D, COHRBRBRIEROBRRRICHRLUTOBVENICS S, 08, TORAD
FHRRIERBEEHSREE DTS, FHEHS 320//s 1K@ LB TRlicipassinL, BEwilE
HBICK 2 RESRBICIT - 7288, RERS L OHEERD O/ T0m® O HB0HE LcdbD LfEEINS, &
B, BRA LOHBRIROICERIBRLETH » 7,

9 B28HDHAKIC BT, WEMEIITED 1802/s 5 1907/s DRIT, # 20g/s 5 200 g/s (1l
HORNE) KEMULTWSY, ZOHBICHBRINCEZRMEVREL -~/ KBRS LOHEREPLH
86m? DAIHHEDD -7 EBFP B, BB, ThEORHBNEOERRIELENRELLED TS,

PIEO+EHEHORERIR, §B U DHADAKTH 5 C LA LROEHEPRRCELMNINT EDD
HEXhE, 22T, AEEHED SHELPRICOVTRELTAL S, Fig. 12 e vAHD OB
A5o ik 150m OREIOFEEHETRS L O EERBROENER LSO TH 5, ZOXMOH
B(319794E 9 B L19834E 9 AicfThbhic b DT, 19799 ADREM®, L KKBOTBIHRHEIZREL, 19
834E 4 O+ E T ORBDHELERIZ B -72bDEEZ S, ZORMPLLALHELIIC, 2D
RETRAROBESE LY, HKNEEOTEEGRD S CORMOBRBERBIUHERELRD S &,
ZHENG 290m® L#9 100m® 273, 2D LBIEH 190m® e v BHOICHE L &iciss, Bl
Fokdic TR ONIER BN AVBRERS LOMEREICIZIZF LT &S, 48208, 7H2TH
BLU9ABAOHRKICLAFHARRCOREHOHH LI EMPELMEL 57,
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Fig. 12 Longitudinal profile and some representative cross-sections in the Hirudani
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Fig. 13 An example of the measurement of the rainfall (R), the discharge of water (Q)
and sediment (Qs) the on Hirudani river
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SEK, EARKIOKBRTEEAERT BN EHBEH LTVES, T8bDb, Fig 9 ICRENETEH
BEE ORI 212 & BT 2 BADOHBOEEBICOVTRNG, HREEEER, K LwRsLHEY
SRVEBARESICENTEY, TOKERR Fig. 13 WRTEEVTH S, ZORIRINS FKIPOMIA
BREREFIZRLT, HEMG60//s 2R3 LFRBREL TS, Tk, HROBINCH L TREOE
NHEL FHHHRE LTWAEBE LT, TTRERMASIGEOVARICEN & BHMHOER LTz T &8
EXOND, 4B, CORBPNEOLSBERERBEESALEZEDTEYD, 4 A0HOHKRIC e LA
MoHH L &b, RIBLUZOXNOTEFEICL >THODTH 5,

PO XS i, (LS TREEATIC T EERESS - T, 48, EVBIBVTHLP LS LD
12, BB EDFRBEERI X > THESHERAES CEL, LAB->TRLKETRENE TRELLS -
7o LR OBEIBENEDLNS T &5, LT, TBEE gL 582 TR Y X7 41
BT, COXSREPEENEOROLHHICE LTRERBEEHLU TR CEBHLRENE T,

5 # ES

PIE, AXIKBNT, BB EL > TE S ABERICESWT, BRARRIRIC OV TRLARICD
WT, EVARBRIBRICSOTREBOEBICOVTRIAL TS, TOREEE LOTHELT 2,

(1) 7H7EBBXUTIA 7 HCEKELRCEOTEARKMSHKAEL, BABEDIICE LIoREDS 35 mm
HASHETHREIN, CNEORGERBITTSC Ltk ~THAROFE - HEHELZHOMCT S E
Lbie, ARAHOCEBINEBMES & CLEKRT & 2) OLBDREMBELHSHIC LI

@) EABTHRICBOTII, HEROBRRAEZHXINIRAVOHMEOMIC, BHELEDOLBERE
& BB RHEOEIC & B KREEORN & OBEHED Shi,

B, ABRRICEBLT, BEUHERIROENE#EEEL XUCRREBEROW NN -1, &7,
AFRORRICIE, BEZWE KRB LHELBROREMEORRSAIN TS, BREMIIHLT,
LWL BHT 50

E, AFRO—IBIE, BRSSEECIERIHARHELS « RBRMR [Bat s sk 5 TRHIECE
THHE] OMERRETH B,
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