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Research on the development characteristics and activity of debris flows

in shallow hill red beds of the Eastern Tibetan Plateau
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Abstract: The rainfall conditions in the shallow hilly red layer area of Gongjue County in eastern Tibet are limited, and

the

occurrence and development of debris flows are mainly controlled by material source conditions and channel

conditions, belonging to the “material source control type” of debris flows. Through geological investigation and

statistical analysis, the conditions, mechanisms, and activity characteristics of debris flow formation were analyzed in

detail. The following conclusion has been drawn: Gullies with a drainage area less than 1.0km” and a longitudinal

gradient of 100%, to 300%, are prone to debris flows; Due to the influence of structure, freeze-thaw weathering, and

gypsum containing rocks, the sources of debris flows are relatively abundant, with slope erosion as the main type of

source and a distribution characteristic of “multiple points and wide areas”. The supply form is characterized by “zero

storage and whole extraction” ; Controlled by the form of material supply, the formation of debris flows mainly includes

three stages: slope erosion initiation, gully bed accumulation, and bottom erosion; Due to the influence of material

sources, the fluid properties of debris flows in the area are mainly viscous transitional, and debris flows have the

characteristics of multiple periods, medium to high frequencies, and smaller scale of single debris flows.

Key words: the Eastern Tibetan Plateau; shallow mound red layer; debris flow; formation mechanism; activity

characteristics
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Fig.1 Distribution map of debris flow
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Table 1 List of basic characteristics of debris flow

in the study area

Feooowdir o e wisim AT/ Y/
5om/10'm’ BE/%  BU/km® (em?) (10'm’km?)
1 1.32 230 0.327 2.3 10.41
2 2.19 230 0.322 — 9.30
3 0.32 212 0.281 — 6.959
4 0.14 194 0.34 — 8.82
5 0.11 212 0.93 — 7.32
6 241 212 0.08 — 4.63
7 6.17 194 0.376 - 8.700
8 0.94 194 0.366 - 8.80
9 0.5 150 0.55 - 9.24
10 1.32 130 1.2 2.3 6.04
11 0.84 130 1 — 5.51
12 0.12 231 0.46 2.2 5.07
13 0.2 227 0.75 — 4.23
14 0.4 181 0.82 — 5.80
15 0.16 251 2.83 1.82 2.37
16 0.03 275 1.13 — 3.41
17 0.16 320 3 - 2.30
18 0.11 245 0.635 2.2 6.27
19 23.3 152 0.63 6.35
20 30.8 119 15.5 1.82 0.91
21 3.64 66 2.2 1.9 2.91
22 6.1 165 9 1.79 0.32
23 7.8 199 3.5 1.88 3.43
24 23.6 264 4.39 — 1.16
25 0.24 271 0.69 - 7.03
26 0.05 416 0.34 2.1 9.53
27 0.08 380 0.31 — 10.97
28 0.03 500 0.37 — 10.27
29 0.5 472 0.33 2.26 8.31
30 0.6 120 0.95 — 2.95
31 0.66 158 0.96 — 2.96
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Fig.2 Area distribution of debris flow basin
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debris flow gully
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Fig.4 Characteristics of debris flow sources
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Fig.5 Relationship between debris flow zoning and structure
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Fig.6 Schematic diagram of debris flow formation process
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Fig.7 Reverse gravel bedding structure of debris flow

accumulation in Duoluo gully
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Table2 Comparison of particle analysis in source area

and accumulation area of duoluogou

kL KAt /mm PRI E G/ HERIX A/ %

60 — 30.6
B /A

20 — 7.4

ik 2.0 64.3 31.1

0.5 15.1 3.5

bk 0.25 2.2 1.5

0.075 3.0 8.2

R 0.005 8.9 11.0

g A <<0.005 6.4 6.7

WU B T BR R B 5 R A U A S Y IE A
ORI I S VR 1 A S AE D vk R R A L
H A 77 70 50K 25 5 RN 2, AR SOk BUE B X PR A7
T AR 5 U8 A T A O R AT A 4 A (O R
8), Ak AR N y=0.50722+1.805, i ¥ & B R’
=0.707, BA& B A A 25 R I A
AH G, 28 B A It SeA HIC ) 0T o B K, OB LT A4 T
REMK, 5T AW AT

2.50
[ )

—~ [ ]
B 2.00 - ¢
; e °
= 3=0.507x+1.805
~ 1.50 +
L] R>=0.707
& 100 b
Eé 0.50 |-

1 1 1 1 1 J

0.00
0.00 020 040 060 0.80 1.00 1.20
MR E T/ (10°m km2)
8 RAMYESFEMREXME
Fig.8 Correlation between debris flow provenance

and bulk density
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Fig.9 Plane characteristics of debris flow accumulation

fan in Hajia Township
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