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Fig. 1 Scatter graph of the inversion of soil moisture in the experimental areas
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Fig. 3 Inversion of soil moisture of a single site
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Table 2 Comparison of inversions of soil moisture in the Winnipeg experimental area in accuracy relative to time

H 19 RER J5t i ¥y iR PR it Bormieze
Acquisition date Slope Alpha. Original Alpha RMSE Slope Alpha. Improved Alpha RMSE
AR RAL LIBT3
Correlation coefficient Correlation coefficient
2016-11-03 0.71 0.94 0.122 0.85 0.90 0.089
2016-11-10 1.47 0.88 0.162 0.94 0.91 0.045
2016-11-15 0.71 0.95 0.056 0.85 0.94 0.036
2016-11-22 1.98 0.94 0.290 1.17 0.93 0.100
2016-11-27 0.91 0.95 0.043 1.06 0.97 0.034
2016-12-04 1.27 0.84 0.088 0.95 0.93 0.054
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Modification of Alpha Approximation Model for Retrieving Soil Moisture Data
Based on Multi-temporal Sentinel-1 SAR

CHEN Tingting' PAN Yaozhong®®*" SUN Lin'
(1 College of Geomatics, Shandong University of Science and Technology, Qingdao, Shandong 266590, China )

(2 State Key Laboratory of Remote Sensing Science, Jointly Sponsored by Beijing Normal University and Institute of Remote Sensing
and Digital Earth of Chinese Academy of Sciences, Beijing 100875, China )
(3 Key Laboratory of Environmental Change and Natural Disaster of Ministry of Education, Faculty of Geographical Science,

Beijing Normal University, Beijing 100875, China )

Abstract The applicability of the Alpha approximation model for retrieving soil moisture data from
multi-temporal SAR data will be affected when incidence angles change. Aiming at this problem, the
Alpha model is modified based on the theory of Small Perturbation model, and verified it with the time
series Sentinel-1 SAR data of Heihe and Winnipeg, the two experimental areas coupled with the ground
observation network therein. A correlation analysis was done of the inversion with the observation data. It
was found that the correlation coefficient increased from 0.473 and 0.601 to 0.851 and 0.821 respectively,
while the root mean square error (m’ m™) decreased from 0.053 and 0.152 to 0.023 and 0.065 respectively.
In order to further evaluate quality of the model, the NSE coefficient which is commonly used in hydrology
for evaluation of model was introduced for use. The NSE before and after the modification were —0.532
and -1.243, 0.713 and 0.588, respectively. The results show that though a certain relationship was found
between the inversion using the original model and the measurement in data, a quite big error was too.
However, once the model is modified as above mentioned, the impact of changes in incidence angle can be
well corrected, making the inversion more reliable, which extends the application of the Alpha model.

Key words Soil moisture; SAR; Multi-temporal; Incidence angle; Alpha coefficient
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