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Abstract: Platycladus orientalis is one of the important afforesting tree species in Beijing mountainous are-

asaccounting for about 25. 96% of the total area of plantations in Beijing. However, some problems oc-

curred in P. orientalis plantations,such as excessive density,and slow growth rate,and serious differentia-

tion during tree growth. In this paper,based on the forest vegetation simulator (FVS) system of America,

the tree diameter growth model, height growth model and volume computation model were constructed and

optimized by multiple linear and non-linear regression analysis. The models established could simulate the

growth of P. orientalis plantation to provide a basis for its scientific management. The examination results

indicated that the three optimized models had good fitting and expected results.
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Table 1 Six theoretic growth equations
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Table 2 Fitting results of diameter growth model

AR S PACVEEIPNG'S HHKLRBR % R
1 BAL/In(DBH+1) 0. 455 0. 206
2 BAL/In(DBH-+1),cos(ASPECT) * SLOPE 0.556 0. 307
3 BAL/In(DBH++1) ,cos(ASPECT) * SLOPE,SI 0.587 0.342
4 BAL/In(DBH+1),cos(ASPECT) * SLOPE,SI.DBH? 0. 600 0. 357
5 BAL/In(DBH+1) ,cos(ASPECT) * SLOPE,SI,DBH*? ,EL 0.609 0.367
6 BAL/In(DBH+1) ,cos(ASPECT) * SLOPE,SI,DBH? .EL,EL? 0.619 0.379
7 BAL/In(DBH+1) ,cos(ASPECT) = SLOPE,SI,DBH* ,EL,EL?,SL? 0.622 0. 382
8 BAL/In(DBH+1) ,cos(ASPECT) * SLOPE,SI,DBH? ,EL,EL*,SL?,SL 0.631 0.393
9 BAL/In(DBH+1) ,cos(ASPECT) * SLOPE,SI,DBH? ,EL,EL?,SL?,SL,In(BA) 0.634 0. 397
10 BAL/In(DBH+1) ,cos(ASPECT) * SLOPE,SI,DBH? ,EL,EL?,SL?,SL,In(BA) ,sin(ASPECT) * 0. 639 0. 401
SLOPE

1 BAL/In(DBH+1) ,cos(ASPECT) * SLOPE,SI,DBH? ,EL,EL?,SL?,SL,In(BA),sin(ASPECT) = 0. 641 0. 403
SLOPE,In(DBH)

10 BAL/In(DBH+ 1), cos (ASPECT) % SLOPE, SI, EL, EL?, SL?, SL, In(BA), sin (ASPECT) * 0. 640 0.403

SLOPE,In(DBH)
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SLOPE*+0. 768 % In(DBH) — 0. 117 % In(BA) —
4.021 % BAL/In(DBH-+1)+0. 039 % SI (6)
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Table 3 Statistics results by t— test of each parameter

A [EYEEY G T K P
(g8 1. 550 0.325 4.776 0. 000
g;f:)?);PECT) * 0.696 0.081 8.557 0. 000
;lrf:)/l\jijpﬂ D 0. 248 0.093 2.675 0.008
EL —3.429 0.568 —6.039 0. 000
EL? 2.765 0.574 1. 820 0. 000
SLOPE 1.761 0.336 5.234 0. 000
SLOPE? —0. 901 0.160 —5.618 0. 000
In(DBH) 0.768 0.124 6.197 0. 000
In(BA) —0.117 0.027  —4.404 0. 000
BAL/In(DBHA+1) —4.021 1.007  —3.993 0. 000
SI 0. 039 0.015 2.637 0. 009
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Fig.1 Histogram standardized residual of diameter growth model

Fig. 2 Distribution of residual plot of diameter growth model
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Table 4 Parameter estimation and precision of six theoretic growth equations in different site indexes

S AR E Iy it A R? MSE ME E MAE MA%E
a b c

SI=4 R 68. 949 0.001 0 1.054 0 0.994 5 0.018 0.009 6 0.028 5 0.107 3 0. 066 6
W 6.607 0.001 0 1.936 0 0.984 0 0.055 —0.0692 —0.1320 0.168 8 0.161 4

L 6. 448 2.466 0  0.0550  0.994 9 0.017  —0.006 5 —0.0275 0.099 6 0.003 8

K 166 455. 040 13.423 0 0.119 0 0.994 0 0.022 0.020 8 0.048 0 0.112 3 0.004 3

M 406. 791 0.000 1 0.994 0 0.019 —0.004 2 0.010 8 0.1150 0.068 7

S 9. 449 44.648 0 0.964 0 0.115 0.104 2 0.167 0 0.2619 0.218 2

SI=5 R 8. 067 0.023 0 1.059 0 0.885 0 0. 350 —0.0034 —0.0675 0.455 8 0.202 4
W 8.075 0.020 0 1.035 0 0.8850 0. 350 —0.0046 —0.070 2 0.456 2 0.203 3

L 6.090 1.976 0 0.087 0 0.866 0 0.409 —0.0208 —0.146 1 0.498 7 0.274 0

K 6.497 0.347 0 28.674 0 0.886 0 0. 348 0.0031 —0.0451 0.456 6 0.200 2

M 8. 488 0.020 0 0.885 0 0. 349 —0.0088 —0.077 8 0.458 4 0.206 7

S 7.763 19.038 0 0.8610 0.421 0.072 5 0.075 5 0.509 5 0.257 3

SI=6 R 9. 483 0.034 0 1.479 0 0.936 0 0.226 0.0028 —0.0370 0.395 4 0.182 7
W 8. 605 0.009 0 1.345 0 0.936 0 0.225 0.0020 —0.043 2 0.396 5 0.184 6

L 6. 600 2.4580  0.1190  0.9290 0.252  —0.0173 —0.1361 0.433 1 0.255 0

K 47.818 8.149 0 0.372 0 0.9350 0.229 0.0080 —0.0205 0.398 5 0.185 6

M 27.311 0. 006 0 0.930 0 0.245 —0.0357 —0.1256 0.414 9 0.228 3

S 9.923 21.105 0 0.922 0 0.273 0.064 4 0. 087 4 0.437 7 0.236 5

SI=7 R 14. 343 0.0150 0.950 0 0.855 1 0.756 —0.0052 —0.2140 0.606 7 0.361 3
A 14. 821 0.0170  0.9540  0.8551 0.756  —0.007 4 —0.2155 0. 606 0 0.361 6

L 8. 446 1.9530  0.0850  0.8380 0.845 —0.0226 —0.346 3 0.629 8 0.500 9

K 233.195 7.3450 0.019 6 0.856 0 0.753 —0.0007 —0.1915 0.599 3 0.341 1

M 13.027 0.018 0 0.854 9 0. 747 0.0007 —0.2005 0.605 9 0.352 3

S 10. 131 17.534 0 0.816 0 0. 946 0.098 5 0.006 5 0.679 0 0.328 3

SI=8 R 17. 419 0.0260 1.8310  0.9830 0.115 0.017 3 0.046 8 0.265 0 0.118 5
W 12. 140 0.002 0 1.683 0 0.984 0 0.112 0.019 6 0. 050 6 0.260 4 0.118 1

L 8. 661 3.106 0 0.1300  0.9850 0.106  —0.0123 —0.070 4 0.243 1 0.132 6

K 1 006 11.537 0 0.236 0 0.982 0 0.122 0.0135 0.045 8 0.272 7 0.123 3

M 2 191.075 8.56 % 10° 0.954 0 0.307 —0.176 5 —0.2330 0.475 8 0.277 8

S 16. 528 30.857 0 0.972 0 0.187 0.103 5 0.180 5 0.335 8 0.236 3
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Table 5 Relationship between parameters of six theoretic growth equations and site indexes
a b af ¢
I
aj as K RE(RY) MSE as a MK RZE(RY) MSE
R 0.475 5 1.727 8 0.960 3 0.008 2%10°8 9.283 3 0.626 3 5. 140
W 1.258 4 1.146 5 0.650 9 0.043 2.259 8 —0.296 3 0.071 3 0.114
L 1.567 2 0.833 4 0.916 1 0. 004 0.015 2 1.016 0 0.673 9 0. 050
K 8% 10 ° 7.700 5 0.933 3 0. 260 0.178 5 0.234 7 0.009 2 0.595
M 7% 1077 9.759 9 0.597 2 3.949 — — — —
S 0.744 4 1.433 4 0.840 2 0.024 71.824 0 —0.599 5 0.176 9 0.167
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Fig. 3 Histogram standardized residual of height growth model i
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Table 6 Fitting results of volume computation model
SHdiit LIPS S PSS
o a a a a a as (R?) (MSE)
3.285 0.001 5.52% 1075  2.61%10°° —3.286 0. 000 6.53 %107 0. 875 0. 000
*®7 BFEBREEIT
Table 7 Statistics of the test results for each model
B n ME E MAE MA%E P/% F 5% BAFKT LF
HARERK B 83 —0.516 9  —0.005 2 0.712 5 0.491 7 74.0 767.474 0. 000 * %
AR 111 —0.1597  —0.0069 0.744 3 0.111 4 99.5 577.032 0. 000 *
BT 19 —0.0020  —0.190 4 0. 003 4 0.216 9 91.0 656. 831 0. 000 * %
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