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On the Transition of the Frequency Distribution and the Order
of Diameter Breast Height and Tree Height of Pine
Forest (Pinus Thunbergii) on the Sand Dune

Ryuzo Ocasawara*

Summary

The frequency distributions of diarheter, diameter increment, height and height
increment of 20 years old pine forest at the early stage show nearly normal type, but.
those of diameter and diameter increment tend to change toward L-type with increasing
forest age. The order-fluctuations of diameter and diameter increment tend to decrease
with increasing forest age. The strongest order-correlation is observed between stem
volume and diameter, and the minimum lies between diameter and height. With increasing
forest age, the order-correlation between diameter and diameter increment tends to
incease, but it does not increase in that between height and height increment.

The frequency distributions of diameter growth rate and height growth rate at the early
stage show L-type, but these tend to change toward nearly normal type with increasing
forest age. The relationship between height and height growth rate and that between
diameter and diameter growth rate change from the negative correlation to the positive
correlation with increasing forest age.

The transitions of the frequency distribution and the order of diameter are different from
those of height.

It may be considered that this difference is related to the fact that diameter is very

strongly influenced by the density while height is very weakly influenced.

* BIRKFEFIRHEMETEEMZE . Laboratory of Forest Planning, Faculty of Agriculture, Tottori University.
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Fig. 1 Frequency distribution of diameter breast height
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Fig. 2 Frequency distribution of tree height

Table 1 Mean value (x), standard deviation (s) and asymmetry (Sk)
concerning breast height diameter

Plot Forest age ( c}r(n) (cfn) Sk
20 5.71 1.82 0.568

Plot A 17 5.06 1.55 0.182
14 4.30 1.30 0.136
11 3.33 1.19 —0.234
20 5.97 1.99 0.774

Plot B 17 5.23 1.57 0.349
14 4.26 1.36 0.098
11 2.91 1.19 -0.109

Table 2 Mean value (x), standard deviation (s) and asymmetry (Sk)
concerning tree height

Plot Forest age (m) (m) Sk
20 6.97 1.10 —0.042
17 6.02 0.95 —0.294
Plot A 14 4.83 0.94 —0.875
11 3.67 0.93 —0.300
8 2.47 0.80 —0.542
20 6.52 1.26 0.147
17 5.56 0.97 0.461
Plot B 14 4.46 0.93 —0.171
11 3.08 0.81 0.195
8 1.85 0.63 —1.000
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Table 3 Rank correlation coefficent (Rs) and order-fluctuation index (In)
concerning diameter

F ‘ Rs In

orest age Plot A Plot B~ Plot A Plot B
20—17 0.995 0.982 14 2%
17—14 0.954 0.973 36 34
14—11 0.976 0.964 47 42

Table 4 Rank correlation coefficient (Rs) and order-fluctuation index (In)
concerning height

Forest age R In
Plot A Plot B Plot A Plot B
20—17 0.923 0.938 64 50
17—14 0.921 0.935 61 57
14—11 0.892 0.932 68 52
11— 8 0.912 0.934 64 56

Table 5 Rank correlation coefficient (Rs) among stem volume (V),
diameter (D) and height (H)

Plot Forest age V-D V-H D-H
20 0.992 0.924 0.910

Plot A 17 0.987 0.895 0.856
14 0.987 0.851 0.826

11 0.983 0.840 0.780

20 0.985 0.949 0.936

Plot B 17 0.989 0.938 0.928
14 0.995 0.918 0.909

11 0.979 0.931 0.934
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Fig. 4 Frequency distribution of height increment

Table 6 Mean value (x), standard deviation (s) and asymmetry (Sk)
concerning diameter increment

Plot Forest age (C)r(n) ( cfn) Sk
20 0.22 0.12 0.972
Plot A 17 0.25 0.12 1.216
i 14 0.32 0.11 —0.223
11 0.41 0.12 ~0.067
20 0.24 0.18 0.985
Plot B 17 0.35 0.22 1.873
14 0.44 0.14 0.247
11 -0.53 0.18 0.472
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Table 7 Mean value (x), standard deviation (s) and asymmetry (Sk)
concerning height increment
Plot Forest age (1)1(1) (r?l) Sk
20 0.32 0.12 —0.077
17 0.39 0.12 0.953
Plot A 14 0.39 0.11 0.490
11 0.40 0.11 0.136
8 0.35 0.10 0.791
20 0.32 0.16 0.353
17 0.38 0.12 0.274
Plot B 14 0.45 0.10 0.943
11 0.41 0.11 0.871
8 0.35 0.10 0.432
Table 8 Rank correlation coefficient (Rs) and order-fluctuation index (In)

concerning diameter increment

P ‘ Rs In

rest age

orest ag Plot A Plot B Plot A Plot B
20—17 0.891 0.784 74 95
17—14 0.811 0.608 101 128
14—11 0.339 0.347 170 160

Table 9 Rank correlation coefficient (Rs) and order-fluctuation index (In)

concerning height increment

Forest age Rs In
Plot A Plot B Plot A Plot B
20—17 0.526 0.468 157 157
17—14 0.123 0.057 213 227
14—11 0.071 0.282 227 180
11— 38 0.238 0.085 188 221

Table 10 Rank correlation coefficient (Rs) between Table 11 Rank correlation coefficient (Rs) between

diameter and diameter increment height and height increment

Forest age Plot A Plot B Forest age Plot A Plot B
20 0.737 0.802 20 0.697 0.753

17 0.714 0.618 17 0.207 0.344

14 0.422 0.507 14 0.223 0.432

11 0.544 0.582
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Table 12 Mean value (x), standard deviation (s) and asymmetry (Sk)
concerning diameter growth rate

Plot Forest age (%) (% ) Sk ((E%V)
20 ) 4.03 1.69 —0.932 41.94

Plot A 17 5.65 2.02 0.702 35.85
14 10.17 7.07 3.167 69.52

20 4.21 2.37 0.773 56.29

Plot B 17 8.19 4.97 2.049 60.68
14 15.61 8.43 1.521 54.00

Table 13 Mean value (x), standard deviation (s) and asymmetry (Sk)
concerning height growth rate

X s Cv
Plot Forest age (%) (%) Sk (%)
20 5.06 1.84 0.737 36.36
Plot A 17 7.26 3.47 0.892 47.80
14 10.31 4.67 1.360 45.30
11 15.38 5.98 1.221 38.88
20 5.36 2.24 0.773 41.79
Plot B 17 8.00 3.22 2.049 40.25
14 13.47 4.33 1.521 32.15
11 23.01 18.85 1.713 81.92
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Table 14 Rank correlation coefficient (Rs) and order-fluctuation index (In)
concerning diameter growth rate

F . Rs In

T

orest age Plot A Plot B Plot A Plot B
20—17 0.754 0.522 113 147
17—14 0.579 0.436 152 156
14—11 0.867 0.674 93 117

Table 15

Rank correlation coefficient (Rs) and order-fluctuation index (In)
concerning height growth rate |

F ‘ Rs In

T

orest age Plot A Plot B Plot A Plot B
20—17 0.631 0.318 142 176
17—14 0.351 0.072 185 229
14—11 0.341 0.399 180 173

Table 16 Rank correlation coefficient (Rs) between Table 17 Rank correlation coefficient (Rs) between

diameter and diameter growth rate height and height growth rate

Forest age Plot A Plot B Forest age Plot A Plot B
20 0.369 0.491 20 0.286 0.494

17 0.074 —0.129 17 —0.144 —0.035

14 —0.474 —0.525 14 —0.296 —0.331

11 —0.426 —0.221
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