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Abstract: The aim of this study was to analyze the potential for timber harvesting in the Hongchoen Garisan
Leading Forest Management Complex in the national forests, and to suggest an optimal target yield for sustainable
timber harvesting. The potential for timber harvesting was assessed by analyzing the area available for timber harvest-
ing using GIS spatial analysis, but excluding areas with a slope of more than 40° (topographical constraints), areas
within 30 m on both sides of streams (environmental constraints), and areas more than 300 m away from forest roads
(technical constraints). The analysis identified 3,298 ha (49%) of the total complex area of 6,679 ha as available for
timber harvesting, yielding a potential harvesting volume of 608,613 m. In the case of coniferous plantations, the
potential harvesting volume was 409,721 m, which was a very high level that accounted for 67.3% of the total. We
also conducted an optimization analysis to minimize the differences in area between age classes, while maintaining
sustainable timber harvesting for the next 50 years. An annual average of 41.9 ha (7,988 mi) was determined to be
the optimal timber yield, and in this case, it was possible to convert the age class structure to a more stable structure
after 50 years.

Key words: leading forest management complex, timber harvesting, GIS, optimization
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Figure 1. Location of Study Site : Hongcheon Garisan Leading Forest Managment Complex.

Table 1. Forest Type and Area of Study Site.

Classification Area(ha) Ratio

Total 6,679 100%

Sub Total 4,127 62%

Plantation Pinus koraiensis 2,204 33%
Larix leptolepis 1,428 21%

Others 495 7%

Natural Forest 2,500 37%

Unstocked Forest 52 1%

Alekz4), 44 £ 20sh7] ujie] @49 AehdS aresto] Aefsiad

o, X&7H538E AR E] EEu) Y (Korea Forest
Qe e A Service, 2005)¢] e} AR TE YA At 30 m o]
25 Agstant. B3 7HAHA Aol ARE-E
ERlofr] o] 2o HAHAZ 7} 300 mQl A& L5t
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Figure 2. GIS Analysis for Potential Harvesting Area.
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Table 2. Coefficient of volume estimation model for 6 major forest species in Kangwon.

Coefficient
Region Species/Stand
a b
Pinus densiflora -37.519 63.409
Pinus koraiensis -67.668 68.681
Larix leptolepis -2.2349 50.261
Kangwon
Pinus rigida -3.2896 60.577
Deciduos Stand 3.0649 37.380
Mixed Stand -45.833 60.795
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Table 3. Potential Area for Timber Harvesting in the Study Site.
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2|2 ool W= % 50x 2 A7E Rt 419 ha,
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Entire Complex

Coniferous Plantation

Total Area Potential Area for Harvesting Ratio Total Area Potential Area for Harvesting Ratio
A) ® (B/A) (@) (b) (b/a)
6,679 ha 3,298 ha 49% 4,127 ha 2,105 ha 51%

Table 4. Forest Stock in the Potential Area for Timber Harvesting.

Total Coniferous Plantation

Natural Forest

608,613 m

409,721 mi (67.3%)

198,892 i (32.7%)
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Figure 3. Age Distribution in Current and After 50 years
from Optimization by 3 Options for Difference from the Target Volume.
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Figure 4. Harvested Area and Volume during 50 years
from Optimization by 3 Options for Difference from the Target Volume.

Table 5. Harvested Area and Volume based on the Optimized Harvesting Schedule.

Management Period ¥

Classification

2" Period 3™ Period 4™ Period 5" Period 6" Period Average
Harvested Area (ha) 392 447 438 420 398 419
Harvested Volume (mm) 79,276 79,322 79,282 79,020 77,482 79,876

a) Management period is started from the 2™ period because the 1% period (2013~2022) was over.
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