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Compilation of Wood Outturn Percentage of Diameter Class per Plant of Artificial Chinese Fir Plantation

LI Shu-wo,HE Chuan-feng, YAO Wen et al ( Forestry Bureau of Anfu County, Anfu, Jiangxi 343200)

Abstract Research on the taper equation for trunk is not only conducive to the needs of basic work, but also necessary to compile the output
and yield table. Artificial Chinese fir forest was selected as the object,data of 1 389 cuttings were used, the optimal taper equation for fitting
the length of the arbitrary diameter of the trunk and the diameter at any height were selected through the dry shape analysis and multi-indicator
comparison. Based on the computer theory, the table of wood outturn percentage of diameter class per plant was compiled. This method im-

proved the accuracy and reliability of the wood number table.
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Table 1 Representative taper equation

BT BT .
Model Proposed LY
Introducer R Concrete model

No. time

(1) Osumi 1958 4F  d/D,, =Cyx(1-2) + €, x(1-Z)*+C,
x(1-2)3

(2) Munro 1965 4 (d/D)?=Cy+C,x(H-h)/(H-1.3)

(3) Kozak 1969 4F  (d/D)?=Cy+C, Z+C,2*

(4) Ormerod 1971 4 d/D=[(H—h)/(H—L3)]CO

(5) Demearschalk 19724 ¢ = (40 000/7r) x Vx Cyx (1-
7 (cq0/tt

(6) Demearschalk 1972 4= d= IOCOX DC] x( l—Z)CZX H(Cz*cz)

B ¢

) BB IR0y, )2 =Cyx(1-2)

(8) T 1991 4 (d/D)ZZCOX(l—Z)Cl/H+C2><(1—
7"

9) Demearschalk 1995 4= d=C,x DCI x(1-Z) c, XH(CZ+C3>

(10) R A 1995 4F d=C0><(1—Z)Cl><DCZ

(11) R 19954 d/D =[ (H-h)/(H-1.3)]¥
o K=Cy+C, xZ+Cyx Z,+Cyx(D+
kyx H)

(12) JUA 1924F  d/D=Cyx [ (1-2)/(H-1.3) %
Hrp K=C,+C,x Z+CyxZ*+Cyx 7'+
CsxZ°+Cyx(D/H)

(13) %éli 1995£'5 dzc(](1_Z)“‘V1+lem‘/ﬂﬂ DCS

(14) Rk 1995 4F: d/D=Cy(1-7) (C+ty) XC, O/
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G Rk R AR N2 e AR AT E . @ ad b, DA
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Table 2 Fitting result of diameter overbark or diameter under bark taper equation
C; A THE AR S R Y . F iy
I ¢ BRI S STEaR FRERIEE(S) FRHETIH(Q) HERH(R)

Estimated value of C; Sum of squares of

Taper equation Residual standard deviation Correlation coefficient

and variable coefficient

residual deviation

557 (1) Overbark (1) C,=2.772 538 08(0. 18%)
€, =-3.763 459 66(0. 40%)
C,=2. 177 489 76(0. 49%)
C,=0.993 391 12(0. 08%)
€, =1. 185 290 65(0. 96%)
C,=-12. 038 979 62( 1. 98%)
C,=61.986 012 50(2. 45%)
C,=-139. 353 759 37(2. 77%)
Cs=141. 846 221 13(3. 00%)
Cy=—53.504 682 27(3.20%)
C,=0. 121 872 64(3. 50%)
C,=2.593 247 37(0. 21%)
€, =-3.301 770 27(0. 48%)
C,=1.891 160 20(0. 60%)
C,=0.994 262 18(0. 08%)
€, =1.185 021 39( 1. 00%)
C,=-13. 185 528 89( 1. 90%)
C,=69. 104 805 43(2. 32%)
C,=-155. 852 782 47(2. 62%)
C;=158. 828 385 11(2. 85%)
Cy=—59. 981 659 89(3. 04%)
C,=0. 154 459 08(3. 42%)

7 Hz (12) Overbark (12)

2= Hz (1) Under bark (1)

227 (12) Under bark(12)

0. 060 407 65. 878 358 0. 994 761

0. 068 001 83. 462 028 0. 993 360

0. 064 484 75.073 476 0. 992 967

0. 070 639 90. 063 827 0. 991 559
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Table 3 Estimated effect of taper equation on diameter (d)

T 24 W HAR A Fitting with diameter overbark B HAZ LA Fitting with diameter under bark

Model No. MA RM RMA SS MA RM RMA SS
(1) 0.560 1 -0.006 7 0.069 1 0.101 9 0.495 2 0.000 2 0.072 8 0.109 4
(12) 0.496 9 0.002 1 0.057 9 0.093 0 0.433 8 -0.001 3 0. 060 7 0.100 8

3.2 MHARERMRMEK 5 ARREE—/ L ER
A BE R 7 A , Tl - 0 D Rl o R e Al T 3R AR
FHREOTHE . TRl , 200 25 bl AR IR A I R R A T A0CR

PEATHCAE, B RE T R (1) A (12) R4UA KT R e, HL(12) £
T (%),

R4 HIEFEIMK () BOETHR
Table 4 Estimated effect of taper equation on wood length (%)

TR o o HAR A Fitting with diameter overbark £ HAA A Fitting with diameter under bark

Model No. MA RM RMA ss MA RM RMA SS
(1) 0.419 3 -0.003 6 0.163 5 0.207 8 0.406 6 -0.028 1 0.150 0 0.299 6
(12) 0.412 8 0.0319 0.114 9 0.184 9 0.405 1 0.016 9 0.110 6 0.183 2
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3.3 xtHRBTEIT  FOUM B RFE M xR AR 22 RS=3(V, v, ) /3V AR HO B
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Table 5 Estimated results of the volume

T o W A4S Fitting with diameter overbark £ HAAA Fitting with diameter under bark
Model No. MS RS SS MS RS ss
(1) -0.004 1 -0.0259 0.084 6 -0.004 0 -0.0325 0.083 9
(12) 0.001 7 0.010 7 0.064 0 0.001 1 0.008 7 0.063 2

ARAE 14 AH) B BXT A FARXS Sk HAR A ERR 4 HIEARERERE
MR BB RORER GV, IR DT RE (1) 2 (12) ) 4.1 EMREITMISIREE R & (12) SHIEI T,
ef, HI5 22 (12) A THRECRIE T (1) I3 598 MRAGERRE AR AR BUESFIAGTHECR , DL K AE A
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_ Table 6 The test effect of the taper equation on the volume( V)

8
6k RS Ji#E(1) Equation (1) J5 2 (12) Equation (12)
| Evaluation i35 P2 Life>d Fyid
é ; index Overbark Under bark Overbark Under bark
g MS 0.002 6 0.001 9 0.001 0 0.000 5
‘ﬁ{(‘ 0 RS 0.023 1 0.022 5 0.009 2 0.006 4
= 2t SS 0.077 2 0.073 0 0. 066 2 0.063 0
—4L
Sl 4.2 WIRHEARWZXEST KA K(12) SH TR

KB ARTRZE e HEATIFER, 2t e 5 D, H,Z 1 d J3 A K
2 BN, TR (12) Kk BR5E 2194 L
E1 (12) SHESE(SEEEMA) RERAE RS r&j ;E’T ﬂj( /) mﬁ Zf*ﬁﬁ Hiwﬁfm”\ fﬁi ft!jﬁfm
Fig.1 Modeling sample residual distribution of taper equation HPRE A AL AT AR — 2 IR A R
=) =1 £EL S4h A
(12) ( fitting with diameter overbark) Fe(12) 229 A5 A2

AR A2 Fitting with diameter /| cm

F=7 HIEAE(L)MN(R2)FEHEEENHK () FIER(d) BiETER (REHER)
Table 7 Estimated effect of taper equation(1)and(12)on wood length (/) and diameter (d)based on the diameter overbark ( test sample)

s M (h) f5T1RCR Estimated effect of wood length(h) HAR(d) H31%R Estimated effect of diameter(d)
gﬁiﬁcalion J5#E (1) Equation (1) J5#E(12) Equation (12) J5#E (1) Equation (1) J5HE(12) Equation (12)
RM RMA RM RMA RM RMA RM RMA
Zhr 8 0.152 1 0.1839 0. 008 2 0.106 3 0.043 8 0.071 7 -0.013 5 0.054 7
Diameter class//cm 10 0.083 9 0.150 3 0.018 3 0.100 2 0.0355 0.065 6 -0.000 1 0.052 4
12 0.043 1 0.137 1 0.022 7 0.105 8 0.0213 0. 060 2 0.001 7 0.0529
14 0.026 0 0.133 8 0.0450 0.1129 0.0213 0.061 5 0.015 8 0.056 9
16 -0.019 3 0.148 1 0.050 5 0.108 4 0.007 8 0.061 2 0.012 3 0.0557
18 -0.024 3 0.1609 0.072 8 0.118 8 0.004 6 0. 066 5 0.016 7 0.065 5
20 -0.094 5 0.1653 0.014 3 0.1254 -0.038 3 0.073 4 -0.015 4 0.064 2
22 -0.1459 0.208 1 -0.036 6 0.150 2 -0.079 3 0.083 7 -0.044 3 0.082 1
24 -0.160 5 0.190 6 -0.044 7 0.167 5 -0.076 5 0.076 5 -0.056 4 0.068 7
28 -0.180 5 0.208 5 -0.046 0 0.1759 -0.086 5 0.082 3 -0.056 3 0.071 6
=30 -0.219 2 0.213 2 -0.077 3 0.166 7 -0.108 7 0.087 1 -0.045 8 0.056 1
AR 0.05H -0.2887 0.5459 0.1809 0.3539 -0.019 3 0.037 2 0.017 1 0.028 4
The relative 0. 10H -0.1438 0.244 5 0.062 9 0.1856 -0.017 3 0.030 1 0.007 4 0.016 0
tree height 0. 20H 0.1123 0.157 4 0. 006 1 0.148 0 0.023 6 0.0323 -0.001 2 0.019 8
0. 25H 0.144 7 0.177 1 0.003 9 0. 1137 0.034 4 0.0415 -0.001 8 0.023 0
0. 30H 0.146 8 0. 180 2 0.018 9 0.097 8 0.038 3 0.046 6 0.003 0 0.027 4
0. 40H 0.118 4 0.159 1 0.059 8 0.100 8 0.0359 0.049 7 0.024 0 0.0415
0. 50H 0.059 4 0.113 4 0.058 7 0.1019 0.020 6 0.043 9 0.027 8 0. 050 2
0. 60H 0.018 7 0.076 5 0.025 6 0.079 7 0.003 1 0. 056 2 0. 008 3 0.0555
0. 70H 0. 006 7 0.055 8 0.010 6 0.053 1 -0.008 9 0.077 6 -0.003 8 0.0752
0. 75H 0. 005 2 0.045 8 0.0113 0.042 8 -0.0123 0.090 6 0.003 9 0. 086 8
0. 80H 0.005 4 0.037 4 0.012 4 0.037 1 -0.012 1 0.107 6 0.016 1 0.102 0

e
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A (h) AT TR Estimated effect of wood length (h)

A2 (d) fl 3R Estimated effect of diameter(d)

JAc
gaj:siﬁcation Ji (1) Equation (1) J7#2(12) Equation (12) J7(1) Equation (1) J7F(12) Equation (12)
RM RMA RM RMA RM RMA RM RMA
0. 90H 0.020 5 0.029 5 -0.013 5 0.0559 0.077 2 0.167 5 -0.036 9 0.168 5
Mgkt -0.100 8 0.210 5 0.081 8 0.081 8 -0.008 1 0.027 8 0. 006 6 0.006 6
At breast
height
YN 0.017 2 0.1519 0.036 4 0.114 2 0.013 6 0.065 5 0.005 3 0.057 8
Total
8 12 OIS B 2, AT DU i AR A TR B, BB i
6F FEEAR TS A FRUR O 50 % B P B A 22 AR /B ( A V<
3 Y 0.000 1), BV PR B A A e 3 25 je B A
=]
= 2F N N —
ks *8 ZiFHMRIIRAE
XS 0 Table 8 Classification standards of commercial wood
W =)k
! s Nk F B 2 S
-4} el .
Cateco Diameter under bark of ~ Wood length
L 5oy the small head //cm m
| GRS B4 PNLVN =26 =2
G g s T
A% H4% Fitting with diameter /| cm National specification 1B A 20~26 =2
E2 (12) SHIEFER(HHERME) RRHAKESH wood NEA 6~20 =2
e dr .
Fig.2 Test sample residual distribution of taper equation (12) KL/ T =14 0.4~1.8
Short wood JINKE 4~14 1.0~4.8

(fitting with diameter overbark)
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1, 35 B A AR TR Ay A o il TR, S T S AR 3l R
BUR :C, 26. 334 072(8.19%) .C, 0. 042681 ( 33. 66%) . C,
1.007 019(36.90% ) , Fl4 -7 F1( Q) 23. 240 577, F 447 U
2(5)0.895 209, I Z %L (R)0. 982 000,
5.1.2 BRCEREEE. WM S K2R TR, B
S R A, SRR Y B L R AR R e A TR AR
TIERAFH o PRI 6 e A RS Bz JBE B X AR B2 23 A 52 i S AR K
Mo ZWFFERIA (12) 54 2 B 1) B 7 AR ask 400 5 ) e 07
T2 P,=C,xEXP(C,/D) KR e A8, SR HE M A8 3 &
BN C, 4. 477 959(2.35%) .C,~7. 698 431 (4. 60%) , ¥l
AETR(Q)36. 195 781, Pl bnifi2E (S) 1. 098 419, #HC &
#(R)0. 988 702,
5.1.3 BRI ARE. AR ISR UE , M B0 R] Rl 43 S B AE
MNP RZE GERR G UM 5 BUAS b1 S5 SR b /N
A FLARbRAE LR 8,
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Table 9 Commercial wood length and outturn rate table of Chinese fir prepared using the taper equation(12)

Bl LEERE P T iéﬁlﬁ ol P LMK Wood length//m LT I #E Wood outturn rate//%
l[irme DEE?:I Eam Dia@eler uong(:e Bark iz i ME s ol kit hie MR K/ et
class bark eight  over lzark bark race Large  Medium  Small Sh;mess ,F'O tal Large  Medium  Small Sh;mess ,F:J tal
em cm m m’ w % diameter diameter diameter ) diameter diameter diameter
6 5.05 5.89 0.009 9 0.006 9 30. 68 3.6 3.6 59. 16 59. 16
8 6.80 7.55 0.0210 0.0150 28.47 3.6 1.8 5.4 52.05 14.47 66. 52
10 8.61 9.08 0.037 8 0.027 7 26.75 5.8 1.4 7.2 64.49 6.22 70.71
12 10. 44 10. 49 0.061 0 0.045 6 25.35 7.4 1.2 8.6 69.21 3.53 72.75
14 12.26  11.78 0.091 3 0.069 2 24.16 9.0 1.0 10.0 72.55 1.91 74. 46
16 14.12 12.97 0.1289 0.099 1 23.13 10.2 1.2 11.4 74.27 1.63 75.90
18 15.99 14. 06 0.174 3 0.1356 22.23 11.4 1.2 12.6 75.71 1.23 77.00
20 17. 88 15. 06 0.2277 0.178 9 21.42 12.6 1.4 14.0 77.08 1.02 78.10
22 19.76  15.98 0.2890 0.2292 20. 68 13.6 2.0 15.6 78.08 1.10 79.18
24 21.67 16. 83 0.358 4 0.286 7 20.01 5.2 9.4 2.0 16.6 42.63  36.36 0.93 79.92
26 23.58 17. 60 0.4359 0.3514 19.40 6.4 9.0 2.0 17.4 49.80  29.91 0.84 80. 55
28 25.49 18.32 0.5213 0.423 2 18.83 7.8 8.4 2.0 18.2 56.77  23.63 0.74 81.15
30 27.42 18.97 0.614 6 0.502 2 18.29 4.0 5.0 8.0 1.8 18.8 30.98  30.85 19.24 0. 60 81. 68
32 29.35 19.57 0.715 6 0.588 3 17.80 6.0 4.2 7.6 1.6 19.4 44.64  21.60  15.45 0.48 82.17
34 31.29  20.13 0.824 2 0.681 4 17.33 7.0 4.4 7.2 1.4 20.0 50.29  19.79 12.19 0.38 82.65
36 33.24  20.63 0.940 1 0.781 3 16. 89 8.0 4.4 6.8 1.2 20.4 55.33 17.59 9.85 0.30 83.07
38 35.20 21.10 1.063 2 0.838 0 16.47 9.0 4.2 6.6 1.2 21.0 59.79  15.15 8.31 0.27 83.52
40 37.16  21.53 1.193 2 1.001 3 16.08  10.0 4.0 6.4 1.0 21.4 63.80 12.97 6.92 0.21 83.91
®10 D,; 5d,;.D,, HIBAEER
Table 10 Fitting situation of D, ; with d, ; and D, ,

2= e ZH0fhiT{E Parameter estimate P FE 4R Evaluation index
No. Equation a b Q S R
1 D, ;=a+bd, 5 0. 817 602 1. 073 804 358. 145 4 0. 508 150 0.995 5

d, 3=a+bd, 5 -0. 633 816 0. 923 002 307. 853 2 0. 471 122
2 Dy =a+bd, , 1. 003 223 1. 061 760 307.853 2 0. 506 440 0.994 9

dy =a+bD, | -0. 795 898 0. 932 225 312.342 4 0. 474 545
3 D, y=a+bD, , —1. 182 590 1. 071 547 254.762 2 0. 428 577 0. 996 8

Dy =atbD, 5 1. 194 752 0. 927 326 220. 470 1 0. 398 691
4 d, 3=a+bd, -0. 883 825 1. 061 156 160. 085 5 0.339 733 0.997 7

dy 1 =atbd, 4 0. 891 931 0. 938 031 141. 507 8 0.319 413

(2) HIBE TS RRBOPF AR , 75 5 B2 TN T, IR S5
AR B RN IE M, A AR BRI AT RICR
QRS EAR IR AF 5 AN BAT IR I SO A -, s R ik
TN SCAN R N, 0 Rl LR 107 22 P 249260 X i 22 -4
HEDRT i 26 R BT RE X ff 2 46 B SF Z2 PP R b s b1 FHAE:
T RN SC, AT LA T PP R AR A T 48 R e i 22 A
PRARR i 2255 o EHTPEO R AR B9 S U AR G383, T

i S B BTN RO LA o

(3) XIAZ AR HIBE 7 R BEAT LUAE, IR A HE AT 1
FIPERORE SR BIFTE4E R B, W5 A (12) Jor ik 22 70 A 1
LT REAL YRR AT, T ELAEXS BAR A BB A T8O
PETITRECL) , P 2 1l A2 AR B o Hh o 3 3 9 1 1 D7 7
AL A G AR B Bl A R AR T AR
G 2 i A4 R R U IS8 I AT TR T A
PRI A AL, AT i 6 [T A A A — E PR EE i 20
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