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Particle-size s Fractal Characteristics of Debris-flow
Deposits and Associated Influencing Factors

YANG Wei' > CUI Peng' ZHUANG Jian—qi' > ZHANG Jian—giang' *
( 1. Institute of Mountain Hazards and Environment Chinese Academy of Sciences and Ministry of Water
Conservancy Key Laboratory of Mountain Hazards and Land Surface Process Chinese Academy of Sciences
Chengdu  Sichuan 610041 China; 2. Graduated School of Chinese Academy of Sciences Beijing 100049  China)

Abstract: Numerous debris flows were triggered by the Wenchuan earthquake bringing a large number of casualties
and property loss to the mountain area. For better understanding and prediction of debris flow particle size analyses
were carried out on field samples of debris flow deposits. Fractal structures of debris flow deposits were also analyzed
based on fractal theory in the area. The fractal dimension ranged from 2 to 3 with an average of 2.49 and standard de-
viation of 0.19 showing a low dispersion degree of fractal dimension. The influences of lithology total volume of
loose materials and slopes on the particle composition of debris flow deposits were studied. The results show that the
deposits of siltstone have the minimum fractal dimension value followed by those of sandstone and marl. In contrast
the deposits of quartz diorite and limestone have the highest and the second highest fractal dimension value. The frac—
tal dimension values of the deposits increases with the total volume of loose materials as well as the gully slope. The
fractal characteristics of the deposit indicate the risk of debris flow providing evidences for characterization and pre-
diction of debris flow activities.
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D=3-b (2)
Mandelbrot 1977
r r 32
N : ( 1), 0.98
N=(D)r=r (1)
r
:D— o ’
1

>60 60 ~ 20 ~ 10 ~ 5~ 2~ 0.5~ <0.25 ; D

mm 20mm 10 mm 5 mm 2mm 0.5 mm 0.25 mm mm
8.5 15.9 13.1 16.5 21.3 14.6 5.0 5.2 1.000 2.344
6.5 38.4 16.1 9.9 7.7 7.1 4.8 9.5 0.985 2.607
11.8  36.1 9.3 6.8 9.5 11.2 7.2 8.1 0.992 2.652
— 5.0 24.4 8.9 11.2 16.0 13.2 7.1 14.3 0.998 2.639
— 7.2 30.9 10.2 6.7 8.4 10.2 2.8 23.4 0.999 2.773
13.6 19.4 16.3 20.8 14.2 6.4 2.9 6.4 1.000 2.275
0 15.3 5.8 8.8 20.4 21.5 7.6 20.7 0.999 2.593
0 50.1 19.2 12.4 9.0 4.7 2.3 2.2 0.998 2.298
0 33.7 28.4 16.2 9.8 5.3 2.2 4.4 0.997 2.248
0 36.8 21.3 17.9 11.1 5.4 2.5 5.0 0.998 2.297
7.2 27.1 7.4 6.9 11.3 10.7 5.7 23.8 0.997 2.767
0 18.8 41.0 23.6 12.9 1.8 0.4 1.5 0.996 2.554
12.3  30.5 15.8 16.6 14.5 5.8 1.4 3.0 0.997 2.583
0 47.5 19.8 11.0 8.0 4.9 2.1 6.6 0.999 2.380
5.2 39.7 16.2 11.8 11.0 6.6 2.5 7.0 0.999 2.480
0 38.5 22.2 11.3 11.1 8.2 3.7 4.9 0.999 2.491
4.0 31.1 10.6 7.0 12.3 12.8 3.2 19.0 1. 000 2.671
0 33.2 24.0 16.3 13.3 6.7 2.4 4.1 1.000 2.333
0 33.4 14.9 9.6 10.1 9.9 3.7 18.5 0.99%4 2.687
4.4  23.3 11.0 9.4 13.5 15.3 4.2 18.8 1.000 2.754
4.9 39.7 19.8 10. 1 7.6 4.6 2.7 10.6 1.000 2.654
0 39.6 22.8 15.2 10.8 5.4 2.0 4.3 1.000 2.282
0 39.5 27.8 12.7 8.3 5.2 2.3 4.1 0.992 2.513
0 35.7 28.2 19.0 9.8 3.6 1.4 2.3 0.998 2.044
0 21.8 18.2 20.7 18.1 8.5 3.3 9.4 0.999 2.353
0 33.6 22.5 16.2 10.7 6.9 3.6 6.6 0.996 2.417
3.1 25.5 17.1 11.6 12.1 9.7 4.9 16.0 1.000 2.634
0 26.6 17.6 15.3 17.9 12.3 5.1 5.1 0.998 2.425
( ) 6.2 36.0 25.4 15.5 9.4 3.2 1.0 3.4 0.999 2.116
13.7  37.0 12.8 7.6 7.7 7.6 4.9 8.8 0.997 2.657
25.6  20.8 9.3 7.7 11.5 10.4 5.0 9.8 1.000 2.606
0 11.7 20.6 21.0 18.6 9.3 3.9 14.9 1.000 2.453
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