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Reconstructing missing data in soil moisture content derived from remote
sensing based on optimum interpolation

LI Jun', DONG Heng’, WANG Xiang', YOU Lin'
(1. College of Geoscience and Surveying Engineering, China University of Mining and Technology( Beijing) , Beijing 100083, China;
2. School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract; Remote sensing — based soil moisture content inversion is an indispensable procedure in drought
monitoring; however, the image acquisition process is often influenced by bad weather such as cloud cover and
snowfall, or sensor performance defects, which causes missing data. The existing filtering interpolation methods
based on time series images have a high requirement on input data and thus are difficult to be widely applied, while
the spatial interpolation methods do not work well for the images with missing blocks. In view of the above
problems, this paper proposes a missing data filling method based on optimum interpolation, which predicts and
fills missing data with the ground observation data as a reference. The authors selected Ningxia as the study area
and obtained the soil moisture content in multiple periods using the VCADI index, and conducted missing pixel
interpolation using the proposed method with the ground observation data of 16 national meterological stations.
Experimental results show that the proposed method performs well in all regions with different levels of missing
data. The authors simulated the images with missing blocks and different levels of missing data, and compared the
performances between the inverse distance weighted interpolation method, the Kriging interpolation method and the
optimum interpolation method. Experimental results show that the method proposed by the authors can obtain more
accurate interpolation results.

Keywords : soil moisture content; remote sensing inversion; optimum interpolation; missing data
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