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Fig.1 Map showing the landslide distribution in the study area
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Table 1  Relief amplitude changing with analysis grid size in Tianshui Prefecture
Mg mAY/mM* RRHIEERRE/m FHHIERRE/m || RN mR/m? ERMIEERE/m SEEIEERE/m
2x2 3 600 163 15.68 17 x17 260 100 620 171.96
3 x3 8 100 255 30.71 18 x18 291 600 645 179.08
4 x4 14 400 282 44.88 19 x 19 324 900 658 185.94
5x5 22 500 299 58.17 20 x20 360 000 670 192.6
6 x6 32 400 334 70. 62 21 x21 396 900 679 199. 04
7 x7 44 100 357 82.32 22 x22 435 600 687 205.31
8 x8 57 600 388 93.36 23 x23 476 100 687 211.37
9x9 72 900 409 103.79 24 x 24 518 400 691 217.3
10 x 10 90 000 428 113.71 25 x25 562 500 691 223.03
11 x11 108 900 454 123. 14 26 x26 608 400 691 228.65
12 x12 129 600 483 132.16 27 x 27 656 100 692 234.1
13 x13 152 100 510 140.77 28 x28 705 600 699 239.45
14 x 14 176 400 531 149.04 29 x29 756 900 707 244. 64
15 x15 202 500 557 156.96 30 x30 810 000 719 249.75
16 x 16 230 400 589 164.61
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Fig.2  Fitting curve between analysis grid area and average

relief amplitude
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i S; AS i S; AS
2 17.00 1.88 16 10.18 8.70
3 15.35 3.53 17 10.49 8.39
4 13.93 4.95 18 10. 84 8.04
5 12.86 6.02 19 11.28 7.60
6 11.90 6.98 20 11.75 7.13
7 11.21 7.67 21 12.29 6.59
8 10.63 8.25 22 12.87 6.01
9 10.23 8.65 23 13.47 5.41
10 9.93 8.95 24 14.16 4.72
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Table 3  Classification of relief amplitude and CF, WOE, I and CP value in Tianshui Prefecture

B R BE 534 I S H A A T Y B AR A CF i WOE {§ [958 AT AE
1: <30 m 215 777 1489 —-0.551870 -0.821670 —-0.794217229 0.451935
2:30~60 m 326 836 8 883 0.444992 0.631716 0.576604306 1.779984
3:60~90 m 1 139 664 34 448 0.502516 0.935868 0. 682885664 1.979582
4:90 ~120 m 1309 257 35 769 0.447943 0. 820062 0.581790001 1.789238
5:120 ~150 m 1 150 038 12 146 -0.311610 —-0.438820 —-0.368626883 0.691683
6: 150 ~180 m 989 990 4174 —0.726940 —-1.422740 —1.286896549 0.276126
7. 180 ~210 m 695 978 1 520 —-0.858840 -2.057600 —1.944684232 0. 143032
8:210 ~240 m 391 850 443 -0.927010 -2.676200 -2.603141138 0.074041
9: >240 m 262 193 96 —-0.976380 —-3.786550 —-3.730564477 0.023979
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Fig.4 The weighted values calculated by four statistical

methods under different classification of relief amplitude
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Analyzing the impact of relief amplitude to loess landslides
based on SRTM DEM in Tianshui Prefecture

SU Xing'*, WEI Wanhong’, GUO Wangin’, WANG Siyuan',
WU Weijiang”, YE Weilin'*

( 1. Key Laboratory of Western China's Environmental Systems ( Ministry of Education) , College of Earth and Environmental Sciences, Lanzhou

University, Lanzhou 730000, China;

730000, China;

WANG Guoya®,

2. Geological Hazards Prevention Institute, Gansu Academy of Sciences, Lanzhou
3. State Key Laboratory of Cryospheric Sciences, Northwest Institute of Eco-Environment
and Resources, Chinese Academy of Sciences, Lanzhou 730000, China )

Abstract; Based on the SRTM DEM in the resolution of 30 m in municipal districts of Tianshui Prefecture,
spatial neighborhood analysis was done with the window of 29 different sizes (from 2 x2, 3 x3,---, to 30 x
30). Then, mean change-point analysis was done to select the best statistical unit ( the size of window). The re-
sults show that the curve appeared a inflection point at the grid unit of 12 x 12 mesh size (12.96 x 10* m*),
which can be taken as a threshold and be used as the optimal analytical unit. Hereby, a grade diagram of relief
amplitude can be completed in the study area with the mesh size of 12 x 12. The correlation of loess landslides
with relief amplitude were quantitatively calculated with certainty factor method, weights-of-evidence method,
information method and conditional probability method. The result shows that the relief amplitude of 60 ~120 m
is the sensitive relief, in which, 60 ~90 m is the relief with most landslides and is most sensitive to landslides.
Key words: loess landslide; relief amplitude; certainty factor method; weights-of-evidence method; information

method; conditional probability method; Tianshui Prefecture
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