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Prediction of the Diameter Annual Radial Growth of Larix principis-rup prechtii and
Betula platyphylla Mixed Forest in Sathanba
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Abstract: A total of 87 temporary plots (20 m X 30 m) were established in Larix principis-rup prechtii and
Betula platyphylla mixed forest of Saihanba National Forest Park, Hebei Province, China. We investigated
a total of 348 analytic trees. Nonlinear mixed-effects model of diameter was established including random-
effects of plots. We also added dummy variables to the mixed-effects models in order to solve intra-plot var-
iability resulting from species difference. The results indicated that for L. principisrupprechtii and B.
platyphylla,nonlinear mixed-effect models were established respectively. Both models had the best fits
with the fit statistics values (R*=0. 85; —2 log Likelihood=898. 1; AIC=880. 2; BIC=855. 4) for L. prin-
cipisrupprechtii and values (R* =0. 81; — 2 log Likelihood =500. 9; AIC=482. 6; BIC=465. 7) for B.
platyphylla. The maximum annual growth of B. platyphylla and L. principisrupprechtii were 0. 44 cm
and 0. 41 cm,respectively. The age and competition index had a negative correlation with diameter annual
radial growth. The DBH and dominant height of stand had a positive correlation with diameter annual radial

growth. Dominant height of stand had a lower correlation with annual radial growth in L. principisrup-
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prechtii and B. platyphylla mixed forest. The mixed-effect models with dummy variables solved the nega-

tive effects of species differences between plots and within plot on diameter relationships in mixed forests.

The results would povide better model fitting, more applicability and more precise estimations than the bas-

ic generalized model.

Key words: nonlinear mixed-effect model; dummy variable; diameter; Larix principis-rup prechtii ; Betula

platyphylla ;mixed forest
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Table 1 Summary statistics for modeling and validation data sets

A8 & M (L. principisrup prechtii)

FIHE(B. platyphylla)

A Stk
FE/a M9 42/ cm & /m FE/a M9 42/ cm i /m
A /M 14 7.32 5.42 12 6.98 6.18
SN (: 45 34,07 17. 65 57 33,12 16. 22
S 29 19. 04 11.71 30 16. 84 10. 61
FrifE iR 0.28 0.23 0.11 0.32 0.19 0.08
b i 2 5.69 4.76 2.07 6.47 3.97 1.72
6 96 K4 /M 16 6.69 6.17 15 6.55 5.93
R MH 42 32.29 18. 24 52 34. 26 15. 89
S 30 20.12 12.07 32 15.97 11.26
b R 0.31 0.25 0.14 0.43 0.22 0.14
T e 2% 4.98 4. 84 2.11 6. 04 6.38 1.75
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Fig. 1 Relationship between DBH and age of species in mixed forest
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Table 2 Parameter estimations and goodness-of-fit statistics

Cl,=

7

of mixed models

A T e
B (L. principisrupprechtii) (B. platyphylla)

it Az P Mt feiEE P

ap 3.1229 0.3195 <€0.0001 1.4183 1.1851  0.0427
ap —1.0075 0.0296 <C0.0001 —1.1718 0.2101 <C0.000 1
az  0.7386 0.0451 0.044 2 3.5213 0.742 4 <C0.000 1
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R? 0.85 0.81
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