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MPI-ESM-LR with volcanic EVA-Forcing

(Azoulay 2019 [1], Azoulay et al,  
paper in prep, 2020)

100 ensemble members each 

for Pinatubo-like eruptions of

• 0 MT, 2.5 MT, 5 MT, 10 MT, 20 MT 
and 40 MT of sulfur 

• described by their optical properties

• eruption time: June 1991

• eruption location: equator

experimental setup:
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differences in SWV – tropical average [-23,23]°N

research question:

How does the (simulated) SWV response depend on the emission strength?

results:

• statistically significant SWV 
increases already visible in the 
ensemble mean of 2.5 Mt run

• max increases up to 4 ppmm
• initial net reduction of upper 

SWV due to increased 
upwelling of water vapour 
poor air
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research question:
How large is the intra-ensemble variability of the SWV responses?

results:

• overlap with the control run exists up to the 10 Mt ensemble
• good agreement with theoretical values by Murphy and Koop for saturation 

water vapour pressure over ice

*each point in the graphs represents the average value of one 
ensemble member

**

** Murphy and Koop, 2005 [2]

**
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results:
• SWV forcing up to 0.7 W/m2
• max 1/10 of TOA imbalance

model setup:
• 1 D RCE model konrad (Kluft et al, 2019 [3], Dacie et al, 2019 [4])

• MPI-ESM input data

research question:
What is the corresponding SWV forcing?
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TOA imbalance 
caused by volcanic eruptions
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