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Fig.2 Slope images of five algorithms with 10 m resolution in Baiquan:

(a) H algorithm; (b) Z algorithm; (c¢) EY algorithm; (d) Sb algorithm; (e) Sp algorithm

0.00° MW .3 .43

3 FRER20m SEEAMERTESINHEERS:
(a) HE%;(b) ZH Y5 () EY Hik; (d) ShHEM;(e) Sp Bk
Fig.3  Slope images of five algorithms with 200 m resolution in Baiquan:

(a) H algorithm; (b) Z algorithm; (c¢) EY algorithm; (d) Sb algorithm; (e) Sp algorithm

R2 AIERAMEZHREPRZETHARANAESR TR

Tab.2 The expected value of square error surface of slope of five algorithms in two study areas

SR SR IX TR KE X
m HoEk  ZW¥ EY S ShEE S HEW ZW EYHE SbHB® S
10 17.303775 4.363323 1.462966 1.643493 1.504985 0.137275 0.034315 0.011435 0.012865 0.011772
20 6.776845 1.734681 0.586394 0.657532 0.602695 0.056851 0.014209 0.004733 0.005326 0.004873
40 5.399676 1.392540 0.473061 0.529898  0.485974 0.021576 0.005390 0.001795 0.002017 0.001847
60 5.050620 1.304714 0.442728 0.496125 0.454907 0.015657 0.003911 0.001299 0.001464 0.001339
80 5.163985 1.330159 0.450151  0.504798 0.462693 0.012413  0.003104 0.001035 0.001164 0.001065
100 4.342868 1.125772 0.381366  0.427686  0.392012  0.009927  0.002482 0.000827 0.000931 0.000852
120 5.070388 1.296432  0.436569 0.490135 0.448984 0.010494 0.002624 0.000875 0.000984 0.000900
140 4.555868 1.162114  0.390651 0.438758 0.401834 0.012283 0.003071 0.001024 0.001152 0.001054
160 4.296012 1.093702 0.367259 0.412574 0.377815 0.014384 0.003597 0.001199 0.001349 0.001234
180 3.867876  0.982496  0.329384 0.370149  0.338901 0.013971 0.003494 0.001165 0.001310 0.001199
200 5.284276 1.339634  0.448832 0.504476 0.461844 0.011853  0.002964 0.000988 0.001112 0.001017




% 6 34

DEM J3 3 430 3¢ B2 5 16 106 £ 5 W 19 20 A7

939

R3 ZEMRIMEREEPREFAREANFTESITE
Tab.3 The variance of square error surface of
slope of five algorithms in Suide
SrEE/m H Bk VA RS EY #y  Sh &% SpHk
10 25.774857 1.583652 0.172598 0.219456 0.183317
20 2.817487 0.169336 0.017872 0.022880 0.019043
40 1.025084 0.052471 0.005192 0.006746 0.005571
60 0.443384 0.021562 0.001992 0.002624 0.002151
80 0.260739 0.011941 0.001038 0.001383 0.001126
100 0.135163 0.006214 0.000483 0.000654 0.000528
120 0.103398 0.004097 0.000318 0.000432 0.000348
140 0.057320 0.002170 0.000164 0.000223 0.000180
160 0.037983 0.001332 0.000096 0.000132 0.000106
180 0.020790 0.000698 0.000050 0.000068 0.000055
200 0.022426 0.000728 0.000050 0.000068 0.000055
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Tab.4 The variance of square error surface of slope of five algorithms in Baiquan

Iy HEAE/m H Hk VAC RS EY #ik Sh 8k Sp J ik
10 3.334125E - 07 2.061807E - 08 2.271902E - 09 2.881219E -09 2.409992E -09
20 4.731275E - 08 2.885234E -09 3.143077E - 10 3.997281E - 10 3.338665E - 10
40 5.121349E - 09 2.999002E - 10 3.168205E - 11 4.059199E - 11 3.377400E - 11
60 2.017195E -09 1.124489E - 10 1.151265E - 11 1.485841E - 11 1.231580E - 11
80 9.974634E - 10 5.277392E - 11 5.234882E - 12 6.805048E - 12 5.619336E - 12
100 4.765929E - 10 2.406711E -11 2.332275E -12 3.046542F - 12 2.509233E -12
120 4.479483E - 10 2.128207E - 11 2.004332E -12 2.634738E - 12 2.162854E - 12
140 4.933800E - 10 2.233927E - 11 2.059983E — 2.719860E — 2.227492E - 12
160 5.493809E - 10 2.414885E - 11 2.182341E -12 2.893969E - 12 2.364630E - 12
180 4.112965E - 10 1.748558E - 11 1.559007E - 12 2.071969E - 12 1.690871E - 12
200 2.308452E - 10 9.707716E - 12 8.596793E - 13 1.142969E - 12 9.324609E - 13
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Tab.5 Entropy of slope of five algorithms in two study areas
Sr B /m
H &5k VACRIS EY &k Sb &k Sp Hik H 8k VACRIS EY &k Sbh H ik Sp B

10 8.280147 8.277432 8.270158 8.271855 8.270933 6.085774 6.084700 6.083737 6.084003 6.083865
20 8.175855 8.172381 8.156037 8.159804 8.157817 6.076809 6.073448 6.070609 6.071301 6.070953
40 8.070840 8.002440 7.966152 7.975326 7.970464 6.044079 6.032394 6.022926 6.025270 6.024004
60 7.861535 7.789253 7.734826 7.748059 7.741710 5.994827 5.971704 5.956782 5.958830 5.958113
80 7.688004 7.608856 7.539091 7.552437 7.547180 5.945360 5.909762 5.884138 5.889789 5.886822
100 7.537646 7.492832 7.400664 7.419571 7.406914 5.877058 5.828782 5.797194 5.804697 5.800611
120 7.409086 7.298705 7.200734 7.219060  7.212653 5.837558 5.771592 5.732101 5.740229 5.736321
140 7.276197 7.167188 7.063594 7.091342  7.069407 5.785088 5.704431 5.657252 5.668430 5.663597
160 7.162294 7.050129 6.945524 6.966974 6.951799 5.733902 5.643470 5.589329 5.601063 5.596500
180 7.057187 6.923913 6.822058 6.840928 6.834342 5.675013 5.573876 5.518405 5.530396 5.525335
200 6.883789 6.759965 6.653225 6.667124 6.654896 5.606094 5.502835 5.443907 5.455392 5.447467
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Fig.4 Mean slope attenuation for five algorithms in Suide
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Fig.5 Slope standard deviation attenuation for five

algorithms in Suide
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Fig.6 Mean slope attenuation for five algorithms in Baiquan
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Fig.7 Slope standard deviation attenuation for five

algorithms in Baiquan
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D22 THT 5 x5 4030 O i EE L
5 x5 ARIHT 1 EE = ORAR I N, B E’Jifiﬁt%ﬁ
PR H A I Stk — T o

4 z5i5

(1) MRAE AR 2K, e O e L3 TR AN TR o AR Al
RGBT PR T Evans-Young (EY) 1R 22 4 fi
N GERE Y O d A 5 AR A S AR R 3 ek (OF- 3
{H BRUEZE) 25 2R, 4% Bl B R T Horn (H) 8345 B
W3 Boe R SR SR g/ IR AR Y o dee B

(2) DEM Jp B 4 X 5203 9 52 i 32 58 38 B 7 Lo
FETHA AR 22 A b o AR S BRI AR
VETT A B (3 45 R 22 S R K, BT I 3k 4 X 35
JE 45 SRS WA /N 5 TAE AR 23 BRI, AN R 30531 50 A%
B 10 39 B 45 2R 2 S AR K, B30 1 11 30 0 X 3 4 R Y
M A R S DL IR 70 9 3 I 68 4 4 19 30

(3) k% DEM 73 B AR (Y R AR, 10 AP 3Rk 31 45
BB B 2 S A T 0, H R S R R A,
Horn (H) 53 19 ZE IR /b

(4) 15 52 B3 BE T 550, 2 H 8 56 1 3 BE A9 0
JBE WIAJE 5 2% 18k Evans-Young(EY)g%-ﬁﬂé i
FETEAR T BRI T 3 9 8 8, WG 5 7% 1 itk
Horn (H) 53k
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DEM Resolution Influence on Slope Algorithm Selection

1 . 2 . 1* . 1
SHI Dong ,ZHU Qifeng”, YANG Qinke ,LONG Yongqing
(1. College of Urban and Environmental Sciences, Northwest University, Xi’an 710127, China;

2. Shaanxi Institute of Zoology, Xi’an 710032, China)

Abstract; The DEM-based calculation of slope, as an essential terrain variable, is affected by DEM resolution.
The influence of DEM resolution on optimal slope algorithm should be studied to improve the slope calculation
accuracy. In this paper, two study areas Suide with complex terrain and Baiquan with simple terrain in China were
selected to generate a series of DEMs with resolutions ranging from 10 m to 200 m. Then, the slope calculation
error, the slope entropy, and slope attenuation of five slope algorithms, including the Horn (H) , the Zevenbergen
(Z), the Evans — Young (EY), the Sobel (Sb), and the Sharpnack (Sp) algorithms were compared with DEM
resolutions to understand the resolution influence on slope algorithm selection. The results obtained; (1) In each
case according to the error results, the EY algorithm was the best choice in each resolution. In contrast, according
to entropy and the mean and standard deviations of slope attenuation results, the H algorithm was the best choice in
each resolution. (2) The DEM resolution influence on the algorithm could be mainly reflected in different slope
difference results. The slope results obtained by different algorithms for high resolutions were not entirely different,
while those calculated for low resolutions were quite different. Thus, the optimal algorithm should be utilized in

low-resolution cases. (3) As DEM resolution became coarser, the slope results calculated by these five algorithms
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attenuated. However, different degrees of slope attenuation could be obtained with different algorithms, while the
minimum attenuation was obtained with the H algorithm. (4) In practical slope calculation, the EY algorithm was
preferred if the slope calculation accuracy was focused, while the H algorithm could be utilized if the slope
reduction was considered in low-resolution DEM-based calculation. The research results were of great significance
for slope algorithm selection at different resolutions and slope accuracy evaluation under different resolutions.

Moreover, they provided more accurate slope data for geoscience models.

Key words: slope; algorithm; DEM resolution; error; slope attenuation
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