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Comparison of Geomorphological Parameters Derived
from Different Digital Elevation Model Resolutions in
Chuncheon, South Korea*
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ABSTRACT

DEM(Digital Elevation Model) are now easily produced with advancing remote sensing
technology. Depending on desired task, UAV can produce high resolution DEM. But high
resolution comes with issues of data storage and processing time and cost. To check the
effect of DEM resolution, this study compares six geomorphological parameters derived
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from different resolution DEM in a test area around Chuncheon, Korea. The comparison
analysis was based on statistics of each derivatives of slope, curvature, flow direction,
flow accumulation, flow length and basin. As a result, it was found that DEM remained
unchanged and so did the flow accumulation area. However, slope, curvature, flow length
and basin numbers were decreased with the normalization of increasing pixel size. DEM
resolution should be carefully selected depending on the precision of application required.

KEYWORDS - Geomorphological parameters, DEM, Comparison, Chuncheon
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FIGURE 1. The location map with DEM in meters of test area(Chuncheon, South Korea)
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TABLE 1. Statistics of the Elevation, Slope and Curvature of different resolution DEM

Parameter DEM. Statistics
Resolution  Min. 1st Qu.  Median Mean 3rd Qu. Max. Std. Dev. Skewness Kurtosis
5m 50.61 133.12 195.43 206.43 265.99 651.52 94.05 0.70 3.39
Elevation 10m 50.61 133.13 195.43 206.43 265.97 650.53 94.04 0.70 3.39
20m 50.61 133.16 195.42 206.45 266.00 649.51 94.05 0.70 3.39
30m 50.61 133.13 195.37 206.39 265.86 647.24 94.01 0.70 3.39
5m 0 26.68 51.00 49.07 71.12 410.37 29.09 0.12 3.02
Slope 10m 0 25.10 47.28 46.00 66.87 314.26 26.90 0.06 2.58
20m 0 22.57 41.63 41.30 59.45 213.40 2414 0.13 2.47
30m 0 20.41 37.18 37.35 53.17 179.92 21.83 0.20 2.52
5m -164.69  -3.74 0.00 4.01 194.00 7.26 -0.15 6.82
10m —49.65 -1.95 0.00 1.94 46.05 3.62 -0.01 4.61
Curvature

20m -2152  -1.54 -0.08
30m -10.92  -1.23 —0.10

1.42 20.17 2.58 0.22 3.67
1.12 10.93 1.98 0.30 3.36

O O O o

Aokt 7 lel e e @R o) Al dehds s slusel 4wl

sla) a9k @ wolxltk wal, f49 A F4 =)

I3 3004 molFE At ol 5 FA b F4gel met AR gtk oze 4
e B P F54% O JE3) wolAn B 9 ) ALES £gE T4 S7h st
A9 S Rad 270 2 WAL 30m & A4S Hawrh dzba wae) 4ot gei)

AR AiEelA v A7]e] A el g o, AV7h 22 HAL A4t

TABLE 2. Areal coverage of flow direction in sg. km.

Flow direction area (Sq. km.)

ResDoElzvtlion East Southeast South Southwest West Northwest North Northeast
1 2 4 8 16 32 64 128
5m 35.57 38.64 37.73 38.19
10m 35.84 40.40 38.08 36.97
20m 37.58 29.41 27.95 40.46 28.18 39.12 27.63
30m 27.87 26.51 27.07 26.07

(6)

FIGURE 2. Geomorphological derivatives:
(a) Slope from 10m DEM, (b) Curvature from 20m DEM, and (c) Flow direction from 30m DEM
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FIGURE 3. Flow accumulation derived from DEM of different spatial resolutions:
(@ 5m, (b) 10m, (c) 20m, and (d) 30m

TABLE 3. Statistics of the difference between DEMs in meters

Flow accumulation

DEM Resolution Pircls Avrea (Sakm) Flow Length (m) Basin Count
5m 6122010 153.0503 33932 1428
10m 1557292 155.7292 33113 697
20m 389857 155.9428 32752 401
30m 173358 156.0222 32236 278

A

FlowLen_5m
meter e
- g - 331128
o 1 2 4 Kiometers o S S fhiophes; o
Lo iiaag S

FlowLen_10m

FIGURE 4. Flow length derived from DEM of different resolutions in meters:
(@ 5m, (b) 10m, (c) 20m, and (d)
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