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Fig.1 Remote sensing image of Sunwu County(a)and the location of Hongqi Forest Farm(b)
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Fig.2 Correlation between band reflectivity and transformations and soil organic matter content
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Table 4 Inversion of soil organic matter by PLSR
Breg A b AR A
A4 R? RMSE/ % R? RMSE/ %
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Table 5 Inversion of soil organic matter by BP neural network
W L g M4
KRR A R? RMSE/ % R? RMSE/ %
R 5 0.3635 1.3998 0.2711 1.4472
1/R 11 0.2816 1. 4057 0.2291 1.4283
IgR 6 0.3392 1. 3967 0.2818 1. 4207
fﬁ R* 11 0.2726 1. 4041 0.2388 1.4555
zi FDR 10 0.2074 1.4149 0. 1697 1.4368
SDR 9 0.2005 1.4106 0.1977 1.4388
FDLR 6 0. 6237 1.3548 0. 4446 1.2664
He 16 0.5637 1.3548 0. 4305 1.3659
R 7 0. 2906 1. 4000 0. 2601 1.4362
1/R 7 0.2603 1. 4068 0.2241 1.4262
b 1gR 14 0.2883 1. 4068 0.2664 1.4231
Bl R* 14 0.1663 1.4152 0. 2499 1. 4200
#* FDR 7 0.3751 1. 3980 0. 2860 1. 4090
ZIN SDR 11 0.2783 1. 4107 0. 2057 1. 4520
FDLR 13 0.4544 1.3750 0.3653 1.2420
He 16 0.7245 1.3127 0.5418 1.3722
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Fig.5 Distribution of soil organic matter in Hongqi Forest Farm
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Sentinel-2A based inversion of the organic matter content of soil in the Sunwu area

CHEN Chao-Qun"*?, DAI Hui-Min'"**, FENG Yu-Lin', YANG Ze'*’ YANG Jia-Jia'
(1. Shenyang Center of China Geological Survey, Shenyang 110034, China; 2. Key Laboratory of Black Soil Evolution and Ecological Effect, Ministry of
Natural Resources, Shenyang 110034, China; 3. Key Laboratory of Black Soil Evolution and Ecological Effect, Liaoning Province, Shenyang 110034,
China)

Abstract: This study conducted the inversion of the organic matter content in the soil of the black soil area in Sunwu County, Hei-
longjiang Province using the Sentinel-2A multispectral remote sensing images and the surveyed soil data. After preprocessing the ima-
ges, the characteristic bands were selected through correlation analysis and using the random forest (RF) method. Subsequently, a
multispectral inversion model for the organic matter content of the soil was built using the partial least square method and the BP neural
network , and the inversion of the organic matter content of the soil in the Hongqi Forest Farm was conducted. According to the obtained
results, the bands selected based on the reciprocal of the logarithm of the first-order differential of reflectance through the correlation a-
nalysis and the combined bands selected using the RF method can effectively improve the inversion precision of the organic matter con-
tent in the soil, and the RF-BP neural network model for the combined bands yielded the optimal inversion performance ( R>=0. 7245
and RMSE=1.3127% ). The results of this study will provide technical support and reference for the dynamic monitoring of the organic
matter content in soils.

Key words: black soil; organic matter; Sentinel-2A ; random forest; BP neural network
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