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Abstract

The climate and energy system forms the foundational basis for sustaining human existence and sup-
porting the operation of modern civilization. Various global climate physics and environmental risks
are continuously intensifying, directly undermining the habitability of the earth. This paper employs
three dimensions—significance of impact, urgency of crisis, and solvability—as evaluation criteria to
prioritize the one hundred most prominent climate physics and environmental challenges of the 21st
century. All proposed response strategies adhere to the SMART action criteria—specific, measurable,
achievable, relevant, and time-bound. Meanwhile incorporating a comprehensive carbon-cycle model
(like Britannica’s exhibits), this paper systematically reviews strategies such as energy climate cou-
pled decarbonization to address extreme weather events, providing a scientific basis for global cli-
mate governance, low-carbon transition, and ecological restoration.
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Figure 1. Interactions between solar radiation absorption/reflection and the climate-energy versus GHG feedback loop
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Figure 2. Earth’s climate system depends on ecosystem processes that includes the greenhouse gas cycle
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Figure 3. Brief illustration (from left to right) of the two-way scenarios and feedback within the ecosystem that link fossil

energy, ESG, and carbon neutrality [4]
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Figure 4. Simplified diagram of the typhoon eye zone. Generation initiates under the following conditions: sea-surface tem-
perature > ~26.5°C, low vertical wind shear, adequate Coriolis parameter, and an existing cyclonic disturbance
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bated by traditional fossil-fueled energy and its GHG emissions
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