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Studies on the Determination of the
Breast -Height Form Factors for Stem of
Pinus thunbergii and Cryptomeria japonica
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ABSTRACT

In order to estimate breast-height form factors of Pinus thunbergii and Cryptomeria japonice, 8 models

based on tree age, diameter at breast height and tree height were suggested and evaluated. It was the following
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equations that turned out to be most fit for estimating them; for Pinus thunbergii,
F=0553-4567 1/A+71.409 1/A* (R? = 0.928), based on tree age,

(6.727**) (14.100**)

F=0.356+1.774 1/D - 0.770 1/D? (R?* = 0.944), based on diameter at breast height,

(15.102**) (2.908**)

F=0316+1.546 1/H + 0.397 1/H® (R? = 0.941), based on tree height,

(8.380%*) (3.896**)

for Cryptomeria japonica,

F=0.400+2348 1/A +17.053 1/A? (R? = 0.889), based on tree age,

(3.501%*) (3.298**%)

F=0353+2.118 1/D-1.462 1/D® (R® =0.923), based on diameter at breast height,

(14.873**) (3.545**%)

F =0.403 + 0427 1/H + 2.843 1/H? (R® = 0.887), based on tree height.

(3.254**)  (5.742*%)

The above estimated breast-height form factors proved to be overestimated for young trees and small

diameter trees, and to be underestimated for old trees and large diameter trees, in comparison to generally

accepted figure in Korea, that is, the form factor of 0.45.

Key words: Pinus thunbergii; Cryptomeria japonica; breast-height form factors.
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Table 1. Breast-height form factor equations and determination coefficients derived from each
model by age of Pinus thunbergii
Model Estimated equation R?
@ F=a+bx F=0.81871—-0.01247A .585
(15.518**)
& F=a+bx? F=0.68432—0.000254% .450
(11.838%)
@ F=a+bx +cx? F=1.23350—0.05673 A+0.00102A? .811
(18.002* ) (14.259*)
@ F=ax® InF=0.67874—0.432551nA 776
(24.342**)
® F- X 1./F=256081-12.62047 L7A .923
a+bx (38.880**)
® F=a+bx+cxZ+dx® F=2.07197—0.19468A +0.00785A*—0.00010A3 .921
(21.136%) (17.565%*) (15.359*)
_.b ¢ F=0.55333—4.56678 1./A+71.40938 1/A? .928
@ F=at -+ (6.727%%) (14.100%)
® F=a+bx+ce* F=0.86578-—0.01543A + 0.00000 &* .639
(16.160* ) (5.032%)
Note) ** : Significant at the 1% level probability,
( ): T-value.
Table 2. Breast - height form factor equation and determination coefficients derived from each
model by DBH of Pinus thunbergisi
Model Estimated equation R?
O F=atbx F=0.82292-0.03043D .704
(20.145%)
@ F=a+bx? F=0.68889—0.001 46 D? 513
(13.409**)
® F=a+bx+cx® F =1.08234—0.10186 D +0.00413 D? ,909
(27.157%) (19.542%*)
@ F=ax’ InF =0.20336—0.38971 ln D .910
(41.707%%)
& F= X 1/F=2.35941-3.58037 LD .924
R ey (45.736%*)
® F=a+bx+cx’+dx® F=1.32807-0.20901 D +0.01726 D*—-0.00048D? .922
(28.811%) (20.308*) (15.654**)
oy T +h 4+ L F=0.35564+1.77431 1,/-D—0.77035 1./D? .944
O F=aty 3z (15.102%)  (2.908*%)
® F=a+bxtce* F=0.83237—0.03180 D +0.00000 e .718
(20.701%) (3.139™)
Note) ** : Significant at the 1% level probability.
( ): T-value.
o] MEEREHE 1% kit HEH BEHIch BEe METEete MERSE £ 33 2ok
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Table 3. Breast-height form factor equations and determination coefficients derived from each
model by height of Pinus thunbergii

Model Estimated equation R?

@ F=a+bx F=0.89099—0.04311 H 766
(23.665**) '

@ F=a+bx? F =0.73179-0,00261 H? 617
(16.594**) )

® F=a+bx+cx? F=1.22223~0,14674H +0.00712 42 926
(26.550%*) (19,084**) )

@ F=ax" InF=0.33644—0.473941 InH .916

(43.227%*)
X

R 1/F=248828—426952 1/H

5 F= — .935

© F= 775 (49.657%)

® F=a+bx+cx’+dx® F=154525-0.30235 H +0.02927 H2—0.00096 H? 934
(18951%) (13.279%) (10.141%*) '

. b ¢ F=0.31651+1.54623 1/H +0.3968 g

o Fegs 2y C ) ) 39680 1/ H .941

D F=at o+ (8.383%) (3.896™)

® F=a+bx+ce* F =0.90670—0.04572 H +0.00000 e" 786
(24.491%%) (3.975%)

Note) ** : Significant at the 1% level probability,

(

) : T-value.

Table 4. Breast-height form factor equations and determination coefficients derived from each
model by age of Cryptomeria japonica

Model Estimated equation R?
@ F=a+bx F=0.84548—0.01128 A .730
(23.707**)
@ F=a+bx? F =0.71808—0.00022 AZ .718
(18.043%*)
& F=a-+bx+cx? F=1.08520—0.03515A+0.00051 A? .839
(17.139%) (11.831%)
@ F=ax’ InF=0.65612—0.39511 InA .856
(35.121%)
& poX L-F =234524~11.35829 1./A .861
T b (35.849%*)
) F=a+bx+cx® +dx® F=264023+0.05138 A—0.00001 A2— 1.01256 A® .857
(7.836%) (5.836™) (11.233%)
7 Feadt b ¢ F =0.40045+2.34768 1,/A+17.05338 1L/ A .889
o bmaT o T (3.501%) (3.298**)
& F=a+bx+ce* F=0.85821—0.01198 A-+0.00000¢* 744
(23.522%) (3.350%)
Note) ** : Significant at the 1% level probability.
( ) : T-value
Feat 24 S & kelglon, 1 KR REAHE 0941, HER
2
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Table 5. Breast ~height form factor equations and determination coefficients derived from each
model by DBH of Cryptomeria japonica

Model Estimated equation R?
4 F—a+bx F =0.80422—-0.02135 D .719
(23.085%)
@ F=a+bx? F =0.68475—0.00078 D? .523
(15.094*)
® F=a+bx+ex? F=0.99651—0.06241 D +0.00181 D? .887
(25.771%) (17.478%*)
@ F=ax InF =0.22616—0.35107 InD .813
(46.588**)
& Fo X L/F =2.26231-407473 1D .893
2 T T bx (41.757%)
® F=a+bx+cx® +dx® F=132392+0.03431 D —0.00001 D? —0.48092 D? .823
(5.713%)  (3.587*%)  (12.841*)
D Feat DL F=035297+2.11750 1./D—1.46177 1./D? .923
AT TR (14.873%) (3.545%*)
® F=a+bx+ce F =0.82342~0.02368 D +0.00000 ¢® .756
(24.685%*) (5.588**)

Note) ** : Significant at the 1% level probability.

() : T-value.
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Table 8. Breast- height form factor equations and determination coefficients derived from each

model by height of Cryptomeria japonica

Maodel Estimated equation R?
O F=a+bx F=0.63691—0.00572H .435
(5.706**)
@ F=a+bx’ F=059435-0.00002 H? .411
(15.34*)
3 F=a+bx+cx? F=0.86408—-0.04177H +0.00049 H? .730
23.496*) (21.372%%)
@ F=ax InF =0.05452—0.31086 InH L6864
(21.213**)
& F= L/F=236483-3.81098 1”H . 876
A a+bx (38.297*%)
® F=a+bx+cx?+dx® F=1.09881—0.11540 H +0.00596 H? —0.00006 H® .851
(19.710%) (14.054*) (12.911*)
.. ..b . ¢ F=040260+0.42728 1/H+2.84264 1/H? 887
@ F=at =+ 5 (3.254%) (5.742%)
® F=a+bx+ce” F=0.64072~0.00471 H—0.00000 " .418
(4.810%%) (4.663*%)
Note) ** : Significant at the 1% level probability.
() : T- value.
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Table 7. Breast— height form factor by size of age for Pinus thumbergii and Crypiomeria
japonica derived from model F=a+b/x+c/%

: Age 0 15 20
Tree species

25

30 35 40 45 50 55 60

P. thunbergit

C. japonica

0.770 0.582 0.518 0.486 0.468 0.454 0.446|0.439 0.433 0.429 0.425
0.806 0.633 0.560 0.522 0.498 0.481 0.470 0.461 0.454]|0.449 0444
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Table 8. Breast- height form factor by size of DBH for Pinus thunbergsi and Cryptomenia
japonica derived from model F=a-+b/ x+c./x2

DBH
Tree cm 6 8 10 12 14

species

16 18

20 22 24 26 28 30

P. thunbergii
C. japonica

0.630 0.565 0.525 0.498 0.478 0.464 0.451 0.442 0.437 0.438]0.423 0.418 0414
0.665 0.595 0.550 0.519 0.504 0.480 0.466 0.455 0.446 0.439 0.43210.427 0.422

Table 9. Breast- height form factor by size of height for Pinus thunbergii and Cryptomeria
japonica derived from model F=a+b/ x+c x*

~. H
Tree~_m 3 4 5 6 7 8 9
species

1 12

13 14 15 16 17 18 13 20

P, thunbergsi

C. japonmsica | 0.861 0.687

0.876 0.728/0.642 0.585 0.545 0.516 0.493 0.475 0.460 0.448 0.438 0.429 0.421 0.414]0.408 0.403 0.398 0,394
0.602 0.553 0.523 0.500 0.485 0.474 0.465 0.458 0.452 0.448 0.444 0.441 0.438 0.435|0.439 ¢.431
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