stEX|EPEEtH R 13- 23 1 11~20(2010)

ol

20| MAEII} GIS S JHAIA B0l Olxs FE 24

HI

Danl' - Y2 Mofab? - B! - AP

Effects of Stand Growth on Viewshed Analysis
Using GIS
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ABSTRACT

In this study, the effects of stand height growth on GIS—based viewshed analysis
were investigated. DSM was created by combining stand height layers on DEM using
map algebra functions. In developing the tree height layers, the digital forest—type
maps, forest site maps and stand yield tables of Korea Forest Research Institute were
used. The time horizon for viewshed analysis were 40 years. Two viewpoints in
crossings of downtown for viewshed analyses were chosen using a projective mapping
technique. The effects of tree height growth over time on visibility were measured in
terms of the depth of blind areas and the area of visible regions. The results of
viewshed analyses show that 17% of visible regions is reduced when we use DSM
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instead of DEM. As the tree height grows, the visibility gets worse and worse and the

depth of blind area increases.
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FIGURE 1. The boundary of Mt Gwanak

TABLE 1. Forest inventory data of Mt. Gwanak

Age class Total I il il v \Y VI

Area (ha) 6,159 29 108 3,045 2,954 0 14

Area (%) 100 0.6 1.7 49.4 48.0 0 0.2

Forest type P. densiflora P. koreansis P. rigida

Area (ha) 164.7 26 561

Forest type L. leptolepis Broadleaved Mixed

Area (ha) 26 2,138 3,841
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FIGURE 2. A flowchart for generating tree height layers
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TABLE 2. The area, in hectares, by the number of visible target points

Number of target points 1 2 3 4 5 6 7 8
Area (ha) 4,052 960 692 472 401 106 53 29
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TABLE 3. Visible areas in hectare from the viewpoints

Viewpoints
Surface model Total
VP1 VP2
DEM 187.1 220.9 408.0

DSM 164.8 174.4 339.2
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TABLE 4. Visible areas in hectares from viewpoints by the surface model

) . Viewpoint 1 Viewpoint 2
Surface Time Mean tree height — —
model (yr) (m) Visible area LOS Visible area LOS
(ha) (%) (ha) (%)
DEM - - 187.1 25.5 220.9 7.1
0 11.2 164.8 26.0 174.4 12.4
10 13.0 160.1 26.1 161.0 12.9
DSM 20 14.8 157.3 26.3 153.4 13.4
30 16.3 153.2 26.3 150.3 13.7
40 17.7 150.0 26.4 149.7 14.2
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FIGURE 7. The effects of forest tree growth over time on the size of visible areas by
the location of viewpoint
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