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Effect of Forest Road Network on Accessibility and Cost Reduction
for Forest Operations (II)
— Harvesting Operations —
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Abstract: This study was conducted to analyze the effect of forest road network on accessibility and cost
reduction for forest operations before and after forest road construction by investigating harvesting operations in
5 regional Forest Services (8 management planning districts). The results showed that the accessible operation
area within 500 m from forest roads or public roads increased about 3.5 times after the forest road construction.
The average cost reduction was 308,000 won/km/year. According to the results, forest road had a great effect
on improvement of accessibility and reduction effect of forest operation cost. Therefore, the policy for expansion

of forest road should be continued for preparing of effective harvesting system.

Key words: forest road, road facilities, timber harvesting, operation cost, road accessibility
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Table 1. Study site information.
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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.
S . Jang Chung  Wan
Management planning district Chuncheon Machwa Gangneung chun seong Yeongyang i i
Study site 5,272 1,409 1,987 1,958 1,520 3,039 730 1,519 2,179
Area (ha) Operation  Actual 968 415 42 282 279 290 252 36 321
site Gross 580 216 76 71 147 119 93 8 164
Coniferous(%) 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(%0) 11.5 40.7 33.1 343 11.0 67.2 43.4 259 334
Avg. slope(°) 32.8 25.8 30.7 31.7 29.7 322 31.1 30.6 30.6
. Gentle slope(%) 6.3 122 43 4.0 5.1 6.1 9.3 43 6.5
Geolo-gical
Moderate slope(%) 355 53.1 39.6 43.7 423 30.7 45.8 37.7 41.1
Steep slope(%) 582 34.7 56.1 524 52.5 63.3 44.9 58.0 52.5
Length(km) 853 27.7 16.4 21.1 19.3 38.0 17.4 6.7 29.0
Forest road .
Density(m/ha) 16.2 19.7 83 10.8 12.7 12.5 23.8 4.4 13.6
adAAR e i, FAWE 23 FHEGFH A +E = 3 2
7)AdH]) o] HAZFE ™ (Kim et al., 1996), Y=D=7}t F
7¥ske] FAAZ7F 1,000 moll A 100 mZ 7Haww YA R INON -]
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Where, MC,=Movement cost of harvesting operations

AR S arste] 94 A S AA kAL w8 A

(won), C_,=Construction costs of mechanization trail(won),
C,=Skidding cost(won), C = Transportation cost(won), L,
= Construction length of mechanization traillm), UC_,=
Unit cost of mechanization trail installation(won/m), C,
=Machinery cost(won), C = Worker costs of skidding
operation(won), C, ., =cost of K-301 line installation-
dismantle(won), L,= Transportation length(m), Vol,= Trans-
portation volume(m?), UC,=Unit Cost of transportation
by length and volume(won/km/m®)
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Table 2. Unit cost of small trail installation. (won/m)
Factor Value
Unit cost of small trail installation 2,735

Source : 2014 North-East Regional Forest Service mechanization
trail installation unit cost

Table 3. Factors for the cost calculation of timber harvesting
machinery.

Purchase C . Fuel Coefficient of
. . oefficient . .
Machine price of hire  COTSUMption lubricant
(million won) (L/day) (%)
HAM200 60 0.0008  26.0(7 ) 40
K-301 300 0.0008  39.0(7 1) 40

Source : KFS(2013)

Table 4. Additional rate by slope classification.

Gentle Moderate Steep
(~15°) (15~30°) (30°~)

Additional Rate(%) 0% +5% +10%
Source : KFS(2013)

Slope class

- AW AZ 100 m oW : K-3013 HAM200 5 #jn]-L-o] HL 2] upy 54
- A28 100~150 m : K-3013F HAM200(71 Al 2] 2 A|Adw] 23 & & JAAu]So] A2 A vy A4

- AAAL 150 m 23} : 7)1 AFA 2 Al F HAM2002-2 317
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Table 5. Factors for transportation cost calculation.

Factor Value

Transportation velocity” Mechanization trail 11.5
(km/hr) Forest road 20.0
Transportation volume at a time® Mechanization trail 5.5
(m’) Forest road 16.6
Rental Cost” Mechanization trail 474,682
(won/8 hr) Forest road 375,700

Source : “KFRI(2014), *)KFPI(2014).

Table 6. Unit cost by worker’s type. (Unit : won/man/day)

Worker type Value
Regular labor 83,975
Special labor 100,936

Machine operator 114,259

Source : CAK(2014)

Table 7. Elongation coefficient by trail and skidding distance.

Slope class Moderate

Gentle slope Steep slope
(~15°) slope (30°~)
Factor (15~30°)
Trail elongation coefficient 1.20 1.45 1.60
Sklddmg distance elongation 14 13 12
coefficient

Source : Ohkawabata(1988)
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Figure 1. Forest operation site and forest road distribution status by study site.
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Figure 2. Area distribution by distance-to-road before and after road construction.

Table 8. Area distribution before and after road construction. (Unit : ha)
Classification and distance Before road construction After road construction
(alternative 1) (alternative 2)
Site <500 m >500 m Total <500m 500 m> Total
Total 2,264 300 2,564 647 1,917 2,564
Chuncheon 840 128 968 168 800 968
Mt. Maehwa 394 21 415 205 210 415
Gangneung 38 4 42 20 22 42
Juchun 233 49 282 29 253 282
Jangseong 277 2 279 31 248 279
Yeongyang 219 71 290 140 150 290
Chungju 227 25 252 54 198 252
Wanju 36 0 36 0 36 36
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Table 9. 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
otal
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)
Area (ha) 580 216 76 71 147 119 93 8 1,310
Total by study ~ Harvesting volume (m®) 22,850 8,976 9,045 5,105 11,044 4,894 9,803 506 72,223
area Reduction cost 246,161 70,060 24,119 43497 66481 34445 34184 6732 525679
(thousand won)
Area (ha) 544 206 - 67 144 108 39 8 1,116
Productivity Harvesting volume (m®) 18,144 7,357 - 4,732 10,411 3,210 3,266 506 47,626
20~100 m*/ha :
Reduction cost 200,737 58,470 - 42867 61,943 10493 12,701 6,732 393,943
(thousand won)
Area (ha) 36 10 76 4 3 11 54 - 194
Productivity Harvesting volume (m’) 4,706 1,619 9,045 373 633 1,684 6,537 - 24,597
>100 m*/h: i
A Reduction cost 45424 11,590 24,119 630 4538 23,952 21,483 - 131,736
(thousand won)
Table 10. Annual cost-reduction of forest operations by study site.
Management Chun Mt. Gang Ju Jang Yeong Chung Wan
planning district cheon  Maehwa  neung chun seong yang ju ju
Period of forest operation (year) 17 22 3 6 4 19 19 3
Gross area of forest operation per year 34 10 25 12 37 6 5 3
(ha/year)
Annual reduction cost per km
(thousand won/km/year) 170 115 490 344 861 48 103 335
Areatgol el A go] AL Aow Yeputon, 3l Al 5o "2 7IAsHd = A 3 J
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