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ABSTRACT

In the estimation of diameter distribution in a stand using Weibull distribution function, the calculation
method of experimental distribution was presented in previous paper5). This study was to estimate the diameter
distribution of Korean pine stands by Weibull distribution which represents Gamma function, with mean
¢iameter and mean basal-area diameter of the random sample trees. The results obtained fitted the diameter
c¢istribution in experimental stands. Thus, this method appears to be used for the estimation of diameter distri-
bution in a stand as well as for the analysis and prediction of stand construction for the future.
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Table 1. Diameter distribution of actual tree measured.

D.B.H. 8 10 12 1416 18 20 22 Total
fi 16 52 68 85 79 46 25 8 379
Table 2. Diameter distribution of sample tree.
D.B.H 8 10 12 14 16 18 20 22 Total
f; 5 9 11 4 12 1o 4 1 66
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Table 3. Table of C, Gamma. 1, Gamma. 2,

BEKEEE 61 3.

19834F 9 A

and coefficient of variation (CV).

C Gamma. 1l Gamma. 2
25 24.00000 40320.00
30 9.26053 2593.57
35 5.02915 424.33802
40 332335 120.00000
45 247859 47.87614
.50 2.00000 24.00000
.55 1.70243 14.08929
60 1.50458 9.26053
.65 1.36627 6.61419
.70 1.26582 502915
75 119064 4.01220
.80 1.13300 3.32335
.85 1.08796 2.83595
90 1.05218 247859
.95 1.02341 2.20878
1.00 1.00000 2.00000
1.05 .98079 1.83506
.10 . 96491 1.70243
.15 .95170 1.59415
1.20 .94066 1.50458
1.25 .93138 1.42962
1.30  .92358 1.36627
1.35 .91699 1.31225
1.40 .91142 1.26582
1.45 .90672 1.22564
1.50 .90275 1.19064
1.55 .89939 1.15999
1.60 .89657 1.13300
1.65 .89421 1.10914
1.70 .89224 1.08796
1.75 .89062 1.06907
1.80 .88929 1.05218
1.85 .88821 1.03703
1.90 .88736 1.02341
1.95 .88671 101111
200 .88623 1.00000
2.05 .88589 .98993
2.10 .88569 .98079
215 . 88561 .97248
220 .88562 .96491
2.25 .88573 .95801
230 .88591 .95170
235 .88617 .94593
2.40 .88648 .94066
245 .88685 .93582
2.50 .88726 .93138
2.55 .88722 .92731
2.60 .88821 .92358
2.65 .88873 .92014
2.70 .88928 .91699
2.75 .88986 .91409
2.80 .89045 91142
2.85 .89106 .90897
290 .39169 .90672
295 .89233 .90465
3.00 .89298 .90275
3.05 .89364 .90100
3.10 .89430 .89939
3.15 .89498 .89792
3.20 .89565 .89657

Gamma. 2./

Gamma.1? Cv
70.00000 8.30662
30.24310 5.40769
16.77733 3.97207
10.86498 3.14086

7.79309 2.60636
6.00000 2.23607
4.86128 1.96501
4.09077 1.75806
3.54326 1.59476
3.13871 1.46243
2.83023 1.35286
2.58891 1.26052
2.39592 1.18149
2.23885 1.11304
2.10889 1.05304
2.00000 1.00000
1.90765 .95271
1.82850 .91022
1.76007 .87182
1.70040 .83690
1.64804 .80501
1.60172 L77571
1.56058 .74872
1.52382 .72376
1.49079 . 70056
1.46098 .67896
1.43403 .60881
1.40949 .63991
1.38710 .62217
1.36663 .60550
1.34779 .58973
1.33046 .57486
1.31450 .56080
1.29972 .54747
1.28598 .53477
1.27323 .52271
1.26138 .51125
1.25030 .50030
1.23993 .48982
1.23025 .47984
1.22115 .47026
1.21261 .46110
1.20455 .45227
1.19700 .44385
1.18985 .43572
1.18311 .42791
1.17672 .42038
1.17069 .41315
1.16497 .40616
1.15954 .39943
1.15437 .39290
1.14947 .38662
1.14482 .38055
1.14037 .37466
1.13613 .36896
1.13210 .36345
1.12824 .35810
1.12456 .35293
1.12101 .34787
1.11765 .34301

L 6.00

C

3.25
3.30
3.35
3.40
3.45
3.50
3.55
3.60
3.65
3.70
3.75
3.80
3.85
3.90
3.95
4.00
4.05
4.10
4.15
4.20
4.25
4.30
4.35
4.40
4.45
4.50
4.55
4.60
4.65
4.70
4.75
4.80
4.85
4.90
4.95
5.00
5.05
510
615
5.20
5.25
5.30
5.35
5.40
5.45
5.50

6.50
7.00
7.50
8.00
8.50
9.00
9.50
10.00
1250
15.00
20.00
50.00

h 100.00

Gamma. 2.7

Infinity 1.00000

Gamma. 1 Gamma. 2 a 2 cv
amma. 1

.89633 .89534 1.11443 .33827
.89702 .89421 111131 .33363
.89770 .89318 1.10835 .32916
.89838 .89224 1.10551 .32482
.89907 .89139 1.10276 .32056
.89975 .89062 1.10014 .31645
.90043 .88992 1.19762 .31244
.90111 .88929 1.09519 .30852
.90178 .88872 1.09286 .30473
.90245 .88821 1.09061 .30101
.90312 .88776 1.08844 .29739
.90379 .88736 1.08634 .29383
.90445 .88701 1.08432 .29039
.90510 .88671 1.08240 .28706
.90576 .88645 1.08051 .28374
.90640 .88623 1.07871 . 28056
.90704 .88604 1.07696 wOTTA2
.90768 .88589 1.07526 .27434
.90831 .88578 1.07364 .27136
.90894 .88569 1.07204 . 26840
.90956 .88564 1.07052 .26555
.91017 .88561 1.06905 .26271
.91078 .88560 1.06761 .26001
.91138 .88562 1.06622 .25734
.911498 .88567 1.06488 .25472
.91257 .88573 1.06358 20215
.91316 . 88581 1.06230 .24960
.91374 .88591 1.06107 .24712
.91431 .88603 1.05989 .24473
.91488 .88617 1.05874 .24236
.91544 .88632 1.05762 .24005
.91600 .88648 1.05652 .23774
.91655 . 88666 1.05547 .23552
.91710 .88685 1.05443 .23330
.91764 .88705 1.05342 .23114
.91817 .88726 1.05246 .22904
.91870 .88749 1.05152 .22697
.91922 .88772 1.05060 .22494
.91974 .88796 1.04970 22292
.92025 .88821 1.04883 .22097
.92075 . 88847 1.04800 .21908
.92125 .88873 1.04716 oL TIT
.92175 .88900 1.04635 .21528
.92224 .88928 1.04556 .21346
.92272 . 88957 1.04482 .21170
.92320 .88986 1.04407 .20933
.92772 .89298 1.03755 .19377
.93178 .89633 1.03238 .17995
.93544 .89975 1.02823 .16802
.93874 .90312 1.02484 .15760
.94174 .90640 1.02202 .14838
.94447 .90956 1.01966 .14020
.94697 .91257 1.01764 .13281
.94925 .91544 1.01594 .12626
.95135 .91817 1.01448 .12032
.95873 .92880 1.00947 .09729
.96566 .93874 1.00669 .08181
.97350 .95335 1.00385 .06204
.98884 .97844 1.00065 .02549
.99433 . 98884 1.00015 .01223
1.00000 1.00000 .00000
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Table 4. Diameter distribution of actual tree

T D.B.H) 8 10 12 14 16 18 20 22 Total
Wi 13 5 7 9 11 13 5
f, 16 52 68 85 79 46 25 8 379

Table 5. Diameter distribution to Xj.
0 1.099 1609 1946 2197 23§87 ~ Total
16 52 68 85 79 46 379
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Table 6. Diameter distribution of sample tree.

D. B. H. 8 10 12 14 16 18 20 22 Total
f, 5 9 11 14 12 10 4 1 66
Table 7. Calculation for Kolmogorov -Smirnov test.
D. B H Actual distribution Weibull distribution ‘ bn Sn (p)'
T fi R fi/n Sn (p) g y,) g () Sn (g Sn (g")
8 16 00422 00422 0.0434 00439 0.0439 00017
10 52 0.1372 0.1794 0.1421 0.1438 0.1877 0.0083
12 68 0.1794 0.3588 0.2068 0.2093 0.3970 -0.0382*
14 85 0.2243 0.5831 0.2145 02171 0.6141 --0.0310
16 79 0 2084 0.7915 0.1746 0.1767 0.7908 0.0007
18 46 01214 0.9129 0.1154 0.1168 0.9076 0.0053
20 25 0.0660 0.9789 0.0629 0.0636 09712 0.0077
22 8 0.0211 1.0000 0.0284 0.0288 1.0000 0
Total 379 1.0000 0.9881 1.0000
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Table 8. Calculation for Kalmogorov-Smirnov test.

D. B. H. Actual distribution Weibull distribution Dn=5Sn(p)
) £ p=fi/n Sn (p) g(y) g’ (i) Snig") —Sn(g"
8 16 0.0422 0.0422 0.0444 0.0447 0.0447 —0.0025
10 52 0.1372 0.1794 0.1496 0.1506 0.1953 —0.0159
12 68 0.1794 0.3588 0.2177 0.2192 0.4145 —0.0557*
14 85 0.2243 0.5831 0.2217 0.2232 0.6377 —0.0546
16 79 0.2084 0.7915 0.1739 0.1751 0.8128 —0.0213
18 46 01214 09129 0.1087 0.1094 09222 —0.0093
20 25 0.0660 0.9789 0.0548 0.0552 09774 0.0015

22 8 0.0211 1.0000 0.0224 0.0226 1.0000 0
Total 379 1.0000 0.9932 1.0000
Table 8. Comparison of the actual distribution and the estimated distribution
by Weibull.
D.B.H. 8 10 12 14 16 18 20 22 Total
Actual distribu. 6 52 68 85 79 46 25 8 379
Estimated distribu, b=8.3, ¢=317 17 55 79 82 67 4 24 11 379
Estimated distribu. b=8.04, ¢=22 17 57 83 8 66 41 20 9 379




oo

GREREE

31 A X #

. Ek, A.R., J. N.Issos and R, L. Bailey, 1975.

Solving for Weibull diameter distribution
parameters to obtain specified meam diame-
ters. Forest Sei. 21 :290-—292
T g-, 1981 GFRRE B EIEM AL
WwE o 105—108

S

61 8E.

L EREA, ARRE, MEBE, KiLE.

. FEA.

19834 ¢ H 7

1576
Marizv—vary@g¥fH+s45EE70r0 HE
(). 87 o #ka# - 8788

1974, sFPRAEER. IEHEEE : 60
-T2

B

1983, Weibull 53758 EAT
£ 59 : 46 ~

(D—ERIe HE-GRKEGLE
50.



