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ABSTRACT

The aim of this study is to analyze the accuracy of SRTM Ver 3.0 and ASTER GDEM Ver 2 over Korea. To enable this,
accuracy analysis was performed by using precise DEM which was made with multiple aerial image matching and
national base map benchmark. The result of this study identified both SRTM and ASTER have different features. The
height of the SRTM was found to be higher (3.8 m on average) at lower elevation and lower (8.4 m on average) at higher
elevation. In contrast, the ASTER was found to be lower than the actual height at both lower and higher elevation (2.92 m,
4.51 m on average). The cause of this height bias according to the elevation is due to the differences in data acquisition
and processing methods of DEM. It was identified however that both SRTM and ASTER were within allowable limits of
error. In addition, RMSE of the SRTM was smaller than the ASTER in comparison to benchmark, and also the bias trend
both at higher and lower terrain were similar to the precise DEM which was made with multiple aerial image matching.
Therefore, the reliability of SRTM can be considered to be higher.
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Fig. 1. National base map index of Naeseong-cheon watershed.

Table 1. Location of Naeseong-cheon watershed

Min X 164,147.5070 m
Min Y 455,798.2339 m
Max X 186,758.2071 m
Max Y 493,912.6814 m

% Ellipsoid : GRS80

% Projection : Transverse Mercator

% Central Meridian : 129°

% False Easting = 200,000 m
False Northing = 600,000 m
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Fig. 2. Flow chart of precise DEM generation from multi-image
matching using Aerial photos.
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Table 2. Distribution ratio of height difference between benchmark and matching DEM (GSD 2 m/30 m)

Height Diff. (m) GSD 2m (%) GSD 30m (%)

Height Diff. (m)

GSD 2m (%) GSD 30m (%)

-30~-20 0.00 0.02
-20~-15 0.02 0.07
-15~-10 0.31 0.71
-10~-5 222 4.05
-5~-3 3.44 5.82
3~-2 5.09 6.46
2~-1 12.83 11.17
-1~-0.5 8.79 7.07
-0.5~-0.4 1.67 1.38
-0.4~-03 1.94 1.35
-03~-0.2 2.06 1.47
-02~-0.1 2.83 1.23
-0.1~0 4.11 1.23

0~0.1 16.58 1.45
0.1~0.2 1538 1.74
0.2~0.3 8.75 1.71
0.3~0.4 3.67 1.78
0.4~0.5 1.57 1.76

0.5~1 3.45 8.12

1~2 2.53 13.92
2~3 1.23 10.90
3~5 0.96 11.35

5~10 0.52 4.87

10~15 0.06 0.31

15~20 0.00 0.02

20~30 0.00 0.00

GSD 2m DEM 159 Points
GSD 30 m DEM 40 Points
- Total Benchmark from National base map : 21,628 Points

- Height Difference O m :

- High : 1,207.64 m

Low : 121.56 m

600
Meters

Fig. 6. Height difference of DEM caused by contour error.
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Fig. 7. Height difference between benchmark and SRTM Ver 3.0
DEM (GSD 30 m).
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Table 3. Distribution ratio of height difference between benchmark and SRTM Ver 3.0/ASTER Ver 2

Height Diff. (m) SRTM (%) ASTER (%) Height Diff. (m) SRTM (%) ASTER (%)
60 ~-50 0.00 0.00 0~5 19.81 2651
50~ -40 0.01 0.01 5~10 14.07 19.71
40~ -30 0.13 0.13 10~15 4.63 11.35
-30~-20 1.65 0.67 15~20 1.50 6.06
20~-15 436 1.09 20~30 0.48 322
-15~-10 9.97 322 30~40 0.03 0.29

-10~-5 19.12 8.18 40~50 0.00 0.01
5~0 24.24 19.54 - - -
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