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Table 1 Observation ability of top three telescopes discovering the highest number of near Earth asteroids
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Figure 1 Six degree analysis framework
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Figure 2 Limited observation field of view. (a) Ground based; (b) space based
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Figure 3 Limited (a), duty and instantaneous (b) observation field of view
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Six-degree analysis framework for near-Earth asteroids
monitoring and warning
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Near-Earth asteroid (NEA) impact is a serious threat faced by the international community. As a non-traditional disaster
from outer space, it may bring an unprecedented risk that could threaten the security of the entire human civilization.
Detecting and identifying risks through monitoring and warning is a prerequisite for implementing planetary defense
activities to mitigate asteroid impact risks. After years of continuous investment and operation of NEA monitoring and
warning systems, including ground-based telescopes and space-based telescopes, over 30000 NEAs have been discovered
and cataloged to date, and the risks of potential NEA impacts are analyzed via dedicated systems. However, according to
the theoretic model of NEA population, numerous NEAs are yet to be discovered, which may threaten the safety of people’s
lives and property, homeland security, and even the Earth’s environment, and may lead to the global extinction of species,
including humans. There was no warning information regarding the asteroid impact event in the Chelyabinsk region of
Russia in 2013 before its occurrence, highlighting the blind areas in the existing NEA monitoring and warning systems. To
ensure the long-term sustainable development of humankind, this paper focuses on the overall need for “comprehensive
monitoring” and “accurate early warning” of NEAs, analyzes the current status of NEA monitoring and warning, and
proposes a “six-degree” analysis framework to evaluate the capability of NEA monitoring and warning systems. The
implications of “six-degree”, namely “depth”, “width”, “frequency”, “precision”, “dimension”, and “speed”, are discussed
theoretically. This study provides basic theoretical support for promoting the planning, demonstration, design,
construction, and operation of NEA monitoring and warning systems, thereby helping build a community of shared
future for humankind.

near-Earth asteroids, monitoring and warning, system design, six degree analysis framework
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