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Fig.1 Damages caused by flash floods and debris flows on 8"

August, Sichuan, China: (a) damaged buildings in Sanjiang;
(b) cars buried in Gengda; (c) unfunctional Taipingyi

hydropower station; (d) destroyed tunnel in the Chediguan Gully

i, PR ARS8 - 207 4R AR HUY) RN 4 LR R
R IR 3 T B0, o A 1 9 B e P R A L S TR
A AR LAY FF AT AR UG AR X T 8 R T
R Bt 19 EOR A

1 e o Hr

1.1 ROKBEERHG

“8 -+ 2079 F A2 U XA T K I AR B IR
SR B EH S ER, HARARERELEN
REREACTED o DRBF AN A, RS 9 X 4 3 B O R
ST BN T 60 km® B /NG I8OR 8 28, 338K P 3 AR o
R 22 H4E 1000 m D) b, F2 907 38 S 5 90 EL R R B 43

T 100%0, FLR K i 25 BE UF 1 318 S g K 1Y
KRBT TR REE R (R D) .

1.2 FENERLBEYRIE

“8 - 207 KH T RO 5 E X (MR ALK
IX XX DXAT XT X)) (P 3) 5 DX P T A
oA IR 25 T XA DR AR e ) AT

NG R TR S VAN ) P31 £ SRR & ) PN
V7 25 ) % R A R M R T R KRR R
PiBi (B 3a), 98 - 207 P41 i K EARAL T TR
PR R A o 0 AT e 3 T R TR O B A
T TH WA A 0T ) R v T AR S L TE 174 LU
R R L20 T RO R E A BT

103°0'0"E 103°30'0"E
DY et JarpS N
8 THW A
9 WTW
10 =%%5
13 ®FHH
14 BT
Z | 15 B4w Z
g 17 axw 2
- =
Z Z
= o
S e
- =
R /m
* pOwREER C BR — g 6022,
24 IZI 820){ L —— Hfth S
o B U L
0 510 20 = — —HR
[ — )] 570
103°0'0"E 103°30'0"E
B2 “8-20LitiRARRESHE

Fig.2 Distribution of flash floods and debris flows in the “8 - 20” event
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Fig.4 Precipitation at the Dujiangyan station
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Fig.5 The change of triggering precipitations
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Fig.7 Damage caused by debris flows along their flow sections
(a) a eroded roadbed in the middle reaches of the Yuzi River;

(b) a destroyed tunnel in the Chediguan Gully
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Fig.8 Extrusion of channel caused by the fan of debris flow (the Mozi Gully)

(a) image took by Unmanned Aerial Vehicle (UAV) in 7" June, 2019; (b) image took by UVA on 24" August, 2019;

(¢) change of the cross section during the event in the Mozi Gully; (d) destroyed road during the event
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Fig.9 Blockage of the Minjiang River by debris flow at the Chediguan Gully
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Fig. 11 Incision of deposit by flash flood of the

Longxi River in Dujiangyan
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A New Understanding of the Activity Behavior of Post-earthquake
Debris Flow—Taking the “8 - 20” Event in Wenchuan,
Sichuan, China as an Example

JIN Wen"?, ZHANG Guotao' >, ZOU Qiang', CUI Peng' , WANG Hao>’

(1. Key Laboratory of Mountain Hazards and Surface Process, Institute of Mountain Hazards and Environment, Chinese
Academy of Sciences, Chengdu 610041, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;

3. Institute of Tibetan Plateau Research, Chinese Academy of Sciences , Beijing 100101, China)

Abstract; Due to heavy rainfall from August 19 to 20, 2019 in the Wenchuan area ( Dujiangyan City and
Wenchuan County, Aba Prefecture, Sichuan Province, China), a well-known place stricken by mega earthquake
in 2008 (the 5 - 12 Wenchuan Earthquake ), it broke out massive debris flows and flash floods ( referred to as
“8 +20” Event). Twelve people were killed and 26 people missing, with a direct economic loss about 3. 626
billion Chinese Yuan. It is quite concerned that the “8 - 20” Event occurred at the time of a decade after the
Quake, which has been widely recognized as a watershed time for differentiating post-quake debris flow activity. In
order to understand the activity behavior of post-earthquake debris flow, the “8.20” Event was taken as a case
study. By remote sensing interpretation, field survey, meteorological and geophysical data analysis, a preliminary
understanding of debris flow situation in the Wenchuan area was achieved. (1) The activity of debris flow in the
Wenchuan area before the Quake was characterized by low-frequency and non-clustered occurrence. In the ensuing
5 years of 2008, Wenchuan subjected to massive outbreak of viscous debris flows, characteristic of high-frequency,
mega-scale, clustered occurring. In the 5 ~ 15 years of the Earthquake, debris flows has evolved into a pattern of
low frequency, medium-large-scale, viscous-transitional combined geophysical property, accompanying by
simultaneous flash floods. It suggests that in the 15 ~20 years after the Quake, debris flows in the region would be
gradually recovering to the pre-earthquake state; (2) The “8 - 20”7 Event behaved in a collective formation,
involving up to 23 river basins mainly distributed along the Minjiang River valley and the Dujiangyan—Wenchuan
Highway, where human or engineering activities are relatively concentrated; (3) The critical rainfall intensity and
effective rainfall in the 8.20 Event were 24.2 mm/h and 116.4 mm respectively, which are higher than the values
obtained in the early days after the Earthquake, but slightly lower than the value before the Earthquake;
(4) Controlled by the local hydrodynamic conditions and debris flow carrying capacity, debris flows in the “8 - 207
Event incurred damages to local infrastructure by two manners: erosion damage or accumulation damage, but the
floods manifest only as erosion damage. This “8 « 20” Event was a large-scale geological consequence in a decade
after the Wenchuan earthquake, dominated by debris flows and flash floods. This new understanding of the Event—
behavior of post-earthquake debris flows would be helpful to the researchers with similar interests to further study

the post-seismic effects on the evolution of debris flows.

Key words: debris flow; flash flood; clustering; low frequency; high magnitude; post-seismic effect; Dujiangyan;

Wenchuan



