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The main factors causing the seismic landslide distribution difference
on two sides of the faults

—A case study of landslide distribution in Beichuan area

CHEN Xiao-Li, LI Chuan-You, WANG Ming-Ming, LI Zheng-Fang

Institute o f Geology . China Earthquake Administration, Beijing 100029, China

Abstract It is generally believed that rock properties, topography, slope degree, seismic
intensity, epicentral distance etc. have a main influence on the spatial distribution of seismic
landslides ignoring the influence of the seismic fault mechanics. Landslides triggered by 5. 12

Wenchuan Great Earthquake mainly occurred along the LLongmenshan Fault Zone, but they were
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distributed asymmetrically on the uplift side and foot side. More than 80% of the total landslides
Great Earthquake.

54 %5
is more evident in Beichuan area where it is one of the most damaged areas during Wenchuan
Based on GIS technology,

and foot sides.

and almost all the huge landslides are located at the uplifted side of the faults. This phenomenon

this paper analyzed landslides distribution
characteristics of the study area, and as well landform elevation, slope degree, rock property,

aftershock distribution, surface deformation, seismic peak ground acceleration of both the uplift

Moreover, it discusses the key influencing factors that caused the landslide
distribution difference between the uplift and foot sides of the faults. The results show that in the
study area landslides concentrated within 5km from the fault rupture zone, and there are

significant differences in number and distribution area of the landslides between the uplift side and
foot side. The distribution area of the landslides at the uplift side is more than 8 times that at foot

side. Landslides are prone to occur in areas with elevation lower than 1500m and slope degree 25
~40. Both uplift and foot sides have equivalent proportion of such area, but the number of

landslides at the uplift side is far more than that at foot side. In the area with same slope degree,

landslides at uplift side are more than 3 times that at foot side. Most landslides developed in the

Cambrian and Sinian strata close to the rupture zone at the uplift side. Because Wenchuan Great

side. It is concluded that the main influencing factors caused the obvious difference of the
landslides distribution should be contributed to the mechanics of the seismic fault, not the
landform elevation, slope degree and rock type.

Earthquake was caused by thrust faults, aftershocks and large deformation occurred at the uplift
mechanics

side. Also, the seismic peak ground acceleration attenuates more slowly at uplift side than foot
Keywords

Earthquake-triggered landslide, Landslide distribution, Influencing factors, Fault
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Table 1 Landslide density of uplift and foot sides

in the study area

(A KB E A (km?) W3 A (km?) LARCY%)
I3 436.5 34.5 7.9
T 181.9 3.9 2.1

R2 MRARBERENSESS

Table 2 Elevation of landslides in the study area

3 DX 3R i A T if B W RER
(m) Ar(km?) Ay (km?) AL/Avr
<1000 157.858 17.584 0.458
1000~1500 307. 242 17.175 0.448
1500~2000 138.434 3.309 0.086
>2000 14. 866 0. 285 0.007
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Table 3  Slope degree of landslides in the study area

W R T i 1 B AN IF) 35 J3E 36 35 o5 L 49

(@) (km?) AL (km?) (AL/Ai) (Y0
<10 78.136 4.617 12.0
10~15  46.373 1.943 5.1
15~20  83.557 2.550 6.6
20~25  118.490 4.390 1.4
25~30  118.162 6.794 17.7
30~35  97.517 9.212 24.0
35~40  55.308 6. 407 16.7
40~45  17.357 2.184 5.7
45~50 3.236 0.241 0.6
=50 0.263 0.015 0.0
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Table 5 Landslide distribution on both sides of the fault in different slope degree
mIESE LRAR o, CEWRER RURL RRER L, TEIRER
’ (ALu/Av) ’ (ALp/Ap)
<10 47.228 0.108 4.237 0.090 30. 908 0.170 0. 380 0.012
10~15 30. 265 0. 069 1.768 0.058 16. 108 0.088 0.175 0.011
15~20 58. 851 0.135 2. 389 0.041 24.706 0.136 0.161 0. 007
20~25 88. 050 0.202 4.025 0.046 30. 441 0.167 0.365 0.012
25~30 88. 415 0.203 6.093 0.069 29. 747 0.163 0.701 0.024
30~35 72.146 0.165 8.357 0.116 25.371 0.139 0. 855 0.034
35~40 37.666 0.086 5. 494 0.146 17.642 0.097 0.913 0.052
40~45 11.484 0.026 1. 856 0.162 5.873 0.032 0.329 0.056
45~50 2. 060 0. 005 0.219 0.106 1.176 0. 006 0.022 0.019
=>50 0.153 0. 000 0.015 0.095 0.110 0. 000 0 0
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Table 6 Landslides distribution in different stratum
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Table 7 Landslides distribution at different slope degree in the stratum(km?®)
) <10 10~15 15~20 20~25 25~30 30~35 35~40 40~45 45~50 >50
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Table 8 Peak ground acceleration at 3 seismic stations

HoiE B o ZJECE 258 (°N) HE A 244 B (o) E-W(gal) N-S(gal) U-D(gal)
LM 104. 41 31.77 493. 4 548. 6 214. 4

VLI 2 1 104. 62 31.78 347.0 512.5 448.1

AT 104. 78 31.91 470. 2 519.6 210. 8
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Fig. 4 Slope degree map of the study area

(Red lines represent ground surface rupture)
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