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New frontier in race for deep space exploration: Lunar water resources

Abstract

Deep space exploration has become the commanding heights of science and technology competition.
Since the beginning of the 21st century, China has successfully completed the lunar exploration missions
of “orbiting, landing, and returning” in just twenty years, and upgraded to a new roadmap of “survey,
construction, and utilization”. Meanwhile, lunar exploration worldwide has shown a trend towards
normalization and commercialization. The research on lunar water resources has sparked widespread
interest and intense competition among countries and space agencies, marking a new focus in human’s
deep space exploration. The exploration of lunar water can help reveal crucial processes in the formation
and evolution of the Earth-Moon system and even the entire solar system. It stands as a forefront in
planetary science research and a key focus in discipline construction. The development of lunar water
resources can provide fuel for future deep space exploration missions and ensure the long-term survival
of humans on the Moon. It is an inevitable choice for countries and organizations worldwide to expand
and deepen international cooperation, jointly utilizing extraterrestrial resources for the benefit of
humanity. Combining the status and future trends of lunar water resource exploration, this study analyzes
the opportunities and challenges in China's deep space exploration program and the development of
planetary science disciplines. It proposes strategies and suggestions based on the national context to
seize the commanding heights of science and technology competition.
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New frontier in race for deep space exploration:

Lunar water resources

WEI Yong"** LIN Honglei* HE Fei'? ZHANG Hui'?
(1 College of Earth and Planetary Sciences, University of Chinese Academy of Sciences, Beijing 100049, China;
2 Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract Deep space exploration has become the commanding heights of science and technology competition. Since the beginning
of the 21st century, China has successfully completed the lunar exploration missions of “orbiting, landing, and returning” in just
twenty years, and upgraded to a new roadmap of “survey, construction, and utilization”. Meanwhile, lunar exploration worldwide has
shown a trend towards normalization and commercialization. The research on lunar water resources has sparked widespread interest
and intense competition among countries and space agencies, marking a new focus in human’s deep space exploration. The
exploration of lunar water can help reveal crucial processes in the formation and evolution of the Earth-Moon system and even the
entire solar system. It stands as a forefront in planetary science research and a key focus in discipline construction. The development of
lunar water resources can provide fuel for future deep space exploration missions and ensure the long-term survival of humans on the
Moon. It is an inevitable choice for countries and organizations worldwide to expand and deepen international cooperation, jointly
utilizing extraterrestrial resources for the benefit of humanity. Combining the status and future trends of lunar water resource
exploration, this study analyzes the opportunities and challenges in China's deep space exploration program and the development of
planetary science disciplines. It proposes strategies and suggestions based on the national context to seize the commanding heights of
science and technology competition.
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