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Characterization of debris flows by rainstorm condition
at a torrent of Mount Yakedake, Nagano, Japan
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Rainstorm control of the scale and the type of debris flows was analyzed using the debris-flow data obtained
at the Kamikamihorizawa Creek. The principal component analysis on debris-flow parameters combined with
the correlation analysis among the parameters and rainfall indices shows the flows should be divided into
three groups: the first group flows with large total-discharge and a turbulent boulder-dam filled with muddy
matrix; the second with small discharge and a boulder-dam scarcely filled by matrix; and the third flows with
low velocity and large discharge. The analyses assert the combination of the rainfall in longer time duration
of 24 hours and the rainfall in shorter time duration of 10 minutes controls the grouping through the water

supply procedures to the gully reaches where debris flows may grow up.

1. [EZCHIC

BIRNACGRFENN PRI AL E T 2 BEfE b2 YRR T
AT D HAWICIE, BB RORLR D 0N
AEL, ZOZERITFARORENISICHT S
. AP ERE U 72 K SUBIIRE SR 2 oo, FERSs
& TR~ OfaKiERE & ORGRERETL, Bl
FED AR OENFFEZ BTG T 5 A =X L%
BT,

2. TARRORBHELEREGHOBR
TARRE T — Z 12O ERS SO E, BT
FEEOHFEORF A T, EaRICREAT
5L EfiE 3 SOBEANCIX Sy Lz, B RKE <
SISO EBEO MK TS TnWbd 2 A
[, BN < SETEE O B BBIZIEK & K
WTWBH XA T, BIEEA/NE S SETEEO D
BB 2SK Ti7- ST b XA 7 TH 5.
IO, BAEROBRRRMELZTT oL, 24
7" IR R R & RRERIEATIR R & B 1T
KEWE X, XA 7R REIRER R TR X 0
MERFIEITREN/ NS WE &, ¥ 4 TR
IR TRE AN & < RIFFUEI TR R Z VW E &
IZRAETDZ EBRb -T2,

3. TRAROREFUELRAFITHIAN=XLA

AL DREIE FICH D AR~ ORKIERE &
LC, ARG b oRmERA, N6 0
mimA, ERHEEDOREIZE 725 i KoM,
Mz z 7z, BROREE, Pk & OFAKE
IR RNBRE &, SIS DK &S L OHERE
JENOEKEIL, EREMOIATHRE L RIS L0
ZENRbhol.

TR~ ORGAKERR & BRSO, Ak
DORFERREEZBET DL, LaoEN % B4
HAN=ZANILTO X ) ThD EHERINS.
FIRFHIPE TR EE S K & < BRI EATIHEN Z W
G, AN LS DL 'EDTRAKIPNEGKED G
WHEREE 2R BT D DT, AR E < FiET
L. b bKINTHA T Led. FHEF
MR IREE TR & W E RS TR BN D 7V
ANTIE, AN EFE S OFAKEIZZ VDR, EK
ROBNHEREHEZRRET 5720, KEeZ<HY
AD7RUN. SN DR EF S HIFFCET, KR
RERWERD., LIeRoT, BELRWTHA
T LD, RFFHEEATIN RS2 < FLIRE R R Y 7R
FEDV NS WGEEITIE, AN EFRD D O AKEIE
DI, IS bEAK S, EHEREE O
KEPENRENTOBLIREREL THX A TMERD.



