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Two-dimensional yield-rate tables for merchantable volumes of

Pinus massoniana in Guizhou Province
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Abstract: To construct a model system of two-dimensional, rate-of-yield tables for a merchantable volume of
Pinus massoniana wood, three models: (1) a model using Kozak’s taper function; (2) a log under-bark vol-
ume function, obtained by multiplying the integration of Kozak’s taper function with a constant; and (3)a
bark volume function using the same form as Yamamoto’s volume function were selected. Then bucking was
carried out using a cutting program composed by myself in R code. Comparisons of yield-rate tables for two-di-
mensional merchantable volumes of wood were constructed, and fitting and predicting precision of the tables
was tested. Results showed that the average system error for large diameter timber with minimal diameter 26 ¢m
was —2.87% , for medium diameter with minimal diameter 20 cm it was —=3.35%, and for small diameter with
minimal diameter 6 cm it was —1.35% ; meanwhile the error for economic timber consisted of the above three
tibmers was 0.58% . This excellent prediction precision of the model system met national standards: GB/T
20381- 2006, so these two-dimensional tables of yield rates for merchantable volumes of P. massoniana can be
applied and promoted. [Ch, 9 tab. 12 ref.]
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Table 1 Mean sample tree characteristics of Pinus massoniana

- HERFEA (n = 290) K g REA (n = 116)
R/AMAE RKRME SN ¥ Rz B/ME S EBOKE SN ¥l b 2
Y M9fe/em 5.5 65.9 34.5 34.62 17.00 73 58.9 29.60 30.86 14.26
g fftlem 5.0 62.1 30.8 31.23 15.56 7.0 53.5 26.20 27.70 12.82
75 /m 9.3 37.4 212 21.56 5.30 10.6 34.1 21.00 21.20 4.64
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Table 2 Parameters estimation taper function models

" #(2) #(3) #(4) A(5)
M EHRRU%  MHE O EHRES  fOHE ESRN%  MHE B RE%
ay 2.516 815 0.30 0.942 960 3.46 0.949 755 343
a 0.984 880 1.40 0.983 678 1.40
[ 1.000 446 0.04 1.000 461 0.04
b, -4.542 737 0.89 -4.027 230 1.86 0.329 560 29.66 0.184 898 10.08
by 1.812 604 1.00 1.984 087 2.17 -0.029 071 66.33
bs 1.243 032 3.67 51.023 961 3.16 -0.702 507 30.76 -1.021 694 4.23
by —2.288 388 2.92 0.361 346 32.31 0.534 927 3.60
bs 0.099 274 4.11 0.098 855 4.12

233 BALE SHAMITERCGE ) ER, Q) G)ME)BESHMITHEN LS R BI/NT 1%, %
ZHATHERE R m . SEATT R 2R, RS EAE 0.001 K 8. ATEB AR,
RIS e bR (R 3 MK 4), |3k 3 BoiHEhn s Ralm, X@)&RM, LGz, #H—
WL A, () TEREAR S 4 AR G 1 A S 12 22 268 XE (Ryn) MU A BE (P)IX 2 TR AR b, 3336
B, fERARXRZE (ROfEhR b, @) WERIMEM . L5500, al Ik 4) il

73 KRR s (REARK 116) % 3 A T5 et AT T AR, 228Gt i, 545l
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Table 3 Estimation indexes for regression of taper function models
T e > T A J7 A TR A o o 2 SRR R & IR AR A R {7 B N
(2) 41 743.82 3.272 047 0.957 08 0.957 036 20 335.59
(3) 31 328.96 2.834 630 0.967 79 0.967 755 19 215.39
(49 25 853.70 2.576 036 0.973 42 0.973 370 18 471.67
® 4 HIEAEERRSERPTENER
Table 4  Estimation indexes calculated by diameter class for taper function models
e BUR AT D2
2 TR A R 15 22 AR P R R AR B U R 2
em  FEAK TR 4 % {H

(2) (3)

@) @2 (3) @) @ 3 @ 2 3G )

AR 290/3 903 0.884 -1.232
<16 47/517 1.261  6.898
=16; <26 50/550 0.893 3304
=26; <36 50/698 1.836  1.243
=36; <46 50/747 -0.032 -2.457
=46; <56 50/747 1.522 -1.691
=56 43/644 0.401 -3.434

0311 -1.026 -2.015 -1.227 10.661 9.801 8.634 99.583 99.646 99.673
0.852 2290 7.443 -0.773 10.029 11.823 7.538 99.073 99.049 99.291
0.092 1.262 3.646 -1.055 9.121 7.820 6.476 99.092 99.256 99.338
1270 0973 0294 0.037 10.628 8.903 8.490 99.100 99.242 99.253
-0.668 -3.067 -5.777 -2.648 10.141 9.046 8290 99.216 99.327 99.379
0977 -2272 -5.731 -0.983 11.973 10.546 10.274 99.086 99.254 99.269
-0.112 -3.993 -8271 -1.740 11.599 10.857 10.011 99.024 99.168 99.259
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BB, VI (h) o O~h Bk e M B, h Wi s 2, fi(D H )35 Kozak J7 72 i Ak 25 B2 I IfT 42 (9 BAd R

bo 1 by AR S HL

04 S ep T R B A RO A FE AR (A9 5 15, D Stineman BREC A 5L, DL 1 em R4 IX ]
KB, WP T 4 K 5 b B IX ] F 435k 1% . Eerikainen'™ %6 7EBFSE M Pinus kesiya B} % F2R 5 s

SR (RS BR, A
SRS THE R AL 3 KRB TN T
4% Ko A SEAG TR ¢ K

®5 ERMBRAESEMIT

Table 5 Parameter estimation of under—bark volume models

WA W% 07 2 B 1E 0.001 K -F
FRF.
g GR e ML T7), X(S)X

Tt ZH

B by b b,

& fiitl SRS fEHE S RS RR%  fiHE LS RE%

G BB 0 AR ek, 2K (6)
MRS, M (8) 2. Bl
A, (6) M (7) iy AL A AN

(5) -4.542737 0.89 1.812 604 1.00 1.243 032 3.67
(7) 1.002 799 0.17
(8) 1.000 509 0.29 1.002 958 0.30

BB AFEAR R Gk E E /0T

Ul (5K T Box-Cox 284, N HU{i-0.1,
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A (S), HIPIE BB BS54 0.02 A1 2 o X (6) RN (T) M, A @BIAEA 2T Mk B &
MR B B IEE M C R B K T #, XA TR IR A B 1 RG22, WG & Bk T
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Table 6 Comparation of volume models

S 2T E R R BB B R
s ZIEN FIAR 2MX BIER  FEHE ZES AR MK BIEE  [FEHE
SEITRL bRk AR MRRE HEN T hRiEZE AE O MRRE fEN
(5) 7.976 3 0.1670  0.981 067 0.980 867 -209.351
(6) 9.138 4 0.1797 0973 114 0972 447 -163.659 599676  0.124 1  0.980 042 0.980 006 -5 205.506
(7) 9.104 5 0.1797 0.973 214 0972451 -162.738  59.927 5 0.124 0 0.980 055 0.980 014 -5 206.121
(8) 9.094 5 01799 0973243 0.972383 -161.058 599130  0.1240 0.980 060 0.980 014 -5 205.064

®7 &F, #REERMRABREEITNIER

Table 7 Model test indexes for under-bark volume functions

VL AT B B BB
AR if B OPBES CEGIE L B FNRSE RIERE L
iR iR 4 A ff iR R Yot
(5) -0.27 -2.47 9.42 98.16
ke (6) 111 -1.33 9.41 98.14 0.50 0.15 9.13 99.48
(n=290) (7) 0.83 -1.64 9.41 98.14 0.23 -0.36 9.12 99.48
(8) 0.90 -1.23 9.44 98.14 0.37 -15.22 9.21 99.48
(5) -1.45 -5.14 10.97 96.45
WgreA  (6) -0.24 -3.83 10.89 96.43 -0.78 -2.88 10.50 99.01
(n=116)  (7) -0.52 -4.17 10.87 96.41 -1.06 -3.21 10.49 99.00
(8) -0.34 -3.69 10.91 96.39 -0.82 -2.54 10.56 99.00

25 WREHE

P 7 RS A T B R T M BRR E A bl o R T I O R LA R R R R ) R B AR Y
Oy W= SRT(T v R v R o i o v A P 1 % [l = i) 2 W < s 5 2 N OB
RCRASN 25 Bz A RS RY e A T 11 B D7 R RO M4 BN B2 A4 BV g 4 i B2 WA AL, AR B2 38 B A ol 1
LA BRI

ZR50, RARIMMFE X (OENM M B R, Z BRI 5 1AM B R

Vy=10"D"H", 9)

L) VAR, A A HT S

W J BT B S HA A5 45 2R (Box-Cox BIEUVEH SN = — 02)H: by =—4.645 12075 53 R AL =2.55%) ,
by = 1.981 140(75 5 2%k = 2.81%), b, = 0478 215(45 5 2%k = 29.09%); FISArfE2 = 0.075 468, 1&
IEE KRR = 0.754 505, VI RGRE= -6.47%, WAlKEE N 93.91%,

3 BMRAZTOMMUM RN R GHERR

R A R AR AE R 6 LB R RUTE R, R/ B RN AT IS o B A LA 4 AR
Koy AMEM/AN KR ERZAANT 260, 20.0, 6.0 cm, HAMKIA/NT 2.0 m, F/A/NLEAEAD
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Table 8 Two-dimention merchantable volume yielding volume rate tables of Pinus massoniana

FA Rl i bE A%
Mgte/em  BwE/mo A EE R/ W AR %

REepr e ANEY /I VY ) ikt it

10 0.096 939 17.07 78.20 2.54 80.74

16 14 0.138 097 14.07 82.05 1.68 0.66 84.39
18 0.179 194 12.23 84.35 1.60 0.63 86.58

18 0.443 724 12.92 44.72 40.49 0.58 85.79

26 23 0.576 599 11.18 48.62 38.68  0.38 0.16 87.84
28 0.709 523 9.98 51.41 3729  0.36 0.15 89.21

18 0.804 408 13.58  51.89 21.98 10.91 0.25 85.03

22 1.004 822 11.97  55.52 20.96 10.22 0.23 86.93

% 26 1.206 126 10.80  58.24 20.10 9.73 0.22 88.29
30 1.407 874 991 60.33 19.39 938 0.15 0.06 89.31

2 B BE A 360 R T3 (12), RS BE A 36 R JH LG I A 67 2% A ol 360 LI R A 400 3
P TT AR o %7 i IREAR O BAAL LA Wiy 2 B e S ml i, ) Stine 37 B0 3% RO 25 B2 114
B2, P45 BE A RS ZOR AT IE M o WAL A4S R LK 90 KRBT RIE, K. . /MEM
3 ANRE Bh 2 2 [ SR IE GB/T 203812006 “A4 il th 4 AR R G i BoARMAR " (R SCRIAR [ ZARUE™) Al
WES%HYEOR,, LU (B R o UMER ) RGER 2208 0.58%, 1 i & AR HE A i £3% 1 25K
L /INBE R A (-2 RGEIRZERR, B 5% EAGHI FAR SRR, BR/AMEM RIZ 5 R T i A6 5
(0.01<<P<<0.05)41, HoAly 4544 Fft 3438 i3 A 4z (P<<0.01) ¢

>0 -5

Z%
KA2)H: E RgmFRE, v WEAREE M FWEAE, T iz Fp T E

E x 100% ., (12)

4 NEE5H #9 DRMMMHMEROEERE
Table 9  Accuracy test for merchantable volume yielding rate tables of Pinus massoniana
2 Z R 1 Kozak Hl BE X pr—— "

(47, FBBBET) AR Bpf R AR
(9), LR T R Bk AR+
b R R G LR GTE R
A6 B RGT R LS M R

VR G2 1% HEA%L F5 P{E A%
2T 0.58 601 0.017 96 255

PN -2.87 161 0.005 02 62

it il A 22 3 (K A T 2 1 ey ) -3.35 159 0.000 03 7
TR R 2G5 4 1 T R A INEHE -1.35 281 0.011 35 116
SRR E AR O, B 1003 g P00 03 >

INEM RIS H SRR 24 ) 510 290 <0000 01 e
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