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Fig.1 Location of the study area and the field plots
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Table 1 The volume regression models for tree species
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Fig.4 The cross-validation results of estimating forest stem volume using KNN-FIFS
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Fig. 5 Distribution of forest stem volume of natural forest

in the study area
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Estimation of Forest Stem Volume of Natural Forests based on the
Optimization of Active and Passive Remote Sensing Features

—A Case Study over Gongliu County of Xinjiang

Wang Pengjie', Zhang Huifang”, Tian Xin', Zhang Jinglu®, Zhu Yali’
(1.Institute of Forest Resource Information Techniques, Chinese Academy of Forestry, Beijing 100091, China;
2.Institute of Modern Forestry, Xinjiang Academy of Forestry, Urumqgi 830000, China)

Abstract: We estimated forest stem volume using domestic active and passive remote sensing data GF—-3 Pol-
SAR and GF-6 PMS. And in order to find a way out of the redundancy problem of multi—source remote sensing
data, feature combination is optimized. The research area is the natural forest land in Gongliu County, Xinjiang.
We extracted spectral information, vegetation index, texture, vegetation coverage from GF-6 PMS data and
then extracted backscattering coefficient and polarization decomposition parameters from GF-3 PolSAR data.
Combining the extracted parameters, terrain factor and forest sample survey data, we estimated forest stem vol-
ume in the study area using K- Nearest Neighbor with Fast Iterative Features Selection (KNN-FIFS) method.
Comparing and validating the estimation results when combined active and passive remote sensing data and a
single remote sensing data source, we inverted the forest stem volume in the study area based on the optimal fea-
ture combination. The results show that the accuracy of combining GF-3 PolSAR data and GF-6 PMS data to
estimate the forest stem volume in the study area is R*=0.72 and RMSE=92.48 m’/hm®, which is compared
with the accuracy estimated using only GF-6 PMS data (R*=0.56, RMSE=118.8 m*/hm?*) , R* increased by
0.16 with an increase rate of 28.6% and RMSE decreased by 26.32 m?/hm? with a decrease rate of 22.2%. It in-
dicated that the cooperative inversion of active and passive remote sensing data can improve the estimation accu-
racy of forest stem volume, and the KNN-FIFS method can effectively estimate the forest stem volume of natu-
ral forests.

Key words: Forest stem volume;Active and passive remote sensing ; Feature optimization ; Natural forests



