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Quantitative Analysis of the Optimal Extraction Area of Relief Amplitude
and Geomorphological Classification Research; A Case Study of Wu’an City
CHI Hong-qing'”, PENG Xiao-di'*, HU Xian-zhen'*, LIU Shuo'*" , FU Shao-jie'*, DU Min'"

(1. The Institute of Geo-environment Monitoring of Hebei Province, Shijiazhuang 050021, China;
2. Hebei Key Laboratory Geological Resources Environment Monitoring and Protection, Shijiazhuang 050021, China)

[ Abstract] In order to analyze the effect of maximum window area and multi-resolution DEM ( digital elevation model) on the
extraction of optimal area for relief amplitude, explore feasible solutions to quantitatively analyze the optimal area, and classify
landforms based on the best results of various types data. Based on three DEM data obtained, including ALOS ( advanced land
observing satellite) , ASTER GDEM. V2 ( Version 2 of the advanced spaceborne thermal emission and reflection radiometer global
digital elevation model) and SRTM3 (3 arc-seconds shuttle radar topography mission ), the influence mechanism was statistically
analyzed by calling the Arcpy module and using the mean variation point method, respectively, with the maximum window area and the
resolution of the DEM as a single variable. In order to determine the appropriate maximum window area, the traversal method to
correlate the relief amplitude classification results with the DEM data were proposed, to determine the optimal area for different data
according to the maximum correlation coefficient, and to arbitrate the elevation classification data to obtain the geomorphic distribution
map. The results show as follows. The optimal area increases in a stepwise manner with the increase of the maximum window area.
There is a negative correlation between the DEM resolution and the optimal area in the same area range, that is, the corresponding area
decreases sequentially with the increase of resolution. Based on the correlation analysis, the maximum correlation coefficient of ALOS
DEM is 0. 785 0, which corresponds to the optimal area of 0. 21 km>. ASTER GDEM. V2 DEM is 0. 764, with an area of 0. 32 km®,
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and SRTM3 DEM is 0. 782, with an area of 0. 40 km>. The geomorphological classification maps corresponding to the optimal areas of

the three data were obtained, and by comparing them with the spatial distribution of China’s 1: 1 million geomorphological types, it is

concluded that the distribution of geomorphological features of the experimental data is more reasonable, and the boundaries are more

clear. It is concluded that the maximum window area has a greater influence on the optimal area compared to the DEM resolution, and

in order to solve the influence of the maximum window area, the correlation analysis can provide a theoretical basis for quantitatively

determining the optimal area of relief amplitude.
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Fig. 1  Geographical location map of the study area
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HRARAR L, 3 A o3 A AR AR, T4 43 A 5 HRF

Ji, B B A ARG L, AR e

FETF 1: 100 JTEEA 3 F DEM, it T2
T H S ZEARIE 500 XA K o BRI e, 2 SR an sk 2
FiR

F2e 2 15, 1: 100 J7E58a A1 ALOS X437 #p
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3 B 1 F SRR & 2 24 B R AR Y 50%
AR Fe b 5 iR Fe e, 1: 100 J7 %5085 1 FL
A 5% ,3 FhCHE i AR 7 Fe el ; @/ VAR AR 1L
1:100 J7 5048 5 e 49 23% , ALOS 5 4 7%,
ARSER GDEM. V2 (5 [t 11% , SRTM3 i It 9% ;
G/ AR il 1:100 05 808G AN R 0.5%
ALOS . ARSER GDEM. V2 Fil SRTM3 % [ AHE ; @
ERAL LA EAR AL, 1: 100 7808 &5 2 33%
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Table 2 Statistical table of various data geomorphological area and proportion of Wu’an City
THiAL/ km? Hi He/ %
i R 1:100 77 ALOS ASTER SRTM3 1:100 7 ALOS ASTER SRTM3
GDEM. V2 GDEM. V2
11 (IR S 506. 32 540. 34 278.20 525.59 27.85 29.72 15.30 28.91
21 I B 1 201. 00 413. 45 605. 13 403. 49 11. 06 22.74 33.29 22.19
31 fRIEG4R F B 82.79 582. 08 572. 31 569. 27 4.55 32.02 31.48 31.31
32 iR e 0. 00 4. 66 1.70 1.71 0. 00 0.26 0. 09 0.09
41 /NERARARLL 423.91 129. 87 197.15 162. 40 23.32 7.14 10. 84 8.93
42 N NG T 6.44 147. 46 163. 51 155. 54 0.35 8. 11 8.99 8.56
51 AR L 187.20 0.00 0.00 0. 00 10. 30 0. 00 0. 00 0. 00
52 kR 410. 35 0.15 0. 00 0. 00 22.57 0.01 0. 00 0. 00
A 1 818. 00 1 818.00 1 818.00 1 818.00 100. 00 100. 00 100. 00 100. 00
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Fig. 12 Spatial distribution map of various types geomorphological data in Wu’an City
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