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Abstract: Intermediate-frequency debris flows has the characteristics of high danger and long outbreak period. Human activities
can trigger its occurrence and aggravate its disaster severity. When the channel cannot meet the capacity for drainage and water
transport, it will cause blockage and endanger the safety of both sides of the strait and even the main river channel. Due to the
lack of analysis on the danger of intermediate-frequency debris flows, this paper takes the intermediate-frequency debris flow in
Hada Gully, Yunnan Province as an example to explore its characteristics and the danger of its recurrence and channel blockage
caused by debris flows and proposes prevention and control suggestions. The results show that the debris flow has a density of
1.62 t/m’, a flow velocity of 4.794 m/s at the outlet of the channel, a peak flow rate of 54.43 m?/s at the channel outlet and a
total discharge of 11072.03 m® for a single occurrence based on the 10% burst frequency. A culvert was constructed in the
downstream channel, with a flow capacity of 16.5 m*/s, which is less than the flow rate of a debris flow once in 20 years. Once a
large debris flow occurs, there is a risk of blockage. The study found that the hazard level of intermediate-frequency debris

flows in Hada gully is highly dangerous, and the history of blockage indicates the possibility of its recurrence and the risk of

debris flow blocking the Lapu River.

Keywords: Hada gully; intermediate frequency debris flow; hazard analysis; blocking
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Fig.1 Location map of the Hada gully
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B2 MR IRE R SRR
Fig.2 Remote sensing image feature map of topography and geomorphology in the Hada gully

B3 ERiEHERYIR

Fig. 3 Source of landslide accumulation

E 4 DEHERYIR
Fig. 4 Source of gully deposition
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Table1 Summary of source of debris flow in Hada gully
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Fig. 5 Average monthly rainfall in Weixi County
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Table 2 List of parameters and results of 24-hour rainstorm
intensity of different precipitation frequencies in Hada gully
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Table 3 List of parameters and results of basic characteristics
of the Hada gully debris flow

S RRERE SRR I S 1+p
B b irs A /(tm™) /(tm™) (7,=2.65)
97 VY3 1.669 1.611 1.701

W R P L My e
g:i&Kp /mm
1004F—iB e Kk H BN (P=1%) 2.11 116.05
SOAF—il ik H 52 R 1 (P=2%) 192 1056
0 BRKHRAIR(P333%) 179 9845 zﬁféﬁ%
204FE—iB i K H B (P=5%) 1.67 91.85

10—l R H W 2 (P=10%) 1.47 80.85

KA K SCTFM )25 10a, 204, 30, 50a,
100 a — BB EE ), HE AL T,

AR ES A LR PR 7k, e A I 25 1 B 2
i 1.62 vm’, J& T2 A I
R4 S PR O R K SCRIF 9% BT 42 110801 7K it 08 3t
i, JHEA N,
Op = 0.278kiF/t (2)
t=0.278L/mJ"*Q,""* (3)



2023 4E

EHELA , GF: RPN R I F T A SRR S G R A 47 -

K Op—— R RIE K/ (mPs™);
k——F i 74K, 0.355
i——F¥J 1 h BRI/ (mmh);

F—— 3 A km?;
¢ WAL AL R 1] /by
L——5 32900 DA 1T W T 22 43 7K U8 g 1 1 5 ke

m—IL B E, m=0.56"°, =L/T"F";
J—UFRRE L B9S2 HE R B LB ) 5
0,—— & BM R T PRI g T InEE 4
N
e A i i 1R F U8 A It 38 By v TR B A R )
(DZ/T 0220-2006) "R AR e A it i itk A AT
V,=KH"*xI'? (4
Arp: V—Je AR E/ (ms™);
H——F 3%/ m;

(a) Wik 14k

R4 FEMETEKLIERETERRE
Table 4 List of parameters and results of peak flow discharge
calculation at different precipitation frequencies in Hada gully
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Fig. 6 Culvert features and Lapu River at the outlet of Hada gully
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Table 5 List of flow velocity results at different site location of
the Hada gully debris flow
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Table 6 List of dynamic parameter model of the Hada gully debris flow
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Table 7 Summary of basic characteristics of debris flow
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Fig. 7 Damaged residential house mud marks
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Fig. 8 Flooded road in gully
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Table 8 List of parameters and results of sediment flush-out
calculation of the Hada gully debris flow in downstream

culverts
[ BV AT TR KR e T
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Table 9 Classification standards of hazard level of debris flow
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Table 10 Classification of hazard factors of debris flow
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Table 11 Summary of matrix weight calculation results of the Hada Gully debris flow
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Table 12 Description of hazard zones for Hada gully debris flow
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