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Studies on the Treatment of the Forest in Yaku-shima Island

I. Multivariate Analyses on the Topographical Conditions
of the Planted Sugi (Cryptomeria japonica) Forests

Masaaki IMANAGA, Shigejiro YOSHIDA and Osamu YUNOUE
(Laboratory of Forest Management)
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Fig. 1. Results of the Multivariate Analysis in Miyanoura area
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Table 1 Results of the principal component analysis in Miyanoura area

Factor Loading
Fact M

actor ean P.C1 P.C2 P.C3
Altitude 480.4m 0.837 0. 200 —0.198
dpele of 31.8° 0.825 —0.109 —0.319
c.c.* 179.8° 0.015 0.975 0.161
FC** 3.74 0. 506 —0.181 0.842

Eigenvalue 1. 64 1.04 0.88

Accumulative 41.0 66. 9 88.8

% Curvature of the contour line passing on the center of a circle
% % Frequency of the convex and concave of the contour line
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Fig. 2. Distributions of the Planted and Natural Forests on Z: and Z: axes in Miyanoura area



BABDOHMEEICEE T 5 B3 71

FIZDWTHWI2H DN Fig. 2 TH 5, Nk, ALK, KREKOSFmIZEET DN, AL
HIZBE 1 FRDDOADERIIZEL AHELTVALAIENDILE, BE1ERSORXATHAELSL LD
BN, BIEPEL, ERAD/NINEZAENVZ S, FITKAKIEBERES S L, BEROA KT
WL HAONBDIEILIED, Fig. 1 TWEE1ERD (Zi), B2FERD (Z.) OFEHIcTay b
ZHODITVE (BR—HEM) . Bk, COFEFHOTuy tO3HRREH5 L, BRED
ZIF400m 2L LT, BZRNEREVERS Zi, Z.75 (—, =), (—, +) & (+, =), (+,
+) KR EbhLhEIEPbY 5, 582 OER 400m 135R U - EROFKE XS TI1dM 2 XL
EAXEEDIBMTHo, 22T (=, —) OERTZHDIE, BEIEL, ERAINSL,
MRS NSO (ME) BFrTca 0 ATHHE VWA, (+, +) EHOBFFFcRKARKMHE &V
kD, EOHBELT (=, +), (+, —) OHAFEDLENH B, BAR» AT, Z DFE
WROLDOWATIHN, ENKRKEDLIASIY, (—, +) ZEATAKME, (+, —) ZEXRK
HHEEEZLE, BZHIIOERETIE, ALMMEVEATIKBYSE L, GRIIAIKBSEZL 25
fBENZH %,

> EITHB TR AT - 120

BonHBIRK IS EDEBVTH B,

Z = 0.09257 — 0.0010X: — 0.00144X: + 0.00004X; — 0.00294X

227, X oilkE, X lERA, X iEshER, X D EdhiEE

ZOHRKIC > THIBIZITD &, REDALKD B RAMRAES LD 5 @, KAMKD 5 AT
BrbD4EE LD, COANBEVDH-1270y bbb Fig 1ITRLTZ, TZTANEY DD BRI
BOLBEROFLYHEZEE U DM Table 2 TH 5, ZDOFRLY, HWE CHIRREICEN DEN
Toohb,

2. Y7 AXT v Nl

ERD W ORER% Table 318 F, F2ERS T TORBEHFSERIL 64% TEZRHMIE S 1ZIFFE

Table 2 Differences of the mean values before and after the discriminatory

analysis in Miyanoura area

Disc. Alt. AS. C.C. F.C.
Planted before 284.3m 27.3° 181.9° 3.38
Forest after 260. 5 26. 4 182.5 3.41
Natural before 622.2 35.5 178.3 4.02
Forest after 642. 3 36.0 178.0 3.91

Table 3 Results of the principal component analysis in Yakusugi—land area

Factor Loading

Fact M

or ean P.C1 P.C.2 P.C3
Altitude 1100. 6 m 0.859 0.072 —0.019
4psle of 23.6° —0. 686 —0.590 —0.026
C.C. 166.1 ° 0.379 —0.582 0.703
F.C. 3.11 —0.408 0. 604 0. 654

Eigenvalue 1.52 1.06 0.92

Accumulative 37.9 64.3 87.4
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Fig. 3. Distributions of the Planted and Natural Forests on Z: and Z: axes in Yakusugi-land area
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Table 4 Differences of the mean values before and after the discriminatory

analysis in Yakusugi—land area

Disc. Alt. AS. C.C. F.C.
Planted before 1105. 9m 20.7° 149.5 ° 3.29
Forest after 1115.5 18.6 127.2 3.63
Natural before 1095.5 24.5 182.1 2.98
Forest after 1087. 3 26.2 200.7 2.63
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Summary

In the two areas of Yaku-shima Island, the topographical conditions of the planted Sugi (Cryp-
tomeria japonica) forests were analyzed by means of the multivariate analyses.

The Miyanoura area is situated in the north of this island, lying in the valley of the Miyanoura—
gawa river. In this area 92 sample plots — 40 in the planted Sugi forests and 52 in the natural
forests — were selected for this research. The area of each sample plot covers 3.14ha. On the other
hand, Yakusugi-land area is situated in the middle-south of this island.

Here 104 sample plots — 51 in the planted Sugi forests and 53 in the natural forests — were
obtained.

Several topographic factors of these sample—plots were measured on the map and the obtained
data were analyzed both by the principal component analysis and by the discriminant function.

The results obtained are as follows.

1. In the Miyanoura area it has been definitely shown that in the minus domain of the first
principal component, a lot of samples of the planted forests are distributed. (Fig. 2)

2. By using the discriminant function obtained in this area, 4 plots in the natural forests are
discriminated as those of the planted forests, while 5 plots in the planted forest are discriminated as
those of the natural forests. (Fig. 1)

3. In Yakusugi-land area, it was in the plus domain of the second principal component that many
planted forests are distributed. (Fig. 3)

4. In this area, 16 plots in the natural forests are discriminated as those of the planted forests,

while 18 plots of the planted forest are discriminated as those of the natural forests.



