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To improve the estimation accuracy of forest structural parameters with ALOS PALSAR data, we

introduced adjusted entropy ( ENT,, ) which represents the complexity of stand structure for the

adi
estimation. Thus, the interference of radar backscattering coefficient caused by stand structure could be
eliminated. Firstly, the ENT,; of stand was defined by the measured tree heights in sample plots of the
field. And then, the ENT,; based on pixels was calculated by linear regression model established with the
integration of the ENT,; of stand and Landsat 8 OLI band 6. Commonly, the relationship between stand
structural parameters and ALOS PALSAR backscattering coefficient could be simulated by a logarithm

regression model. In this research, ENT ; based on pixel was introduced as a new independent variable

adj
to improve the original logarithm model. Three types of improved models were established for stand mean
tree height, stand mean DBH and stand stock volume respectively. The original model and three
improved models were used to estimate the above stand structural parameters for Cunninghamia lanceolata
stand, Pinus massoniana stand, broadleaf stand and mixed stand. Ultimately, optimal estimating models
for each stand structural parameter in the four types of stands were selected by comparing R” ( coefficient

of determination) with totally 12 results. The results showed that the R* of models in radar estimating
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stand structural parameters increased after considering the influence of stand structure, and the R® of

entire optimal stand models for P. massoniana stand increased the most. The results of accuracy

examination revealed that there were desired precisions for estimating tree height (RMSE; 0. 74 —2. 51
m), DBH (RMSE: 2.61 —=5.61 cm) and stock volume ( RMSE: 21.71 —30.92 m’/ha). This study

explored the potential of applying stand structure information in forest structural parameters, and

increased the ability to estimate the forest structural parameters by combining the optical and radar remote

sensing data.

Key words

stand structure; ALOS PALSAR; Landast8 OLI; tree height; diameter at breast height

(DBH) ; stock volume; Cunninghamia lanceolata; Pinus massoniana
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Tab.2 Optimal estimating model for mean tree height of a stand

FRARIEHY Stand type 157 Model a b ¢ R? R*$%51H Increase of R
AR C. lanceolata stand R A Model A 1. 829 -18.874 0.332 0. 020
L EHABK P. massoniana stand 2 B Model B - 1.669 0.887 -12.676 0.370 0.093
Rk Broadleaf stand 1 B Model B 1.707 0.611  -20.32 0. 262 0.045
I IR ASHK Mixed stand B C Model C 0.776 0.738  -16.672 0.173 0. 036
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Tab.3 Optimal estimating model for mean DBH of a stand

AR Stand type B Model a b ¢ R? R B EH Increase of R?
AR C. lanceolata stand FEHL A Model A 1. 665 -18.921 0. 330 0.015
LJBIAK P. massoniana stand K B Model B —2. 144 0.772  -10.547 0. 461 0.070
Rk Broadleaf stand I B Model B 1.622 0.553  -20.579 0. 287 0. 037
B RETE S MK Mixed stand FEHL C Model C 1.700 0.491  -19.069 0.336 0.017
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Tab.4 Optimal estimating model for stock volume of a stand

FRMEAY Stand type I Model a b ¢ R? R2$L¥E5ME Increase of R
AM C. lanceolata stand % B Model B 0. 499 -0.221 ~17.069 0. 357 0. 009
AR P. massoniana stand 191 B Model B -0.827 0.792  -12.642 0. 403 0.074
W& ™k Broadleaf stand K% B Model B 0.519 0.712  -18.734 0. 353 0. 066
BRI ASH Mixed stand B A2 Model A2 0.979 -18.883 0.383 0. 022
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