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A Study on Characteristics of Urban Landscape using
Digital Elevation Model and Land Use Data
-The Case of Chunchon City-

Gab-Soo Han
Landscape Architecture Program, Kangwon National University, Chunchon 200-701, Korea
(Manuscript received 11 August 2003 ; accepted 14 October, 2003

The purpose of this study is to analyze the characteristics of the urban landscape by CG(Computer Graphic)
pictures and visibility analysis. In this study, the CG picture was created by using zoning data and DEM(Digital
Elevation Mode!l) on Chunchon city. The landscape type was classified into three by cluster analysis using the
area rate of the element which constitutes CG picture. Visible analysis used DEM as fundamental data, and was
performed by using GIS(Geographic Information System). And the frequency seen on viewshed was classified

into five grades. The result of this study are as follows:

1. The area rate of the element which constitutes CG picture was high development restriction zone(43%) in
type 1, green land area(39%) in type 2, and city area(24%) in type 3.
2. In the analysis results of GIS visibility analysis, it turns out that Euiam lake is important area on the

landscape in all types.

3. The land use of high frequency seen on viewshed was water area, residential area in type 1, development
restriction area, park area in type 2, and development restriction zone, water area in type 3.

Key Words: GIS, DEM, Land use, CG picture, Landscape types
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Fig. 1. Distribution of the altitude of the study area.

Fig. 2. Distribution of the land use of the study area.
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Table 1. Distribution of land use and altitude ) N
unit: km*(%)
Land use type 60~9%m | 100~19m | 200~299m | 300~3%9m | 400m~ Total
L 94 81 - - . 175
Residential D) (463) - - - (100.0)
Corrnercial 08 0.7 h - h 15
(533) 46.0) - - - (100.0)
. 09 04 . - . 13
Industrial 692) (308) - - - (100.0)
Pk 43 49 11 - - 104
417 476) (102) - - (100.0)
Natural 80 6.1 0.3 - . 144
atural green (55.6) (42.4) 20 - - (100.0)
. 6.4 12 . - - 75
Production green 842) (158) : - - (100.0)
179 16 - - . 195
Water (91.8) 82) _ - . (100.0)
Development 175 106.1 58.2 393 41.7 262.7
restriction 67 (40.4) (22.1) (149) (159) (100.0)
Tota 652 129.1 596 393 417 3349
o (185) (385) (17.8) ) 125 (100.0)

Fig. 3. Distribution of the land use of a study area

by CG picture.
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Table 2. An area rate distribution of the composition element of each CG picture classified by type

unit’ %
Land use type Type 1 Type 2 Type 3
Sky 50.4 51.8 20.7
Residential 15 36 24.4
Commercial 0.1 0.1 01
Industrial 0.1 0.1 0.0
Production green 1.0 9.9 0.5
Natural green 29 19.8 0.5
Park 1.0 87 27
Water 05 15 141
Development restriction 42,6 44 6.9
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Table 3. The characteristic of the land use according to frequency seen

unit: k(%)

Type freg::rrllcy Residential | Commercial | Industrial Pr(;(it;ggon I\;artelé?l Park Water nggggg:) (;nt Total
) 6.8 04 0.3 1.7 12 58 75 2064 236.1
(2.9) (0.2) (0.1) 0.7 (3.1) 0.7 (3.2) (87.4) (100.0)

2 43 06 0.2 2.8 39 1.8 44 38.2 5.3
(7.7) (1.1) (0.4) (5.0) (6.9) (3.2) (7.8) (68.0) (100.0)

3 57 04 0.8 2.9 2.6 1.9 49 172 364
Typel (15.7) (1.1) (2.2) (8.0) (7.1) (5.2) (13.5) (47.3) (100.0)
4 06 0.1 0.1 0.0 0.6 0.8 26 0.8 5.6
(10.7) (1.8) (1.8) (0.0) (10.7) | (14.3) (46.4) (14.3) (100.0)

5 0.1 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.4
(25.0) 0.0) (0.0 (0.0) (0.0) (0.0) (50.0) (25.0) (100.0)

Total 144 14 14 75 144 104 19.5 262.8 3348
(5.2) (0.4) (0.8) (6.6) (6.6) (3.0) (24.6) (475) (100.0)

1 88 05 0.2 19 94 6.2 9.2 216.5 252.7
(35) (0.2 0.1 (0.8) (3.7) (2.5) (3.6) (8.7) (100.0)

9 2.3 0.2 0.3 0.4 15 1.6 2.1 129 219
(10.5) 0.9) (14) (1.8) (6.8) (7.3) (12.3) (58.9) (100.0)

3 2.7 0.4 0.6 18 1.3 14 29 16.9 280
Type2 (9.6) (1.4) (2.1) (6.4) (4.6) (5.0 (10.4) (60.4) (100.0)
4 1.6 04 0.1 2.3 1.0 0.6 15 124 19.9
(8.0) (2.0) (0.5) (11.6) (5.0) (3.0) (75) (62.3) (100.0)

5 2.0 0.0 0.2 1.1 1.1 0.6 33 42 125
(16.0) (0.0) (1.6) (8.8) (8.8) (4.8) (26.4) (33.6) (100.0)

Total 174 14 14 15 144 104 195 262.8 334.8
(5.2) (0.4) (0.4) (2.2) (4.3) (3.1) (5.8) (78.5) (100.0)

1 9.0 05 03 2.0 91 58 79 2180 2526
(3.6) 0.2) (0.1) (0.8) (36) (2.3) (3.1) (86.3) (100.0)

9 2.8 0.3 0.2 16 2.1 0.9 32 184 29.5
(9.5) (1.0) (0.7) (5.4) (7.1) (3.1) (10.8) (62.4) (100.0)

3 16 02 0.1 1.0 1.3 1.2 29 124 20.7
Type3 (1.7 (1.0 (0.5) (4.8) 6.3) (5.8) (14.0) (59.9) (100.0)
4 13 0.3 06 0.7 0.7 1.1 1.2 70 129
(10.1) (2.3) 4.7 (54) (5.4) (856) (9.3) (54.3) (100.0)

5 2.8 0.1 0.3 2.2 1.3 14 43 7.1 195
(14.4) (0.5) (15) (11.3) (6.7) (7.2) (22.1) (36.4) (100.0)

Total 174 14 14 75 144 10.4 195 262.8 334.8
(5.2) (0.4) (0.46) (2.2) (4.3) (3.1) (5.8) (78.5) (100.0)
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Fig. 6. Frequency seen according to land use(type 2).
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