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The Factorial Analysis on the Variation of the Progress
of Forest Inventory Works by Quantification Method

I. Plot Establishment Work

Seiro Iwacamir and Tadashi SakamoTo

Laboratory of Forest Bio- and Econo-metrics, Faculty of Agriculture

Abstract : For the purpose of studing of the extent of the influence of physical and anthropic
factors to plot establishment works, we have attempted analysis of them by the quantification
method.

The cruised stand is natural hard wood forest of 454.9 hectare in Mt. Sanpo area, Miyazaki
district of Kyushu University Forest. Data used were obtained by ‘measuring the factors within
plot and the time spent of plot establishment works in systematic sampling cruise. Sampling plots
were 55 plots, in which 33 plots were used to analysis, with 0.04 hectare in square and circular’
plots (SP and CP) and at intervals of 290 meter. (Fig. 1) This survey was practised by a four-
men crew.

The results of this survey are shown in Table 2 and 3. We have serected the items of seven
factors for the factorial analysis by quantification method. And the results of this analysis are as
follows. (Table 4, 5 and 6)

I. The intensity of influence of these factors to the progress of the works were -recognized in
order of Xs, X3, X4, X1, X7, X2, and X5, but X2 and X5 were no significant.

2. It should be noticed that CP method increase efficiency more than SP one.

3. The mutiple correlation coefficient was 0. 788, or low value, but we shall be able to increasse
this, owing to take the large number of plots. And then the estimate of progress by quantification
will be better.
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Table . Table carried out our plan in field work

A 2] o1 HE o2 W 93 B ME 7 o v AR

Date Party 1 Party 2 Party 3 Sum of taking plots
cp w2z SP

22 Aug. i 23 31, 32 25, 17* 5.5
SP CP Wz .

23 Aug. 24, 16 2, 27 37, 18, 39° 7
Wz SP cp

24 Aug. L 2, 3 28 41 6
cP Wz SP

25 Aug. 6. 5 12,8 17%, 18 5.9

, SP CP w2z

26 Aug. 43, 44 51, 52 45, 46 6
Wz SP CP

21 Aug. 35 41, 40 47, 48 S

28 Aug. Put off the survey owing to the rain. _ —
cP Wz SP

29 Aug. 42, 36 13 22, 30 >
SP CP w2z

30 Avg. 49, 50, 53. 54, 55 9, 10, 14, 15, 19, 20 21, 29, 33, 34 15

/.x —:l

el 19 18 18 55

* 7oy bOHERETH, HEANEBEDELHEBELLLD,
* show the plot that stopped working halfway or that started again the remaining work.
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Table 2. Results of the time measurement in each works and each survey methods
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wZ 29.3] 14.7] s0.1 — = — 1.8 49| 2.6
rEH 56.9 8.7 15.6
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Table 3. Reaction pattern table

7o bl AL
No. a?Pl ) GH) xXa Xz Xs X4 Xs Xs X
Rot | Quisider| 4 9 y 2 3 4] 123 4| 123123123123
1 2 12.9 o o o o | o o
2 11 5.0 ol o o o o o °
3 24 | 207 | e o ol e o o o
4 16 16.8 | o o o o o o o
5 5 2.2 ° o ° o ° ° o
6 6 3.0 o ° o ° ° o °
7 43 5.0 o v ° ° ° ° o °
8 36 4.5 o o o o o o | o
9 49 7.0 ° ° ° ° ° ° °
10g| 50 30 | o o o o o oo
| s 5.0 | o o o e o oo
12 26 15.8 o o . of o o o
13 27 119 . o o o o e o
14 28 26.9 | o o o of e 1o o
15 | - 51 25.3 o o | o o o o o
6 | 52 1.1 o o o o o o o
17| 4l 159 | o o o o o o o
18 10 5.0 | o o o o o o e
19 19 14.6 o | o o ° ° ° °
20 20 4.2 ° o o ° ° ° o
21 14 3.0 ° o o ° ° o o
22 15 1.0 ° o o o o o o
23 25 TN o o o oo o
24 4 7.0 - ° ° ° ° ° ° °
25 7 6.8 ° ° ° ° o ° °
26 17 7.0 o o o o o ° °
27 18 4.0 ° o o ° o o o
8 | 4 35 oo o o o e o
9 | 48 6.0 o o o o o o e
3| 30 45 | o o oo o oo
31 22 £5 | o o o 0 o o | o
3 10 8.0 o o o o o o | o
33 9 6.0 o o ° o o o | o
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Table 4. Cross table
- PN TR
X1 Xz Xs Xa Xs X6 X7
. Sum of the progress
L2123 412 3 412 31 23123123 of work
‘]l 14 5 2 4 32 2 6 4 8 4 206 35 45511 2 1 x1.1 136.3
42 9755 20 1765 78 45 86 6 6 712 4 3| xu2 150.9
1 12 0 3 5 4 5 52 7 4 1 3 45 9 3 0fx21 91.7
X, 2 7 1 1 4 1 3 3 1 430 3 2 2 2 2 3 xzz 69.3
23 9 0 3 3 3 4 4 11 02 7 42 3 71 1xas 81.2
4 Sl 2 2 0 13 0 200 2 3 03 205 0 0l xa.4 45.0
1 3 200 0 1 20 L 20 20 1 x.1 22.9
Xs 2 9 S 2 28 42 3 2 3 4 7 2 0xs2 71.3
3 12 570 5 5 22 4 610 1 1 xas 82.2
4 9 3 2 4 2 3 4 5 2 2 4 3 2 x4 104.8
1 15 707 35 710 5 0f xa.1 97.0
X4 2 12 35 4 5 4 310 0 2 xa2 98.4
3 6l 1 5 0 2 2 21 3 1 2 xa.3 91.8
1 11 4 3 4 7 4 0 x5.1 84.2
Xs52 11 3 4 4 6 1 4 xs.2 134.7
3 1 3 4 410 1 0f xs.3 68.3
1 10 4 3 3 xe1 133.9
Xe 2 il 8 2 I} xe2 88.0
3 12011 1 0l x6.3 65.3
1 ! 23 x1.1 157. 4
X722 6 X7. 2 64.1 »
3 4 x7.3 65.7
é
F-5. R M x 2 7
Table 5. Score of factors
5 B | 7 7 = ) - |xemx| =z = 7 RS Ly v [
Score o .
Item of factors Category of factors |Frequency factors cczgrf%l:ttég? Range | Rank
ICEE IR @
SP 14 16. 1495
Survey method | @ Cp 19 11,6583 0.5070%K 4. 4912 4
R S A little 12 -1.5135
Quantity of the Medium 7 —1. 4433
underplant ® Much 9 —2. 5480
(X2) Very much 5 0 0.2735 2. 5480 6
P Less than 18° 3 —2.8816
tonion o | B I il
. 28°~38° N
Inclination (Xs)-| @& \1ore than 38° 9 0.5927%% 6.2770 2
IR K @ ~20 15 —5.5725
No. of measured 21~40 12| —4.9966
trees (X4) ® 41~ 6 0 0. 5445% 55725 3
foo |BEYS 1]
A arty 1 .
Team (Xs) | @ party 3 i 0 0.0403 | 4.3975 7
#WOOH B | @ ist~3rd day 10 7.5172
Investigated days| @ 4th~6th day 11 2. 0457
(Xe ® Tth and 8th day 12 0 0. 6041%¥ 7.5772 {
H % o R B | @ Flat 23 —4,2197
Land feature Concave 6 —0.7521
(X2) Convex 4 0.4527*% | 4.2197 5
EOWOB OB B 0. 7882
Multiple correlation coefficient e
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Table 6. Inner correlation matrix

X1 Xz Xs X4 Xs X6 X7 Y
X1 1. 0000 0.0824 —0.2234 —0.1084 —0.2218 —0.0224 —0.1699 0. 1366
X2 1.0000 —0.2560 0.1974 0.0287 —0.2490 —0.1119 —0.0005
X3 1.0000 —0.0451 —0.2114 —0.2563 —0.2317 0. 1340
X4 1. 0000 0. 3967 0. 0634 0.2113 0. 4906
Xs 1.0000 —0.0675 0. 1150 0. 0158
Xe 1. 0000 0. 4707 0.5031
X2 1. 0000 0. 4594
Y 1. 0000
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