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Forest volume estimation model based on partial least square in
Pingnan County, Guangxi Zhuang Autonomous Region

HONG Yifeng, LIN Hui, YAN Eir ping, LI Yong liang
(Research Center of Forest Remote Sensing & Information Engineering, Central South

University of Forestry & T echnology, Changsha 410004, Hunan, China)

Abstract: By taking the CBERS 02B image maps as the remote sensing( RS) resources, the gray values of five wave
band and vegetation indexes were extracted; and elevation, slope aspect and other GIS factors were collected from the
topographic map of forest resource inventory sample plots of Pingnan County in 2009; by means of partial least square,
and adopting the RS and GIS factors as independent variables, and setting forest volume of sample plots in study re
gion as dependent variable, the forest volume estimation model was established. The results show that ( 1) Forest vok
ume was not correlat ed significantly to the factors such as five multr spectral bands of CBERS 02B remote sensing inr
age, vegetation index, canopy density, elevation, slope, aspect and so on, and there were obvious multiple correla
tions among the five factors; (2) T he overall precision of forest volume estimation model set by Partial Least Square
was 85.44% , and the relative precision merely was — 0.232% . The study results provides a theoretical foundation
and effective method for estimating forest volume scientifically, accurately and efficiently.
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Table 1 Correlation inspection between factors and forest volume

B B B B B (b= o) b (ba/by) st
1 2 3 4 5 (b4+ b’;) D4 3 3 (b4/ [)3)

1.000 - 0.040 -0.065 0.031 -0.002 0.205 - 0.020 0.089 0. 042 0. 207 0.215 0.211 0.211

2
Table 2 Correlation coefficient inspection between factors
sart B B B B B (TN b (b b
(ba/by) 1 3 5 2 4 (bat by) 3) 3= b3)
sqrt(bs/ b3 ) 1.000 - 0.040 - 0.056 0.127 0.238 0.038 0.103 -0.114 - 0.017 - 0.180 - 0.132 - 0.186
1.000 - 0.047-0.110 0.043 0.162 - 0.014 0.139 - 0.068 0.111 0.032 - 0.064
1.000 0.059 0.036 0.017 0.233 -0.052 - 0.115 - 0.103 0. 105 0.031
1. 000 0.203 - 0.173 0. 628 0.106 - 0.102 0.059 - 0.109 - 0.003
B 1.000 - 0.076 0.041 -0.024 - (0138 - 0.146 0.142 - 0.119
B3 1.000 - 0.143 - 0.170 - 0. 570 0. 548 0.546 - 0.498
Bs 1. 000 0.036 - 0 303 0.114 0. 050 - 0.076
B, L.000 Q109 0.070 0.020 - 0.257
By L. 000 - 0.169 - 0.026 - 0.103
(ba= b3)/ (bat b) 1.000  0.352 - 0.583
(ba/b3) 1.000 — 0.826
(ba= b3) 1. 000
3
Table 3 Statistics of information content and variance expand factors
Vyir

276.55 175.974 30 966. 679 2.724

29.92 10. 286 105. 806 1. 402

0.491 0.193 2 0.037 1.226

B1 46. 231 3. 2474 10. 546 - 220. 061 2. 936

B2 150. 859 25. 606 4 655. 687 37. BT 11. 272

B3 58.980 8 4. 450 11 19. 804 - 214. 106 19. 814

B4 66. 957 3.923 1 15. 390 - 225. 603 15. 371

B5 76. 333 4.153 4 17. 250 — 226. 43 7. 899

(ba— b3)/(ba+ b3) 0. 428 067 0.074 614 9 0. 006 24. 050 30. 435

(ba— b3) 92. 517 333 23.473 674 4 551. 013 37. 665 169. 126

(ba/b3) 2. 576 667 0.398 725 6 0. 159 49. 04 95. 273

sqrt(bs/ b3 ) 1. 598 667 0. 134 606 9 0.018 45. 456 26. 416
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