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Estimation of aboveground biomass in a temperate forest using texture
information from WorldView-2
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MENG Shili'?, PANG Yong’, ZHANG Zhongjun', LI Zengyuan’, WANG Xuegiong"’, LI Shiming’

1. College of Information Science and Technology, Beijing Normal University, Beijing 100875, China;
2. Institute of Forest Resource Information Technique, Chinese Academy of Forestry, Beijing 100091, China

Abstract: The effect of forest biomass on carbon cycles has long been recognized. Therefore, an accurate assessment of forest biomassis re-
quired to understand ecosystem changes. This research uses vegetation indices and textural indices based on high spatial resolution World-
view-2 multispectral imagery to establish their relationship with forest AGB (Above Ground Biomass) and assess the accuracy of the estima-
tion model. This research also explores the capability of spectral and textural information for AGB assessment at the Liang Shui National
Nature Reserve, Northeast China. Remote sensing vegetation and texture indices were derived from high spatial resolution Worldview-2
multispectral data. We applied three different algorithms to extract the texture indices from the Worldview-2 data, including Gray Level Co-
occurrence Matrix, Gray Level Difference Vector, and Sum and Difference Histograms. Six vegetation indices, namely, RVI, DVI, NDVI,
EVI, SAVI, and MSAVI, were computed. The relationship among the above mentioned indices and 74 field measurements was
established.However, the over fitting problems for the training regression model could occur due to the many input independent variables
(i.e., vegetation indices and texture indices), which could decrease the robustness of the regression model. The random forest algorithm
could avoid overfitting through the training process, so it was utilized to perform feature selection. Several optimal variables were selected to
conduct the regression analysis.The support vector regression method was implemented to train and validate the AGB models. Results show
that variables selection could better interpret forest AGB and obtain accurate predicted results. Comparisons between the two estimation
models were made. The first model only applied vegetation indices, whereas the other model integrated vegetation and texture indices. The
results also show that the accuracy of the vegetation indices model was lower than the vegetation+textural indices model (integrated vegeta-
tion indices with texture indices) at R’=0.69, RMSE=61.13 t/ha and R°=0.85, RMSE=42.30 t/ha, respectively. This research confirms that
textural information could improve the accuracy of forest AGB estimation to a certain extent.

Key words: aboveground biomass, texture indices, WorldView-2, high spatial resolution remote sensing image, temperate forest, random
forest, SVR
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Table A1 Information of coordinate and AGB for sample plots

D EZYA AW /(t/ha) ID 25458 AWy /(t/ha)
1 128.8964°E, 47.1768°N 357.06 38 128.8974°E, 47.1773°N 283.11
2 128.8876°E, 47.1831°N 178.01 39 128.9039°E, 47.1770°N 315.22
3 128.8867°E, 47.1828°N 203.79 40 128.9038°E, 47.1763°N 277.17
128.8937°E, 47.1819°N 226.93 41 128.8960°E, 47.1771°N 352.61
5 128.8948°E, 47.1826°N 444.54 42 128.9057°E, 47.1774°N 412.03
6 128.8871°E, 47.1823°N 190.40 43 128.9053°E, 47.1765°N 303.25
7 128.8942°E, 47.1808°N 333.22 44 128.8901°E, 47.1851°N 121.47
8 128.8949°E, 47.1818°N 360.09 45 128.8874°E, 47.1842°N 130.59
9 128.8837°E, 47.2238°N 271.69 46 128.8814°E, 47.1904°N 72.49
10 128.8831°E, 47.2245°N 337.36 47 128.8902°E, 47.1846°N 173.19
11 128.8817°E, 47.2046°N 74.119 48 128.8875°E, 47.1848°N 120.77
12 128.8839°E, 47.2249°N 308.33 49 128.8816°E, 47.1893°N 79.11
13 128.8829°E, 47.2274°N 260.09 50 128.8788°E, 47.2002°N 115.41
14 128.8803°E, 47.2004°N 55.53 51 128.8799°E, 47.1997°N 85.81
15 128.8816°E, 47.2123°N 137.60 52 128.8781°E, 47.2007°N 131.37
16 128.8812°E, 47.2112°N 161.04 53 128.8793°E, 47.2002°N 100.76
17 128.8865°E, 47.2161°N 329.98 54 128.8786°E, 47.1955°N 81.24
18 128.8877°E, 47.2151°N 251.09 55 128.8755°E, 47.1972°N 71.73
19 128.8795°E, 47.2121°N 110.51 56 128.8803°E, 47.1998°N 53.94
20 128.8808°E, 47.2126°N 163.16 57 128.8775°E, 47.2054°N 99.26
21 128.8865°E, 47.2155°N 275.38 58 128.8780°E, 47.2049°N 93.18
22 128.8876°E, 47.2148°N 194.99 59 128.8779°E, 47.1947°N 61.98
23 128.8803°E, 47.2095°N 73.24 60 128.8774°E, 47.1960°N 112.97
24 128.8802°E, 47.2087°N 161.82 61 128.8799°E, 47.2001°N 24.54
25 128.8785°E, 47.2031°N 113.89 62 128.8784°E, 47.2031°N 109.35
26 128.8791°E, 47.2020°N 83.80 63 128.8781°E, 47.2025°N 86.69
27 128.8806°E, 47.2108°N 138.27 64 128.8874°E, 47.1885°N 91.67
28 128.8791°E, 47.2086°N 94.48 65 128.8868°E, 47.1881°N 107.44
29 128.8782°E, 47.1991°N 104.04 66 128.8873°E, 47.1891°N 112.58
30 128.8815°E, 47.1943°N 96.36 67 128.8874°E, 47.1879°N 112.27
31 128.9102°E, 47.1419°N 49.25 68 128.8628°E, 47.1891°N 74.72
32 128.8707°E, 47.1463°N 36.73 69 128.8638°E, 47.1891°N 97.03
33 128.8710°E, 47.1473°N 43.89 70 128.9124°E, 47.1983°N 68.84
34 128.8818°E, 47.1889°N 161.39 71 128.8644°E, 47.1889°N 85.36
35 128.9084°E, 47.1447°N 155.05 72 128.8643°E, 47.1893°N 94.19
36 128.8713°E, 47.1458°N 26.86 73 128.9117°E, 47.1981°N 48.93
37 128.8787°E, 47.1831°N 39.44 74 128.9119°E, 47.1985°N 58.83




