Introducing IFS-CB05-BASCOE-GLOMAP (ICBG): A Coupled Tropospheric and Stratospheric
Aerosol and Chemistry Option for the ECMWF Integrated Forecasting System (IFS)
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Simulation of the Raikoke eruption (SO2)

ICBG is a global tropospheric-stratospheric combined
aerosol-chemistry model which was built in the ECMWF
IFS as part of the Copernicus Atmosphere Monitoring
Services (CAMS) ICBG results from the coupling of:

The Raikoke volcano erupted at 18UTC on 21/6/2019 and released around 1.5 Tg
SO2 mostly in the stratosphere. It is the most important stratospheric eruption
since the Nabro eruption in 2011.
ISS Astronaut photograph acquired on June 22, 2019, provided by the ISS Crew Earth Observations
Facility and the Earth Science and Remote Sensing Unit, Johnson Space Center.
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3: Schematic of the current state of the coupling between IFS-GLOMAP and IFS-CB05-BASCOE
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The particulate sulfate plume is simulated to remain mostly stratospheric and
confined to the northern hemisphere. The global burden increases until ~10/7/2019
and decreases slowly afterwards.
Zonal cross section of total particulate sulfate volume mixing ratio in pptv

• IFS-GLOMAP: a tropospheric-stratospheric aerosol
modal scheme (Mann et al. 2010) that is embedded in
the ECMWF Integrated Forecasting System (IFS).
• IFS-CB05-BASCOE: a tropospheric (IFS-CB05; Huijnen et
al. 2010) and stratospheric (IFS-BASCOE; Huijnen et al.
2016) chemistry scheme.
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Volcanic SO2 column density simulated by ICBG on 30/6 (left) and retrieved by TropOMI (right)
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The simulated Aerosol Optical Depth (AOD) matches relatively well ground observations
(AERONET, OHP). Validation against satellite AOD (MODIS, VIIRS) is hard because of fire
events and the relatively low value of volcanic AOD as compared to tropospheric AOD
Observed (black) and simulated by the ICBG (blue) Observed (blue) and simulated by the ICBG (green)
stratospheric AOD at 532nm at the Observatoire de AOD at 500nm at the Graciosa AERONET station
Haute Provence (France). Data from S.Khaykin with thanks

SO2 gas-phase oxidation rate and
SO3 wet oxidation rate

An objective of ICBG is to simulate the aerosol and
chemical impact of large volcanic events, using the
detailed aerosol mircrophyiscal scheme of GLOMAP, the
skill of the IFS in simulating tropospheric and
stratospheric circulation, and the validated tropospheric
and stratospheric global chemistry schemes.
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