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Table 1 Basic information of sample plot
AL IR ] AR P YAz EREERS T PR Az
Investigation time Variable Average DBH/cm Average/a Average H/m Dominant H/m Dominant DBH/cm

“F¥5{E Mean value 15.24 15.91 14.66 16.85 26.72

#rEZE Std deviation 3.86 10.24 2.63 4.42 7.43

20 #/ME Min value 5.70 5.00 5.18 5.78 6.59

B KAH Max value 21.50 35.00 16.67 23.62 35.18

P Mean value 17.01 15.93 14.68 16.87 26.76

FrifEZ Std deviation 3.35 10.29 2.56 4.37 7.31

201 /M Min value 8.60 5.00 9.36 11.05 12.73
K1 Max value 23.30 35.00 16.47 19.54 37.28

a) BFAPLEA AL, T RIS A N TR
FmE K, AR R KERIIE RS 8 m.
HEESR kA IE AT AR SR, 2 kel m Rl AR
SRS, ol FIR N HLA FR B R R B R, R
Wy B

k=ay+a*SI (1)

m=b,+ by xSl 2)
K, ag. aq. by, by BAGITSEL, SIHEHAIE
%, ™ Hossfeld IV 5 # . Lundqvist-Kolf 5 2 .

Richards J5 & Fll Schumacher J5 #5125 4E 1%
HF e A Ko fank 2 i,

222 #AKE B®EWIHTRERZE (RMSE),
MAEXTRZE (TRE), #ix &8 (R 3Maite
KA AT LA DL AR 22, IR ERHR 22470 A J2:
A SR, FRZESI AT LR x Gl 5 AR AL
BRCRAT

3 X594
M1~M15 R B/ e flith S BB & 3 by

£2 EMEREXR
Table 2 Basic model expression
it FA 2k Fik X
Model Equation Expression
M1 Hossfeld % 4 7 F2 Yiea= A1+ K ((KI((4Y)=1)N1/m) + 4)"(-m))
M2 Richards 4y /5 2 Y, 4 = AX(1-exp(=4*k)*(1=(Y{4)N(1-m))) (1/1-m)
M3 Korf# 437 2 Yi+ 4= A"exp(=ki((-k/log(Y/4))N(1/m) + 4)"m)
M4 Schumacher 4y Jj #2 Yi+ 4= A"exp(-kl4—(kllog(Y)-log(4)))
M5 Hossfeld-krI 25 2 45 2 Yi+q=Al(1+ (b + bs*SI)*(((bo + bs*SNH/((4/Y)=1))*(1/m) + 4)N(~m))
M6 Hossfeld-m ] 48 4 7 2 Yiwq= AI(1 + KX(KIAY)= 1) (1/(by + b*SI)) + 4)\(=(bg + b*SI)))
M7 Richards—kn] 22 2475 12 Y+ 4= A*(1=exp(=4*(by + bs*SH)*(1=(Y/4)"(1-m)))N(1/1-m)
M8 Richards-mi| & 245 2 Y+ 4= AT(1-exp(=4*k)*(1=(Y/4)"(1=(bg + bs*SI))*(1/1=(bo + bs*SI))
M9 Korf-k ] 25 2 %7 72 i+ 4= A*exp(=(bg + by*SN/((=(by + b1*SI)log(Y/4))N(1/m) + 4)*m)
M10 Korf-mm] 25 S5 /5 12 Y, . 4 = A*exp(=K/((—kllog(Y{4)) (1/(by + b1*SI)) + 4)\(by + b;*SI))
M11 Schumacher—kn] 2 Z2¥J; 18 Y; . 4= A*exp(=(bg + b *SI)4—((by + b;*Sl)log(Y;)-log(4)))
M12 Hossfeld3L i 7 #% Y = Al(1 + (kit"m))
M13 Richards#: At 75 72 Y = A*(1-exp(—k*t))*m
M14 Korf5:fili 77 2 Y = A*exp(—k/(t"m))
M15 SchumacherZ& it 7 72 Y = A%exp(—k/(t)

e Y T TIONAE R BARECT 5, VRIS TR, R FER, AR St T IS5 MEaL, KRMEKFMRMSE, mE

TERZH.
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N, M12 i 4k af{ih 12.05, oAt A% 7Y i 5 it
2k a {fifF 18.87~35.37 Za], Hoh M1~M4 FEht
BB T 4 a (HAE 18.77~34.99 Z 7], M5~
M10 51 7 A7 48 %5 B 7458 780 () 7 3l 26 21.73~
35.37, MW R, o5 kMo 48 B A TR A B
FFa D REMARK R, M M12 (T R IR
HA 12.05, HBMWIK.

®3 BRESH

Table 3 Model parameters

HE 7

Model @ s ) bo by
M1 2410 40.99 1.512
M2 3364 01623  1.746
M3 3499 21.11 0.993 6
M4 1877  4.871
M5 3523 1078 421203 -0.4710
M6 3537 20.77 0.8924  0.008 111
M7 2173 2154 01914  0.001203
M8 2343  0.03261 1973 -0.003 532
Mo 33.03 1136 3558  -0.094 31
M10 337  30.14 09564  0.007 904
M11  30.10 6462  —-0.002 120
M12 1205 -0.1615 -0.3206
M13 1969 01519  1.202

M14 21.89 3.240 -1.485

M15 22.84 4.329

W 4 i, B M1~M4 S S54RI T0 ek
R, R BB 0.91~0.94 Z [a], 7 R %
RMSE 1 0.34~0.55, MAHX1%2% 1.91%~3.10%,
B M2, M3 RHE R B R? . YR 2: RMSE
DI R AR R 2% TRE #3 R4z, (AL M2, M3 11y
R? & TA%I M1, M4, RMSE Fl TRE {I% T4 %I
M1, M4, #iRl M2, M3 L& LT M1, M4,
R M5, M6 FHE T M1, BRI M5, M6 1Y R* 1
P T 0.02, #ER M5 RMSE Fl TRE /3 % [
fik 0.20 #1 1.14%, % M6 () RMSE #1 TRE 4y
HIBEAR 0.13 F1 0.73%, A B & 10 B A HH W 3
B BEAL M7, M8 AHER T M2, BRI M7 % R® F¥
i 0.02, RMSE #i TRE 4} 5| [&A% 0.03 F11 0.16%,
KR M8 1Y R? [ 0.01, RMSE H1 TRE 43 %l 4%
7 0.06 1 0.33%, iR M7 14 fi & 11 5 A Fr 42
B HARBIR; #8 M9, M10 A4 T M3, Himl

M9 iy R?. RMSE FIl TRE ZZAbAN K, #5751 M10 Ay
R? LW @i, 5 RMSE FI TRE 43 514 = 0.08
F10.44%, BAMUGLEE TREDIE ; A M11 A
BF M4, B M11 ) R, RMSE il TRE JCHH i
Ak, A M12~M15 N S54RI AT AR, R2 A
0.41~0.46, RMSE 7£0.35~0.42, TRE 1£2.11%~
3.32%, A M13 iy R? x5, RMSE Fll TRE #
ik, 7ERER M12~M15 Hr, #R R M13 484 8 I
o WIEACKT, SAEIA R M12~M15 HH3L
T S54RI T A M1~M4, KA M12~M15 1
R? 55 A TALH M1~M4, 1 RMSE. TRE 3%
il = A M1~M4, S54RI T0 R A M1~M4
PG FERS L —2E

F 4 REWIGER
Table 4 Model test results

7 Model R? RMSE TREI%
M1 0.926 3 0.545 8 3.10
M2 0.942 4 0.340 4 1.92
M3 0.9422 0.340 3 1.91
M4 0.905 4 0.349 2 1.95
M5 0.944 0 0.348 9 1.96
M6 0.945 2 0.420 5 2.37
M7 0.9227 0.315 4 1.76
M8 0.934 1 0.398 6 2.25
M9 0.9411 0.340 8 1.92
M10 0.946 1 0.416 3 2.35
M11 0.8410 0.327 6 2.01
M12 0.437 2 0.382 8 3.32
M13 0.456 9 0.352 6 2.11
M14 0.436 9 0.420 4 2.47
M15 0.410 8 0.408 6 2.42

WE A FiR, K 1a f1E b 54 JC 1
BEAS M3 FI5 AR A S A5 M3 T A 5 S
B, fAERNHEMEEXR, BB M3 sl
B AR B X 0.96, R M13 (LR E LA 1)
X RBALA 046, 785 418 T BLR M1~
M4 sk 2= E (B 2), B M2, M3 5& 25501
TR M1, M4, S4ERA SRR M12~M15
%22 I, AL M5 5% 22 53 A7 B A7 7 B 8 22 1
I F IR M1~M4, BRI M1~M4 5% 2% 5 i T
ke, 5l AMAFEEUS, BRI M5, M6 M T
BRI M1, FR25 504 BNERUE .



36 &

R

182 Mol B
25
a
[ ]
[ d
o ®
£
I 20 + .
© o
% e, ;.'
215) St
3 o .
=
o R
o} -°
#
./
5 1 1 1 )
5 10 15 20 25
(i Estimated data/m
20
b ® . .,’o .
= og -7 e
I L D)
© ° P 1
° :’/ ° °
815} ’
=) L ]
@ .
O
= °
i
Rroy
[ )
0 2 10 15 20 25
il {E Estimated data/m
B 1 #EE M3 FIEMSSNESSRE (a). &2 M13 Fil

EAKNER=E (b)
Fig.1 Scatter diagram of predicted and measured
values of model M3(a), Scatter diagram of predicted
and measured values of model M13(b)
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Age-independent Dominant Height Growth Model for Pinus
massoniana Plantation

ZHANG Ke-xin, LIU Xian-zhao, GUO Hong, LIU Dan, LEIl Yuan-cai

(Research Institute of Forest Resource Information Techniques, Chinese Academy of Forestry, Key Laboratory of Forest
Management and Growth Modelling, National Forestry and Grassland Administration, Beijing 100091, China)

Abstract: [Objective] An age-independent theoretical growth equation was constructed to predict the dom-
inant height of Pinus massoniana plantation when the age was unknown or not an effective influence
factor. [Methods] Based on the four theoretical growth equations of Hossfeld 1V, Lundqvist-Kolf, Richards
and Schumacher, an age-independent dominant height model of Pinus massoniana was constructed by
using the difference form of hidden age factors, and the free parameters were expressed as a function of
site index. [Results] Among the four basic theoretical growth models, the age-related dominant growth
model of Pinus massoniana plantation established by Richards model performed the best. The fitting ac-
curacy of age-independent models was higher than that of age-related models, and the age-independent
dominant growth model of Pinus massoniana plantation established by Richards model and Korf model
performed the best. When the site index was introduced to the model, the fitting accuracy of Hossfeld mod-
el improved most obviously, and when k was set as a variable parameter, the age-independent dominant
high growth model was the best. [Conclusion] When the forest of different age or age is difficult to obtain,
the theoretical growth model independent of age can predict the growth of dominant height. After the func-
tional relationship between site index and free parameters is replaced in the model, the accuracy of the
model is improved and the model can be better applied to predict stand growth.

Keywords: difference equation; age-independent method; growth model; dominant height
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