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Initiating Mechanism of Typhoon-Triggered Debris Flow
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Abstract: Typhoon-triggered debris flow refers to the debris flow that was triggered by typhoon storm. By regression analysis, it is found that
debris flow multi-outbreak and the huge rainfall intensity were almost synchronizing, but traditional debris flow initiating theory can hardly explain
this phenomenon. On the basis of analyzing the initiating process of typhoon-triggered debris flow, a two-dimension limit equilibrium analytic
model is introduced to analyze the failure process of the slope in the forming area of the debris flow watershed in terms of stability, while the huge
rainfall intensity in short duration come along. It is supposed that in the early stage of the typhoon influence, the slope was on the underground
water seepage stage, as the water infiltrated into the slope, the matric suction in the soil reduced, and effective stress descended. The huge rainfall
intensity in short duration played a pivotal role; notable overland runoff appeared on the slope surface, the sliding force of the slope was expanded
by the shearing force of the overland runoff and the slope failed more quickly. It explains the synchronizing phenomenon well. Finally, through

statistical analysis, it is found that the debris flow initiating efficiency is relevant to the proportion of the tributary ditch initiating.
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and the maximum 1 h raininess
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Fig.4 Timing comparison between rainfall precipitation and debris flow multi-outbreak during the 14th typhoon “Rananim” in 2004



266 HERELZ  http://www.earth-science.net

543 4

PAWMBRAETER3 SE 6 MntEE, X5
2 DI PR S T I (1 h) R SR A ) B AR )
(F4). n20164F9 A 15 HAEWFE X PFERTZ) 150 km
PIZRMLEL | S 2514755 5 K 52238 5 & 22 AbHF
FAEPRATH, JLT-EBLEAB K 1 h W5 B s (] B A
FRAR . PRI 1999 4F 09 5y KR BRI IX | E
WRIX | i B RS R & Ve A 644k LU K 2005 4F 13
SHER A FECCRE YT R AT 1
b PR AT 1 h T SRR ER.

Yot ke & BB S 1 h W A B ]
FEW 4y, ULRA R RAE DI (1 hy W8 2 A KU R AL
AT E R H R, X TFWLE RIS A 0 m 4
HEWFRABALIE T _ERE58, 1 h ISR 4EE EE 24 h
TR B /0, o BH e A 9 4 A FH B i (PRt
FFRAE, 2016).

22 RARBISEHHMENSITER

AN [} Dy sl R iR, OO U6 A T B R fE D
FETEX 5 (E15). B IX I3 T 60~70 mm/h i
Rl (4 X SR T AR 91,1 km2, YA LS S BCH 40 4k, I8
F S E R 0.44 4b/km?; lN5RATF 70~90 mm/h
T L X sk TR R 58.0 km?, e T shECh 55 4k,
PSS BN 0.95 4b/km2 70~90 mm/h FF5EX
BRI AT S S 60~70 mm/h R X 2.248
ot BH 7 B2 W 5 8 o X e A A e R R A A L T
BEE WL R (1 h R 5) $EK, Je A e sh % 3%
.

X TN 3 BE (9 S i b, HAEANTR] 1 h F s
WOR T A shlle A i 5% BEW W AN (1&l6). Xt
FHEE/NT 20° B30, KRN AT A T o)
MG, ISR <20° (SIS 2 Ja shile i ; X
T3 B U EIAE 20°~35° 19274, 70~90 mm/h R 5
0 Bl P I A1 3 ) B8 S 60~70 mm/h 15 5 3 L 1)
3.0 fi5; MXEF 35° DL RIBERI, —FHIH sh®E
FH24, 60~70 mm/h RN 55 ] N U6 A 3 )i 3l % 2
70~90 mm/h [ R I 1.1 4.

AN v 1 g s T e i i 280 S 0 PR o B S AN [
60~70 mm/h 58 i 50 I8 A7 7 0 3 5 (Bl 34.2°,
70~90 mm/h R T Bl i B E N 31.1°.

SV b R s R SR KN e A U Y S 0
SEIEAHSE, B 5 D7 i I B 3G R, ik A shille
T ABE 7 AR R 4 . X 20°~35° 3k B 9 L )
B ,70~90 mm/h 5 J5 ShHE ) I 58 T 60~70 mm/h

T3 5 T BEAYRHE (35° LA ), i#EE 60 mm/h
R AY S shRE 1 KB Y.

3 RN AR shid FEAL ]

R L3 e A S LB A T T R =S,
Pk PN I S G e R NN IP Ry S5 SN Y = R
R EEERN (E+H5, 1999; K%, 2016; 4%,
2017; 5KZEAN A, 2017). 28 (e A1 i S shpL i o8
A, A B R AT b, FLBK
T S B RUE S Ty BRI, JelE 4
B TR A B AN | HEZK YRR IR | Al 2L T R | AR K
b I AR B2 S BB, I SR B A . X
BREMBMR AN S, LGk RET T Lk
U, (FE bR EEIE i N BB AR G- b A Jo e K T
B RN 58 L1 305 i s e A T AR A U S A I ] A%
(] 25 A B2 208 A I 4 38 4 R 108 1 = 67 b TR AR
PR shEMAR.

AR 33 BB 5 DX N PR A% LB YA VA, DR

(O] #rseixysl

(= ] verwvasnga

[©] mimesis

&5 2004 455 14 S HE RSP 1 h FESRAFELZ S Ve
A s 1A
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“Rananim” in 2004 and the distribution of debris flow
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WA TR ShRRE. XTI IE I R /N T 200 (9 3TA,
ANV B T 2 5 R BRI A R, L Sl e ]
BETE/N; X T 200~35° LA AR, 70~90 mm/h [
$8 5 ShAE 7 I 8 T 60~70 mm/h F R 5 i % BB
R (35° LLL), W 60 mm/h FRSE Y SlifE
REHHY.

(3) TE43 BT 5 KU T AL e A7 3 ol aod 7 ) L A
e SR G RSP e AT AR AR DAARHI RS M A B
O3 MTVCAT T B DX 7 S g s e ok o 2 e ) Al
Wit 2, RAE & KU M AT R AL T 1R KB i
ARAS, BEE BB A B IR AA, - AL BT 7 32 7 sl
ARV R R RS SRR FH 2 B R g
T, AH 0 R AR, MR AR
F—EFERE LI TR T 7, DT
TR IR, R U6 A I S AL A b b i e T AR 52 1Y)
Te A i sh3Ee e LU RE & KR I e A i [ A0 43
RIS, R g R T IZ IR A i 4 K
53 F IRV B0 R RS 2l T I MR AR A
TeATE SR IRA.

(4) X & KRR A 7 0 A shCR it T T 4eit
0T, IR AT IR G AN 5 )5 2l SO BN E L,
11 5.5 )3 25238 55 W N S8 S B Lt A
1Y EE 56 2R, 20%~40% SCI5 R shie £ it iy i ic
Fotre o S I e A
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