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Study on the relationship between the topographic relief amplitude and the
spatial distribution of slope geological hazards in Sichuan Province
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Abstract: The degree of topographic relief is closely related to the spatial distribution of slope geohazards, however,
there are few studies that consider the optimal statistical unit, the types of geohazards and the scale of geohazards at the
same time. In this paper, the Sichuan Province which has a huge span of geomorphologic units is taken as an example,
the mean change-point analysis information method was applied to determine the optimal statistical unit, and the data
statistical models, such as the frequency ratio model (FR), the information value model (IV), and the certainty factor
method (CF) were used to study the impact of topographic relief on the spatial distribution of slope geohazards. The
results showed that there was a significant positive correlation between the average topographic relief and the size of the
statistical window. The window size of the optimal statistical unit is 20X 20, covering an area of 3.24 X106 m®. The
slope geological hazards were mainly distributed in the hills and small undulating mountains, which accounts for 68.9 %
of the total number. Among them, the susceptible range for landslides was 50~350 m, and for collapses was 50~200

m. The small undulating areas were more favorable for the development of small-scale geohazards, while the large
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undulating areas were more favorable for the development of medium and large-scale geohazards.

Key words: collapse; landslide; topographic relief amplitude; optimal statistical unit; spatial distribution; Sichuan Province
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Fig.1 Geographic location and the spatial distribution of

slope geohazards in Sichuan Province
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Table 1 Topographic relief amplitude changing with statistical window number
e Bt gﬁgz gﬁfﬁ;ﬁfﬁ S/mt AS/m® | BIRSHCR gi;ffn éﬁgjﬁ S/m’  AS/m’
2X2 41.57 3.24 10" 50.17 1.18 29X 29 606.35 6.81X10° 15.85 35.50
3X3 80.90 7.29x10* 44.43 6.92 30X 30 618.34 7.29%10° 16.60 34.75
4X4 117.30 1.30X10° 39.15 12.20 31X 31 630.35 7.78X10° 17.40 33.95
5X5 150.98 2.03X10° 34.59 16.76 32X 32 641.15 8.29 X 10° 18.25 33.09
6 X6 182.29 2.92X10° 30.68 20.67 33X 33 653.11 8.8210° 19.15 32.20
X7 211.62 3.97X10° 27.34 24.01 34X 34 663.89 9.36X10° 20.09 31.25
8 X8 239.04 5.18X10° 24.49 26.86 35X 35 674.44 9.92X10° 21.07 30.27
9X9 265.01 6.56 X 10° 22.06 29.28 36X 36 683.91 1.05X 107 22.09 29.26
10X10 289.56 8.10X10° 20.00 31.34 37X 37 694.59 1.11x 107 23.15 28.20
11X11 312.87 9.80 X 10° 18.26 33.08 38X 38 704.93 1.17 X107 24.24 27.11
12X12 335.13 1.17 % 10° 16.80 34.54 39X 39 714.46 1.23% 10" 25.36 25.98
13Xx13 356.21 1.37 X 10° 15.59 35.76 40X 40 723.93 1.30X 10 26.51 24.83
14X 14 376.42 1.59X10° 14.60 36.75 41X41 734.56 1.36 X107 27.70 23.65
15X 15 395.86 1.82X10° 13.80 37.54 42X 42 742.96 1.43X< 107 28.90 22.44
16 X16 414.25 2.07X10° 13.19 38.16 43X 43 752.24 1.50 X 107 30.13 21.21
17X17 432.36 2.34X10° 12.74 38.61 44X 44 760.22 1.57 X107 31.39 19.96
18X 18 449.57 2.62X10° 12.43 38.91 45X 45 769.31 1.64 10" 32.67 18.68
19X19 466.05 2.92X10° 12.26 39.09 46 X 46 778.47 1.71 X107 33.97 17.37
20X 20 482.36 3.24 X 10° 12.21 39.14 47 X 47 786.68 1.79 X107 35.29 16.05
21x21 497.73 3.57X10° 12.26 39.08 48X 48 793.98 1.87 X107 36.63 14.71
22X 22 512.59 3.92X10° 12.43 38.92 49X 49 802.49 1.94 < 107 37.99 13.35
23X 23 527.62 4.28X10° 12.68 38.66 50X 50 810.12 2.03X 10’ 39.37 11.97
24X 24 541.48 4.67X10° 13.03 38.32 51X 51 817.81 2.11X10 40.77 10.58
25X 25 554.69 5.06 X 10° 13.45 37.90 52X 52 827.31 2.19X 10 42.18 9.17
26X 26 568.32 5.48X10° 13.95 37.40 53X 53 833.29 2.28 X 10" 43.60 7.74
27X 27 581.43 5.90X10° 14.52 36.83 54X 54 841.61 2.36 X 10" 45.04 6.31
28X 28 594.14 6.35X10° 15.15 36.19 55X 55 849.71 2.45X 10" 46.49 4.85
1200 Wit 295 T B G T AR B R K A% Bl 20~55 B,
1000 F 13 g AS B ZE T 5.0 i BV R/ o A% Al 2020
S ol ® 0979/ XEI 9 AS 0 MR T A, B A5 AS LR (1 3),
S ool A B 34 logarithmic i 2 (45 25 , HE X4 132 169 57 4 /1 B
g | s R 5 I M R R A SR TE G L R
Y / ‘ DEM I U 5 5 B 20 X 20 7 6 57 (9 45 1858 o
200 ¢ 5% X $ U JE 6 AR B2 ) e AR Gt 50T, B 4 i
ot ! 1 ; JCH LR /N Hy 3.24 X 10° m?,
0 107 2107 3%X107
GeikH T AR /m

B2 SitBTHERETHHEEREL G ML

Fig.2 Fitting curve of statistical unit area and average

topographic relief amplitude
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Table 2 The statistics of the classification of topographic relief amplitude
AR R ﬁﬁﬁﬁ/ R IEHL %ﬁﬁﬁﬁ/ﬁﬁﬁﬁ Eﬁﬁﬁmlﬁﬁﬁﬂ/ K PR/
G {E/m 10" km” ks (A~ +km™) FA A~km?) e (4~ +km*)

R1 <50 3.04 3269 0.11 R14 650~700 2.26 1575 0.07

R2 50~100 3.64 9992 0.27 R15 700~750 2.03 1348 0.07

R3 100~150 2.45 7258 0.30 R16 750~800 1.84 1148 0.06

R4 150~200 2.11 5502 0.26 R17 800~850 1.64 943 0.06

R5 200~250 2.22 5541 0.25 R18 850~900 1.43 712 0.05

R6 250~300 2.45 5256 0.21 R19 900~950 1.21 717 0.06

R7 300~350 2.61 4646 0.18 R20 950~1000 0.97 488 0.05

RS 350~400 2.71 3642 0.13 R21 1000~1050 0.81 420 0.05

R9 400~450 2.73 3205 0.12 R22 1050~1100 0.58 286 0.05
R10 450~500 2.72 2804 0.10 R23 1100~1150 0.47 208 0.04
R11 500~550 2.59 2539 0.10 R24 1150~1200 0.34 173 0.05
R12 550~600 2.46 2106 0.09 R25 >1200 0.86 330 0.04
R13 600~650 2.42 1916 0.08
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Fig.4 The spatial distribution map of topographic

relief amplitude and slope geological hazards
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Fig.5 The spatial distribution map of geomorphic type

and slope geological hazards
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Fig.6 The statistical chart of the correlation between
topographic relief amplitude zoning and the

distribution of slope geological hazards
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Fig.7 The comparison of FR, I and CF value for classification of topographic relief amplitude
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