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ABSTRACT

This study was aimed at suggest a proper logging method of mountain forest using geographic
information system(GIS) based on digital terrain model(DTM) in the National Forest at Mt. Kumsan
in Namhae—gun, Gyungsangnam-do, which has about 2,948 ha in area. The areal percentage of 201
to 250m in the elevation was about 15.5%, elevation of 251 to 300m was 14.5%, and 78.75% for
higher than 400m. The accumulated areal percentage of below 30% in the gradient was 17.296, and
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81.0% for steeper than 60%. The area for tractor skidding was 17.2%5(511.7ha), the area for tractor
attached winch skidding was 63.8%(1,896.3ha) and 18.4%(545.5ha) for cable yarding. It is

important to choose the proper logging machines for timber harvesting. In general, the selection of

logging operation system was affected several major environmental factors like as terrain

conditions(slope gradient, slope length) and stand factors. The rate of middle slope gradients in

terrain conditions showed higher than that of steep slope gradients in this area. Therefore, it

considered that the logging operation system in this area could apply to tractor+winch operating

machine according to terrain conditions.

Logging Qperation Machine, Timber

Terrain Model,

Digital

KEYWORDS: GIS,

Harvesting
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TABLE 2. Summary data of logging operations machines
[tem Logging method
Equipment YCT250W Logging Boogie Koller K300)
Source FRI Korea, FRI Korea, FRI Korea,
. . Yanmar Diesel(Japan) Holzknecht(Austria) Koller Co.(Austria)
Maximum yarding 1000 1500 3000
distance (m)
Crew size 30 30 3.0
Operating hours per day 6.0 6.0 6.0
Operation cost (Won/m’) 18,700 9939 17,397
Total operation cost per day
(Won/day) 224,397 248 434 260,943
Daily production(m’/day) 129 25.0 15.0
Logging cost per unit 1870 663 80

volume(EC) (Won/m’ - m)

Source - Forest Research Institute, Korea Forest Service Forest Administration Office(1998)
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TABLE 3. Percentage of elevation distributions in study area

Range Altitude range N Percentage Accumulated
) 0. of cells

index (m) (%) percentage(%)
01 0~ 50 19 0.058 0.058
02 51 ~ 100 9’4 2.930 3.038
03 101 ~ 150 2,137 8.289 11.326
04 151 ~ 200 4,39 13.310 24.637
05 201 ~ 250 5107 15.466 40.103
06 251 ~ 300 4792 14512 54.615
07 301 ~ 350 4329 13.110 67.726
08 351 ~ 400 3,639 11.021 78.746
09 401 ~ 450 2,018 7.626 86.372
10 451 ~ 500 1,738 5.263 91.635
11 501 ~ 550 1,321 4,001 95.636
12 551 ~ 600 865 2.620 98.256
13 601 ~ 650 469 1.420 99.676
14 651 ~ 700 106 0.321 99.997
15 701 ~ 1 0.003 100.000

Total 33,020 100.000
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Range Slope range No. of cells Area Percentage Accumulated
index (%) ) (ha) (%) percentage(%)
01 0~ 10 754 67.9 2.28 2.28
02 11 ~ 20 1,478 133.0 448 6.76
03 21 ~ 30 3,453 310.8 10.46 17.22
04 31 ~ 40 5,736 516.2 17.37 34.59
05 41 ~ 50 7,649 688.4 23.16 57.75
06 51 ~ 60 7,686 691.7 23.28 81.03
07 61 ~ 70 4,801 432.1 14.54 95.57
08 71 ~ 80 1,260 1134 3.82 99.39
09 81 ~ 90 151 13.6 0.46 99.84
10 91 ~ 100 13 1.1 0.04 99.88
11 101 ~ 39 3.6 0.12 100.00
Total 33,020 2,971.8 100.0
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TABLE 5. Working conditions of logging operations method by road density

[tem Logging method
Equipment YCT250W Logging Boogie Koller K300
Optimal forest-road density (m/ha) 24.2 144 134
Forest road spaceing (m) 4132 694.0 746.3
Logging distance (m) 206.6 472 3731
Average logging distance (m) 1033 1735 1866
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