50 % 45 6 1) HbBR R} 2 Earth Science Vol. 50 No. 6
2025 4F6H http://www .earth-science.net Jun. 2025

https://doi.org/10.3799/dqkx.2022.469

BB RFRAEREQRNYIRESZH

BRSO 20 & e LA R RS e U

1L ARMEIRFHAREG SRR FERYPBERETE LR T, @I R 610059
2. ERTHITH FIEFL B, E Ik 401121

3.F R R A B I K B Tk R LA MR A, E R 401121

4. B RFRI LD ML R E B4 E S E 48 E4 M 350002

WO N R R RERE NS S B0 A B A R AR R A I 54 R W 3 VR e R A T A TR AR A R, T
e A I 09 T8 JAIL 36 33k 28 TR I8 A 3t T 75 T 00 9 3 A DR R AR R AT A, 23 BT 2010 48 A A S T BT B S A VA A8 T A T AN
TR Z T P R0 G R, SR T AR Lk U A I R A TR R R TR 5 2R ] - Ik Y T RRRR A, 2 R R R, kA R T
SRR R R AR A . R, AT A2 T R CAL) LRI B (A A 2 TR B () R 43 X 3 VR A5 TR A T 5
RAGG A TR R E A W R AN Y R AR SR (A) SR EE(A) LR R :AJA=
0.045X (3/h) MEE 5 5% K WA TP A T 50.02 X (3/h) <A /AL0.045X (3/h) 3845 5 7 e WA B A 30 50.02X (3/h) =A,/
ARG B R T A G 3E AR T8 0 S AR (A SR (AR R A JAZ=0.03X(3/h) W45 5 5 R
BIYe A Ui 50.006 5X (3/h)=<A, /AK0.03X (3/h) 45 5 B R I BV A1 I 50.006 5X (3/h) =A, /A, RE 5y 7 K43 B e
AT T HE R R SE 43 AT A A T 2 U S K 1 Y AR LU A T ML B A R B AT T 1 B S B I 1 O
3ol T AR 0 30 P 04 TR 2 3 T AR % Ok T AR I T (00 R R A A X B A 2 Bk AT R T T L Al b X R 2 A 0 A AR
Ye A1 I 2240 53T

KRR RIZWI AT BT I B A TR

hESHES: P694;P642 NEHS: 1000—2383(2025)06—2356—16 W5 B #3: 2024-02-01

Research on Material Source Factors of Gully-Type Debris Flow Caused by
Shallow Landslides

Chen Wenhong"*?, Yu Bin', Ye Peng', Liu Kan*, Ye Longzhen*, Yang Zhiyi'

1. State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu University of Technology, Chengdu
610059, China

2. Chongqing Bureau of Geology and Mineral Exploration, Chongqing 401121, China

3.Nanjiang Hydrogeological Engineering Geological Team ,Chongqing Bureau of Geology and Mineral Resources Exploration
and Development, Chongging 401121, China

4. Key Laboratory of Geohazard Prevention of Hill Mountain , Ministry of Natural Resources, Fuzhou 350002, China

Abstract: Few studies pay attention to revealing the relationship between the amount of landslide material and the formation of

gully debris flow, although a large number of shallow landslides in a watershed can lead to gully-type debris. Thus, the landslide
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source conditions required for the formation of this type of debris flow are evaluated based on the mechanism of debris flow
formation. To analyze the relationship between the debris flow by shallow landslides in Baozhuang Village, Fujian, in 2010. And
the material model of gully-type debris flow by shallow landslides was proposed. The result shows that the larger the landslides
area in the catchment, the greater the possibility of gully-type debris flow. The landslide area (A,), catchment area (A) and soil
thickness (/) can be applied to classify the susceptibility class of gully-type debris flow by shallow landslides. For the gullies in the
East China region:when the average soil thickness of the catchment is & (m), the total of area where landslides occur (A,) is related
to the area of the catchment (A) as: it is very high probabilities of debris flow formation when A,/AZ=0.045X (3/h). The
probabilities of debris flow formation is medium when 0.02X (3/h) <<A,/A<<0.045X (3/h). The probabilities of debris flow
formation is very low when 0.02X(3/h)=A,/A. When the total area of landslides entering the channel (A, ) is related to the area of
the catchment (A) as:it is very high probabilities of debris flow formation when A,/A=>0.03X (3/h). The probabilities of debris
flow formation is medium when 0.006 5X (3/h)<<A,/A<<0.03X(3/h). The probabilities of debris flow formation is very low when
0.006 5X (3/h) =A,/A. The empirical models are simple, and the data needed necessary for the input are easily measurable

catchment areas and landslides area. The approach may be applied to the analysis debris flow by shallow landslides in other areas

due to simplicity, when adapting the threshold parameters according to new local conditions.

Key words: shallow landslides; debris flow; statistical model; threshold; engineering geology.
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Fig.1 Geographical location and geological environment characteristics of the study area
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0.045<<A,/A I, A Je A i iR R i ([ 13).
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Table 2 Minimum sand content required for debris flow to occur in Baozhuang village of “6+18”

G5 Ay (m?) Vo(m?) A, (m*) Vg (m?) V(m?)
1 114 796.0 43 048.5 59 590.0 44 692.5 1420.2
2 17 469.0 6 550.9 17 196.0 12 897.0 169.9
3 20 798.0 7799.3 19 838.0 14 878.5 290.4
4 8172.0 3064.5 8172.0 6 129.0 116.8
5 31322.0 11745.8 21 066.0 15799.5 417.7
6 37 189.0 13 945.9 17 854.0 13 390.5 621.1
7 26 735.0 10 025.6 22 256.0 16 692.0 284.4
8 66 106.0 24 789.8 18 611.0 13 958.3 2485.8
9 8604.0 32 26.5 6 532.0 4.899.0 193.1
10 134 921.0 50 595.4 114 719.0 86 039.3 2143.1
11 68 760.0 25785.0 47 318.0 35488.5 488.0
12 64 343.0 24 128.6 22 161.0 16 620.8 2633.2
13 150 469.0 56 425.9 140 209.0 105 156.8 829.8
14 95 939.0 35977.1 37 056.0 27792.0 1077.4
15 34 562.0 12 960.8 29 762.0 22 321.5 413.5
16 16 936.0 6 351.0 16 936.0 12 702.0 156.8
17 22 532.0 8449.5 12 348.0 9261.0 996.3
18 238 105.0 89 289.4 188 396.0 141 297.0 1633.6
19 45923.0 17 221.1 45923.0 34 442.3 968.2
20 9594.0 3597.8 8462.0 6 346.5 208.5
21 31176.0 11 691.0 21 894.0 16 420.5 379.8
22 54 337.0 20 376.4 51 509.0 38 631.8 877.3
23 21 707.0 8 140.1 17 185.0 12 888.8 263.9
24 53931.0 202 24.1 51497.0 38 622.8 568.5
25 283 646.0 106 367.3 166 119.0 124 589.3 3724.4
26 1255.0 470.6 1 008.0 756.0 2121.0
27 4.392.0 1647.0 2 300.0 1725.0 829.8
28 13 290.0 4983.8 11 381.0 8535.8 745.7
29 23616.0 8 856.0 21 369.0 16 026.8 757.3
30 8740.0 3277.5 6 489.0 4 866.8 725.9
31 0 0 0 0 341.4
32 7 011.0 2629.1 0 0 1561.0
33 1181.0 442.9 0 0 105.2
34 601.0 225.4 0 0 110.3
35 0 0 0 0 74.3
36 44 431.0 16 661.6 11 269.0 8451.8 1485.3
37 1672.0 627.0 0.0 0.0 677.1
38 3653.0 1369.9 3653.0 2739.8 487.6
39 13175.0 4 940.6 11921.0 8940.8 1131.9
40 0 0 0 0 536.8
41 13 327.0 4997.6 6 854.0 5140.5 640.3
42 0 0 0 0 1288.1
43 2 668.0 1 000.5 0 0 879.6

T 3% 145 13 2 45 %
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