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The Progresses of the Theoretical Models for Microwave Remote Sensing
Shi Jiancheng
(The Institute of Remote Sensing and Digital Earth, Chinese Academy of Sciences, Beijing 100101, China)
Abstract In the context of the global environment changes, highly accurate observations on the earth surface are urgently
needed for the studies of the water, carbon, and energy cycles at the regional and global scales. As the rapid development of re-
mote sensing techniques, remote sensing has achieved the capacity of monitoring many factors of the Earth land surface. Espe-
cially for the space-borne microwave remote sensing systems, they have been widely used in the quantitative monitoring of
global snow, soil moisture, and vegetation parameters with their all-weather, all-time observation capabilities and their sensitivi-
ties to the characteristics of land surface factors. Accurate microwave physical models are essential for the understanding of the
remote sensing observations, the development of the inversion algorithm and the improvement of the observation operator in
the data assimilation systems. Based on the electromagnetic theories and microwave radiative transfer equations, researchers
have achieved great successes in the microwave remote sensing fields in the recent thirty years and established theoretical scat-
tering and emission models for a wide range of observation targets and land features, such as the single scatterers, rough surfac-
es, snow, and vegetation. This article systematically reviews the progresses on the microwave theoretical modelling. As the fur-
ther enrichment of remote sensing datasets and the development of remote sensing theories and inversion techniques, remote
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