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Fig.1 Location of Zhang zha township ( Jiuzhaigou county)
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Fig.2 General situation of the debris flow disasters in this region

(a. Drainage channel is destroyed by the debris flow; b. Left abutment of the dam is destroyed by the debris
flow; c. Some houses are buried; d. Left bank of the gully is seriously scoured, which resulting in the channel

becomes shallow, resistance increases, and more easily to form barrier dams)
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Fig.3 General situation of Xifangou catchment

(a. Satellite image of debris flow in Xifangou; b. Partition map of debris flow in Xifangou catchment)
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Fig.4 Perennial rainfall curve of Jiuzhaigou county
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Fig.5 Loose solid materials induced by former collapse

(a. BHOI Landslide; b. BHO2 Landslide; c. BHO3 Collapse; d. BH04 Collapse)
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Fig. 6 Loose solid materials deposits in the gully bed

(a. Upstream of the gully bed; b. Intersection between 1# tributary and main gully;

c. Midstream of the gully bed; d. Middle and lower part of the gully bed)

e d e a b0 AR F s R RV L m. Bk
. IR i BRI

. V = Acod x L (2)

’ ooVl R YR B, m’ s L v 0 B K

B 7 iR R T YIS 6 o B B, m,
Fig.7 Schematic diagram of dynamic reserve calculation model T ‘[H:)fﬁ EE-H* %: nl 15 , DU SR B % =t =



554 U BT g Y A T 627
20.85 x10* m’, b, I, P 3R AT BE S 5 R AT I Bl

(3) Bl v 42 1ok 4y 58

Tt B AP B¢, V) 38 v e T R MU AE B L5
E NI = S RN (AR VN QS N R S S S
MIAVEHIT 7K it 2% Al G fm ), o U8 A a4 U5
I TR Pl P DR 32 SRR % M X A K g R s AT O
SR M € 3 AR i 43 28 43 bR 1fE ) (SL190 - 2007)
R ER 25 G S s 2, 43 B B AR 58 F K Rk
BN w1 <RI E I N 5 L R R A
FEAZ X AR R BE AL SR K i R TR A A TE TR
WX, w13 km®, B BLRE AW R R
52.0x10" m’,

() Ve i Bt

VY I = IR O w1 R . &
T AT A5V 7 4 U SR A U Al 78,81 x 10° m’,
MR SCHR [ 16 ] 7T %0, 749 75 v It dk N AT e 2 5 e A i
Bk 2 23.64 x 10" m*, 5 3CHEK[19] #2
B S S i i B O R A L, Bl
s o SCHR (20,21 ] 76 3R 47 BT 5 B, oKk % B B
HYHE(CRRYE S S5RARE G, JJL—%
W A TR REME Z 0K, 2 5 J5 2 e A1 i i
3l WTE B, PR R K Sl e S A T R AR
APV A B R B b 45 S g A
LB IR O B B B M A TR R

x1 AFARERYEBLCEGKITE
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Abstract: On August 8, 2017, a magnitude 7.0 earthquake happened in Jiuzhaigou county, Sichuan Province,
China. This event had the potential to cause debris flows and pose significant challenges for disaster prevention and
mitigation. Subsequently, a debris flow event occurred in Xifangou, Jiuzhaigou county on June 25,2018. The
characteristics and causes of this debris flow were investigated in detail, in order to assess the potential hazards
created by earthquakes like that of August 8", 2017 and to develop countermeasures. A thorough analysis of the
study area suggested key parameters regarding debris flow movement and frequency. The analysis showed that the
2018 debris flow was a medium-scale, low-frequency, dilute debris flow that occurred only once in 50 years. The
discharge volume, total volume and velocity of this debris flow were 80 m’/s, 1.5 x10* ~2 x10* m” and 5.5 ~
6 m/s, respectively. A comprehensive analysis established the causes of the debris flow. Due to the impact of the
2017 earthquake, the volume of loose solid materials sharply increased, and the critical rainfall amount that can
trigger a debris flow was therefore greatly decreased. A calculation model described in this paper was used to
compute the total volume of loose solid materials and dynamic reserves in the study area. These were 78. 81 x
10° m* and 23. 64 x 10* m’, respectively. Following further investigations we found that abundant loose solid
material still existed in Xifangou basin. If heavy rainfall were to occur in this area, more debris flows can be
triggered in the future. Given the features of the basin and local meteorological conditions, we have proposed the
adoption of engineering and non-engineering ( public participatory monitoring and warning system ) measures to
prevent future disasters and reduce potential negative impacts, and a successful implementation of such measures in
the study area can provide a reference for prevention and mitigation of debris flow disasters after earthquake in other

regions.

Key words: earthquake; debris flow; Jiuzhaigou; public participatory monitoring and warning system



