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Abstract: we developed a stand density management diagram for Quercus variabilis in order to predict the final
cutting ages of coppice forests based on management objectives. The sample data were classified into two groups:
603 data points for analysis and 113 data points for verification. Using these data, a stand density management
diagram was constructed and a goodness-of-fit test was performed. The explanatory power (R?) of the constituent
models for the stand density management diagram was 0.732 for the equivalent height curve and 0.990 for the
equivalent diameter curve. According to the analysis of the final cutting age rangeof the highest production, the final
cutting ages for 900 buds remaining per hectare was 42—44 years, and that for the 1,800 buds remaining per hectare
was 38-42 years. With the third-grade log set as the production target, the final cutting age range with site index
16 and 14 was 25-28 years and 29-33 years, respectively. The results of this study provide baseline data for
establishing a management plan for Q. variabilis coppice stands.
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Table 1. The descriptive statistics of training data and validation data for Quercus variabilis stands.

Training data Validation data

Variable Symbol Unit (N = 526 plots) (N = 113 plots)

mean S.D. mean S.D.
DBH D cm 16.9 4.2 20.5 4.5
Tree height H m 12.2 2.0 133 1.9
Dominant tree height H, m 15.0 2.7 15.9 2.2
Form height HF m 7.5 1.0 7.4 0.8
Stand density N trees-ha’ 1388.0 547.0 840.0 432.0
Stand basal area BA m*ha! 349 13.6 27.5 10.7
Stand Volume |74 m>ha’! 268.8 120.0 206.6 90.2
Quadratic mean DBH QD cm 18.5 4.7 21.5 4.7
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Table 2. The parameter estimation of six equations.
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Equation number® Estimated equation Bais Fitness index
3.136
Eq. 1 V= (0.065 7 1570y I30SSZHTT Ty 9.734 0.728
Eq. 2 D= 1.493+0.908QD—0.221 ‘/ﬁfT -0.000 0.990
Eq. 3 Hf = 1.853+0.309 H T+ 0.186 */:]gg” 0.000 0.896
Eq. 6 logV,, =10g345,042.489 — 1.760log - -
Eq. 7 log V7, :10;_1,200,285’).880iO.?SQlog]A\/Rc - -
11t v
Eq. 12 NN, —679.540.146 ] 07 ) ]

Note) * Eq. 1 = Equivalent height curve, Eq. 2 & 3 = Equivalent diameter curve, Eq. 6 & 7 = Full density curve, and Eq.

= Self-thinning curve, respectively.
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Predicted value

Measured value

Figure 1. Comparison between measured value
and predicted value.

Table 3. The calculated value of A;~K, parameters by relative
yield index( ).

Calculated parameters

o K logfs, 5 logk,
1.00
(R= 0391062 1760 5538 0782 5302
0.95 1760 5483 -0.782  5.237
0.90 -1760 5429 <0782 5.171
0.85 -1.760 5376 -0.782  5.105
0.80 -1.760 5323 <0782 5.037
0.75 -1760 5270 <0782 4.967
0.70 -1760 5216 -0.782  4.895
0.65 -1.760 5162 0782  4.821
0.60 -1.760 5106 -0.782  4.742
0.55 -1.760  5.048 0782 4.659
0.50 1760 4.987  -0.782  4.570
0.45 1760 4922 <0782 4.474
0.40 1760 4.853  -0.782  4.369
0.35 1760 4778 <0782 4.252
0.30 1760 4695 <0782 4.120

Note) “#¢ = Full competition index.
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Figure 2. Stand density management diagram for Quercus
variabilis forests. (Red line is equivalent height curve, black
line is equivalent diameter curve, blue line is relative yield index
curve, and green line is natural thinning curve, respectively.
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Figure 3. simulated rotation age of the highest production in volume for Quercus variabilis stands.
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Table 4. Estimation of the rotation age of the highest production in volume for Quercus variabilis stands.

No. shoots Site No. ta:get Rotation Mean Mean Stand density Stand Commercial

(treesha) index log age DBH height (treesha) Volume volume
(logitree™) & (cm) (m) (m*ha™) (m*ha™)

103.0

10 2 44 159 12.4 867 122.5 (53.5)°
12 3 44 18.8 14.9 847 195.2 (}(6)‘1‘;)

900 ’
233.0
14 3 43 213 17.2 825 277.4 (129.8)

309.8
16 3 42 23.6 19.5 800 369.1 (157.2)

145.0

10 1 42 13.7 12.2 1,632 180.3 @.1)

12 2 41 15.8 14.5 1,554 265.1 (29194'15)

1,800 .

) 290.1
14 3 40 17.7 16.7 1,468 357.8 (163.8)

359.8
16 3 38 19.4 18.6 1,388 443.2 (189.1)
Note) * Small-end diameter : over 12cm, log length : over 2.1 m

® Values in parenthesis are the total volume of 3rd grade logs.
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Table 5. The Estimation of Rotation age and yield by scenario for timber harvest (third grade logs).

A<
=5

No. shoots Site No. taarget Rotation age Mean M§an Stand volume Stand density Commercial

(treesha™) index log | (years) DBH Height (m*ha™") (treestha) vo}lum?
(logitree™) (cm) (m) (m™ha™)

57.2

1 30 13.0 10.0 68.2 880 23.2)°

10 86.4

2 38 15.0 11.6 102.5 870 (54.7)

3 - - - - - -

62.0

1 25 13.4 10.3 73.8 880 (24.5)

87.7

12 2 29 15.1 11.7 104.2 870 (55.4)

128.7

3 36 17.2 13.5 152.9 860 (97.3)

900 58.3
1 21 13.1 10.1 69.4 830 23.5)

94.2

14 2 25 15.4 12.0 111.9 870 (58.3)

131.1

3 29 17.3 13.6 155.8 860 (98.6)

61.5

1 19 133 10.3 73.1 880 243)

95.9

16 2 22 15.5 12.1 113.8 870 (59.0)

3 25 17.4 13.7 158.3 855 1332

(99.8)
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Table 5. (Continued)
No. shoots Site No. taarget Rotation age Mean M‘.ean Stand volume Stand density Commercial

(trees'ha’l) index log (years) DBH Height (m3~ha'1) (trees~ha’1) volume
(logtree™) (cm) (m) (m*ha™)

115.6

1 35 12.7 11.1 144.3 1,665 42.8)

10 165.2

2 49 14.4 12.9 205.7 1,610 (97.0)

3 - - - - - -

122.9

1 28 12.9 11.4 152.7 1,660 (44.5)

12 170.8

2 34 14.5 13.1 211.7 1,605 (99.2)

3 _ - - - _ _
1274
1,800

1 24 13.1 11.6 158.6 1,655 (45.6)

176.2

14 2 28 14.7 133 218.1 1,600 (101.1)

230.3

3 33 16.2 15.0 284.7 1,535 (163.1)

126.1

1 21 13.0 11.5 156.8 1,655 (45.3)

174.1

16 2 24 14.6 13.2 215.7 1,600 (100.4)

236.2

3 28 16.4 15.2 291.9 1,530 (165.9)

Note) * Small-end diameter : over 12cm, log length : over 2.1 m,
®Values in parenthesis are the total volume of 3rd grade logs.
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