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Tab.1 Geomorphological grade classification scheme of lunar surface
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Fig. 1 The basic morphological types of lunar geomorphology
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Tab.3 Lunar geomorphological genesis and assemblage classification
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Fig. 2 The sub-morphology types of craters on the lunar surface
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Fig. 3 The sub-morphology types of basins on the lunar surface
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Tab. 4 A lunar timescale with three Eon units and six Period units
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Fig. 5 The macroscopic basic morphological types of Chang'e-5 sample return region
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Fig. 6 The landforms of Chang'e-5 sample return region
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A multi-level classification method and schemes
for lunar landforms

DENG lJiayin"?>, CHENG Weiming>*“, JIAO Yimeng', LIU Jianzhong™**
(1. Henan University of Science and Technology, School of Civil Engineering and Architecture, Luoyang
471023, Henan, China; 2. State Key Laboratory of Resources and Environmental Information System,
Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China; 4. CAS Center for Excellence
in Comparative Planetology, Hefei 230052, China; 5. Lunar and Planetary Science Research Center,
Institute of Geochemistry, CAS, Guiyang 550002, China)

Abstract: Lunar landforms, characterized by the elevation variations on lunar surface, is a
result of diverse internal and external forces acting upon it since its formation. Lunar
geomorphological classification serves as the cornerstone of lunar geomorphology research and
is crucial for lunar geomorphology mapping. This study draws inspiration from terrestrial
geomorphological classification systems to propose a comprehensive framework for
categorizing lunar landforms. We consider multiple factors, including macroscopic
morphology, genesis, morphological characteristics, combinational morphology, sub-
morphology, slope morphology, material composition, and age. Based on these indicators, the
paper constructs a multi-level classification scheme for lunar landform types, encompassing
nine levels. To demonstrate the applicability of this multi-level classification, we conducted a
case study in the Chang'e-5 sample return area. We generated a detailed geomorphological map
and established a corresponding database of lunar landform types for the landing area. This
research provides a foundational framework for lunar geomorphological mapping and offers
valuable insights into the evolutionary processes that have shaped the lunar surface. The
proposed classification scheme can serve as a reference for future lunar exploration missions
and contribute to a deeper understanding of the evolutionary process of lunar landforms.
Keywords: lunar landforms; classification indicators; multi-level classification; morphogenesis
types; geomorphological mapping

hE4M  https://www.cnki.net



