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Abstract: This study was conducted to estimate merchantable volume and yield per diameter (DBH) class of Pinus
koraiensis and Larix kaempferi. Stem volume of trees in each diameter class was calculated using the existing
equations for taper and height curve. Saw logs and pulpwood volume were then estimated from the stem volume
in each diameter class. The final step was to estimate merchantable volume and yield from saw logs, assuming saw
logs were used for lumber (boards or dimension products) production only. The results showed that the stem
volume of Larix kaempferi was 23~38% higher than that of Pinus koraiensis at the same diameter classes. Both
species were able to produce saw logs from the diameter class of 18 cm. Saw logs and pulpwood yield for both
species rapidly increased due to the size limitation on small end diameter. This yield reached a maximum of 90%
and 88% at 26 cm and 38cm diameter class, respectively, for Pinus koraiensis and Larix kaempferi. Lumber yield
estimated for board products ranged from 23% to 56%. In the case of dimension products, Lumber yield became
significantly smaller as saw logs were used for larger dimension products. These results can be used for calculating
merchantable volume and economic value of trees, as well as determining final lumber products.
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Figure 1. Longitudinal cross-section of a stem by log utility types.
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Table 1. Equations used to determine volume, stem curve and bark thickness by species.

Equations Model forms Parameters Pii?us . Larix .
koraiensis  kaempferi
o oy, DIE HONEH0001) +b 7 be +b(2BH a0 0.9417  0.8946
d=a,DBH "a; X al 10201 1.0208
a2 0.9970 0.9975
Z = relative height (E)

o H bl 0.7667  0.6159
Taper equation’ 1= = b2 0.1556  -0.1052

(outside bark) x-_H ' '
1_@ b3 1.1785 0.2387
HI b4 -0.5214  -0.0987
PTH b5 0.1235  0.1512
ai, bi=parameter, HI=inflection point, FI = Fitness Index FI 0.9800 0.9860
o a0 0.0003 0.1315
B, - aod;“urleBHbz(l_ﬁ) ’ al 22469 0.6852
) bl 0.3151 0.0042
Bark equation® 5}11, = outside bark diameter by ground height b2 0.0846 14640
ﬁl =relative height. a, a, b,, b, b, = parameter b3 0.1518 7.7464
FI 0.6630 0.7720
a al 32.8181 473292

- . I

) . H=a, EXp(DBH+a ) a2 244551 -28.5236
Height curve ’ 3 78359 9.6174

a, a, a,= parameter 4 ’ ’
FI 0.8265 0.8796

Smalian's sectional V= %(g1 g Nt (g rez T +gn71)l+%gnl’

measurement
V=volume, g = basal area, | =length, 1<l

Note (a): Son ef al.(2002), (b): =T 5(2000), (c): A<= (2003).
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Figure 2. Live-sawing method to produce sawn timber.
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Figure 3. The method of the first cutting line creation to
produce sawn timber.
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Table 3. Log specifications to produce saw logs and pulpwood.

Tivati Diameter (cm)
Utilization Log length (m)
types small end large end
Saw logs 3.60r2.70r1.8 >16 -
Pulpwood - >6 -
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Table 2. Stem volume of trees, as the function of DBH and height by species.

P, koraiensis

L. kaempferi

DBH bark bark
class (cm) height  volume(A) - - height volume(B) - - (B-AyA
(m) (m®) thickness volume (m) (m?) thickness volume
(cm) (m’) (cm) (m)

6 5.6 0.008 0.37 0.002 7.6 0.011 0.46 0.001 0.38
8 7.0 0.019 0.40 0.003 94 0.024 0.58 0.002 0.26
10 83 0.034 0.43 0.005 11.1 0.043 0.69 0.004 0.26
12 9.6 0.057 0.46 0.007 12.6 0.070 0.80 0.007 0.23
14 10.7 0.085 0.50 0.009 14.1 0.106 0.90 0.010 0.25
16 11.8 0.122 0.54 0.012 15.5 0.151 1.01 0.014 0.24
18 12.7 0.164 0.59 0.015 16.8 0.206 1.12 0.018 0.26
20 13.6 0.215 0.65 0.019 18.1 0.271 122 0.023 0.26
22 14.5 0274 0.72 0.023 19.2 0.345 1.33 0.028 0.26
24 152 0.338 0.79 0.028 20.3 0.430 1.44 0.034 0.27
26 159 0.409 0.86 0.033 212 0.521 1.54 0.041 0.27
28 16.6 0.490 0.95 0.038 222 0.627 1.65 0.048 0.28
30 172 0.575 1.04 0.044 23.0 0.738 1.76 0.056 0.28
32 17.8 0.669 1.14 0.050 238 0.860 1.86 0.064 0.29
34 183 0.766 1.25 0.056 24.6 0.993 1.97 0.073 0.30
36 18.8 0.871 136 0.063 253 1.133 2.08 0.082 0.30
38 192 0.978 1.49 0.070 26.0 1.283 2.19 0.092 0.31
40 197 1.097 1.62 0.078 26.6 1.439 2.30 0.102 031

Note (a) : bark thickness is measured at 1.2m height above the ground.



366 EREaTE Al 96 A Al 3 (2007)

Table 4. The number of sawlogs by size and merchantable volume by diameter class of P. koraiensis and L. kaempferi.

P, koraiensis L. kaempferi
DBH saw logs saw logs
class (cm) pulpwood pulpwood
36m 27m 1sm  VOMTC volume(™)  36m  27m  18m YoM volume(m’)
() (m’)
0® 0 0 - 0.002 0 0 0 - 0.001
8 0 0 0 - 0.012 0 0 0 - 0.014
10 0 0 0 - 0.026 0 0 0 - 0.032
12 0 0 0 - 0.046 0 0 0 - 0.055
14 0 0 0 - 0.073 0 0 0 - 0.086
16 0 0 0 - 0.102 0 0 0 - 0.125
18 0 1 0 0.057 0.087 1 0 0 0.069 0.103
20 1 0 0 0.093 0.097 2 0 0 0.158 0.071
22 1 1 0 0.182 0.062 2 0 1 0.228 0.067
24 2 0 0 0.238 0.064 3 0 0 0.310 0.059
26 2 0 0 0.282 0.085 3 0 0 0.368 0.082
28 2 0 1 0.377 0.063 3 1 0 0.490 0.053
30 2 1 0 0.457 0.060 4 0 0 0.587 0.055
32 3 0 0 0.546 0.056 4 0 0 0.675 0.073
34 3 0 ] 0.618 0.071 4 0 1 0.811 0.056
36 3 0 1 0.740 0.043 4 1 0 0.937 0.054
38 3 0 1 0.825 0.054 5 0 0 1.073 0.052
40 3 1 0 -0.939 0.047 5 0 0 1.196 0.066
Note(a): the number of sawlogs by size.
Table 5. Timber yield for producing saw logs and pulpwood. (unit : %)
DBH P, koraiensis L. kaempferi
class(em) total sawlog pulpwood total sawlog pulpwood
6 25 - 25 9 - 9
8 63 - 63 58 - 58
10 79 - 79 74 - 74
12 82 - 82 79 - 79
14 86 - 86 81 - 81
16 87 - 87 83 - 83
18 87 35 52 83 26 57
20 87 43 44 85 53 32
22 89 66 23 85 56 29
24 89 70 19 86 68 18
26 90 69 21 86 71 16
28 90 77 13 87 75 11
30 90 79 10 87 77 10
32 90 82 8 87 78 8
34 90 81 9 87 82 6
36 90 85 5 87 83 5
38 90 84 6 88 84 4
40 90 86 4 88 84 4
A QukgAl L QEFT ANAA Blgo] A Z7h = Vel
She Wi, WA PEA U8 Aukga) A2 A 9% Table 59 Figure 42 27 5% 0§ Q2o
A8 SATA FolE RS AGh B8 V) 47 AEel §1ARR 2R A0 Ak
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Figure 4. Yield of timber as the function of DBH class.
Table 6. Specifications for lumber processing. Table 7. Productivity of board in cubic meter and timber
- - yield by species and diameter class.
Specification
Lumber - - P, koraiensis L. kaempferi
types thickness width length Volume DBH class .
(inch) (inch) (m) (m”) (cm) volume yield volume yield
3 0 3 0,
Board 1 > 4 36 = 00093 (m) ) (m) 0
: 2 27 0.0070 ég 0 (;66 3—1 ggg ;
Dimension 2 4 2.7 0.0139 o 0'075 o 0'123 36
4 4 2.7 0.0279 o :
24 0.145 43 0.161 37
26 0.185 45 0.250 48
wheh SRR o=k 90%7kA] Aeal ATt oF 10%e 28 0215 44 0.291 46
el Um ] 7189 W) & o) Y 15E 30 0.248 43 0.352 48
32 0.347 52 0.449 52
7], ¥ 5= DR =k g ko] AuEE 4
| BHE ST, §Y aJ;T 4 B 8 34 0390 51 0.530 53
A FEAR AR ot & e 2 T E . 36 0.460 53 0.584 52
3 0.497 51 0.722 56
3. UHLSE| THR0| M= AR 2EAM 40 0.570 52 0.812 56
A% A2 FRE FAAE AN ABE 71T
ato] AT o] Aol =l Al B ARG AkA A D] AME-E= 57 1 inch, U¥]5H4 4 inch
ISl WA AA A THR BHsen, A oI, A% 3.6mz AA AL, 2R o] A5 2X2, 2X4 B
AA Aol wek inch EHE G5k B A 4X4inch®] 3714 4G AAE A 27mE A AR A

Table 8. Productivity of rectangular lumbers by size, species and diameter class.

Pinus koraiensis Larix kaempferi
Cla]lgilc{m) 2 X2in. 2 X 4in. 4 X 4in. 2 X 2in. 2 X4in. 4 X 4in,
volume yield volume yield volume yield volume yield volume yield  volume yield
18 0.035 21 0.028 17 - 0 0.035 17 0.028 14 - 0
20 0.049 23 0.028 13 0.028 13 0.077 28 0.056 21 0.028 10
22 0.084 31 0.056 20 0.028 10 0.125 36 0.084 24 0.056 16
24 0.119 35 0.084 25 0.084 25 0.146 34 0.098 23 0.084 19
26 0.160 39 0.112 27 0.084 20 0.223 43 0.153 29 0.112 21
28 0.202 41 0.167 34 0.139 28 0.251 40 0.195 31 0.167 27
30 0.237 41 0.181 32 0.139 24 0.341 46 0.293 40 0.195 26
32 0314 47 0.279 42 0.223 33 0.383 45 0.321 37 0.279 32
34 0.369 48 0.293 38 0.251 33 0.488 49 0.404 41 0.307 31
36 0418 48 0.362 42 0.307 35 0.578 51 0.488 43 0.390 34
38 0453 46 0.404 41 0.362 37 0.627 49 0.557 43 0.474 37

40 0.564 51 0.488 44 0.390 36 0.739 51 0.641 45 0.530 37
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