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CAUSES, CHARACTERISTICS AND HAZARD ASSESSMENT OF THE DEBRIS
FLOWS IN LONGXI RIVER BASIN, SICHUAN PROVINCE

LI Cai-xia, MA Yu
School of Engineering & Technology, Chengdu University of Technology, Leshan 614000, Sichuan Province, China

Abstract: Under the influence of the Wenchuan Earthquake, debris flows have taken place in a total of 45 gullies in
Longxi River Basin by 2011, causing heavy economic and property losses. The landform, precipitation and provenance
are studied based on the field investigation of debris flow disasters. It is believed that the latter two are the main causes
for debris flows in the area. The debris flows are characterized by group occurrence, small river basin outbreak,
structural belt coupling, huge destructiveness and disaster chain. The MFCAM model is used for the hazard assessment
of debris flow gullies. The results show that there is one gully with high risk, 14 with moderate risk and 30 with low risk
in the area.
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Fig. 1 Sketch map of Longxi River Basin with distribution of
debris flows
1—3 T e 4 % (slope debris flow); 2—I 44 i (gully debris flow);
3—=F ZWA (Triassic sandstone); 4—_F &M . K% (Permian
sandstone and limestone); 5—f1 K & JK 75 (Carboniferous limestone ) ;
6—% H. 22 % 1l 4 (Sinian andesite); 7—% VL - % 7 # 7E ) &
(Chengjiang-Jinningian granite )
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Table 1 Parameters of the debris flow gullies in Longxi River Basin

Sy PAWE WBEEBVKkm? AR MERURRRUI0* m® IR RE S km A PR gt A fEEXS
1 THN 3.40 0.305 0.71 1~4 N Ttk wWa A A TE e K
2 W5 13 2.89 0.384 0.19 1~4 /NI i WE WE s 550721
3 =AW 0.11 0.532 0.24 1~4 INEL O EEME WA AR T %

4 REIRNE 0.24 0.519 0.04 1~4 INEL AR WA s A Rp; BB
5  MTFREE 0.08 0.470 0.19 1~4 ANEL O REENE W R SN2

6 NHFI - 0.483 0.03 <1 /N Ttk Y WA JeE SN 3

7 N—if) 8.63 0.361 31.00 <1 RI EEME WA A RS R GER OKE
8 TR IR BT 0.26 0.425 0.27 <1 /N itk WE W s R

9 SR 0.09 0.434 3.36 <1 LA Zhitk WA WA 575

10 A 0.14 0.428 0.48 <1 /N Zh W WA R

11 LSS 0.15 0.430 0.96 <1 /A it WA A s TE %

12 JERAN A 1.22 0.420 12.00 <1 K i WE WA A R TH
13 IR - 0.739 0.25 <1 AR REME BOE OB A R GEH
14 BT 0.88 0.521 5.30 <1 GRE] i WA W s R T
15 KATYH 0.39 0.494 3.16 <1 GRE] i WA W s R T
16 SE s - 0.414 0.36 <1 ANEL RbEME BE s A R TiE
17 JKMSERE 274 0.438 9.60 <1 rh Btk WA EAliE = J[iE

18 JFRMIME A 0.91 0.478 0.75 <1 N R ENE AR ZIE R B

19 PN 0.39 0.502 4.20 <1 LB it W ZIAE R

20 PR3 0.05 0.553 5.00 <1 LRE it W ZIE R

21 B5RI - 0.533 0.30 <1 /A it ] ZIE R

22 pigistil - 0.373 1.98 <1 Al M B LA A L gk
23 ¥ - 0.650 0.60 <1 AR b B 2l OIS

24 BRI 3.35 0.395 11.60 <1 KA W WH FiasEay T T E
25 AREKN 0.30 0.620 1.20 <1 GRE] i WA AR B
26 ARJNREE 0.58 0.583 0.11 <1 JINFEY ik Mg A SE s Al
27 FEAERT - 0.589 0.19 <1 ANEL M BE A ik
28 Bk 0.26 0.614 0.52 <1 JNEL O RUEME WA A6 5 SR AT
29 BEREH 0.34 0.421 0.39 <1 JNE Tk Wa FiALE= B
30 Ebkk 3# 0.16 0.640 3.6 <1 SRR it WHE e ik
31 HEREE - 0.414 0.15 <1 NI b B paEa TE %
32 A 1# 0.26 0.703 6.7 <1 HrR i A A R TH
33 WA 2# 0.11 0.623 0.5 <1 NEL S EE AR A R TH
34 4L 2.12 0.452 6.75 <1 R Btk WA T % E
35 A 2.23 0.468 7.00 1~4 R ENE WS Pk TE e TE
36 WFEFIH 1.94 0.408 124 1~4 KA o WA P ke B TE
37 W 0.66 0.560 125 1~4 KA M AR A SN P
38 BEdE O - 0.441 0.4 1~4 /N Rtk e A=A T % AT TE
39 ViR 2.50 0.453 48 1~4 rpy it Hags A T TE
40 R 0.61 0.449 1.6 1~4 Al WM AR FiAsEey TiE
41 et 2.57 0.482 2.2 4~8 R Rtk W e A E

42 BEWK 14 0.17 0.584 0.38 4~8 /N ik HAEES A I
43 B 2% - 0.428 0.40 4~8 ANEL M BOE A ik
44 BENS T - 0.560 0.40 4~8 NI b B ke B %
45 KA 2.01 0.427 0.18 4~8 /NHY ik AR FiAsEey I
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Fig. 2 Disaster chains of the debris flows in Longxi River Basin
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Table 2 Hazard assessment results of the gully debris flows in Longxi River Basin
5 paps M/10° m? Fl% Sy/km? S,/km Sy/km Sy/km Sd% yolde faR
1 B 30| 0.284 0.349 0.377 0.358 0.527 0.128 0.508 0.345 {18
2 JE T19 0.093 0.349 0.356 0.412 0.687 0.202 0.640 0.317 ik
3 ZHAT 0.127 0.349 0.114 0.156 0.167 0.200 0.887 0.253 {18
4 LK 0 0.349 0.149 0.235 0.240 0.182 0.865 0.229 Ik
5 HeT 8 0.093 0.349 0.102 0.138 0.153 0.098 0.783 0.211 1%
7 IN—VH 0.850 0.349 0.522 0.631 1.000 0.292 0.601 0.606 K
8 SR IE 0.143 0.349 0.153 0.231 0.287 0.210 0.708 0.267 1%
9 i) 0.509 0.349 0.105 0.223 0.230 0.103 0.723 0.352 1%
10 HRIE 0.227 0.349 0.124 0.228 0.300 0.008 0.713 0.473 i
1 P 0.327 0.349 0.126 0.218 0.300 0.100 0.716 0.305 ik
12 JRRAN YA 0.693 0.349 0.263 0.310 0.573 0.274 0.700 0.473 H
14 WYL 0.575 0.349 0.236 0.311 0.600 0.148 0.868 0.376 1%
15 IKATIH 0.499 0.349 0.177 0.288 0.359 0.080 0.823 0.376 1%
17 KNG FEI 0.661 0.349 0.349 0.393 0.680 0.257 0.730 0.490 5l
18 JRAIAE 1) 0.292 0.349 0.238 0.310 0.614 0.289 0.797 0.364 Ik
19 ELE R0 0.541 0.349 0.177 0.310 0.455 0.269 0.836 0.418 H
20 MRk 0.566 0.349 0.086 0.143 0.556 0.184 0.921 0.400 H
24 BB e 0.688 0.349 0.375 0.399 0.667 0.267 0.658 0.498 i
25 2R K 0.359 0.349 0.161 0.214 0.434 0.121 1.000 0.346 {18
26 AR 3 0.013 0.349 0.203 0.273 0.554 0.083 0.971 0.259 {18
28 L2 R 0.238 0.349 0.153 0.191 0.233 0.189 1.000 0.304 ik
29 B dw ty 0.197 0.349 0.168 0.223 0.300 0.078 0.702 0.271 fi%
30 bk 3# 0.519 0.349 0.129 0.148 0.160 0.210 1.000 0.376 {18
32 TR 4 14 0.608 0.349 0.153 0.303 0.583 0.236 1.000 0.448 o
33 TR 4 24 0.233 0.349 0.113 0.157 0.207 0.230 1.000 0.296 i
34 4L 0.609 0.349 0.319 0.413 0.824 0.311 0.753 0.488 i
35 INKIH 0.615 0.349 0.325 0.375 0.720 0.243 0.780 0.475 th
36 WFEFH 0.697 0.349 0.309 0.421 0.760 0.308 0.680 0.505 i
37 T ZEA 0.699 0.349 0.212 0.282 0.573 0.100 0.933 0.460 LR
39 BRI 0.560 0.349 0.339 0.345 0.500 0.307 0.755 0.451 th
40 BEREEI 0.401 0.349 0.207 0.249 0.380 0.219 0.748 0.361 1%
41 R 0.447 0.349 0.342 0.292 0.373 0.213 0.803 0.400 i
42 BENG ) 1# 0.193 0.349 0.132 0.217 0.260 0.124 0.973 0.283 1%
45 SRR 0.085 0.349 0.313 0.443 0.340 0.075 0.711 0.281 1%
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