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Fig. 1. Location of thinned trees.
Legend; Black and white circles indicate the thinned and the remained trees, respec-
tively. Lines indicate sub-plot (20m X20m) for analysis.
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Table 1. Descriptions of thinning plan
Thinni o %
Thinning  Thinning ;Zmigz :ano i (leasil2:rea) Dbh (T)*
lan system m m m m D
P ystem, Plot Sub-plot bh (R)
Plan 0 No 0.0 0.0 -
Planl 10.5 11.2 1.40
Plan 2 Upper 20.3 23.5 1.36
Plan 3 30.2 31.2 1.36
Plan 4 40.3 414 1.35
Plan 5 10.8 14.0 1.04
Plan 6 All 20.3 254 1.02
Plan 7 30.1 35.6 1.04
Plan 8 40.0 43.9 1.04
Plan9 10.5 9.0 0.60
Plan 10 Lower 20.1 19.7 0.66
Plan 11 30.1 30.0 0.69
Plan 12 40.3 42.0 0.70
Plan 13 9.8 10.9 0.89
Plan 14 Line 20.3 25.1 1.04
Plan 15 39.9 35.6 1.02
Plan 16 30.4 39.1 1.04
*Dbh (T) and Dbh (R) are average Dbh of the thinned trees and the re-
mained trees, respectively.
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Fig. 2. Diagram of stability of a crown.
Note; G: Center of gravity of a tree’s foli-
age, Vg: Height of G from ground, E:
Eccentricity of a tree’s foliage from stem
axis, Hi: Height increment of a tree dur-
ing 5 years, Vgc: Change of Vg during 5
years, Ec: Change of E during 5 years.
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Fig. 3. Relationships between relative frequency
of Fwce and thinning ratio.
Legend; Bars indicate that confidence in-
tervals at confidence coefficient is 0.95.

R ERER S L UER

k%5 EMOEERDEILE Fwe T & OEE
¥HE&% Fig. 3ioR L7,

Fwe 730 Rz, fEAEOBEIZL - T
BEAET LEEREVRBL L-BBLELONS.
D& RFEESEST L EATEREZCBNTE
BED0% L EE Eo7:. BEETEEOS L
TOBBREIC BV THEEIKRE {2 BIZ L7225
WAL, HRICE > THEDETTHFH SRS Z L
ralL7:, SEREOMMREBHINICHED Fwe< 0
OBEEHEEGORIERE X, HREZ L OBEET
OMFIHRERTLEZOND, FIREKOBE,
BRIC & 2 BEETOIRBI RTINS o7, FIK
B2 < & ERMROBEETOMNHZIRIEITRE
BtkdH oV iz eRMRIC B L CT/hsh o7, £
BMEROBE, KEVWAELPLICBKRTA20T, M
¥ vy T—2H7-hORESIIKREVY, PEL
PELRW, Z0HF vy TLRET LZBEENL
%<, BWEPETT 2BEINSE L o7bDEER S,
LA L, MR 40%FIHRERELS DL, TRH
%, Bk, LBHEOHNETKRELEVIZR
biheh o, MEBPREVHEHET v v 78
BHOBECL VBREINIBENHEZ 570, B
BARDY A XDBNNZ L HHEBINEL ko /2DT
H59.

Fwe 74 DL EOBEGEIZIEBKROBER SN2 o

9t 9

8 8t

Tr 80\ ust after 71 (P& st afer
E gl *Pian0 < Plam 6l S Plan0 = Plan7
e * Planl © Plan4 * Plan5 © Plan8
go 50 * Plan2 50 2 Plan6
E" 10 0
%
Z 9t 9f

8t 8t

Tt 7

6+ ®Plan0 < Planli 6} ® Plan0 o Plan1d

* Plan9 © Plani2 * Plant3 © Plan16é
5 # Plan10, 5 4 Plani4
0.2 03 04 02 0.3 04

Average E (m)

Fig. 4. Relationships between average E and av-
erage Vg.



FEASBEDOLERICRIZT RO T 27

7. ETOREEICIBWT, BERoMMmcE-T
Fwe= 4 OEFEEI& XML 2. BERo®m:
9 Fwez 4 OBARBEGOMMBE MO
HETRKRICEBMIEIHPRELRLTVEEEZDS
o, EEELRKESIHMESE2RRIITIRBEKT
NSl TR EZBR C L BKREIC X 28Vl
Aol

Fig. 4ICE LB L ELOREOEBEOFEHHE D
ZLERT. LREHECTHRERICELCEIMETL,
TREKTECESEVS LR LA, JhKRRENH
BROBLEDEVERBL7-bDTHS. LS
FHRTREBHEROELEF RO, TRHMKT
BbEPo7z. 5EMOEBELOLEFNOBBEITE
Mtk TR KRE L, MEREEIRECLDIIERE
BN ot BRLELTHERDELEDOT
Btk L EMEDOBCIIMKER L VNS ko,
ELOREIHEEZIC EBEETHML FREM&
TR L7, Bk 5 ERIT EBREIK: 2Bk —
HCTELOREI WA L7A, FUKREE Tid10cm A
LHREEVEMT 2HENH o7, BR S FEHO
HLOREIIFIKEETRO RS LEBHK, 28
Mk Th&hof., TOLHIZEBHEOELMLED
EHEIEEFECL o TRV ALNE, LAaL,
Z ) L72FEHE L NV o @i iR s -k o
BAMEOREBYZITEI LR ENS, BEORE
RZREBTHREEXELLHMAZILITERY, 20
7-OMEE 5 EFMOTLEZBEHERL NV THITT S
VEVDH 5.

BAROTOa7 74 VEEY CIIBEREIE-T
EOEESHBEVP LA NFITBEIL, 20BHE
BEERERELE LV EVERERREND—D2ER>
Twh, FET FEMEROBE ZDREN Y 120
CERETNICEoTTFRLA, T2 ehn, &
ESMEEOEEAMOEZLIIEERER &L OBK
TEZHLENHL. 22T, BELED S EMOE
ft& Vge (Fig. 2) LHBBER Hi DZERDT:.
MK OBE Hi-Vge #%0.2m i O BEEH%90%
»E®/ (Fig.5). ¥4bhb, ELOBEEOEL
5 EHORGOTFHBERER & IZIZFBEE,Z
N LB o2 L2 BRYT 5. HMREEAHEM
T HIZL72A > T Hi-Vge<0.2m OEGEEEH A
WAL, —H Hi-Vge=0.6m OBEAEKEE E8M
L7z, T4bb, BEICEELOEF~NOBEB %]
HT2ZLIZEoT, BEMNRLEREZHERLLD
ETDMBENRDHLEEZ LN, ZORRITEEED

® No © Upper 2 All © Lower ¢ Line
0.8

1
, Hi-Vge<0.2 0.2SHi-Vge< 0.6
o8 0.6}
0.6} ﬂ;z ¢ nt ga
i 04} o St
04F} @ L %I [y
z !
04 % oA2!
I E—— oL— .
040 10 20 30 40 S0 0 10 20 30 40 50

0.6SHi-Vgc

§
5 %ﬁ;

0
0 10 20 30 40 50

Ratio of individual numbers
=)

Thinning ratio (%)

Fig. 5. Relationships between relative frequency
of Hi-Vgc and thinning ratio.
Legend; Bars indicate that confidence in-
tervals at confidence coefficient is 0.95.
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Fig. 6. Relationships between relative frequency
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Legend; Bars indicate that confidence in-
tervals at confidence coefficient is 0.95.
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Summary

To clarify the thinning effects on the stability of crowns, some changes in the stability of crowns after thin-
ning were simulated in sixteen sorts of thinning plans by the canopy dynamic model. Both the height and the ec-
centricity of the center of gravity of a tree’s foliage were used as indexes of the stability of a crown. The results
of simulation were summarized as in the following:

1. The thinning intensity largely effected the stability of crowns. The risings of center of gravity accompany-
ing with the tree-height-growth were reduced in accordance with an increasing in the thinning ratio. This result
suggests the possibility of keeping the vertical stability of crowns by the execution of intensive thinning. The rela-
tive frequency of occurrence of the trees supplied with changing eccentricity during 5 years after the thinning, in-
creased linearly with the thinning ratio.

2. The upper and the all storied thinning reduced eccentricity more significantly than other thinning sys-
tems did. The cutting of the trees which were large enough to suppress the others was deemed to be effective to
keep the horizontal stability of crowns.

3. The line thinning showed less effects on the individual foliage weight than other thinning systems did.
Consequently, the planning of the thinning ratio by using the stand density control diagram was deemed to be
inadaptable to the line thinning system.

4, The line thinning enlarged the eccentricity more than other thinning systems did, showing the tendency

to lose the horizontal stability of crowns.



