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Ground-based Radar and its Applications in Remote Sensing

of the Solar System Planets

ZHENG Lei , SU Yan, ZHENG Yong-chun, LI Chun-lai, ZHAO Pan

(National Astronomical Observatories, Chinese Academy of Sciences, Beijing 10012,China)

Abstract: Radar astronomy is a technique to observe nearby astronomical objects by reflecting
microwaves off target objects and analyzing the echoes. Ground-based radar, as a certain observa-
tion method in radar astronomy, its properties and advantages are introduced in this paper. The
detailed theoretical analysis of the planetary radar observation and data processing are presented
here. Since ground-based radar have been used for a wide range of solar system studies, part of its
achievements are listed here, including mapping the surface roughness of the solar system planets
especially in the poles and the permanent shadow regions; detecting the regolith properties and
depth of the Moon; testing the rotation period of Venus and Mercury; predictions of asteroid or-
bits and etc. Because it is a very important and useful observation method in astronomy, China
is planning to develop this technique for its solar system planets exploration. The circumstances
right now in China, the assumption of how to develop ground-based radar and the problems will

be met are presented here.

Key words: ground-based radar; deep space exploration; reflection



