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Abstract: The deployment of remote sensing sensors on the Moon can realize long-term, overall and stable Earth observation

and improve the observation ability of the existing system. In particular, from the outside of the Earth system, the Moon-based

remote sensors can observe the evolution process of the earth system and the interaction and influence between the earth system and

its exterior. This paper discusses the research progress of Moon-based earth observation in detail from four aspects: scientific

objectives, sensor technology, parameter simulation and estimation methods and observatory location. The key scientific problems

are analyzed, and a series of new models and methods are summarized. At the end of this paper, some suggestions for the

development of Moon-based Earth observation are put forward.

Keywords: Moon-based Earth observation; Earth’s radiation budget; large scale motion of solid Earth; site selection of

Moon base; synthetic aperture radar

Highlights:

e Moon-based Earth observation is characterized by long-term, integrity, stability and uniqueness.

e The Moon-based interferometric radar is expected to be the only method to continuously observe the macroscopic motion of the
solid Earth.

e The Moon-based wide-band radiometer and array spectrometer provide a new perspective for Earth’s radiation budget balance
observation.

e Exploring new scientific objectives and developing new space and Earth observation technologies are the main directions of future

Moon-based Earth observation research.
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