BRI & B M A E I DL T
I, EgER=ETF VDO HTRD

s OEH - BER K - RE B
(BRI E)

Estimation of the Tree Ages by Regression Analysis

I. Fitness of the Linear Regression Model

Seiro IwacaMrs- Tadashi SAkamMoTo and Naoki SAkAMOTO
Laboratory of Bio- and Econo-metrics, Faculty of Agriculture

Abstract : A new method for being able to estimate tree ages without the record of
the plantaion and without the allowance of the felling is examined by the regression
analysis. ' .

For estimating the tree agess we select the four factors that we seem effective: (1) Number
of the annual ring of the sampled branch (X1) (2) Height to the sampled branch (X2)
(3) Site index (Xs) &) Product the number of the annual ring of the sampled branch and
height to the sampled branch (Xs). And we establish four linear regression models by the
combination of the four factors.

The data for the test are 65 samples from 35 to 67 years of ages collected at the Hinoki
(Chamaecyparis obtusa Sieb. et Zucc.) planted forests of the Kochi University Forest and
its around. b .

The results are as follows : (1) Equation (2)is one of the best fitness in the four equations;

" but the multiple correlation coefficient is 0. 890. (2) X, is one of the most effective factor.
" After this, we need to study on the relationship between the tree age and many factors

relating to it.
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. Table. 1. - Results of measured factors .
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No. | B & | HUFME WRETE MK | o |8 S| LRl RRETE e
(Y). X1 X2 X3 ) X1 X2 Xs

14 37 20 6.2 13.5 34 42 Y, 6.8 14.8

2 ” 14 6.8 12.1 35 o~ 20 4.1 9.0

3 ” 19 7.0 12.8 36 ” 18 6.2 9.7

4| 18 7.1 13.7 37 " 21 3.6 10.5

5 ” 19 5.9 15. 1 38 ” 23 6.8 4.2

6 ” 18 . 4.8 9.0 | 39 ” 19 5.9 9.5

7. Y 4.4 11.2 40| ~ 22 5.8 114

8 |~ 16 3.6 1001 41 " 17 5.8 11.3

9 | ». 15 5.0 14,9 42 u 19 7.9 14.7
10 38 18 3.9 10.4 43 46 25 6.0 14.2
11 ” - 20 4.6 113 44 47 16 7.8 12.8
12 ” 26 3.6 10.7 45 48 26 5.2 1.5
13 ” 20 5.3 12.4 46 49 24 6.5 13.5
| - 28 8.3 16. 4 47 | 52 26 55 106
15 39 21 6. 1 17.4 48 | 53 3 460 101
16 w 18 5.9 1.5 49 54 24 6.0 10.1
17 ” 16 6.1 13.8 © 50 55 21 7.3 111
18 ” 22 4.7 14.0 51 56 26 5.3 10.1
19 ” 21 4.3 10. 8 52 ” o2 6.7 10. 4
20 ” 19 4.9 1.2 | 53 " 3 5.9 9.6
21 40 18 4.0 10.8 54| o« 20 7.1 10.3
22 ” 27 5.8 16.5 55 ” 22 7.1 10.9
23 ” 26 4.0 12.0 56 57 33 5.1 10.7
24 v |16 5.9 12.6 57 " - 35 4.6 11.0
25 ” 20 1.0 14.3 58 ” 25 6.3 . 10.4,
26 ” 17 A 15.7 59 58 22 8.6 10. 1
27 ” 23 6.0 15.1 60 " 29 6.4 10. 4
28 41 23 6.4 14.2 61 59 2 6.2 12.4
29 ” 18 6.7 11.8 62 60 40 36 9.6
30 ” 23 6.0 12.0 63 67 56 5.9 12.3
31 " 19 8.3 15. 4 64 " 50 .6 15.3
32 p 21 5.1 1.7 65 ” 46 6.8 11. 4
33 ” 18 9.8 15.5
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Table 2. Correlation coefficient between the measured factors
BEOE W OB BWETEH T A
Number of the annual . L.
| }glrr;%lcgf the sampled ;Ilixg}gr;gcthhe sam Site index

5| & 0. 756 0.171 0.317

Tree age -’ . }

B O£ B K 1. 000. —0.054 —0. 064.

Number of the annual ring of

the sampled branch

BME T & ‘ : 1. 000 0. 474

Height to the sampled branch : :
M A OB 1. 000

Site ,index
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V= Bo+ B+ Ao + BiXa e
V= Bo + BiXo + BaXo+ BsXst+ BiXa o @)

f:}ib; ﬁl) BZ: ﬁ& /§\4 ‘iglk@ﬁ%&‘tééc
EERSHBER

LR 4BORICOVT. FAFIEEMOCENTNEERMTETE - ER, R-3 0L
FeHONI, CORICESE, X AR RRETE CEBRKE, @)% XUWOORRL

#-3 @ B B B oo B OE KR

Table 3. Results of testing the significance of the regression coefficients

E oA e 7w B O.R R M E OB OF M
. Regression coefficients
- Linear regression models R R A N A Multiple correla-
Bo B pe Bs - B tion coefficients
A A A ~ sk kbl .
1) Y=p0+ siX1t+p2X2 17.112 0.861 1..366 — - 0. 786
AA s N A Stk 1 ok Hokek
2) Y=po+ p1X1+ 52Xz + psXs 33.355 0.840 2.810° -1.995 — 0. 890
A A N A . Hkk :
3)  Y=pg0+p1X1+ B Xo+ f1Xs 9.450 1.197 2.610 - =0.055 0. 788
4) Y=po+ p1X1+feXe+BaXs+aXa | 29.233 0.962 3.205 ~1.993 -0.008 0.921

*'** :Significance level at 99%
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Fig. 1. The relationship between the actual tree age (Y)
and the estimated tree age (Y).
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