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Study on the development characteristics of post-fire debris
flow and its early warning risk aversion in Zhongba Village,
Xide County
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Abstract: On May 7, 2020, a forest fire broke out in Zhongba Village, Luji Township, Xide County, Liangshan Yi Autonomous
Prefecture, Sichuan Province, covering an area of about 6.7 km?. After the forest fire, the ash on the slope was about 2 ~ 6 cm
thick, and the surface soil structure was disturbed. Under the heavy rainfall of about 20 min in the evening of June 4, the post-
fire debris flow disaster broke out in the four gullies at the back mountain of Zhongba Village, which is a great threat to the 164
residents of 41 households in the gully mouth. Through remote sensing interpretation and field investigation, the fire intensity
and deposit distribution characteristics of four gullies in the burned area are identified, the development characteristics of post-
fire debris flow in Zhongba Village, Xide County are analyzed, and the risk assessment is carried out. Based on the real-time
rainfall data obtained from group survey and group prevention, a set of early-warning and risk avoidance scheme for debris flow
in mountain areas after fire is proposed, which has been verified by this example.
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Fig. 1 Plane diagram of forest fire and fire area in Xide County on May 7, 2020
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Table 1 Distinguishing characteristics of fire intensity of
different intensity in Zhongba Village burned area
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Fig. 2 Zonal chart of different fire intensity in Zhongba Village forest fire area
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Fig.3 Typical photos of different fire parts in the forest fire area of Zhongba Village
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Table 2 Statistics on the proportion of different fire intensity areas in the forest fire area of Zhongba Village 1%
KBRIX REE KFUBE DRI o L KRN IX AR 5 L i AE KGR DRI 5 L FPRE R B X TR AR L L
B KR HY 1431 19.76 65.93 85.69
14 2.11 26.56 69.41 95.97
244 3.69 16.94 78.37 95.32
3 3.18 18.51 74.78 93.28
4R 7.36 26.52 63.82 90.33
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Fig. 4 Post-fire debris flow in Zhongba Village
destroyed the dwelling houses
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Table 3 Morphological characteristics statistics of 4 debris flow ditches in burned area
iR A km® FHK/km FIHIIE LI /%o AHXTE5 25/m FEYER I/ (0) HaEaSIZIN
1# 0.13 0.652 450 244 40 ~ 50 “V'iE
2# 0.23 0.893 429 317 40 ~ 50 “V'IE
3# 0.36 1.040 360 326 35~45 “V'IE
44 0.73 2.090 311 395 35~45 “V'iE
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Fig. 5 Provenance characteristics of debris flow gully in burned area
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Table 4 Statistics of dynamic and static reserves

of debris flow gully in burned area /(x10* m*)
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Fig. 6 Proportion map of different sources of debris
flow ditches in burned area
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Table 5 Rainfall intensity values of different design
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Table 7 Calculation results of the average flow velocity of
each channel gully of post-fire debris flow in Zhongba Village

RS 1# 24 3# 4#
JT/m 13 1.4 1.6 1.0
VYRR %0 450 429 360 311
S/ (mes ™) 7.85 7.28 8.04 7.03
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Table 8 Calculation results of peak flow of 6-4 post-fire debris
flow in Zhongba Village in 2020

frequencies in Zhongba Village VB 1# ou 34 44
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R HsF B > y
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PEr=N 3, -1
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Table 6 Real-time rainfall monitoring data of 6-4 debris flow
outbreak in Zhongba Village in 2020
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Table 9 Basic data of 1#~4# trench trench area in Zhongba Village
Vi Jeti A m/ ey ek I s/ FIK s/ TINS5 s/ T s o/ AFIE IR sy
i (10° m?) (K- 1004E™) km? km km %
1# 6.30 3243 0.130 0.652 0.244 9.33 76
2# 11.40 28.73 0.230 0.893 0.317 9.04 85
3# 12.30 27.98 0.360 1.040 0.326 9.00 80
4# 2.60 56.15 0.730 2.090 0.395 11.40 65

B3R 10 THER 45 S Al 0, v WURE 140 38 18 16 B2 2R
0.42, 2436 18 15 6 B hy 0.45, 3476 18 15 6 &l 0.46, 4#14
TGRS 2R 0.48, K H 5 B e A It 1 B B 3 Gbm v X
MR 11), 4 ZRWEH)E TR .
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Table 10 Evaluation of dangerous degree of ditch 1#~4# in

Zhongba Village

1B G5 1# 2 3# 4#
Je i HAEMI10° m? 0.266 0.352 0.363 0.138
B RANRFIR- 10045 0.756 0.729 0.723 0.875
TS, km? 0.085 0.130 0.160 0.225
FIKJLS,/km 0.175 0.285 0.296 0.416
T 1R 22.85/km 0.163 0.211 0.217 0.379
TR E % LS g/km 0.466 0.452 0.450 0.570

AEEE TR IR HA51So/% 1 1 1 1
W ER 0.42 0.45 0.46 0.48
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Table 11 Classification standard of danger degree of single
ditch debris flow
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Fig. 7 Implementation process of early warning and risk avoidance of post-fire debris flow in Zhongba Village
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