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Compatibility of height-diameter curve equations for Cunninghamia

lanceolata stands in Hunan Province
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Abstract: To improve the forest production mode of Cunninghamia lanceolaia artificial and natural forests in
Hunan Province, their height-diameter curves were studied. Based on periodic inventory data of C. lanceolaia in
Hunan, six common empirical models were used to fit height-growth and diameter-growth curves,and selected
the best one from them. On the basis of the optimal model, differences in stand origin were considered and
compatible height-diameter curve equations for a group of stands with different stand origins were built by in-
troducing dummy variables and using the measurement error model method. These growth status for stand in
different origins were compared and analyzed by drawing scatter plots. Results showed that the fitted coefficient
of determination for the C. lanceolata height-growth model with the dummy variables was better than this with-
out dummy variables. The fitted coefficients for the tree diameter-growth curve was 0.820 5 with prediction ac-
curacy of 98.30%, and for tree height was 0.758 0 with prediction accuracy of 98.01%. Also, Dy and Eryse
indicators were superior to the traditional methods. The growth progress of C. lanceolata artificial and natural
forests were the same; however, in the young stage, tree height and diameter growth rate of the artificial forest
were higher than the natural forest. Moreover, tree height and diameter in the artificial forest reached a maxi-
mum value earlier than in natural forests. In conclusion, the model of tree height growth was established using
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the model with dummy variables, which not only improved the accuracy of the model but also solved the prob-
lem of incompatibility between models. [Ch, 4 fig. 6 tab. 25 ref.]
Key words: forest mensuration; Cunninghamia lanceolata; model with measurement error; dummy variable;

height-diameter curve
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Table 1 Basic situation of plots

P T T 19 fom 49 i/m

Wb Rk FH RN Rk FH RN Rk FH
RIRM 62 8 47 21 7.1 17.9 11.5 53 12.4 8.6
N TR 95 6 50 22 6.5 18.9 12.1 4.5 14.3 9.1
TR 4 119 6 50 23 6.5 18.9 12.0 4.5 13.9 9.0
e 4 A b 38 6 40 18 7.2 17.5 11.3 4.8 14.3 8.6
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Table3  Fitting statistic of height curve

FERI 75 T 44 FR R? Dy Eryse Pl% TR 75 B 44 FR R? Do Eryse Pl%
(1) Logistic 574 0.778 6 0.795 9 0912 3 96.79 (4) Korf 5751 0.7851 07256 0.889 3 97.15

(2) Richards % 0.789 9 0.700 3 0.856 7 97.25 (5) Mitscherlich £%! 0.787 6  0.708 9  0.862 9 97.21
(3) Weibull 571 0.788 5 0.705 7 0.859 6 97.23 (6) Schumacher &% 0.7827 0.706 9  0.871 3 97.20
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Table 4  Fitting statistic of DBH growth curve

MR Y5 I 44 Bk R? Dy Eryse Pl% R 75 I 44 FR R? Dy Eryse Pl%
(1) Logistic 574 0.812 3 0.925 4 1.154 6 98.25 (4) Korf 71 0.8147 09087 1.1119 98.30

(2) Richards 2% 0.824 2 0.898 0 1.076 6 98.35 (5) Mitscherlich £7%1 0.8115 09332  1.165 4 98.21
(3) Weibull 5271 0.753 4 1217 1 15117 97.67 (6) Schumacher % 0.778 2 1.1556  1.456 7 97.87
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Table 5  Parameters of simultaneous equations of height-DBH curve for Cunninghamia lanceolata

LS. 2
H=1.3+a,(1-exp(-aD) )" @=37.212 866 a,=0.029 574 a=1.303 845
D=a,[ 1-exp(—as(T-T)3)) ]* @,=98.224 975 as=0.000 099 =0.331 043
H=1.3+(b\S,+b,S,) (1—exp(=bsD) )" b,=34.500 583 b,=35.032 262 b,=0.032 024 b,=1.320 568
D=(bsS1+beS>) [ 1-exp(=b7(T-Ty3)) I bs=85.512 397 b=87.866 852 b,=0.000 138 bs=0.329 027
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Table 6 Inspection indexes of simultaneous equations of height-DBH curve for Cunninghamia lanceolata

. " fet R E e 95 K 4
WIRES i
R Do Eryse Pl% R? Do Eryse Pl%
B85 ik T v Bl 2R 0.740 3 0.765 2 0.952 5 96.54 0.700 2 0.810 7 1.121 7 95.07
Az A R th 0.814 6 0.909 5 1.100 9 97.20 0.826 3 0.848 6 0.821 6 97.32
WEAS F 7V W R 0.758 0 0.702 4 0.898 2 98.01 0.724 6 0.775 2 0.967 4 95.74

Ji 4% A= K il £k 0.820 5 0.810 3 0982 1 98.30 0.834 9 0.747 5 0914 3 97.97
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Figure 1 Comparison of diameter-age and height-age curve Figure 2 Comparison of diameter-age and height-age curve
for natural forest of Cunninghamia lanceolata for artifical forest of Cunninghamia lanceolata
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Figure 3 Height-diameter curve for natural forest of Figure 4 Height-diameter curve for artifical forest of
Cunninghamia lanceolata Cunninghamia lanceolata
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