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Regularities of DBH Growth of Larix chinensis in the North Slope of Taibai Mountain
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Abstract: Five commonly used growth models were applied in fitting the average DBH growth process of
Larix chinensis growing in the origin center, suitable region, and alpine timberline, respectively. The op-
timal models were selected and the variation regularities of the growth were analyzed. The results demon-
strated that the quadratic model was the most suitable one for the growth of L. chinensis growing in the
origin center and suitable regions, while those growing in alpine timberline had to be fitted piecewise by
power function and Logistic equation. Current annual increment and mean annual increment growing in the
origin center and suitable regions were higher than that in alpine timberline, reached to 0. 30 cm and 0. 20
cm, respectively. The maximum average annual growth was observed in the trees with the age of about 70
a growing in alpine timberline, while it was about 40 a in the origin center and suitable regions, earlier
than those in alpine timberline.
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Table 1 Fitting results of DBH growth equation of Larix chinensis growing in origin center

i B4 B iy G R AU R FE WEW p
X EOT D=—18.318 7Int+7.894 7 0.903 8 226. 44 0. 000
T =W D=—0.000 9:240.302 0r—1. 963 5 0.995 5 2 626. 87 0. 000
TERBOT R D=0.128 510993 0.986 8 1793.49 0. 000
F5HOT D=0. 774 40222 0.774 4 83. 37 0. 000
B R D= 21. 9514 0.978 2 1079.93 0. 000
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Table 2 Inspection findings of DBH growth equation of

L. chinensis growing in origin center

M4  RMSE RE RE; s , EF
R CRM MD
A5 /% /% /% /%

Hq 4% 3.46  4.09 4,87 0.9721 0.0003 0.004 99.58
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Fig. 1 Curves of current annual increment and mean annual

increment in origin center
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Fig.2 Curves of current annual increment and mean annual

increment at suitable regions
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Table 1 Fitting results of DBH growth equation of L. chinensis in suitable regions

7 T £ B LA 7 7 HE BB R? F (Y B p
X B0y i D=—11.193 3Ins+5.422 7 0.913 9 149. 62 0. 000
TR =IO R D=—0.001 622+0. 326 0:—2.013 8 0.988 2 589. 14 0. 000
RO R D=0.067 612714 0.976 2 574. 86 0. 000
& 5007 R D=1.117 2¢%0%0 1t 0.781 2 50. 98 0. 000
BRI AR D:Hmﬁsﬁ% 0.976 4 580. 48 0. 000
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Table 4 Inspection findings of DBH growth equation of

L. chinensis in suitable regions
M4  RMSE RE RE, s EF
R? CRM  MD
S b /% /% /% /%

g 1% 5.63 2.19 2.33 0.9643 0.000 0.000 98.99
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Fig. 3 Fitting curve of power equation and logistic equation

at alpine timberline
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Table 5 Fitting results of DBH growth equation of L. chinensis in alpine timberline

IR R ety MR FRE R F 1§ EME p
X 40T D=4. 608 3Int+10. 263 4 0.826 7 72.56 0. 000
TR =Wy R D=0.000 124-0.159 6¢+0. 961 4 0.983 4 444, 84 0. 000
RO R D=0. 044 52910 0.995 3 3162.01 0. 000
BB D=0.761 2¢" 0403 0.874 3 105. 35 0. 000
48 8 Oy R D= 12. 140 1 0.988 9 1 339. 85 0. 000
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Fig. 4 Curves of current annual increment and mean annual

increment in alpine timberline
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Table 6 DBH measured, the theoretical value

and the residuals

Wi S el R

/a f/em Wil HkE e 5% 2%

{f/cm /cm {8 /cm /cm
5 0.4 0.4 0.0 0.6 —0.2
10 0.8 0.9 —0.1 0.9 —0.1
15 1.4 1.5 —0.1 1.2 0.2
20 2.0 2.1 —0.1 1.7 0.3
25 2.7 2.8 —0.1 2.3 0.4
30 3.5 3.6 —0.1 3.1 0.4
35 4.3 4.4 —0.1 4.1 0.2
40 5.2 5.2 0.0 5.2 0.0
45 6.2 6.1 0.1 6.3 —0.1
50 7.3 6.9 0.4 7.5 —0.2
55 8.5 7.9 0.6 8.5 0.0
60 9.6 8.8 0.8 9.4 0.2
65 10. 4 9.7 0.7 10. 2 0.2
70 11.0 10.7 0.3 10. 8 0.2
75 11.2 11.7 —0.5 11.3 —0.1
80 11.3 12.7 —1.4 11.6 —0.3
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Table 7 Inspection findings of DBH growth equation of L. chinensis in alpine timberline

Mo AE i RMSE/ % RE/% RE 05/ % R? CRM MD EF/%
10 4E 1.66 2.28 2.33 0.988 9 —0.0255 —0.066 4 99. 70
40 4EJ5 5. 64 1.85 1.99 0.927 0 0.012 5 0.018 8 95. 34
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