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Abstract

The productivity and cost of clear cutting operations were examined to broaden our knowledge on the harvesting
system in a Larix leptolepis stand of Korea. The harvesting system was divided into tree operations which were chainsaw
(STIHL MS440) felling, tower yarder (Koller301-4) yarding and harvester (WOODY H50) processing. The average cycle
time of felling, yarding and processing were 98 s/cycle, 245 s/cycle and 150 s/cycle. The total stump-to-pile operational
productivity was 43.07 m*hr. The highest production activity was the felling 17.93 m%hr, followed by the productivity
of processing 15.62 m*hr and then by the productivity of yarding 9.52 m’/hr. In addition the total stump-to-pile operational
cost was 24,086 won/m’. The highest cost activity was the yarding 14,557 won/m’ (60.4% of the total cost), followed
by the costs of processing 8,461 won/m® (35.2%) and then by the costs of felling 1,068 won/m".
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Harvesting Productivity and Cost of Whole-Tree Clear Cutting

Table 1. Stand description of the study

Area (ha) 2.8
Species Larix leptolepis
Age v
Average slope (°) 17
Average height (m) 27/23-32

Average DHB (cm) 36/26-50
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Fig. 1. Schematic of the harvesting system.
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Table 2. Cost factors and assumptions used for machine rate calculations

Cho et al.

Harvesting system

Cost factor Unit

Felling Yarding Processing
Purchase price Won 1,250,000 300,000,000 300,000,000
Economic lives Years 1 6 4
Salvage value % 0 10 10
SMH* Hr/year 2,083 1,680 2,000
Annual interest rate % 17 17 17
Repair and maintenance % 120 100 110
Oil price Won/L 1,900 1,699 1,699
Coefficient of lubricant % 67 40 40
Fuel consumption L/hr 1 7 14
Daily wage of operator Won/day 105,911 97,951 97,951
Daily wage of ground crew Won/day 81,443

*Scheduled machine hours.
2Auhy

Table 3. Average cycle time in felling

Classification Average Min Max  Standard deviation

Moving 53 10 210 32.20
Felling 45 19 89 16.93
Delay 76 0 1132 173.22
PMH" 98 36 231 34.10
SMH" 174 36 1221 172.93

*Productive machine hour; "Scheduled machine hour.
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Table 4. Regression models to estimate the average cycle time (sec)

Table 6. Average cycle time in yarding (unit: sec)

in felling
Classification Regression equations  n R p-value
Felling  Time (sec)=50.70 0.001
+30.04xDUVI* 0.067
. 96  0.22
+51.80 x DUV2 0.002
+1.03 x MD" 0.069

‘Dummy variable based on density of understory vegetation
(DUV) and utility of the chainsaw; 1) N. understory vegetation as
the obstacle of moving operator (0, 0); 2) understory vegetation as
the obstacle of moving operator but N. chainsaw (1, 0); 3) under-
story vegetation as the obstacle of moving operator and chainsaw
(0, 1); bMoving distance.

Classification Average Min Max Standard deviation
Carriage out 29 7 68 13.48
Lateral wire traction 43 13 107 19.74
Choking 29 10 77 12.37
Lateral yarding 37 9 98 17.56
Yarding 46 15 117 18.77
Unhooking 61 34 113 15.00
Delay 82 0 3202 404.32
PMH" 245 170 434 48.76
SMH" 327 170 3480 413.10

2 . . I .
*Productive machine hour; "Scheduled machine hour.

Table 7. Regression models to estimate the average cycle time (sec)

Table 5. Felling cost of the study in yarding
Machine utilization (%) 56 Classification Regression equations  n R p-value
Fixed costs (won/hr) Depreciation cost 600 Yarding  Time (sec)=99.02 <0.0001
Interest, insurance and tax 102 +0.819 x LD" 65 0.25 0.255
Operating costs (won/hr) Fuel cost 1,976 +0.721 x YD <0.0001
Lube, cost . 1,317 “Lateral distance; bYarcling distance.
Repair and maintenance cost 996
Labor costs (won/hr) Labor cost 13,239
Benefit cost 1,311
' Insurance cost 1,280 o] MEAIn] L 54779 /m® (Han 2008)H.0}= ko o=
Total machine costs (Wo?/hr) 19,634 gujgoe L]—E]—‘/Ll——tﬂ e A ol E o] i
Hourly productivity (m”/hr) 17.93 ol o} o WEm A A]—E]:o o gon|go o
Felling cost (won/m’) 1,068 Aele WAt e EEAdge] ste Adugo R
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Table 8. Yarding cost of the study

Cho et al.

Table 10. Processing cost of the study

Machine utilization (%) 75
Fixed costs (won/hr)  Depreciation cost 26,786
Interest, insurance 18,973
and tax
Operating costs Fuel cost 11,820
(won/hr) Lube cost 4,728
Repair and 29,808
maintenance cost
Labor costs (won/hr) Labor cost 42,785
Benefit cost 4,236
Insurance cost 4,138
Total machine costs (won/hr) 138,573
Hourly productivity (m’/hr) 9.52
Yarding cost (won/m’) 14,557
Table 9. Average cycle time in processing (unit: sec)
Classification ~ Average Min Max Star.ldérd
deviation
Moving 40 12 102 20.98
Processing 110 55 200 31.39
Delay 49 0 399 71.71
PMH 150 67 302 52.37
SMH 199 67 701 124.07

2 . . I .
*Productive machine hour; "Scheduled machine hour.
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=8 T o] &3k 71 AM]8-o] AIZF ¢k 138,573
A 28 =} whetA 71741Hl%ﬂr 2ZHJAYE S o] &
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ST

Z A2 o)M= Table 99F o] 13] F 22 Al
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Machine utilization (%) 90

Fixed costs (won/hr)  Depreciation cost 33,750

Interest, insurance and tax 16,894

Operating costs Fuel cost 23,640

(won/hr) Lube cost 9,456

Repair and maintenance cost 41,314

Labor costs (won/hr) Labor cost 12,244

Benefit cost 1,212

Insurance cost 1,184

Total machine costs (won/hr) 132,149
Hourly productivity (m’/hr) 15.62

Processing cost (won/m”) 8,461

Table 11. Comparison of total harvesting cost of the study

. Productivity =~ Machine cost Harvesting cost
Classification

(m’/hr) (won/hr) (won/m”)
Felling 17.93 19,620 1,068 (4.4%)°
Yarding 9.52 138,638 14,557 (60.4%)
Processing 15.62 128,532 8,461 (35.2%)
Total 43.07 349,268 24,086

“Percentage of total harvesting cost.
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T} o] A1+ 43.07 m’/hr o] F 2 3Hu] 82 9] A
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