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Preparation of Stand Volume Table by the Multivariate Statistical Analysis Method*!

Kim, Dong-Chun*?

Surveys of stock volume on sieep and vast expanse of mountains, involves various difficulties.
And it is extremely uneconomical in forest management point of view, to spend lots of time and
man power for surveying such tree volume as the value is much cheaper in comparison with volume
and weight.

Therefore, a stand volume table estimate easely stock volume per hectare basis from aerial photo-
graphs was prepared and correlations to stand volume among factors affecting tree volumation, were
stucied.

Data were 114 places selected from planted Korean white pine, Pinus koreiensis Sieb. et Zucc.
stands in Kwangnung Experiment Forest and were computed and analysed by the means of the
quantification in the multi-variate statistical analysis. Electronic Data Processing System was appiied
for data processing at Korean Instiute of Science and Technology.

Coefticients of multiple correlations of stand volume table was ranged 0.85~0.88.
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& 1. BEET category FI $EHEHY
Table 1. Number of plots by categorx of each factors.
e i e R %
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_ée_g_fﬁ No. of plots " Height o’of plots ! D.B.H. I\o of plots I Nop;f ers No. of plots A]itellt:gti
1~30 J 18 || o~ a0 ~18 | a2 ~sG0 | 2 ~200
) ; il i j ‘
ﬁ; i i [t ' |
1~40 , 9 @ ~I8 61 ~2z | 50 | ~800 | 49 ~400
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No. of plots; Azumith | No. of plots * Lg; “ttllon No. of ploLs 1;‘ ol:i)agr:zl;;)]hv No. of plots | Soil type ' Na. of plots
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Table 3. Inner correlation coefficient for each forest based on the stand volume of outsider
& FoFector | Xi | Xe | Xa| Xi| Xs | Xe | X | Xl X

# Y Age | 1.000 ' { | i | | !
i ) Height | 0606 1.000 | f | ‘? !
#  {%(X,) DBH 0.559 | 0.671  1.000 ‘ | }
ha A (X No. of trees per ha, 0.354 |—0.422 —0.520 | 1.000 ' ! : |
B Xy Altitude height } -0.200 ; 0.050 | 0.138 /-0.125  1.000 | }

Azimuth ! 0.075 | 6.073 0.007 |-0.026 0. 356 | 1.000 | f

o) Location of tilt | 0.276 —0.036 -0.128 | -0.088 .—0.491 { 0.055 l 1.000 - :
b Partial topograph} -0.002 |—0.316 —0.102 |--0.068 ©0.003 0.229 | 0150 1.000
Soil typ? -0.021 | 0.394 | 0.448 |—0.252 | 0.118 | 0.227 ,—0.428 —0.422 = 1.000

& 4. SRR, EHB, AEEIGR

Table 4. Simple multiple and partial correlation coefficient

fﬂ i o T %é T S om0 B G B | B M B £ m
Ficior Simple correlation } Multiple correlation Partial correlation

coefacient L coefficient coetficient
B Age (X0 i 0.233 0.3989 | 0.529
5 ¥ Height (X2 i 0.631 0.6989 0.651
B & D.B.H. (X3 \ 0.595 0.7997 0.652
hagr A& $ No. of tree per ha{Xy): 0.029 0.8129 i 0.542
B % Altitede height (X5) | 0.009 0.8176 0.254
il {'\"‘ Azimuth Xg) ] 0.127 0.8499 0.001
G5 Location of tilt (Xo) | 0.043 0.8525 0. 282
.’?}J‘?Frxﬁ/‘f;x Partiz] t0p01,raphyLXs>{; 0.003 0.8534 0.157
4+ 45 F Soil type (Xo) f 0.284 0.8829 0.167

30 ol MRS BIE (R 0.606)9 & HT e iy Tol WRETEAE SR
£00.559)2) WEst BiBiEel Fot MEATAE W 0.254)8} {HEHTEE0.282) ko] o] w2 PiEAHEo] ¢l

siteol el-h. Mol FE{EAbelel BBt 0.671 24 =@ ﬂfo] T oo ME o] B HwEY & gl
HES ®-F. ol NREREMAC MET s Fik 53 £(0.001)2 -2 7-& Mz 2ANHE] %
& el {brh 2obA] HebA 9br] wEel thw i -’{: 9l el

F2 4o kud MBS M B HEEted e, BEe HAEMEHIT &% 0.651 0.65224 ff

RSl e LEe MAMANCY0.3080 24 obF Kb, Buiewel o) yisigicl 483 e 1%
HORACRES AR MRS BETe TURSR s Tase ¥ 4 3

el fid HEHE

A% 4 T 2. BBRE HOMEBE

zev M e B, ha HAEEY BEE #H 4o A EHMFARCE 0.85 Lol e Hlll
st EARRAGRIE MR Eobxl A 088299 & r-ﬁﬁ o BEE AR HEY score MBS #E ERdd
EE AT HoHKRe #ET 5 A I #54 yronl o BE AT hal HOMRE #

= HEAEEN S BEMES M HRERE 0.529) ¢ 4 & F7h 2o
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Table 5. Stand Vglume Table of Korean white pine
B O WA T S | ‘

Eerlronmental factors Category Xs l X | Xy Xo

P ﬁ(Xl) Age ~30 264.88 | 273.89 |  263.80 |  270.70
: i
~40 305.75 310. 85 305.72 | 323.42
: |

~50 308.71 313.93 308.30 | 326.60
~60 | 36209 363.80 | 35789 booarr.rs
B #(X,) Height ~14 —~18 77 —79.51 —76.85 —71.15
—18 ~43.01 | —44.19 -42.49  —38.27

18~ 0 i 0 ! 0 0
B {%(Xs) DBH ~18 | —79.13 -83.33 = —81.71 - —06.30
~22 —49.82 —52.30 —52.11 1 —47.50

| 22~ 0 0 0 0
ha ' A 820 X)) L ~600 ~80.08 | —82.01 | 8166 --80.97
No. of trees per ha ~800 —43.45 —43.20  © - 43.80 | —41.46

800~ 0 0 ‘ 0 ‘ 0
B B(Xe Altitude height  ~200 | 20,08 21.94 | 26.32 | 0.3
o ~00 8.43 8.8l |  14.05 16.68

Lo~e00 0 0 0 l 0
+ Z(X Azimuth ! N - 5.91 1 5.73 - 6.25 — 9.37
E --20.84 5 -21.97 —22.21 —21.57
S © 1855 | —20.00 . —19.96 —17.67

w 0 ‘ 0 0 0

_ e - -

B E (XD Location of tilt 1UTH upper Lo 11.90 ; —13.28 —20.58
HilE middle — 1.24 i - 523 . —10.34

i under : 0 ‘ 1} } 0
FiPrste{ Xs) Partial topography ™ 3 o~ 142 —14.09
4] 1 10.42 5. 65

7}" 1T plam ! 0 f 0
1 (X Soil type By | L —40.20
Bon : - 26.45
Bp ! —13.30

| i

B ; 0
gkﬁinfi‘ﬁ( Multxple correlatlon coefhc.ent i 0.8499 ‘ 0.8525 0.8534 1 0.8829
#5% 74X hadt HSHES HEEIR e gl SRR B A 148,630 fir 18 7

7
zheh. Hi ﬁ%?—%ﬁ sol A Rl FELE, B, hadl s sl 147.95m® 7} H e KT ) ot
P, RS, ML) JR PTade) (T ; = 150.98m? 7} = o},
MEstsl BE category o BEME FiSol Al el o "
, s e ® ]
Bhr s oEreld BE o MR ha BRSO HE 2=
A Y Ml 3547, BiE 16m, B 20cm, ha A %;ma;q] ks *)"—} B 1144 E MR I
7507% B 450m, Hfr B, fARMEEE UOE, AT 7 o FUH, hat e HEE Al
% A7, +H#E Bpgl W9 ha@HAHESE L6 = .Jfé’}z% SR ] LEte] [T
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Table 6 An 1llustrauon of applymg prepared Stand Volume Table on Tab 5

B . e Category B hg 7 M F‘“: Volug}e ;jei ha -
Xs f X Xe X,
o # Age 3 357 305.75 | 310.85 305.72 323.42
B % Height 16m 130l | —ane —42.49 —38.27
@ % DBH | 20cm —49.82 —52.30 —52.11 —47.50
hai#g4#t No. of trees per ha 750W . —43.45 |  —43.20 —43.80 —41.46
B #5  Altitude height 450m | 0 ‘ 0 0 0
% fr Avimuth X —20.84  —31.97 —22.21 ~21.57
B Lecation of (ilt 1HilE Hill s'de - 1.2 — 5.23 —10.34
F5EE2 Partial topography i 47 Plain ‘ 0
j‘ i Soll type j Bp —13.30
# Total 148.63 147.95 139.88 150.98

- uqu } L]

} 0.85~0.88= % #7
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