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Fig. S1. Emitted SO2 over the four year long eruption. (A) Total emitted mass of SO2 over the 
four years of the simulated eruption in kilotons and (B) total effusively emitted mass of SO2.  
20% of the total mass is emitted effusively into the surface-3 km altitude atmospheric layer and 
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80% is emitted in four explosive eruptions per year into the upper troposphere and lower 
stratosphere. 

 

 

 

Fig. S2. Summer cooling and winter warming following the eruption. Change (eruption-
baseline) in monthly mean 2 m air temperature (K) for August in simulation Year 1 (upper left), 
February in Year 2 (upper right), August Year 3 (lower left), and February Year 4 (lower right). 
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Fig. S3.  The stratospheric arctic oscillation is strongly positive due to a stronger 
meridional temperature gradient. (A) Zonal mean temperature change (K) of the eruption 
simulation relative to the baseline simulation as a function of time at 50 mb and at (B) 20 mb.  
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the -25 K and -50 K contours with dashed lines.  The vertical dashed line represents the 
end of the eruption. 

 

 

 

  

Fig. S4. Global change in longwave and shortwave radiation due to the eruption. (A) 
Zonal average change in outgoing longwave radiation (W/m2) relative to the baseline 
simulation as function of time and (B) global area-weighted outgoing longwave radiation 
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function of time and (B) global area-weighted outgoing longwave radiation (W/m2) in the 
eruption simulation. The vertical dashed line represents the end of the eruption.  

 

 

Fig. S5. Global change in cloud cover due to the eruption. (A) Zonal average change in cloud 
cover (%) relative to the baseline simulation as a function of time and (B) global area-weighted 
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cloud cover (%) in the eruption simulation. The vertical dashed line represents the end of the 
eruption.  

 

 

Fig. S6. Change in precipitation due to the eruption. Change (eruption-baseline) in total 
precipitation (kg m-2 s-1) for August in simulation years 4, 6, 8, and 17.   
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Fig. S7. Warming and extreme surface temperatures four years after the eruption ends. 
Monthly mean 2 m air temperatures in January and July of simulation Year 8 (left column) 
highlighting regions with mean monthly temperatures ≥40°C (≥313 K).  Change (eruption-
baseline) in monthly mean 2 m air temperatures (K) in those same months (right column).     
 


