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CMIP6 and CMIP7 Volcanic emission input file:
Differences
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Sulfur emission dataset of explosive upper tropospheric and stratospheric volcanic
eruptions over 1750-2023
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Aubry et. al (2025): Strotospherlc aerosol forcing for CMIP7 (part 1): Optical properties for pre-industrial,
historical, and scenario simulations (version 2.2.1)



CMIP6 and CMIP7 Volcanic emission input file: | 2 NCAR
Differences - Transient
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* 6 hours emissions from 12:00 to 18:00 UT.

 Injection depth defined the 1-sigma width of a Gaussian
vertical profile centered on the emission height, instead of a
uniform injection.

* Following the CMIP6 approach, two mass scaling factor are
applied:

o A mass scaling factor of 1/1.8, instead of those with
S0O:> 10 Tg, to eruptions to all eruptions
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CMIP6 and CMIP7 Volcanic emission input file: o
Differences - Climatology
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Climatology constructed using the 1850—-2021 instead of 1850-2014

Climatology - 2deg resolution
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CMIP6 and CMIP7 Volcanic emission input file: & 2 nNcaR
Differences — Future scenarios

Climatology constructed using the 1850-2021 average is applied to both pre-industrial
and future simulation (2022-2100), but with a 9-year ramp over 2022-2030 for future
simulations
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CMIP6 and CMIP7 Volcanic emission impact: | 2 NCAR
Simulations

Models
« CESM2-WACCMB, 2 deg resolution and 70 levs (140 km), fully-coupled

- CESM3-CAMSB, cubed-sphere grid (approximately 1-degree resolution) and 93 levs (up
to 80 km, mid-top), fixed-SST and T4S

Simulations

« Historical simulations:
CMIP6 : mass scaling + altitude reduction,] ensemble member
CMIP7*: mass scaling, 1 ensemble member
CMIP7 : mass scaling + altitude reduction, 3 ensemble members

CMIP7_ne30 : mass scaling + altitude reduction, 2 ensemble members
* Pre-industrial control simulations:

CMIP6: mass scaling + altitude reduction
CMIP7: mass scaling + altitude reduction



CMIP6 and CMIP7 Volcanic emission impact: @ 2NCAR
Evaluation w/r to Observations
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CMIP6 and CMIP7 Volcanic emission impact:
Results: Stratospheric Sulfate Burden
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Stratospheric Sulfate Burden
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CMIP6 and CMIP7 Volcanic emission impact: & 2 nNcaR
Results: Stratospheric AOD at 550 nm
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CMIP6 and CMIP7 Volcanic emission impact:

Results: Stratospheric AOD at 550 nm
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CMIP6 and CMIP7 Volcanic emission impact:

Results: Extinction at 550 nm
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CMIP6 and CMIP7 Volcanic emission impact:
Results: Extinction at 550 nm
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CMIP6 and CMIP7 Volcanic emission impact:
Results: Extinction at 550 nm
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CMIP6 and CMIP7 Volcanic emission impact:
Results: Extinction at 550 nm
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CMIP6 and CMIP7 Volcanic emission impact: @ 2NCAR
Results: Radiative Forcing at TOA

RF at TOA calculated by detrending and with respect to the timeseries.

Net radiative flux at top of atmosphere
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CMIP6 and CMIP7 Volcanic emission impact:
Results: Tropical Temperature Anomalies
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CMIP6 and CMIP7 Volcanic emission impact:
Results: Total ozone column
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Stratospheric Ozone Column
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CMIP6 and CMIP7 Volcanic emission impact: & 2 NcAR
Results
a) Global total sulfate burden - b) Global stratospheric AOD
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Final Remarks
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