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Individual Tree Diameter Growth and Mortality Models for
Chamaecyparis formosensis and Taiwania cryptomerioides
Plantations

Yu- Hui Chen Ming- Xin Yang Chao- Huan Wang’

Department of Forestry and Natural Resources, National Ilan University

Abstract

The model in forest development and harvesting is needed to contain growth and death. Equations are presented to
construct individual diameter growth and mortality models for Chamaecyparis formosensis and Taiwania cryptomerioides
plantations using the first and the second survey data from Taiwan Forestry Bureau permanent plots. The independent
variables are diameter at breast height (DBH), site index (SI), crown ratio (CR), stand basal area (BA), stand basal area in
trees larger than subject tree (BAL) and the average dominant tree height(Hd). The dependent variable of the diameter growth
model is the diameter growth, using the SAS Proc NLIN for analysis. The dependent variable of the mortality model is a
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binomial variable for survival and death, using the SAS Proc Logistic for analysis, and its chi-square test (¥2) and the AIC

value for the independent variables selection. Not all of the plots have the planting year records, so the average dominant tree

height is used to replace the site index to establish both models. The results of fitting diameter growth models show that D,

SI(or Hd), CR, BAL and BA are significantly effecting diameter increment of trees in Chamaecyparis formosensis plantation;
D, Hd, CR, BAL and BA are significantly effecting diameter increment of trees in Taiwania cryptomerioides plantation. The
results of fitting mortality models show that D, D?, CR, SI(or Hd) and BAL have significant impact the tree mortality rate in

Chamaecyparis formosensis plantation; D, CR and SI(or Hd) have significant impact the tree mortality rate in Taiwania

cryptomerioides plantation. When the lack of the planting year record, we can use Hd instead of SI to establish both models.
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Table 1a Summary statistics for the diamerter growth models(with planting year records data)
Mean Min Max SD Mean Min Max SD
AN T MR(n=2029) fi?ﬁﬁ’% M FR(n=1224)

DG 2.75 0.00 16.67 2.48 2.67 0.00 14.00 2.71
D 17.68 2.00 66.00 7.81 18.81 4.00 59.00 7.48
ST 13.73 7.00 24.53 2.62 15.09 6.45 24.67 3.74
CR 0.53 0.09 0.95 0.19 0.50 0.04 0.93 0.21
BAL 23.38 1.06 102.92 17.05 33.98 1.10 104.82 24.59
BA 36.02 2.49 103.31 19.74 52.34 8.45 106.96 27.77
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Table 1b Summary statistics for the diamerter growth models(with all data)
Mean Min Max SD Mean Min Max SD
AT T PR (n=2746) ’F R~ T F(n=1642)

DG 2.57 0.00 16.67 2.40 2.73 0.00 14.00 2.74
D 17.42 2.00 66.00 7.73 19.81 2.20 59.00 7.78
Hd 12.09 4.30 27.50 4.11 14.78 5.30 29.30 441
CR 0.52 0.09 0.97 0.19 0.51 0.04 0.93 0.20
BAL 24.82 1.06 102.92 17.94 34.71 1.10 112.07 24.11
BA 37.96 1.87 103.31 20.47 53.85 8.45 112.84 26.30

2 (1) ( )

Table 2 Regression coefficients for Chamaecyparis formosensis and Taiwania cryptomerioides
plantations of diameter growth model(1) (with planting year records data)

In(D+1) D’ SI CR BAL

n R* MSE Pl
bO b] b2 b3 b4 bS
o 0.8202 -0.0081 0.0589 0.3135 -0.0344
mAR 2029 . 0.67 4.53 <.0001
(0.096) (0.0020) (0.0055) (0.0878) (0.0017)
2 1224 -0.2541 0.4124 -0.0001 0.9906 -0.016 059 597 <0001
FIest (0.356)  (0.1292) (0.1378)  (0.0016) ' '
T LI e
3 ) ( )

Table 3 Regression coefficients for Chamaecyparis formosensis and Taiwania cryptomerioides
plantations of diameter growth model(2) (with all data)
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b() b1 b2 b3 b4 bS b6
I (n=2746)
2.04 0.0169 -0.00011 -0.387 0.438 -0.0194 -0.0078
| 0.64 445 <0001
(0.13) (0.0066) (0.058)  (0.084) (0.0023) (0.0018)
{ 1 99(n=1642)
1.38 0.109 -0.00121 -0.667 0.525 -0.0112
0.61 5.86 <.0001
(0.20) (0.011) (0.00022) (0.082)  (0.113) (0.0011)
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Fig. 1 The relationship between diameter and
growth for Taiwania cryptomerioides plantations
of diameter growth model(2)
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Table 4a Summary statistics for the mortality models(with planting year records data)

70

Mean Min Max SD Mean Min Max SD
AN T M (n=2445) ’F S OFE (n=1462)
D 17.24 2.00 66.00 7.79 18.43 4.00 59.00 7.39
BA 36.12 2.49 103.31 19.48 51.76 8.45 106.96 26.91
BAL 24.19 1.06 102.92 17.12 34.45 1.02 105.95 24.16
CR 0.52 0.06 0.95 0.19 0.50 0.04 0.93 0.21
SI 13.84 7.00 24.53 2.71 15.31 6.45 24.67 3.84
4b (
Table 4b Summary statistics for the mortality models(with all data)
Mean Min Max SD Mean Min Max SD
AR TP (n=3263) ’F‘,?ﬁm MR (n=1937)
D 16.97 2.00 66.00 7.70 19.31 2.20 59.00 7.69
BA 37.98 1.87 103.31 20.46 53.62 8.45 112.84 26.28
BAL 25.60 1.06 102.92 18.30 35.67 1.02 112.48 24.20
CR 0.52 0.06 0.97 0.19 0.50 0.04 0.93 0.21
SI 12.19 4.30 27.50 4.10 15.04 5.30 29.30 4.64

(6]
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Table 5 The variables selection process for Chamaecyparis formosensis and Taiwania cryptomerioides
plantations of mortality models (with planting year records data)
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Fohkk Hohkk . . : . ok Fohkk 834.95
ﬁ%t NS FREATEF ¢ ¥ p<0.05 1 ¥V p<0.01 i *F*X[UA p<0.001 3 LA p<0.0001
6 ( )

Table 6 The variables selection process for Chamaecyparis formosensis and Taiwania cryptomerioides

plantations of mortality models (with all data)
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Fig. 2 The relationship between diameter and
mortality rate for Chamaecyparis formosensis
plantations of mortality model(6)
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