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Characteristics and risk assessment of debris flows in the Wandong catchment after the M

6. 8 Luding earthquake

Abstract: On Sep. 5, 2022, an M, 6. 8 earthquake struck Luding County. The earthquake triggered large amounts
of co-seismic landslides, which blocked the Wandong River for nearly 24 hours. Field surveys, image
interpretation, spatial statistics, and hydro-logical calculations were used to investigate the characteristics of co-
seismic landslides and the risk of debris flow following the earthquake. According to the findings, co-seismic
landslides are primarily found in areas of earthquake intensity IX, and their sizes are typically small and medium.
They are distributed along both sides of the channel, particularly on both sides of the thin ridge facing the air. The
distance from the fault and slope controls the distribution of co-seismic landslides. The volume of debris flow runout
in the Wandong catchment may be twice that of the debris flow prior to the earthquake. On this basis, the following
disaster prevention and mitigation suggestions were put forward. The risk of runout debris flow in the catchment
should be strengthened ; The value of triggering rainfall of debris flow should be obtained as soon as possible through
comprehensive monitoring and early warning; The scale amplification factor of debris flow should be fully
considered in the design of debris flow prevention and control projects. This research can be used as a scientific
reference for disaster prevention and mitigation of post-earthquake debris flows.
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(a) Co-seismic landslide distribution map; (b) Pre-seismic landslide distribution map
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WIEME R, BERFEEREMNEERE N
4.5, SCIHLLE VA RAR ) 010 T8 DY A7 1E 2 40 i i 1A
W, 2% (WaEHE) hrsREmRE, e

TR IR RN 3.5,

HRAE U At b 1 5 H S 2 8, ARt s A
B TR 5 7RI U B AR AN (R R AR T U6 AU
RFIEE (3R 3) . o HE 22 1 5t e $ A 1) — K o
HMERY R AR 3. 6x10° m®, HELSERER, &
J V5 2R i S T2 0l B AR R R R B R A T R
BRI RE, A S A 15t e Bt 0% AR P BT R i AR
Jo Yo AU o i S 2R R ET RIS (R R 3. 2%
10°~5.3x10° m*, EJ5H 6.8x10°~8.9%x10° m")
SRR 0 P RE 2R R R e A i, HL A A R
e/ NI SN S I =18 i O PN T o [ W e B e
A PR e W R R TR U8 A A, A
U2 b FE B B A DU R B, bR ER L, — H K
AR, M SUR R
5.3 EREARENETHL

TR I TS 2R YT i S5 PN S TR R S R Y 8 AT T i B
PEK G R  [F) 5% AR AR 7 A 0 B HE R W o e A
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Table 3 Characteristic values of debris flow at different frequencies

in the Wandong catchment

o Wi K T AR % P/ %
2R 5 2 1 0.5
AR 281 338 376 461
ok W U R
(m/e) LA 92 106 117 139
m E}
W 68 77 85 99
. . . WARW 1330 1600 1778 2178
A R 3 A T A
(m*/s) LRl 606 702 770 915
m S
T 451 512 558 652
T8 2R ] 6.8° 6.7" 7.9" 8.9"
—WR EE R
S/ (x10° m') A=) 1.5 1.7 1.9 2.3
o B m .
T 1.1 1.3 1.4 1.6

" BE G Y 8 A HE S A F e, ATHRAE 3. 6x 107 m® Y [ {4
It

WAL T FEE PR, X LY IR A AN, S
TE R T B AR O ol 25 4 R A 3. BN AR R e A i
R TR 1 R R AR 2= R AT e A W 1Y 173 (Zhou and
Tang, 2014) , A b 4k 0 522 J5 V85 2K 9T i 3k 9 O 1 3
o6 T 1 (R R R I, e A i I ok e i, 4
THECHE R B, MR AR W R AR T SRy
8.88x10° m* MFE B Yy, bl 41 8 W ¥ 4 4z
S5 lea i, KR JE I AR 0 e
AR S, BT WA 8 /N RLE JE
07 IR P N 0 o A T T A 1 X e 2 = B L B U
L SCURS R, AR AT BE K B AR R 29 W AT
Wit o it Sk PN R ) A B AR BB TR ) DR R Y 3
T AT I 0 RIASE AR 0K % 7 K R B R R K, (H
VR RS ) 5 BT, A B W IR RS R S A
XK, T E e WL G W I R 5T

6 #ib5HEW

WA R A AR MR A [ g RIK S
TR, ot TG TR A RYIERAE, JF
W7 RERARNGER Y, FEIGRMT .

(1) [ 5% A W AR 32 2 43 A1 X3y 7% 51 % IX
X, RIS AR V) 0 350 v R iR, TR AR A A ) A
N T RS B A A, LA R N B
(LE

(2) [ 7% A ¥ A T B o B A A I T 2 B
1 km BRI P, L P DB 22 B 8 5 48 AR ik
¢ W DB J22 B X ) A A AR o0 A R A AR
IFi) 7 9 T R %88 R B W BE R mmi B K, HERA R
T RN, 3 IR BE Y M T R M R A% 4% O 1) X
Ivi) 7% Fid ¥ AR 00 4 S 000 B

(3) VAR Ui A R AR 15t e L8 A U Y A
P, ELUH of i ] R [R] 25 il A 2% 1R R T A
T 2 WA

(4) AR A A A S AT A5 R, IO 5 X M R
FUEIXEE XA (F87r) a6 1Y sk 2R AT 3 mi R A,
I H o3 A I S P A 7 TE B O R, VA 2R R T R
Je A1 0 AT RE PR A G I8 1, O e e T A0 iR K Y
prin e iRl £ 2%
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