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Extraction and Analysis of Topographic Variables from DTM:
A Case Study in Jeju Island

Seok Choong Kim* « Sung Hyen Cho - Hyoung Chan Kim
Korea Institute of Geoscience and Mineral Resources (KIGAM)

ABSTRACT

The topographic variables, which influence the precipitation phenomena, are classified by elevation (ELEV), slope
(SLOPE), distance to sea (SEA), obstruction (OBST), barrier (BAR), roughness (SHIELD), extracted and analysed
according to resolutions. This study is performed through 100 m, 200 m, 400 m, 600 m, 800 m and 1,000 m based on 50
m DTM using TOVA (Topographic Variables Extraction Program). The result of a case study on Jeju weather station says
that the variance according to resolution is generally less than that according to cardinal direction, but particularly
SHIELD values and some cases for 600m resolution have a significant results.
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Fig. 1. Shaded relief map drawn from 50 X 50 m DTM of Jeju island.
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Fig. 2. 3D graph of data extracted from DTM shown in Fig.1 by TOVA. These data were made by each 5° centered on gauge grid point of

Jeju weather station.
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Table 1. Elevations (ELEV) of Jeju weather station according to the resolutions of DTM.

Resolution ggp coordinates Average elevations (m) numbers of grid points
(m) X y ELEV ELEV4 ELEV10 ELEV4 ELEV10
50 156200 52050 20.76 30.63 51.51 6561 40401
100 156200 52100 20.23 29.86 50.78 1681 10201
200 156200 52000 21.29 32.00 53.11 441 2601
400 156400 52000 28.07 34.04 53.12 121 625
600 156000 52200 15.47 26.55 48.61 49 289
800 156000 52000 16.37 30.00 53.25 25 169
1000 156000 52000 16.37 31.66 56.07 25 121
Table 2. Arithmetic and weighted average slopes (SLOPE) of Jeju weather station according to the resolutions of DTM.
) Arithmetic average slope (%o)
Resolution
N NE E SE S Sw w NwW
50 0.00 0.00 5.68 8.07 3.90 4.71 0.00 0.00
100 0.00 0.00 5.67 822 3.97 4.79 0.00 0.00
200 0.00 0.00 5.68 7.92 3.83 4.62 0.00 0.00
400 0.00 0.00 523 6.89 3.76 441 0.00 0.00
600 0.00 0.00 6.65 10.27 445 5.14 0.00 0.00
800 0.00 0.00 5.46 7.82 3.50 4.15 227 0.00
1000 0.00 0.00 6.14 10.74 384 538 2.73 0.00
. Weighted average slope (%o)
Resolution
N NE E SE S SwW w NW
50 0.00 0.00 3.76 522 2.62 3.04 0.00 0.00
100 0.00 0.00 375 5.29 2.66 3.09 0.00 0.00
200 0.00 0.00 376 5.15 2.59 3.00 0.00 0.00
400 0.00 0.00 353 4.70 255 294 0.00 0.00
600 0.00 0.00 4.16 6.04 2.85 317 0.00 0.00
800 0.00 0.00 3.73 5.26 247 2.86 0.80 0.00
1000 0.00 0.00 397 6.08 2.59 3.19 0.96 0.00
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Table 3. Average distances to the SEA from Jeju weather station according to the Resolutions of DTM.

Average Distance to the SEA (km)

Resolution -

N NE E SE S SW w NwW

50 0.44 5.10 22.83 33.17 32.98 30.42 13.01 1.06

100 0.30 4.96 22.77 33.20 33.07 30.38 12.75 0.85
200 0.31 5.07 22.77 33.03 32.72 30.22 12.97 0.98
400 0.25 547 23.27 32.80 32.31 30.28 12.97 0.79
600 0.00 337 21.08 32.81 32.10 29.33 12.02 0.44
800 0.00 4.61 22.63 32.57 3144 29.18 12.29 0.55
1000 0.00 295 20.57 3248 31.07 28.86 12.31 0.61

Table 4. Obstruction values (OBST) for Jeju weather station according to the resolution of DTM.

Obstruction (%)

Resolution N NE E SE s SW w NW
50 0 0 114 447 6.19 298 0.28 0
100 0 0 114 457 6.43 321 031 0
200 0 0 131 484 6.72 338 031 0
400 0 0 133 4.80 6.56 3.43 032 0
600 0 0 131 463 6.27 322 0.29 0
800 0 0 126 421 5.68 3.19 031 0
1000 0 0 127 467 5.88 2.92 031 0

Table 5. Average distances to barrier (BAR) from Jeju weather station according to the resolution of DTM.

Average distance to barrier (km)

Resolution
N NE E SE S SW w NwW

50 0 0 4,18 10.47 11.47 6.57 1.63 0
100 0 0 419 10.67 12.40 7.53 1.33 0
200 0 0 4.77 11.48 14.40 9.49 1.98 0
400 0 0 4.81 12.12 15.78 10.22 1.97 0
600 0 0 5.29 12.69 15.35 9.98 2.04 0
800 0 0 527 12.14 15.76 11.34 223 0
1000 0 0 5.35 12.51 14.84 10.07 2.09 0
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Table 6. SHIELD values for Jeju weather station according to the resolution of DTM.

Resolution SHIELD value
N NE E SE S SwW W NW
50 1.920 1.506 4.645 7.136 5.507 3.869 2.805 2.241
100 1.528 1.253 3.990 6.072 4.570 3.064 2.136 1.727
200 1.287 1.052 3.488 5.343 3.985 2.604 1.764 1.429
400 1.108 0.936 3.042 4.639 3.501 2297 1.524 1.222
600 0.000 0.000 0.013 0.046 0.063 0.032 0.003 0.000
800 0.490 0.438 2.003 3.077 2132 1.166 0.614 0.499
1000 0.267 0.243 1.672 2.596 1.730 0.869 0.363 0.272
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