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In order to further improve the accuracy and stability of predicting forest volume by remote sensing,
the study analyzed the relative relationship between remote sensing variables, topographic factor, forest
canopy and forest volume. The partial least squares ( PLS) regression model was generated from the
significant variables and the space level distribution map of forest volume was constructed. The results
indicated that for the PLS regression model, the number of the best principal components was 3, and
canopy, elevation, slope, 6 single bands, normalized difference vegetation index ( NDVI), ratio
vegetation index ( RVI), TM7/TM3, TM4 x TM3/TM2, brightness and wetness were identified as the
predictors for predicting forest volume. The results showed that the determination coefficient ( R*),
relative error (RE) and the root mean square error (RMSE) between estimated value and measured one
of forest volume were 0.524, 7.33% and 1.763 m’, respectively. The total forest volume in Three

Gorges Reservoir Region was 1. 12 x 10° m’

, while the total average prediction accuracy of PLS regression
model reached 89. 58% . The results indicate that PLS regression method can provide an effective way to
improve the accuracy of predicting forest volume at large scale by remote sensing data.
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Tab.1 Independent variables for forest volume estimation model
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Tab.2 Correlation coefficients between independent variables and forest volume

X, X, X, X, X X X, X X, Xy X X Xy X, Xy
Voo-0.319" -0.374™ -0.346™ -0.163™ -0.351"" -0.334™ 0.149™ 0.147™ -0.220" -0.144™ -0.348" 0.303™ 0.273™ 0.118™ 0.679"
X, 1 0.886™ 0.835™ 0.155™ 0.526" 0.603-0.551"" -0.559""  0.088"" 0.165™ 0.625"-0.389" -0.439" -0.126" -0.315""
X, 0.886™ 1 0.907™ 0.330™ 0.708"" 0.752"-0.464" -0.456""  0.275™ 0.159™ 0.786 " -0.552"" -0.301 " -0.120" -0.322"
X 0.835™ 0.907™ 1 0.186™ 0.716™ 0.857 ™ -0.630 " -0.604 " 0.331™  0.269™ 0.741 7 -0.674"" -0.223™ -0.173™ -0.339™
X, 0.155™ 0.330™ 0.186™ 1 0.645™  0.351™ 0.627™ 0.639™ 0.459™  0.522™  0.7657-0.267"" 0.108™ 0.065" -0.124"
X 0.526™ 0.708™ 0.716™ 0.645™ 1 0.904 ™ -0.054 " -0.024 0.787"  0.442™ 0.9547-0.886 " 0.037 -0.024 -0.294"
Xq 0.603™ 0.752™ 0.857™ 0.351™ 0.904™ 1 -0.382" -0.346" 0.758™ 0.356™ 0.837™-0.929" 0.002 -0.087 " -0.314""
X, —0.551™ -0.464™ -0.630™ 0.627™ -0.054" -0.382"" 1 0.970 ™ 0.106™ 0.207™ 0.014  0.304™ 0.263™ 0.168™ 0.166™
Xg  -0.559™ -0.456™ -0.604™ 0.639 -0.024 -0.346" 0.970™ 1 0.146™ 0.213™ 0.038  0.266™ 0.296™ 0.173™ 0.177"
X, 0.088™ 0.275™ 0.331™ 0.459" 0.787" 0.758™ 0.106™ 0.146™ 1 0.325™ 0.643™-0.853" 0.278™ 0.037 -0.177"
Xy 0165 0.159™ 0.269™ 0.522™  0.442™ 0.356™ 0.207™ 0.213" 0.325™ 1 0.491"-0.286™ 0.085™ -0.015 -0.163
X, 0,625 0.786™ 0.741™  0.765™  0.954™ 0.837* 0.014 0.038 0.643™  0.491™ 1 -0.723" -0.045 -0.039 -0.303"
Xio -0.389™ -0.552" -0.674™ -0.267™ -0.886 " -0.929" 0.304™ 0.266™ -0.853" -0.286" -0.723"" 1 -0.111™  0.036 0.259
Xy -0.439" -0.301™ -0.223" 0.108 0.037 0.002  0.263™ 0.296 " 0.278™ 0.085™ -0.045 -0.111" 1 0.249™  0.286 "
X, -0.126™ -0.120™ -0.173™  0.065° -0.024 -0.087 " 0.168™ 0.173* 0.037 -0.015 -0.039  0.036 0.249™ 1 0.194
Xy -0.315™ -0.322™ -0.339™ -0.124™ -0.294™ -0.314™ 0.166™ 0.177 -0.177" -0.163™ -0.303™ 0.259™ 0.286™ 0.194™ 1
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Tab.3  Comparison in accuracy of three models

i SEME A {E/ m? T E 4 {E/ m? % R AE/m’ RE/% RMSE/m?
A | 2.358 2. 807 0.724 0.524 0. 449 19.04 1. 809
L E| 2.358 2.179 0.567 0.320 0.179 7.59 2.095
fitre/ N 3 A1 2.358 2.531 0.724 0.524 0.173 7.33 1.763
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Fig.2  Predicting map of forest volume in Three Gorges Reservoir Region
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