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Abstract: The upper Yellow River canyon on the northeastern margin of the Tibetan Plateau has developed numerous giant paleo-

landslide-dammed lake-outburst flood disaster chains. Understanding their kinematic evolution is crucial for mitigating such
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cascading hazards. Based on field investigations, this study constructs a depth-averaged landslide damming kinematic model and a
coupled outburst flood dynamics model incorporating sediment transport and physical erosion/deposition mechanisms, using the
typical Dehenglong giant landslide disaster chain as a case study. The simulation systematically analyzes the entire kinematic
process, including landslide damming, lake formation, and dam breaching. The results indicate that the Dehenglong landslide had
a volume of 3.50 billion m?, reached a peak average velocity of 44.5 m/s, and had a total sliding duration of 120 s. This formed a
234 m-high dam that blocked the Yellow River, creating a giant dammed lake with an area of 280 km? and a storage capacity of
23.23 billion m®. The dam breach lasted 100 h, with a peak discharge of 238 300 m?/s. The resulting flood propagated 900 km
downstream along the Yellow River, reaching a maximum water level of 158 m. Compared to the landslide movement distance
itself, this giant landslide-damming-outburst flood disaster chain affected a vast area spanning approximately 1 000 km of the river

channel, exhibiting a significant disaster amplification effect. The findings of this study provide a scientific basis for risk assessment

and disaster prevention decision-making regarding landslide disaster chains along the Yellow River Basin.

Key words: depth-averaged model; giant landslide; disaster chain; full-process simulation; engineering geology.
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Fig.1 Geographical location (a), regional geological map (b), and geological cross-section of the landslide (c)
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Fig.2 Satellite imagery of the Dehenglong landslide area (a); panoramic view of the landslide (b)
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Fig. 6 Crash flow statistics curve

80 -

(=)
(=]
T

IR (%)
S

1

[
(=]
T

0 1 1

I 1] ()

1 1
0 50 100 150 200

s 2 RN ¢ B 220 HE T ) e RIK R, o 72 715 HE ZE W]
15t DT e KK IR

R A 4D 25 R |, 22 1 HeE 2 L35t e A A R i 2k
(P 7a) B 3 4k We il o5 (P 7h) B 4 Tk 5 2 e e iy 28
S5 R HE ZE I P B2 24 100 h. B IF IR
WA J5 5 85 e 52 B ik, I B P e &8 v i 5 2
Joi 12l R A R, E 31 hik#) 7.4 m/h B I .
Bl ) E YR, Wb 16 h R IR kA TR BUAR
i, % 19 hif e KAR pl s 3855 51 8.2 m/h. 21 hi {2
ot 92E e 33 IR T 4= 1038 B BT .25 hy i R
R E S 1 2 ol gy S R A5 00 O D A £ o SR
W 2% .60 h, LSS I Af W0 A5 A Y AR SR AR R
FE .85 h, MUFTA A B0 5 JHS |, 2 100 h U4 A ik
FRILACZE A SR 5, 00 i 0 452 ok ok e e, o
TR 2, o e 12 (H R 22 i) ] f

P 8 IR T HE JE MR R I 2 B Bk B2 T=
0 hisf, S WK A7 IE 76 L TF, i R 1B HEJE I . T=
8 i, 7K ¥t W 18 2 U T0 , 35t pe ik AR T AR . T=16~
30 hi}, HE ZE 3 % Ak Pk it e, 15t 11 05 9 7E AR 5 35
T, Z )5 e K AR il R #GE R Y1 9E ) LR R,
(] B 100 1 B3P B, S Ot 1 5 5 5t H AR B4R ik
14 Y8 PR B K RS S L TR AE TS AR TR . T=40 h
Bp 3 1 FE AR B3, AR LA T i S A i WU T
P 38 T K A JF IR T BE L T=300 h i, W 1K
TR TR KA R B LS S T T 1)
T sy 1 B SO 5 A e e G 7 B, 90 UE
TSI ZE F A B

® 3 BRAREHITSH

Table 3 Crash flow estimation parameters

H, (m) V, (m?) g(m/s%) a
234 23 230% 10° 9.81 1.236
20
b — A
—
............. ﬁ"'ﬁ
0 20 40 60 80 100
I [i) (h)

—5L

P 7 HEZE I DA B — W IA] il 2k (a) 5 422 fal o 48 — I (] T 2k (D)

Fig. 7 Temporal evolution of landslide-dam breach extent (a); erosion rate-time relationship(b)
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Fig.9 Maximum floodwater depth and monitoring distribution during the Dehenglong landslide-dam breach
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