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ABSTRACT WORKFLOW Global Damages Without Normalization Regional Disparities

Stratospheric aerosol injection (SAI) is a proposed climate intervention that involves * Whereas global savings are appreciable, regional disparities could be a
injecting qerosols (or ae.roso.l precursors? into the sqatosphere to rc?duce glol?al warming Model results from the GLENS-SAI () and ARISE-SAI scenarios () are used as inputs * Raw dame.lges (Withogt normaliza.tion) highlight the role of a wealthy global strong socioeconomic motivation to pursue SAI
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Ensemble (GLENS-SAI) and the Assessing Responses and Impacts of Solar Climate Whlch 15 qep loyed h.ere. unc}er the terms of the MIT License, which permits the use, E il [ 3
Intervention on the Earth System (ARISE-SAI) as inputs to the Climate Framework for modification, and distribution of the software. " SSP2.4.5 and ARISE-SA| RCPS.5 and GLENS-SAI R 2
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GLENS-SAI and ARISE-SAI are an ensemble of SAI simulations between 2020 and O 2.0 — ARISE-SAI 12.57 e GLENS-SA g MDE 01 =
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scenario (RCP 8.5) and a middle of the road (SSP2-4.5). FUND quantifies climate A 1.0- ; = ___@ -3
damages across sectors including agriculture, forestry, heating, cooling, water § HESh 5 1T o — ~41
resources, tropical and extratropical storms, biodiversity, cardiovascular and respiratory B 99 5.0 - E_S_zo'zo 2030 2040 2050 2060 2070 2080 2090 2100 2020 2030 2040 2050 2060 2070 2080 2090 2100
mortality, vector-borne diseases, diarrhea, migration, morbidity, and rising sea levels. £ 50 rough_slope: -0.0238 sopa™s & ARTS TS AL
Aggregate 1mpacts culminate in net damages, reported as a percentage of gross Q | 2.5 8
domestic product (GDP). Without SAI, global damages take a more linear trajectory, e —0.5 T ° N
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reversed warming trajectory yields GDP savings of up to 0.6% (GLENS-SAI) and 1% SAI COST T o] e N 41
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both warming scenarios, savings accrue from avoided heating costs. However, while 0. —— 0 &h
the suppressed warming under SAI yields the opposite effect, reduced cooling costs and Figure 3: Global Damages in 1990 USD: Left - SSP2-4.5 (blue), ARISE-SAI
returns from agriculture culminate in net benefits. A cost analysis was also conducted (orange); Right: RCP8.5 (blue), GLENS-SAI (orange) = N —
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and Smith (2018). The current analysis depicts a linear cost function near the onset of
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1s pivotal in advising policymakers on the socioeconomic outcomes and feasibility of
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"computational models of global climate change that include representation Island States

of the global economy and greenhouse gas emissions, the response of the
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Figure 4: Aggregate damages for heating, cooling, water resources, and agriculture as
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* Volcanic signatures validate SAI * Global GDP accounts for the steepness of trajectories.
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* In a cost-benefit framework, how do the potential socioeconomic costs Figure 5: SAI cost estimates for ARISE-SAI (blue) and GLENS-SAI (yellow)

of implementing SAI compare to its projected benefits in terms of
avoided climate damages?
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