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Abstract: In the current evaluation of geological hazards, there is a certain degree of arbitrariness and subjec-
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tivity in selecting the best window unit scale for the extraction of relief amplitude (also named relative slope
height). The certain error exists as compared the obtained relief amplitude parameters with the actual situation in
the study area. During the disaster assessment, using grid-based information models or various popular machine
learning methods can lead to a reduction in the reliability of the evaluation results due to the errors of the evalua-
tion factors. In the current study, we use DEM data (2 m resolution) of Mizhi County, adopt 10x10, 1x1 rectan-
gular windows for the relief amplitude extraction based on ArcGIS platform, and use the mean change-point
analysis to calculate the relief amplitude of Mizhi County from 0-256.60 m, and the best statistical cell is 59%59
with the grid length of 2 m, and the side length of the extraction window is 118m and square is 13 924 m’. After-
wards, according to the statistics on the slope height easily inducing historical landslides and collapses in the
loess region of northern Shaanxi Province, the relief amplitude in Mizhi County is divided into five intervals:
<20 m, 2040 m, 40—60 m, 60—80 m and >80 m. Due to the comprehensive influence of the original terrain
conditions, slope cutting and building of houses, factories, etc., 40-80 m is the main interval for the develop-
ment of disaster hazards, with a proportion of 88.60% of disaster hazard points.The comparison curves of infor-
mation value and hazard point density of each interval were made, which demonstrates the reasonableness of the
selection of the statistical unit and the division of the interval of the relief amplitude. The calculation and analy-
sis results of high-precision DEM data adopted first avoid the drawbacks of visually searching for inflection
points, and secondly meet the needs of digital terrain analysis and refined geological hazard investigation in the
mountainous terrains of the Loess Plateau region. The method and the results can provide technical support for
the evaluation and prevention of geological hazards in the Loess Plateau area and the management of soil ero-
sion and ecological environment protection in the middle and upper reaches of the Yellow River basin.
Keywords: loess geological hazard; relief Amplitude; mean change-point analysis; best window unit;
Mizhi County
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Fig. 2 The window operating of relief amplitude extraction

23 HETRXITERE
(DR AE LR A A E 7o i TR

K 2 m, B THA Y R AR B 138 B i K, R 2R
HABEIE 10 10x10, Z 8% 118 500x500, 7 112K



238

wmode R

NORTHWESTERN GEOLOGY

2024 4F

ZHaE R 10, B EhERE N 10,

T, = 10 =10,20,30,40-+++, 500

(D

KD, TS AFEARE DR AR, B
Bh my 1 T B TS A B O R AR,
FAE R my s AT D IS AR, S m’;

iR B AR R

(2) X5 25 B8 (1) Jr 1580 1) BRLAE b 35 B T O 450
InT, 5 5)3# 19— A AL R REAR X, 508 X ] R
J (X, , i=10,20,30,40- -+, 500}; 4R J5 5505 X

ARSI X RIS 2257 J7 S
- v X B
x=;n_1 (n=50) (2)
S =(Xi—-X) (n=50) (3)

)X FEA k(k=2), ¥ X 53 /5 W4l 31
@J, E[] {)(z’ XS/YAI}*H {Xk’ X/(+1"'X50}» Fﬁ)ﬁﬁ%%‘]ﬁ%ﬁﬁﬁ

Je WA BN ARSI X 0, Xy LA G BEREAS Y B
ZEXFMZHS, .

()HE S5 S HZEMEAS, Ed b AS 55 0K
JINEG il 2 ok T3 BE AR G2 B IX T, i A DX ] YRR
CE gl 1, A bk 4 N0 9E, B0 s 34k
FSEER RN NN

AS =S -,

(i=1,2,3,4e » 50D D)

3 KIEE M REREZRBGHE

B O 4 1010 B2 &2 K 1R X
BEXE K G ELRS BE O 2m 1) DEM M4 BdiE, 2E 4 %
FH ArcGIS B £ 5 0 A T 2 AT 4 H, DL 1 gk
] B Ry 10 26 SR A5 19 1 A8 500k 19 728 Ak X T), B 58
10x10, 20x20, 30x30, -+ -+ 500500 f14)F- 4 1 P 2 AR
JE, A XTI 4 o B A AR B L% 1

3.1

*1 BORE ERSEUHMEEREXRFITE
Tab. 1 Statistics on the number and area of rectangular windows with the average relief amplitude
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extracting the average relief amplitude
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Tab. 2 Statistics results of the mean-change-point method for rectangular window
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Tab. 3 Statistics results of the mean-change-point method for rectangular window
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B (D) mMm®) (ss) || BECGH) mE(m)  (ss) || BEC) mBm)  (sS)

50 10 000 0.0139 57 12996 0.0642 64 16384 0.049°8

51 10404 0.0259 58 13456 0.065 6 65 16 900 0.043 6

52 10816 0.0362 59 13924 0.0657 66 17424 0.0365

53 11236 0.0448 60 14400 0.0647 67 17956 0.028 6

54 11664 0.0519 61 14884 0.062 6 68 18496 0.0198

55 12100 0.057 4 62 15376 0.0593 69 19044 0.0103

56 12544 0.0615 63 15876 0.055 1 70 19 600
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Fig. 5 Rectangular window difference variation curve (step

distance of 1)
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Fig. 6 Relief amplitude and distribution of geological hazard potential sites in Mizhi County
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Tab. 4 The information value base on classification of relief amplitude
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<20m 45.80 20 0.46% 0.4367 —2.1489
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40~ 60 m 494.51 1658 37.82% 3.3528 —0.1105
60~ 80 m 407.80 2226 50.78% 5.458 6 0.376 9

>80m 87.82 365 8.33% 4.156 1 0.1043
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Fig. 7 Pictures of potential hazards in Mizhi County
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