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Table 1 General situation of the sample data for Eucalyptus modelling

4 (m)
Tree height (m)

FEL R (m)
Z B (em) Tree crown (m)

Diameter class

FRE (K

Plant number

(cm) (ind.) RaEAC] TR X i) T I X i)
Average value Sampling interval Average value Sampling interval

6 36 10. 09 8.0-12.5 1.74 1.15-2.75
8 35 12.90 9.1-16.5 2.03 1.25-3.40
10 40 14. 46 9.7-17.8 2.28 1.40-3.75
12 41 17. 30 10. 50 — 20. 80 2.47 1.50 - 4.40
14 43 18. 68 13.20 - 22.30 3.15 1.50 —4.55
16 43 20.19 13. 80 — 25. 60 3.64 2.60-4.75
18 42 22.47 17.0-28.5 3.72 2.70-4.85
20 43 24. 89 18.5-36.0 4.32 3.00-6.00
22 41 25.41 20.2-38.4 4.97 3.50—-6.45
24 40 27.12 20.3-38.5 5.22 3.55-7.55
=26 44 33. 83 21.1-41.5 6.13 3.60-9.50
Total/Average 448 20. 20 8.0-41.5 3.47 1.15-9.50
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Table 2 Results of model regression

LR S8 e, ZH c, 2 ¢y
Model Parameter c, Parameter c, Parameter ¢
Model 1 4.05602%10°(47.37%) 2.444 21(12.16%) 0.861 34(5.94%)

Model TI 3.16128 X 10 °(97.75%) 2.916 35(9.30%) -
Model [ 4.63006% 10 °(2.12%) 1.630 74(5.37%) 1.264 21(3.48%)
Model IV 2.99962% 107 *(43.62%) 2.370 13(5.35%) -
Model V 2.51672% 10 (60.07%) 1. 837 63(18. 06 %) -

"

Note:Data in brackets are parameter variation coefficients;" — " indicates no data
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Table 3 Overall test index for the model

16 56 48 A
fi g Inspection index
Model g2 SEE  TRE MSE MPSE P

(m*) %) % % %
Model T 0.969  0.061  0.29 1.42 9.61  97.75

Model II  0.875 0.132 -1.94 —10.17 26.36 95.38
Model [l 0.994 0.023 -0.26 —1.09 4.89 99. 14
Model IV 0.945 0.074 -1.88 —10.50 16.11 96. 95

Model V. 0.588 0.224 -2.82 —11.79 50.01 91.72
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Table 4 Species sectional test index of model

FE 7Y Rl (2D TRE MSE

Model Species (group) % %)

Model I  E.urophylla XE. grandis/ -1.07 0.38
E. grandis X E. urophylla

E. urophylla —4.06 3.81

Model Il  E.urophylla X E. grandis/ -6.52 —13.95
E. grandis X E. urophylla

E. urophylla 16. 35 6. 42

Model ll  E.uwrophylla X E. grandis/ —0.40 -0.36
E. grandis X E. urophylla

E.urophylla 0. 85 -0.15

Model N E.uwrophylla X E. grandis/ 1.96 —5.42
E. grandis X E. urophylla

E. urophylla -8.85 -8.73

Model V. E.urophylla XE. grandis/ 3.28 —-4.01
E. grandis X E. urophylla

E. urophylla 13.58 11. 70
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Table 5 Tree DBH test index of the model

T Jg 4% Cem) TRE MSE
Model DBH (cm) %) (G79]
Model T D<12 3.23 -0.57
12<<D<18 -1.28 1.28
D>18 0.94 3.05
Model Il D<12 -33.15 -29.29
12<<D<18 -14.43 -10.63
D>18 5.33 10. 79
Model I D<12 -2.52 -1.68
12<<D<18 -1.20 -1.63
D>18 0.14 0.39
Model IV D<12 -12.57 -14.06
12<<D<18 -7.71 -8.06
D>18 0.93 0.74
Model V D<12 -58.43 -49.22
12<<D<18 -29.95 -20.31
D>18 20. 04 35.99
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Table 6 Tree height test index of the model

T B 5 (m) TRE MSE
Model H (m) €2) %
Model 1 H<16 -0.84 1.51
16<<H <22 3. 64 3. 04

H>22 -0.43  —0.22

Model 1T H<16 -23.57 —23.02
16<<H<22 -8.86 —10.96

H>22 1.63 2.02

Model I H<16 -0.92  -0.68
16<<H<22 -1.44  -2.51

H>22 0.07 1.75

Model IV H<16 -19.77  —17.97
16<<H<22 -13.92 -9.41

H>22 3.41 4.31

Model V H<16 -65.82 —59.02
16<<H<22 -33.65 —20.32

H>22 24. 90 38.35

x7 RESXQWIER
Table 7 Regions test index for the model

N e TRE(%)  MSE(%)
Model [ Eastern Guangxi -1.76 —2.04
Southern Guangxi 2.18 4.63

Western Guangxi -3.81 -1.60

Northern Guangxi —4.45 —2.37

Central Guangxi -0.95 4. 46

Model Il Eastern Guangxi -1.39 -2.11
Southern Guangxi 0.24 -0.32

Western Guangxi —2.94 -3.12

Northern Guangxi -0.81 -0.62

Central Guangxi -0.15 -1.17
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Study on Binary Volume Model for Eucalyptus Based on Tree
Height and Crown Width in Guangxi

ZHANG Wei' ,CEN Jiiyan®, FENG Jiangiang' » TAN Changshi' s HUANG Xiaofa!
(1. Guangxi Forestry Survey and Design Institute, Nanning, Guangxi, 530011, China; 2. Guangxi Gaofeng State Owned Forest
Farm,Nanning, Guangxi, 530001, China)

Abstract: Laser radar has incomparable superiority in obtaining forest resources information such as tree
height and crown width. The construction of binary volume model based on tree height and crown width can
provide measurement basis for the application of laser radar technology in forest volume estimation. By meas-
uring the factors such as tree height,crown width and diameter at breast height (DBH) of 448 sample trees in
the typical distribution area of Eucalyptus in Guangxi, the binary volume model of tree height and crown
width,the unitary volume model of tree height,the binary volume model of tree height and diameter at breast
height, the unitary volume model of tree diameter at breast height and the unitary volume model of crown
width were established by nonlinear regression estimation method,and the models were tested and evaluated.
The determination coefficients of the five models were 0. 969,0. 875,0. 994,0. 945 and 0. 588, respectively.
The overall errors were 0.29%, —1.94%, —0.26%.,1.88% and — 2. 82 % ,respectively. The model prediction
accuracy was 97.75%,95.38%,99. 14 % ,96. 95% and 91. 72% ,respectively. The model overall test,tree spe-
cies test,segmentation test,zoning test and five-fold cross test of the binary volume model of the high crown
width of the tree all meet the relevant requirements for the compilation of forestry tables. The indexes of the

binary volume model of tree height and crown width are significantly better than those of the unitary volume
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model of tree height and crown width, which are close to the binary volume model of DBH and tree height. It
fully meets the requirements of forestry data table compilation and can be applied to forest resource survey
and monitoring based on airborne laser radar.

Key words: tree height;crown width; Eucalyptus ; volume model ; Guangxi
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