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Biomass Inversion Study of ZY-3 Remote Sensing Satellite Imagery

LIU Fang, FENG Zhong-ke" , ZHAO Fang, SONG Ya-nan

(Beijing Key Laboratory of Precision Forestry, Beijing Forestry University ., Beijing 100083, China)

Abstract: Establishment of the remote sensing estimation models and their rational judgment of forest bio-
mass in Beijing were investigated. Different data for the establishment were extracted, including the 2012
7Y-3 satellite image data and field measurements of plot investigation data. Nine lattice method was adopt-
ed for the extraction of remote sensing image information. Texture factor of remote sensing image was
used as one of factors for the establishment of models, others included spectral factor, terrain factor, and
field plot data, by which the estimation models for forest biomass were established, and forest biomass in-
version was conducted. Through the precision analysis, inversion models of forest biomass of broadleaved
and coniferous forests in Beijing were established, with correlation coefficients of 0. 82 (broadleaved) and
0. 71 (coniferous), fitting estimation accuracy of 76. 75%, 80.02%. The results would provide a method
to improve the efficiency and accuracy of the forest investigation.
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Table 1 The form factor of the main tree species
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Table 2 Volume of biomass conversion formula of main tree species
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Table 4 The correlation broad-leavedforest biomass with each variable coniferous forest(ZY-3)

(S AR B+ ARG
LA LA
Band1 mean 0.095 Band4 entropy —0.182
variance 0.171 second moment 0.175
homogeneity —0. 166 correlatio 0.122
contrast 0.088 B B s
dissimilarity 0.143 bandl 0.096
entropy 0.110 band2 0.131
second moment —0.097 band3 0.127
correlatio —0.004 band4 0.106
Band2 mean 0.125 W B A
variance 0.151 b1+ b2 —0.017
homogeneity —0.107 bl+b3 —0.009
contrast 0. 089 bl+b4 —0.122
dissimilarity 0.135 b2-+hb3 0.016
entropy 0.120 b2+b4 —0.204
second moment —0.128 b3+b4 —0.099
correlatio 0.106 bl+b2+b3 —0.107
Band3 mean 0.123 b2+ b3+ b4 —0.271~
variance 0.167 b2/b3 —0.016
homogeneity —0.113 b4 /b2 0.003
contrast 0.115 (b2 * b3) /b4 0. 100
dissimilarity 0. 149 (b3 * b4) /b2 —0.106
entropy 0. 186 B 5 4L
second moment —0.189 ndvi —0.089
correlatio —0.059 dvi 0.163
Band4 mean 0.109 rvi —0.032
variance 0.309" B 7
homogeneity 0. 044 Yl 1) aspect 0.007
contrast 0.133 Y slope 0.218
dissimilarity 0.115 WK h 0.323**
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Table 5 The correlation coefficient of forest biomass with each variable coniferous forest(ZY-3)

RS LIESE: W7 AR
LI LI

Band1 mean 0.268" Band4 entropy —0.082
variance 0.139 second moment 0. 049
homogeneity —0. 288" correlation 0.125
contrast 0.318** B B
dissimilarity 0,347 " band1 0.224
entropy 0.162 band2 0.212
second moment —0. 200 band3 0. 159
correlation 0.110 band4 —0.014

Band2 mean 0.241" WBA A
variance 0.163 bl-+hb2 0.101
homogeneity —0. 266" bl+b3 0.198
contrast 0.315** bl-+b4 —0.130
dissimilarity 0.336" "~ b2-+hb3 0.188
entropy 0.001 b2+ b4 —0.083
second moment —0.059 b3+b4 0.232
correlation 0. 040 bl+b2+b3 0.115

Band3 mean 0.178 b2+ b3+b4 —0.162
variance 0.145 b2/b3 —0.119
homogeneity —0.216 b4 /b2 —0.109
contrast 0.328** (b2 * b3) /b4 0.029
dissimilarity 0.326"* (b3 * b4) /b2 —0.071
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Table 6 The correlation broad-leaved forest biomass and various coniferous related variables(ZY-3)

AR X1 X2 X3 X4 X5
2 HF var(bandl) var(band2) SM(Band3) entropy(band4) SM(Band4)
R 0.171 0.151 —0.189 —0.182 0.175

AR X6 X7 X8 X9 X10
LIPS band2 b2+b3+b4 (b3 * bd) /b2 dvi slope
IR 0.131 —0.271 —0. 106 0.163 0.218
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Table 7 The correlation coefficient of forest biomass and various coniferous related variables(ZY-3)

AR X1 X2 X3 X4 X5
T contrast (bandl) dissimilarity (bandl) homogeneity (band2) contrast (band2) dissimilarity (band2)
AR 0.318 0.347 —0.266 —0. 315 0. 336

AR X6 X7 X8 X9 X10
LIPS band1 b2+hb3 b3-+bd ndvi slope
LB ¥ 0.224 0.188 0.232 —0.242 —0.298
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Table 8 The accuracy of the model table(ZY-3)

B R
AR (ZY-3) 0.82
AR (ZY-3) 0.71
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