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Inversion study of above-ground biomass in Taiping Lake Ecological Reserve
forests using multi-temporal optical and radar data
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Abstract: [Objective] This study, with the inversion of the above-ground biomass (AGB) of forests in Taiping
Lake Ecological Reserve using the Senitinel-1 (SAR) and Sentinel-2 (optical) data with different seasonal time
series, is aimed to investigate the inversion potential of optical and radar satellite remote sensing on subtropical
forest biomass. [Method] First, based on backscatter coefficients, spectral bands, vegetation indices and
biophysical parameters, the regression random forest algorithm was used to explore the accuracy of Sentinel-1
and Sentinel-2 in AGB mapping. Then, an exploration was conducted of the optimal image acquisition period
for AGB mapping of subtropical forests which was followed by an evaluation of the contribution of optical and
SAR remote sensing feature parameters to the improvement of AGB estimation accuracy. [Result] The
accuracy of AGB estimation for forests in the study area using Sentinel-2 data [coefficient of determination
(R*)=0.68, root mean square error (Epys)=37.69 Mg-hm™] was better than that of Sentinel-1 (R*=0.47,
Erms=49.11 Mg-hm™), but the combination of the two produced the best results (R*=0.78, Egys=31.56
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Mg:hm™). The combination of optical data based on the growing season (June and September) and SAR
obtained in the dry season (December) was beneficial to improving the accuracy of AGB estimation. The leaf
area index (LAI), photosynthetically active radiation absorption ratio (fapar) and cover (fcover) extracted by
Sentinel-2 and the VH polarization and VH+VV indices extracted by Sentinel-1 had important contributions to
the AGB estimation. [Conclusion] By combining optical and SAR in different seasons, it was clarified that
June, September and December are the best temporal phases for AGB inversion while its best predictors are
LALI, fapar, VH polarization and VH+VV index. [Ch, 8 fig. 3 tab. 29 ref.]
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Figure 1 Polarization backscattering coefficients of VH and VV in different seasons
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Table 2 Sentinel feature parameters for above-ground biomass modelling
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Table 3 Above-ground biomass modelling based on Sentinel-1 and Sentinel-2
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Figure 3  Seasonal variation of forest canopy reflectance spectra under different above-ground biomass levels
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Figure 4 Seasonal change curves of vegetation index in different levels of above-ground biomass
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Figure 5 Seasonal variation of biophysical parameters in different levels of above-ground biomass
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Figure 6 Seasonal variation of SAR characteristic parameters for different levels of above-ground biomass
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Figure 7 Scatter plots of measured and estimated values of above-ground biomass
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