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Abstract: The relation between DEM terrain representation error (E;) and the variation of DEM resolution ( R)

and mean profile curvature ( V) is studied. And a new formula on the relation for RMS E,, R and V is described
as:

RMSE,= (0.006 1 ¥+ 0.002 7) R+0.001 0 V>—0. 064 9 ¥+ 0. 569 5
On the other hand, a formula on the relation for RMS E;, R and slope W is desciibed as:
RMSE= (0. 000 1 W+ 0. 003 1 W+0.030 1) R+ 0.000 8 >—0.050 8 W+ 0.355 9
The analysis of the formulae shows that there is high accuracy by the developed formulae.
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, [3] E, . .
DEM , 6 E,
) ) (RMSE)
y=0.2139x—0.427 8 ( , P=34.80, §=27.5)
y=0.1334x—0.310 1 ( , P=21.24, §=20.7)
¥y=0.099 9x—0.225 3 ( , P=15.47, S=15.1)
RMSE = 1)
y=0.055 1x+0.109 4 ( , P=8.87, §=17.15)
y=0.037 8x+0.206 3 ( , P=5.96, §=2.42)
y=0.118 1x—0.277 0 ( , P—18.48, S=14.3)
, P Y 1)
y= ax+t b, a, b , R=(RMSE,+0.022V—0.2415)/
(0.006 3¥V-+0.006 6) 35
a=0.006 3 V+0.006 6 2) , DEM
b=—0.022V+0.241 5 3) DEM .
2 , 4) )
, DEM . ,
, C 1 2) 4
RMSE,= (0.0063 V+0.006 6)R— E, 1 )
0.022 V+0.2415 4)
1 pEm !
Tab.1 Major topographic variables and the accuracy of original DEMs
/ m 425 224 227 824 2614 662
/ m 2.42 7.15 15.1 20. 7 27.5 14.3
/) 5.96 8.87 15.47 21. 24 34. 80 18. 48
/ m 0.39 0.64 1.15 1. 52 2. 82 1. 35
DEM / m 0.28 0.57 1.04 1. 41 2. 16 1. 23
/ m 0.24 0.41 0.91 1. 03 2. 09 111
2 E, (RMSE) t 1 . RMS E;, 3
Tab. 2 RMS E; of different terrain types 1) 40,
) 50 . )
/m ) (4) 35)
10 0.599 0.678 0.856 1.012 1.378 0.938 i
20 0.975 1.237 1.831 2.350 3.571 2.102 1. > ’ (2)
30 1.350 1.796 2.805 3.687 5.763 3.226
40 1. 726 2.355 3.779 5.025 7.955 4.431 3 ’
50 2101 2.914 4.754 6.363 10. 148 5.595 ’ DEM
60 2.476  3.474 5.728 7.701 12.340 6.759 , DEM
70 2.852 4.033 6.703 9.039 14.533 7.924
80 3.227 4.592 7.677 10.376 16. 725 9.088
90 3.602 5.151 8651 11.714 18.917 10.252 ’
100 3.978 5.710 9.626 13.052 21. 110 11.417
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Fig. 1 The calculated result by formula (4) and statistic

data for terrain

2 DEM iRZ% 5 2[5 3 R A1 2
IR S /A"

@) (5) s
DEM
2.1
@ (5) (1
a,b ° ’
@) (5) . 2
3 (1 a,b
mih %5 £
=ty . 5
02 F — ’ :
015 e
0 a2
0.05 gl sEart o
0 10 20 0 40
2 a

Fig. 2 The relation between profile curvature and

coefficient a
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Fig.3 The relation between profile curvature and

coefficient b
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Fig. 4 The approach of profile curvature against coefficient
b(the straight line is the linear approach and the

curve is the square approach)
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RMSE;= (0.006 1 ¥+0.002 DR+ ) (2).(3) 6). (1)
0.001 07/>—0.064 9V +0.5695 (8) s
N
i MSE =12 (hi — hi' Y/ N ¢
R=(RMSE,—0.001 0V"+0.064 9V — e
0.569 5)/(0.006 1 ¥+0.002 7) C)) » hi » hi ’
s DEM N .
DEM 4 Q). (3
4, b e
b 4
Tab.4 The error of approach curve
. a b
. (6), D
3. [1] 0.003 0 0.0404
3 0.000 8 0.0143
Tab.3 The correction coefficient of regression against
profile curvature R 2 E,
. , : () (1] )
1 4)
(1 0.989 9 0.8425 ) ; 1 , (8)
0.998 9 0.988 2 s
3 , 2).(3) , ®) “4) ®)
< , C 5.
5 4)
Tab.5 The comparision result for formula (4) and (8) with the original data
4) 0.313 9 0.344 9 0. 428 1 0. 5025 0.680 1 0.464 4
(8) 0.089 1 0.025 8 0. 098 1 0. 1231 0.1592 0.1205
5 s DEM a ,
s a=0.006 8 W+0.011 2 (10

3 DEM iz Z 550 43 38 5 A
W R R 2

(D, DEM

3.1
(1) a, b

b 2

a=0.000 1 W*+0.003 1 w+0.030 1 (11)
b , .

b=—0.026 6 W+0.231 9 (12)
b=10.000 8 W*—0.050 8 W+0.3559 (13)
5, 6
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RMSE,= (0.000 1 W*+0.003 1 W+0.030 )R+

0.000 8 W°—0.050 8 W+0.3559 (14
, (14)
R= (RMSE,;—0. 000 8 W>+0.050 8 W—

0.355 9)/(0.000 1 W>+0.003 1 W+

0.030 D (15)
, DEM
DEM
3.2
; (10) ~
(13 , 6.
6

Tab. 6 The correction coefficient of regression against slogpe

a b
0.949 1 0.903 0
0. 969 9 0.958 3
6 s
-1 . L . . L L L
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Fig.6 The approach of slope against coefficient b
b
5 6 )
7 Q)
Tab.7 The contact result for formula (14) in this paper with the original data
(14) 0.052 8 0.0423 0.066 8 0.1838 1. 429 4 1.320 0
7 s a4 s s
b b
R . w
a, b ’ ’
DEM
+ > ’
g
DEM s DEM

DEM
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