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Study on theory and application of CE -1
microwave sounding lunar surface

) ) 1 1. 1.2
Jiang Jingshan |, Wang Zhenzhan ,1i Yun

(1. Center for Space Science and Applied Research, CAS,Beijing 100190 ,China ;2. Graduate
University of Chinese Academy of Sciences, Beijing 100190 ,China)

[ Abstract] China has launched the first lunar satellite CE =1 on Oct. 24, 2007. A microwave sounder,
named Chang’ E Lunar microwave sounder ( CELMS) was used to detect regolith information of the lunar surface.
It is the first time that humankind directly applies sensed brightness temperature to investigate the lunar surface in—
formation by passive microwave sensor on lunar orbit. Therefore, it is necessary to set up theoretical models to de—
scribe lunar surface microwave transfer process, as well as heat conduction. These models will finally used for re—
trieving lunar surface information on regolith depths.

In this paper, we generally describe the theory on lunar regolith microwave radiative transfer, analyse the fac—
tors influencing brightness temperature received by CELMS, including temperature profiles of the surface lunar lay—
er, dielectric permittivity distribution, underlying rock reflectivity, as well as other thermal properties of the rego—
lith. A primary solution on simulating lunar brightness temperature is given on basic knowledge of lunar surface,
mostly derived from Apollo and Luna program. The further studies on lunar surface information reversion have been
conducting by applying CELMS data and other information related.

[ Key words] CE - I lunar microwave sounder ( CELMS); remote sensing; lunar regolith; microwave

transfer model

(EFE15 1)

New stage and new tasks, development of
microwave remote sensing in China

. . 1 . 2 . 1 . 1
Jiang Jingshan , Wu Yirong™ , Liu Heguang , Dong Xiaolong
(1. Center for Space Science and Applied Research, Chinese Academy of Sciences ,Beijing 100190 ,China
2. Institute of Electronics, Chinese Academy of Sciences, Beijing 100080, China)

[Abstract] The development of microwave remote sensing technologies and their applications during the past 30
—40 years, both in worldwide and in China, are reviewed and analyzed. Emphases are paid on the analyses of develop—
ment status and increasing demand for microwave remote sensing in China in future tens of years. Based on the analyses,
several strategic considerations and frontier technologies essential to future development and application are proposed.

[ Key words] microwave remote sensing; earth observation; space exploration; information processing
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