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ACCURATE AND EFFICIENT METHOD FOR LOESS LANDSLIDE FINE
MAPPING WITH HIGH RESOLUTION CLOSE-RANGE PHOTOGRAMMETRY

PENG Dalei XU Qiang DONG Xiujun QI Xing JU Yuanzhen LI Huajin

( Stase Key Laboratory of Geohazard Prevention and Geoenvironment Prosection Chengdu University of Technology Chengdu 610059)
Abstract The precise calculation of landslide volume seems simple but difficult actually. The Loess Plateau has a
few characteristics which include sparse vegetation high degree exposure of rock and soil and landslide
susceptibility. It has occurred many landslides. Compared with the traditional calculation method such as remote
sensing and 3D laser scanning digital close-range photogrammetry is little affected by all kinds of factors and has
the features of flexible operation high efficiency and high precision products. This paper uses Dangchuan 2% loess
landslide in Heifangtai tableland as an example. It uses high resolution close—range photogrammetry data to analyze
topography change between pre-sliding and post-sliding. Based on the field investigation and carrying out fine
mapping of the landslide this paper realizes the digital landslide. The detailed study consists of landslide
influence landslide area landslide volume loose coefficient of landslide volume and the local dry density change.

The results are shown the follows.( 1) It covers a total area of 105216m” with 217m in north-south direction and
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176m in west-east direction. The average thickness of the landslide is about 20m( slip source area) with sliding
782m trailing 122m in altitude from the landslide crown to landslide top.( 2) According to the characteristics of the
sliding and accumulation of each part of the slope it is divided into the collapse zone the main sliding zone the
sliding zone the circulation accumulation area the shovel winding accumulation area the extrusion and
accumulation area the two accumulation area and the dust accumulation area.( 3) According to high resolution
DEM the sliding volume is 31.72% 10'm’ and accumulating volume is 49.96 x 10*m®. ( 4) The overall loose
coefficient of the landslide is 1. 411. The local dry density has great difference which has close relationship with
the development characteristics and the movement process of the landslide.

Key words Loess landslide High resolutions closerange photogrammetry Accumulation characteristics
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1
Fig. 1 The distribution of landslides in Heifangtai and the location of Dangchuan2* landslide
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2
Fig. 2 The compared of positive photographic image from pre-sliding to post-sliding
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Table 1 Satistics of residual error of control points
by aero triangulation( m)
X 0.071 0.037265936 0.011 0.115
Y 0.0425 0.039544279 0.004 0.083
0.087073727 0.042534545 0.012 0.131
0.043375 0.045457762 0.003 0.184
3
Fig. 3 Point cloud data acquisition process °
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4
Fig. 4 Field work scenarios
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Fig. 5 The compared of DEM image from pre-sliding to post-sliding
a. DEM ; b. DEM
6 2* ( 9b)
Fig. 6 Longitudinal geological profile 1-1 at the Dangchuan 2* land slide( the position in Fig. 9b)
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Fig. 7 Principle of volume calculation in loess landslide
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8
Fig. 8 Three dimensional model and height change in presliding and post-sliding
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Fig. 9 The movement route of Dangchuan 2% landslide by orthogonal projection intage( a)

Engineering geological map of Dangchuan 2* landslide( b)
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Table 2 Sliding volume bulk volume and loose coefficient

of the loess landslide

A3—

n3—

Table 3 The dry density void ratio and loose coefficient

of soil samples in different regions

/m? /m /10%m? /geem™ (e)
DEM 27422 11.57 31.72 T1 ( TK3-3) 0.955 1.827 1.046
/m? 27400 4 12.69 T2 ( TK5-) 1.049 1.574 1.149
— — 44.40 T3 ( TK3-1) 0.999 1.703 1.094
27400 4 12.69 T4 1.021 1.644 1.118
/m*  DEM 77800 6.42 49.96 TS 1.095 1.466 1.199
— — 62.65 T6 ( TK3-5) 0.913 1.957 1.000
” B - it :1:7 ( :1:1<441) 1000 1700 1.095
8 (TK1-2) 0.997 1708  1.092
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