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Abstract: This study was conducted to analyze accessibility and reduction effect of forest operations cost before
and after forest road construction based on actual silvicultural operations in 5 regional forest service(8
management planning district) where forest operations was enacted consistently. The result show the accessibility
and the reduction effect of the operation cost, the accessibility of forest operation area within 500 m from forest
road or public road increased about 3.2 times after the forest road construction. The reduction effect of the
operation cost was averagely 576,000 won/km/year. According to the results, forest road had an effect on
improvement of accessibility and reduction effect of forest operation cost. This result could be offered basic
information to support policy of forest road expansion.
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Table 1. Condition of the study sites.

A|1044 A|43 (2015)

Regional Forest Service North East South  Center  West
National forest office Chun  Hong Gang  Yeong Tae Yeong Chung Jeong
cheon  cheon neung wol baek deok ju eup Avg.
Management planning district Chunche Mt. Gangneu  Ju Jang  Yeongyan Chung Wan
on  Maehwa ng chun seong g ju ju
Study site 5,272 1,409 1,987 1,958 1,520 3,039 730 1,519 2,179
Area (ha) Operation Actual 2,045 712 370 543 355 1,564 33 102 9654
site Gross 3,032 2,689 606 976 562 2,053 1,011 88 1,377
Coniferous(%o) 53.5 46.6 31.1 22.6 20.0 19.2 382 53.6 35.6
Forest types Deciduous(%) 35.0 12.6 35.8 432 69.1 13.6 18.4 20.5 31.0
Mixed(%o) 11.5 40.7 33.1 343 11.0 67.2 434 259 334
Avg. slope(®) 32.8 25.8 30.7 31.7 29.7 322 31.1 30.6 30.6
Geolo-gical Gentle slope(%) 6.3 122 43 4.0 5.1 6.1 9.3 43 6.5
condi-tions Moderate slope(%) 355 53.1 39.6 43.7 423 30.7 458 377 41.1
Steep slope(%) 58.2 34.7 56.1 524 525 63.3 449 58.0 52.5
Forest road Length(km) 85.3 277 21.1 19.3 38.0 17.4 29.0
orestroa Density(m/ha) 162 197 108 127 125 238 13.6
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Cst = Lst x cht
C\v = PW x Ao X Tw X UCI
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Where, MC,,=Movement cost of workers on silvicultural
operations(won), C,= Construction costs of small trail
(won), C,=Walking cost(won), C,,=Cost of vehicle
movement on forest road(won), L= Construction length
of small trail(m), UC,=Unit cost of small trail construction
(won/m), P,=No. of walking persons(man/ha), A, =
Operation areatha), UC,=Unit cost by worker types per
hour(won/man - hr), T,=Walking time(hr), T,=Transpor-
tation time(hr)
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Table 2. Unit cost of small trail installation.

Factor Value(won/m)
Unit cost of small trail installation 168

Source : KFS(2013a)

Table 3. Number of walking persons according to the kind of
forest work.

Factor Value(man)
Planting site preparation® 9.3
Planting® 13.8
Fertilization” 7.5
Weeding" 7.3
Vine cutting” 10.8
Tending of young tree" 10.3
Thinning" 6.6
Natural forest improvement" 6.6
Source : "KFS(2013a), ?KFS(2013b)
Table 4. Unit cost according to worker's types.
Factor Value(won/man/day)
Normal laborer? 83,975
Special laborer” 100,936
Beginning technicians® 140,332
Advanced technicians? 205,518

Source : "CAK(2014), ?’KENCA(2014)

Table 5. Velocity of walking and transportation.

Factor Value(km/hr)
Gentle slope(~15°) 3.0

Walking velocity Moderate slope(15~30°) 2.3
Steep slope(30°~) 2.0

Transportation velocity in forest road 20

Source : KFRI(2004)
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Table 6. Circuity factor of walking. 7E:|jl_|. I;L:I _T'_’-é"

Factor Value

Gentle slope(~15°) 1.1 1. oMo wE HEEM JfMS )

Moderate slope(15~30°) 1.3 7l AFA G T AR, AFRJAER] 2 =2 BRI
Steep slope(30°~) 1.5

Source : KFS(2012)
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Figure 1. Forest operation site and forest road distribution status by study site.
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Figure 2. Distribution of area by distance according to forest road construction or not.
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Table 7. Distribution of area according to forest road construction or not.

619

(Unit : ha)

Classification Forest road construction Forest road non construction
and distance (alternative 1) (alternative 2)
Site < 500 m >500 m Total <500 m >500 m Total
Total 5,171 553 5,724 1,630 4,094 5,724
Chuncheon 1,847 198 2,045 361 1,684 2,045
Mt. Maehwa 671 41 712 435 277 712
Gangneung 357 13 370 65 305 370
Juchun 496 47 543 109 434 543
Jangseong 315 40 355 60 295 355
Yeongyang 1,354 210 1,564 528 1,036 1,564
Chungju 33 0 33 17 16 33
Wanju 98 4 102 55 47 102
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Table 8. Period of forest operation, operation area and reduction cost by study site.

Management Chun Mt Gang Ju Jang Yeong Chung  Wan

planning district cheon Maehwa neung  chun seong yang ju ju Total
Period of forest operation 17 22 3 6 4 19 19

(year)

(‘97~13) (‘92~13) (‘11~13) (“08~13) (*10~13) (*95~13) (*95~13) (*11~*13)

Total by Area (ha) 3,0320 2,6892 6061 9756 5624 2,052.6 10112 88  1,561.3
study area  Reduction cost (thousand won) 380,157 52,027 63,611 107,143 77,043 366,957 89,208 6,981 1,143,127
Planting site  Area (ha) 580 1963 825 1037 1167 8.1 972 83 105.8
preparation  Reduction cost (thousand won) 12,050 2,191 13,908 15,594 17,790 19236 7,538 1,790 90,097
Dl Area (ha) 472 1830 627 1031 694 1462 1375 - 107.0
aUNE - Reduction cost (thousand won) 14,899 1,784 8,190 17,675 15,574 44417 18328 - 120,866
. Area(ha) 190 1432 495 690 629 123 30 - 513
Fertilization . ” ”
Reduction cost (thousand won) 2,305 273 3,318 9,324 9,641 2,239 291 - 27,390
Weadi Area (ha) 2631 7794 1374 303.6 1204 5422 4493 - 370.8
€eANE  Reduction cost (thousand won) 50,104 15295 13,914 37,908 18,001 116902 33939 - 286,064
Vien eutting 1 (1) 180.7 2674 - - - - 240.3 98.3
1eN CUtNg g eduction cost (thousand won) ~ 36,975 7218 - - - - 22280 - 66,473
Tending of ~ Area (ha) 3321 2762 - 6023 - 513 448 176 98.0
youngtree  Reduction cost (thousand won) 50,729 7,505 - 2692 - 9,026 4942 3121 78015
Thinin Area (ha) 9307 617.1 154 244.1 9 - 201 219 249.7
€ Reduction cost (thousand won) 95,853 10,160 14,574 16402 221 - LIS 674 139,066
Natural forest Area (ha) 120120 2266 120 898 184 121450 18 40.2 386.8
improvement Reduction cost (thousand won) 117,243 7,602 9,706 7,548 15,816 175,137 710 1,395 335,157
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Table 9. Annual cost reduction effect of forest operation according to study site.

Management planning Chun Mt. Gang Ju Jang Yeong Chung Wan
district cheon Maehwa neung chun seong yang ju ju
Period of forest operation (year) 17 22 6 4 19 19 3
Gross area of forest operation per 178 122 163 141 108 53 29
year (ha/year)

Annual reduction cost per km

(thousand won/km/year) 262 85 1,293 846 998 508 270 347
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