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Fig.1 Contributing factors of the satellite observed L-band
brightness temperature (from Zhao, 2012)
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Fig.2 Fitting processes of the two-step regression approach for Soil Moisture and Ocean Salinity (SMOS) satellite multi-angular
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Fig.3 Soil Moisture and Ocean Salinity (SMOS) satellite retrieved vegetation optical depth (a) and soil moisture (b) based on

microwave vegetation index (mean value for July, 2011)
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NG EOGA R IEREHE I OU T, S 3 MRS
THOE IR K o AR S IR 12030
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FERZ MRS T P Y 55— B B2 BRI S IR
8 SON T 2B SR B LU (R, SRR il
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QM BRI HLRES BE S8 H A TR AAL T, A AR
SR AELAE 5 7 RS, 1T LB A 18 K i Y R/ NS
1k (Wigneron et al, 2001), 75 it 338 3% [ MRS 2 52 b
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X, 4,,B,,CHMa,b,c BRI R,

(] 4 7R T ORDRE B 1 SRR bR RS B A B ) AR
I FR, DL B Tl A S A7 BE S 1 e A ml I O
FEo RTLUE ), G LA 2 AR BE A0 3 im , BVRE A B2
RSN, LA BE A E S8 — sl )N B2 R R B A%
IE S A AR B RIS K 7 RS
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Fig.4 Roughness parameter versus slope parameter at different angles of incidence (AOI) (from Zhao et al, 2015b)
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Fig.5 Heatmap for unbiased root mean square error (ubRMSE) and bias statistical results for 15 literature-based models. For each

incident angle at horizontal or vertical polarizations, the models with the best and the worst performances are marked by black

circles and crosses, respectively. The blue and red x-labels represent the best and the worst performances averaged over all incident

angles and polarizations (from Peng et al, 2017)
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Recent advances of L—band application in the passive microwave remote
sensing of soil moisture and its prospects

ZHAO Tianjie
(State Key Laboratory of Remote Sensing Science, Institute of Remote Sensing and Digital Earth, CAS,
Beijing 100101, China)

Abstract: Soil moisture is an important boundary condition of land-atmosphere interactions and plays a major
role in the Earth's water and energy cycles. It directly affects the hydrological processes such as precipitation,
runoff, infiltration, and evapotranspiration, and can provide direct information for flood and drought monitoring.
Accompanied by the continuous development of space science and technology, especially the successful
launching of the first L-band satellite mission of Soil Moisture and Ocean Salinity (SMOS) using passive
microwave interference imaging technology, L-band passive microwave remote sensing has become a key tool in
large-scale soil moisture mapping. New issues regarding L-band application including "detection and mitigation
of radio frequency interference"”, "vegetation optical depth retrieval and vegetation effects correction", and "soil
roughness parameterization" have been studied extensively. In this article, we summarize the latest research
results of the project "Vegetation effects on soil moisture estimation using multi-angle observations at L-band"
funded by the National Natural Science Foundation of China, and review the research progress made regarding
the above issues. The future development of soil moisture microwave remote sensing is also prospected. The
review of the research progress and the prospect of the cutting-edge issues will be helpful for the demonstration
and implementation of China's future satellite missions, and promote the microwave remote sensing of soil
moisture and application in eco-hydrology studies at the global and regional scales.

Key words: passive microwave remote sensing; soil moisture; vegetation optical depth; soil roughness; L-band



