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Compatibility of Growth Model for Pinus tabulae formis Based on Tree-and Stand-levels

WANG Shao-jie! ,DENG Hua-feng'* ,LYU Chang-xiao' , HUANG Guo-sheng’ , WANG Xun-jun®

(1. The Key Laboratory Silviculture and Conservation of Ministry of Education,Beijing Forestry University ,Beijing 100083 ,China;
2. Academy of Forest Inventory and Planning ,State Forestry Administration ,Beijing 100714 ,China)

Abstract ;: Taking Pinus tabulae formis as the object of research,using the periodically inventory data of 161
permanent sampling plots in Beijing, growth models based on tree-and stand-levels were established, and
the two models were then combined by forecast combination. Weight coefficients of different models in the
forecast combination models were calculated by optimal weight method. Finally, three mathematical indica-
tors Myp » Ruse and R* were used to evaluate and predict the performance of the models. Three kinds of the
models based on tree-, stand-and combination-levels all exhibited great prediction results. After analyzing
and comparing.it was found that the accuracy of combination model was much better than the other two
models when they were used to predict stand basal area growth and stand volume growth. The forecast
combination model combined the advantages of the other two models,it improved the compatibility of P.
tabulae formis growth model from different levels, which could predict the growth of next stage in stand
basal area and stand volume.
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Table 1 Distribution of data for modeling and validation

A/ A
B 1/ B FEAR /B TR 4h /R HBIREAR / bk K 56 b/ B 50 R AR / Bk
20012006 75 3766 2 442 25 1327
2006—2011 86 4 340 2 691 34 1646
At 161 8 106 5133 59 2973
x2 HMBRRSERARKREFSHIT
Table 2 Statistics of stand variables and tree variables
- R e 4 K Al
R/ME iGN ¥i{E T s 22 fe/ME IEFN: ] ¥i{E T 22
EE/a 17 63 39 11 14 58 38 9
3 EE /m 3.217 22,172 8.615 2.766 3.551 15.593 7.320 2.338
MRAFWE AL/ (m? « hm ™ 2) 1.355 32.870 12.320 7.560 1.196 45. 227 10. 339 8. 719
MBI/ (m? « hm™?) 4. 393 136. 890 50. 657 32.107 4.273 197. 136 42.014 37.720
A ) 75 U T L/ m? 0.002 0 0.123 8 0.016 3 0.011 7 0.002 0 0.076 5 0.013 6 0.010 5
KRB L /m? 0.003 0 0.516 0 0.067 1 0.053 7 0.004 0 0.985 0 0.055 2 0.054 1
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Table 3 Parameter estimates and model evaluations

J& T 28 b 3HE o o 15 S35 246 X i 2 Y5 # iR 22 e R AL

LR W TR AR/ m? a 182.754 7 1.105 0 0.001 7 0.002 4 0.975 9
b 332.241 6 27.831 2

FARA B/ m? a 3.229 1 1.115 2 0.008 1 0.011 5 0.995 3
b 331.853 9 20.325 7

MO WFET AL/ (m? « hm 2) ai 3.712 0 0.282 6 1.216 5 1.803 5 0.951 3
as —0.026 7 0.015 1

MArE R E/(m® « hm™?) a 3.706 4 0.157 2 2.456 5 3.106 8 0.990 6
as —1.5377 0.167 8
a; —0.116 7 0.022 8
a, —0.0330 0.088 7
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Table 4 Weight coefficients based on stand basal area and volume

, W 1 L B
Ll T RH(Ke) B R (Ko

k1 0.747 0.121

k2 0.253 0.879

%5 TEAEHRSHERELITN 5B GREED

Table 5 Model evaluations on different stand basal
area models (fit data)
e Ak wh
KA KPR KRR
SRR 0.732 5 1.216 5 0.569 7
05 W 22 0.935 2 1.803 5 0.752 4
PL5E R 0.984 7 0.951 3 0.9859

xR 6 ARKFEHRSEERKZETNSEITERBEE

Table 6 Model evaluations on different stand basal
area models(validation data)
B fﬁﬁ M‘% 2E’ni
KA KA KA
IR % 0.485 3 0.767 9 0.396 9
WIr iRz 0.949 8 2.064 0 0.845 6
g R 0.988 1 0.944 0 0.990 6

TEE Bl A BUROIE (R T L 4L 7K S AL Y
MupH 2. 430 8, Ryse M 3. 079 8,11t 2 W45 AR 9K T
B K SRR A3 7K - 455 8 A X6 R B 38 A 5 4 A K SF
B R® 2 0.990 8, i F B AR IK S FUBK 43 7K SF- 458 784
AT L B 58 318 AR+ T 20 2H A K SF AR R ) 4 A Ak R
1 T B AR KT UMK 43 7K 7 B R 40 6 2R . B4 K
SRR G RO BB RO . 7E B B R A 50 B
(R &)1, 38 o 41 A 7K 1 Al 19 & B A 7R 411
£ R EE B K P B 2 K S 455 78 B 5 AR
s LA 45 R — 3
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Table 7 Model evaluations on different stand volume
models (fit data)
b S o an
KA KPR IR A
i 22 3.357 7 2.456 5 2.430 8
¥ 7 i 22 4,286 4 3.106 8 3.079 8
Yo g BB 0.982 2 0.990 6 0.990 8
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Table 8 Model evaluations on different stand volume

models(validation data)

b A o A
TR TR TP BT KPR
2R 22 3.260 6 3.347 3 3.245 2
YRR 2 4,484 7 4.246 4 4.093 0
g BB 0.9859 0.987 3 0.988 2
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Fig. 1 Correlations of predicted and observed stand basal

area based on three different levels
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Fig. 2 Correlations of predicted and observed stand volume

based on three different levels
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