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EMPIRICAL PREDICTION MODEL FOR MOVEMENT DISTANCE OF
GULLY-TYPE ROCK AVALANCHES
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( State Key Laboratory of Geohazard Prevention and Geoenvironment Protection Chengdu University of Technology Chengdu 610059)
Abstract Prediction model for movement distance of rock avalanches has important theoretical significance and
practical significance due to the characteristic of difficult detection complex mechanism and high risk of gully-type
rock avalanches. This study selects 38 typical rock avalanches induced by Wenchuan earthquake and obtains their
basic data based on the remote sensing and GIS technology combining with field investigation. Through correlation
analysis the results indicate that the influence factors of the maximum horizontal movement distance of rock
avalanches( L) are landslide volume( V) the maximum vertical movement distance H the elevation difference of
slip source area( Hs) and the mean slope angle of the lower channel( 8) . Then a stepwise regression method is
adapted to build optimal multiple regression model for the prediction of L. The validation shows that the multiple
regression model is suitable for predicting rock avalanche hazardous zones in Wenchuan earthquake areas. The
optimal multiple regression model and other internationally common—used prediction models are compared for the
movement distance of landslides and debris flows. The result indicates that the forecast index system is suitable for

the rock avalanches risk assessment in mountainous areas. The system considers the volume drop height the mean
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slope of the channel with better goodness of fit index and physical meaning.

Key words Rock avalanche Gully type Movement distance Stepwise regression Forecast index system
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Fig. 1  Distribution map of large-scale rock avalanches triggered by Wenchuan earthquake
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Fig. 3 Sketch map of typical gullytype rock avalanche
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Table 1 Data of various factors for establishment of prediction model of rock avalanche movement distance
) A VT g i) BIY) Hywlm Ly m
1 104.140 31.552 3000566 50000000 440 26 7 1320 4000
2 103.981 31.442 915608 19959932 490 35 10 860 2000
3 104.196 31.702 792190 16326032 540 29 13 880 1900
4 105.113 32.410 1283627  15000000" 240 25 11 640 2400
5 104.130 31.624 687520 13410911 290 37 17 1040 2700
6 104.964 32.308 695672 12000000 330 30 10 560 1600
7 104.038 31.465 465899 7814385 480 48 24 930 1350
8 103.456 31.044 527700  7500000° 320 32 13 800 2640
9 105.207 32.169 355113 5360623 360 37 12 650 1500
10 104.139 31.607 354046 5338279 345 31 17 580 1340
11 104.134 31.616 322155 4682742 270 38 17 700 1320
12 105.090 32.419 496983 4500000 450 34 9 650 1800
13 103.841 31.298 294256 4000000 400 34 15 720 1600
14 103.675 31.199 241874 3145769 320 30 17 560 1400
15 103.754 31.259 224645 2839115 290 37 16 500 1200
16 104.102 31.613 218704 2735439 175 45 26 710 1025
17 104.385 31.807 208968 2567895 335 36 20 620 1200
18 104.536 31.907 203959 2482853 220 28 20 480 1000
19 104.182 31.486 198165 2385499 340 44 20 650 1135
20 104.918 32.243 169540 1921037 260 30 26 640 1200
21 104.133 31.508 151094 1637197 400 33 25 1050 1650
22 104.962 32.301 144683 1541570 195 30 14 330 800
23 105.088 32.385 139800 1469843 165 26 12 260 800
24 105.036 32.342 134079 1387013 90 21 11 200 600
25 104.546 31.930 127156 1288622 200 33 28 580 1000
26 104.571 31.922 99821 920924 205 31 28 460 860
27 105.017 32.333 99726 919717 125 29 15 320 800
28 105.028 32.336 94769 856882 100 33 17 400 880
29 104.996 32.355 94632 855159 140 27 31 395 740
30 105.099 32.391 92128 823909 145 30 26 390 800
31 104.085 31.518 91717 818816 185 35 15 295 670
32 105.041 32.342 82329 704840 115 22 16 280 700
33 105.083 32.387 74661 615400 135 22 18 240 600
34 2# 104.908 32.243 70251 565535 160 38 22 500 740
35 105.049 32.376 70007 562808 135 24 18 250 620
36 104.982 32.291 68288 543718 175 28 20 420 970
37 104.542 31.889 65700 515331 160 34 29 365 640
38 2# 105.054 32.365 54810 400724 150 29 16 240 580
“e n (2009)
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- Table 2 Correlation analysis results for rock avalanches
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Fig. 4 Relationship between H and Hs for 38 rock avalanches
induced by Wenchuan earthquake
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Table 3 Background parameters of 4 rock avalanches used for validation
Vv o B Hs H L L{s L{g
/x10*m®  /(°)  /(°) /m /m /m /m 1% /m 1%
104°22°12.48"E 31°49°19.16"N 8.8 35 19 153 205 372 436 17.2 373 0.3
104°19°42.24"E 31°45°16.34"N 25.4 41 23 164 304 518 583 12.5 518 0.1
103°30727.87"E 31°10°50.74"N 27.9 34 25 340 433 715 731 2.3 660 -7.6
103°30702.13"E 31°25°17.39"N 71.9 38 28 385 530 763 869 13.8 900 17.9
L(s) (5) s Lig) (6)
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