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Kazuhiko TAKATA: On the Error in the Measurement of
Diameter Breast High
(1) The Error Owing to the Direction of Measurement

On the Random Sampling Method in the Measur
ement Method of Diameter Breast High
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Table 2.
Theore- | Practical Prabci:;iscal Theore- | Practical Pr%(i:;i"cal
k2 tical Th;)re- k2 tical Theore-
bias bias tical bias bias fical
0.03 0.02 0.02 0 0.13 0.04 0.12 0.08
0.06 0.02 0.07 0.05 0.13 0.08 005 —0.03
0.08 0.02 0.02 0 0.14 0.04 0.07 0.03
0.09 002 0.03 001 0.14 0.08 0.10 0.02
0.09 0.02 0.05 0.03 0.14 0.08 0.15 0.07
0.09 0.02 005 0.23 0.14 0.10 0.10 0
0.09 0.02 0.06 0.04 0.15 0.06 0.08 0.02
0.09 0,02 0.09 0.07 0.15 0.08 0.10 0.02
0.10 0,04 0.14 0.10 0.16 0.08 0.07 —0.01
010 0.06 0.17 0,11 0.16 0:12 0.08 —C.04
0.11 0.02 0.05 0,03 0.17 0.04 0.07 0.03
0.11 0,02 0.06 0,04 0,17 ‘0,06 0.07 001
0.11 0.02 0.08 0.06 0.17 0.08 0,12 0.04
0.1 0.04 0.13 0.09 0.21 0.16 0,15 -—0.01
0.12 0,04 0.01 —0,03 0.22 0.16 0.09 —0.07
0.12 0.04 0.09 0.05 0.22 0.24 0.19 —0.05
0.12 0.04 0.13 0.09 0.24 0.26 0.13 —0.13
0,12 0,08 0.14 0.06 Total 232 3.13 081
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Table 3.

1/_2(max. average true 14(max.d. ’7{2( max, average true 15 (max.d.
dlaflr—leter O.f all its rect- dlaieter O.f all its —Ii:ecb
min, direct angle min, direct : angle

diameter)| diameter | diameter | diameter) diazm—zter)l diameter | diameter | diameter)
13.75 13.85 13.76 13.75 2220 2221 22,11 22,40
10.25 10.36 10.29 10.25 22.15 22.04 21.99 22.20
15.80 15.78 15.68 156.85 19.75 19.88 19.75 19.75
23.10 23.11 23.09 23.20 16.15 ' 16.08 15,95 16.25
21.85 21.73 21.63 2200 10.80 10.99 10,92 11,15
17.35 17.35 17.28 17.40 16.65 16.71 16.58 16.85
14.55 14.59 14.54 14.70 14.05 14.03 13.95 14.30
15.65 15,66 15.54 15.80 13.70 13.69 13.62 13.75
29.35 29.37 29.20 29.50 13.65 13.76 13.67 13.85
2030 20.37 20,29 - 20.30 20,95 2091 20.77 21.25
2755 27.42 27.28 27.75 19.35 19.44 19.29 19.35
11.05 11.09 11.08 11.20 16.20 16.15 16.09 16.35
19.65 19.81 19.73 20,20 12,90 12.89 12.82 13.00
1750 17.62 17.37 17,60 16.30 16,33 16.30 16,50
16,90 1695 16.89 16.95 17.15 17.11 17.09 17.35
15,25 15.23 15,18 1535 2645 2646 2641 26.55
2495 25.24 25,05 25,15 14.30 14.41 14,29 14.65
24.10 24.06 2397 24.35 631.60 632.58 629.45 636.80
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Résumé

When the diameter breast high is measured with the callipers, the follow-
ing erors are anticipated.

(1) The error owing to the direction of measurement.

(2) The error owing to the height of measurement.

(3) The error owing to the angle between the callipers and the stem axis.

(4) The error owing to the angle between two arms of the callipers.

Since (4) is a constant error, only (1) (2) and (3) are to be treated. The first
report treats only (1), especialy the random sampling method in the measure-
ment of diameter breast high.

As the method of diameter breast high measurement, we used to measure
the maximum and minimun diameters purposefully. Against this, the method
of measuring the diameter at random is considered. The first problem with
the random sampling method is what indicates the estimate value by the ran-
dom sampling method. The answer is the average diameter of all direct
diameters of about all trees as expressed by Equation (1). Unless the sectional
form is circular, the estimated diameter is not identical with the true diameter.
The bias is expressed by Equation (4). The bias is negligibly small with the
practical data. Under the assumption that the sectional form is elliptical, the
bias with one tree is shown in Table 1 and the difference between the theore-
tical bias and practical bias is shown in Table 2. As given in Table 2, the
practical bias is larger than the theoretical bias by 1.4 times. Using the random
sampling method, the variance increases because the samping variance is added.
The increase of variance is expressed by the second term in the right hand
of Equation (5). Inserting the practical data in this equation, the increase of
variance by random sampling method is 0.8 per cent. After all, the random.
sampling method is better than the purposive method for the Practical use,
because the dias is negligibly smyll, the increase of variance is within 1 per
cent and because the frequency of measurements is reduced about by half,



