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Selection method for optimum DEM resolution of slope micro-relief

REN Lei, LI Guang-lu, YANG Chen-hui, WEI Zhou, YANG Juan

(College of Natural Resources and Environment , Northwest A&F University ,Yangling s Shaanzi 712100, China)

Abstract: [Objective] This research aimed to find out the selection method for optimum DEM resolu-
tion of micro-relief. [Method) Slope micro-relief with two different complexities (the bared plot with low
complexity and the ploughed plot with high complexity) were selected to analyze the changes in three quan-
titative parameters including slope root-mean-square error (ms) ,soil roughness (C,) and time of generating
the micro-relief DEM at different micro-relief DEM resolutions and select the optimum DEM resolution.
[Result) ms could quickly reduce the selection range of resolution and enhance the purpose of follow-up
study. The trends of C, of two micro-reliefs DEM were similar as the change of resolution with power func-
tion relationship. The optimum resolutions of 2 micro-reliefs DEM could be selected by analyzing C, and
time of generating DEM., There was no relationship between the optimum resolution and micro-relief com-
plexity with same original data. [Conclusion) The optimum resolution of bared plot and ploughed plot was
4 mm, The selection method established in this study was feasible for selecting the optimum DEM resolu-
tion of micro-relief.
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Fig. 1 Photos and DEMs of micro-reliefs with different complexities (Resolution=1 mm)
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Table 1 Statistics of C, of 2 micro-reliefs at different resolutions
150 b T /I [X i 2 SEREL 43 BE# /mm Resolution

Micro-relief plot Sampling line 1 2 3 4 5 6 7 S
L1 12.29 9.69 7.78 6.98 6.54 6.26 5.87 5. 74
BN X L2 11. 82 9.78 8.63 7.60 7.03 6.72 6.43 6.28
Bared plot L3 19.73 14.30 10. 93 8.92 8.29 7.72 7.03 6.81
L4 10. 10 9.05 7.71 7.33 6.61 6.19 5.97 5.84
L1 36. 24 29. 00 25. 25 22.48 17.15 15. 40 14. 21 13.26
EHE N X L2 31. 49 27.55 25.19 22,42 19.98 18.19 17.23 16.17
Ploughed plot L3 26. 22 21. 82 19. 39 16. 70 15. 27 13.17 12.95 12.90
L4 25.38 18. 44 17.23 14.23 13.18 12. 60 12.06 12.32

[CENANEIES RPELL /3 ##% /mm Resolution

Micro-relief plot Sampling line 9 10 11 12 13 14 15 16
L1 5.66 5.57 5.54 5.50 5.45 5.46 5.51 5.42
YN X L2 6.14 6.06 5.97 5.89 5. 89 5.82 5.79 5.78
Bared plot L3 6. 66 6.51 6.34 6.22 6.13 6.10 6. 04 5.99
L4 5.66 5.63 5.56 5.45 5.43 5.37 5.31 5.29
L1 12.59 11. 82 11. 34 11.19 10. 92 10. 67 10. 33 10.13
N X L2 15. 20 14.13 13.56 13.32 12. 87 12. 04 11. 60 11.27
Ploughed plot L3 12.18 12.11 11.72 11.45 11.28 10. 99 10. 84 10. 65
L4 11.45 11.72 11.07 10. 85 10. 49 10. 48 10. 38 10. 02

R 1 Bt » 22 AN [ 20 B R (1~16 mm)

R ) b 2 M PR A 1) e e [ 051 A T A B A [ 3
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Changing trend of C, along with the resolution at different resolutions
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Table 2 Time of generating micro-relief DEMs at different resolutions

J3#EE /mm IR /s 43 BEH/mm IR /s 43 BEAE/mm i El /s J3HEAE /mm IR /s
Resolution Time Resolution Time Resolution Time Resolution Time
1 400 5 183 9 176 13 175
2 270 6 180 10 176 14 176
3 230 7 176 11 176 15 175
4 192 8 175 12 175 16 174

M 2 AT LAF Y, 25 DEM 23 B3N 16 mm 3§
/NE] 4 mm i, DEM Az jf i ] F AR [, O 174~
192 s,24 DEM 43 # &R M 4 mm ¥ /M E 1 mm B,
DEM Az ¢ iy 8] B 58 38 i, SR 0t DA Bk (1] 38 46 5 /s
AL A B 22 e, B4 DEM 23 B R W 7E 4~16 mm X
(] VB 455 2. 2 5 20 B s Hh iy B 5 DX Ta) B 3 /N
X DEM 73 #FSa 3k 5 X [ 2 1~6 mm, FH#F /)N X
DEM 73 #t i 3L £ X W] 2 1~10 mm, £ 3 £5 & Xt
Fl R 5 R A X T A i (A ORI B o3 B A
R HHIE DEM 1Y S £F 53 3 % i 200 8 BB/ IX
FVER B /N DY S A 43 BER 4 Oy 4 mm, WIS B0l T

DEM #3224 132 8 0% 38 2145 e 8 » 7T LU X E )
FR I B AR in EAERR B0 L I kb 1 Kl
Ab B A T A B I FEAR T X0 BCPF FIRE A7 2% 1R B 20K

3 4 &

ARG 43 BT T 3B h iR 25 Hb RS B AT DEM
AR 3 AN S80S g DEM 4 # R E R,
iR R

DB DEM 23 3 3 (4 9 /)N I B v iR 22 8
PN BB 1~16 mm B, 3y B b5 25 A8 fh 4%
/I, DEM #4806 b Y € 82 38 S BRI 0 . R FH 3
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