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Abstract: The Apollo 11 and Chang”E—-4 missions are milestones in the history of lunar exploration. Their landing areas
are located in the near and far sides of the Moon respectively. The statistical and comparative analyses of the degradation
states of the impact craters can be helpful to reveal the geological age and evolution history of the study areas in the Moon
and are of great significance to the study of lunar geology. In this paper by using the LRO NAC images and DTM prod—
ucts the degradations of impact craters within two 1 km® areas surrounding the two landing points are analyzed. Firstly
the impact craters are identified by using visual interpretation and then they are classified into five categories according to
their morphologies. Subsequently the statistics of various impact craters are made. Finally the geological ages of the
study areas and the degradation speeds of impact craters are calculated based on the above results of statistical analyses.
The results show that the cumulative size{frequency distributions of impact craters with diameters between 5 and 300 meters
near the Apollo 11 and Chang’E-4 landing sites are generally similar and the cumulative number of impact craters is in—
creased exponentially with the decrease of their diameters. The degradation speeds of impact craters are relatively fast at
first and then they are decreased rapidly with the increase of degradation degrees. The geological ages and impact histo—
ries of impact craters in the two regions are generally similar.
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Fig. 1 The 3D topographies of two 1 km” areas surrounding the landing sites
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Fig. 3 Examples of impact craters of different degradation categories
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Fig.5 Statistics of the cumulative sizeHrequency distributions of impact craters
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Fig. 6 Statistics of the cumulative sizefrequency distributions of various impact craters
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Fig. 8 Geological ages of the (a) Apollo 11 landing area and ( b) Chang”E-4 landing area
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Fig. 10 The fitting curves of degradation velocities of impact craters
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