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Abstract: This study was conducted to evaluate the felling productivity by chain saw in thinning operation of
Korean pine (Pinus koraiensis) stands. Time study data were collected from 4 thinning site in Korean pine
stands. This study derived a regression model to estimate the average felling cycle time for evaluating the
productivity in felling, which was used to analyze the felling productivity by thinning period. In the study sites,
the average felling cycle time per a tree was 463 sec/cycle and the productivity was 2.26 m*hr. Thinning period
in Korean pine is divided into three groups by producing purposes; small-diameter log, medium-diameter log,
and large-diameter log. And analyzed working time and productivity from thinning period fixed by producing
purposes. For the small-diameter log producing purpose estimated to be thinning period operated once when the
mean DBH was 16 ¢cm and its productivity was 8.94 m*man-day. For the medium-diameter and large-diameter
log producing purposes, thinning period was twice and three times when the mean DBH of the 1st and 2nd
thinning period was 16 cm and 21 cm, and its productivity was 9.06 m*/man-day and 10.86 m*/man-day. The
30 cm in DBH and 15.12 m*man - day in productivity was operated 3rd thinning for the large-diameter log
producing purposes.
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Table 1. Stand description and harvest volume in the study sites.
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Site No. Area Mean Trees per ha (no.) Volume (m’/ha)
(ha) DBH (cm) HT (m) Pre-harvest Removal Pre-harvest Removed
A 8 26 17 485 139 1953 273
B 3 22 16 682 196 119.7 20.0
C 13 21 15 957 329 197.0 33.0
D 10 20 15 902 307 1584 31.8




Table 2. Summary of the fit and test data (cycle) used to
develop predictive equations of felling cycle time.

Test data
63 (30%)

Fit data
147 (70%)

Total
210 (100%)

Species

Pinus koraiensis
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Table 3. Stand thinning scenario of Korean Pine in this study.
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Medium-diameter log 2 35 21 16 400 400
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Table 4. Stand description, average cycle time and felling productivity in this study.

Classification Mean Min Max
DBH (cm) 24.0 9 45
Stand descrinfi Walking distances(m) 9.6 2 24
nd description Density of vegetation and shrubs(DVS) 1.1 1 3
Ground slope (°) 23.5 12 34
Walking time (sec/cycle) 30 3 131
Removal time (sec/cycle) 16 1 113
Felling time (sec/cycle) 36 6 298
Components time of felling cycle Limbing time (sec/cycle) 247 16 920
Average delay time (sec/cycle) (A) 135 0 1,715
Average delay-free cycle time (sec/cycle) (B) 329 48 1,061
Average cycle time (sec/cycle) (C=A+B) 463 61 2,103
Average volume (m*/cycle) (V) 0.29
Machine utilization (%) (B/Cx100) 71
Felling productivity (m*/hr) (3600/CxV) 2.26
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time(sec) = —223.58 + 19.09xDBH + 3.79xMoving dist.
+ 49.62xDVS (R>=0.71, n=147)

Table 5. Validation result of the regression equations based
on the test data.
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Table 6. Regression models to estimate the average cycle
time(sec.) for felling.

Regression

; n R* Prob>F Std.Err. p-value

equations
time(sec)=—237.98 29.113  <0.0001
+19.58xDBH 0.922  <0.0001
13.92xMoving dist. 210 072 00001 "5 c 0002
+51.49xDVS 14.994 0.001
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Figure 1. Comparison of felling time by DBH and moving
distances.

FA 4ol BESe] & A e A et 3
% - BEe] RIUEL 12 LYol Adsgon, 4

JAre] o)EAZE Hf 20 mE AL 5 m B9 = AA e}

of ARSI WA, Figure 134 7-& A8 o]g5)a)
A 2R AR Aol o) MEARIA LS FAA T o]

Table 7. Felling productivity by thinning period of Korean Pine.
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Thinning Felling productivity (m*/man - day)
period Small-diameter log Medium-diameter log Large-diameter log

DBH Ist Ist 2nd Ist 2nd 3rd
11 8.88 9.18 9.18
12 8.52 8.70 8.70
13 8.40 8.58 8.58
14 8.52 8.64 8.64
15 8.70 8.82 8.82
16 8.94 9.06 8.88 9.06 8.88
17 9.30 9.42 9.18 9.42 9.18
18 9.66 9.78 9.54 9.78 9.54
19 10.02 10.14 9.96 10.14 9.96
20 10.50 10.56 10.38 10.56 10.38
21 10.92 11.04 10.86 11.04 10.86
22 11.34 11.34
23 11.82 11.82
24 12.30 12.30
25 12.84 12.84 12.42
26 13.32 13.32 12.96
27 13.50
28 14.04
29 14.58
30 15.12
31 15.72
32 16.26
33 16.86
34 17.46
35 18.00
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