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Abstract  The rapid climate change in the Earth system is recognized as a global crisis, and scientific and policy efforts to
address it are ongoing. With the surge in greenhouse gas emissions since industrialization, the average global temperature
reached 1.55+0.13°C above the 1850~1900 average in 2024, marking the warmest year in 175 years of observational record
(WMO, 2025). Against this backdrop, solar geoengineering is emerging as a potential supplementary response. Solar geo-
engineering refers to Solar Radiation Modification (SRM) techniques that reduce the amount of sunlight entering the Earth to
lower the planet’s temperature. Some SRM approaches, particularly stratospheric aerosol injections, are expected to affect global
temperature relatively rapidly, potentially within months to about a year after deployment (Robock et al., 2009). The major
techniques include: 1) Stratospheric Aerosol Injection (SAl), 2) Marine Cloud Brightening (MCB), 3) Cirrus Cloud Thinning (CCT), 4)
Space-Based Sunshades, and 5) Surface Albedo Modification (SAM). Current research primarily focuses on evaluating the
potential effects and risks through climate modeling and natural observations. Along with the potential benefit of mitigating
short-term climate emergencies, various potential side effects are raised, including continued ocean acidification, regional
precipitation changes, ozone layer damage, ecosystem disruption, and termination shock. For actual implementation, the
following are essential: 1) scientific and technical verification, 2) establishment of international norms and governance, and 3)
securing ethical and social acceptability. This research aims to seek necessary response strategies for the era of climate crisis by
comprehensively examining the scientific basis of solar geoengineering and the associated social discourse.

Key words: Stratospheric aerosol injection, Marine cloud brightening, Cirrus cloud thinning, Space-based sunshades, Surface

albedo modification
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Fig. 1. L1 location (Baum et al., 2022).
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Table 1. Comparison of major SRM technologies.
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. effectiveness uncertainty
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Reversibility: Ease of effect dissipation after termination; cost and uncertainty ratings are qualitative assessments based on existing modeling studies (Smith,

2020; Parker and Irvine, 2018; Irvine et al.,, 2011).
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