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Fig. 1 Morphological characteristics of Haikou lava tubes
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A Scheme Design for Lunar Lava Tube Exploration and Development

TONG Yugi', CUI Yuxin®’, XU Weiyang', HAN Liangliang', FANG Mengsheng’,
ZHANG Chongfeng’, XIAO Long', WANG Jiang'
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2. Electronic Information Engineering, Beihang University, Beijing 100191, China;
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4. Planetary Science Institute, China University of Geosciences, Wuhan 430074, China)

Abstract: This paper, founded on the synthesis of recent exploration achievements and prior research, supplemented by on-site
investigations of diverse terrestrial lava tubes, delves into the value and challenges associated with lunar lava tube exploration and
development. Employing lunar remote sensing data and focusing on lunar lava tubes in areas such as Mare Fecunditatis and Mare
Tranquillitatis, the paper formulates a collaborative exploration blueprint comprising lunar landing platforms, rovers, and autonomous
robots. Furthermore, in line with the objective of utilizing natural cavities within lava tubes for potential lunar base construction, the
paper scrutinizes the prerequisites and complications linked to lava tube modification and construction. It presents conceptual
solutions, encompassing cave interior floor construction, communication and power infrastructure deployment, as well as residential
facility establishment, providing a fundamental reference for the construction of future lunar bases.

Keywords: lunar lava tube; lunar under surface exploration; manned lunar exploration; lunar base; lunar construction

Highlights:

e The developmental trend and exploration value of lunar lava tube exploration since the 1960s, alongside the characteristics and

challenges of lunar lava tubes, are expounded.

e Taking lunar lava tubes in Mare Fecunditatis and Mare Tranquillitatis as examples, a proposed in-suit detection scheme based on

Iunar mobile robots is outlined.

e The requirements and challenges of developing and constructing the lunar lava tube base were analyzed, and the implementation

methods and characteristics of each construction plan were elaborated.
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