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Table 3 Delay time for different scenarios
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(10,10) 0.1 150 2.3361 32.62
(10,10) 0.1 250 2.3361 82.62
(10,10) 0.2 250 23367 81.43
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Research on Spatio-Temporal Characteristics of Moon-Based SAR Earth Observation

CHEN Guogiang', GUO Huadong', LIANG Da’, DING Yixing', LV Mingyang', LIU Guang'

(1. Key Laboratory of Digital Earth Science, Aerospace Information Research Institute, Chinese Academy of Sciences, Beijing 100094, China;
2. Key Laboratory of Electromagnetic Radiation and Sensing Technology, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: With the rapid development of lunar exploration, the concept of moon-based observation of earth has received more
and more attention. The synthetic aperture radar (SAR) deployed on the moon for earth observation can obtain continuous
observations of large areas on earth surface, and realize a single wide-area observation mode which makes up for the deficiency of
space-borne SAR. Based on the JPL ephemeris data, in this paper the observation difference of moon-based SAR in different
scenarios such as time domain and space domain was analyzed, and the simulation of SAR echo was completed using the actual
earth-moon spatial relationship. The results show that the moon-based SAR can always find the intersection line of zero Doppler
plane on earth surface, and long-term, large-scale periodic observations can be achieved. The SAR echo simulation verifies its
feasibility. The study of moon-based SAR observations can provide a basis for follow-up studies such as surface tidal movement and

polar sea ice rebound.

Keywords: Moon-based observation of Earth; synthetic aperture radar; spatial relations; zero Doppler plane

Highlights:

e In the analysis of Moon-based SAR Earth observation, the Moon is on longer deemed as a point, but as a celestial body with an
average radius.

® An analysis of Doppler characteristics is made in the hemisphere area of near side of the Moon, showing that on the near-Earth
Moon surface, antenna attitude can be steered into the corresponding zero Doppler plane.

e An analysis of Moon-based SAR Earth observation’s coverage in spatio-temporal domain shows that Moon-based Earth
observation has characteristics of long term and large-scale coverage.

e Through echo point compression simulation example and the iterative calculation method in distance history instead of the

traditional ‘stop-and-go’ method, the feasibility of Moon-based SAR Earth observation is verified.
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