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GNSS-IR Soil Moisture Inversion Accounting

for Residual SNR Unmodeled Errors
ZHOU Yan' CHEN Qian' KOU Xilong'! PANG Haigang' SUN Bo'

1 College of Information Science and Engineering, Shandong Agricultural University, 61 Daizong Street, Taian 271018, China

Abstract: To address the issue of deviations in amplitude extraction caused by unmodeled errors in
global navigation satellite system interferometric reflectometry (GNSS-IR) soil moisture inversion,
this study proposes a method that utilizes a semi-parametric model to introduce nonparametric vectors
compensating for unmodeled errors, thereby optimizing amplitude extraction. The soil moisture inver-
sion results based on parametric models are compared with those derived from semi-parametric mod-
els. The findings demonstrate that the amplitude extracted by the semi-parametric model achieves
higher accuracy in both single satellite and multi-satellite fusion scenarios. The proposed approach ef-
fectively improves inversion precision by mitigating unmodeled errors through semi-parametric com-
pensation.
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