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Creation of the next generation CMIP7 ozone forcing database
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Why do we need an Ozone Forcing? First evaluation results — Merged CMIP7 Ozone Forcing
« Global warming in IPCC is generally attributed to well-mixed greenhouse gases and Total Column Ozone (TCO)
short-lived pollutants (NOx, VOCs, SO,). In this framing Ozone is an important against Multi-Sensor Reanalysis (MSR2)
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Ozone forcing is treated with increasing sophistication:
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e (QZOohe database. consistent In time, Interactive ozone Chem|Stry latitudes than OMI/MLS, particularly during boreal spring increase, while declining TCO is expected for
* Merged ozone fields from two CCMs (CESM1-WACCM and CMAM) * CMIP7 reproduces the dominant large-scale geographical scenario vl
« Produced with full stratosphere-troposphere chemistry. patterns observed by OMI/MLS * Antarctic ozone recovery is seen under all
CMIP7: e definition of TOC and tropopause treatment are still issues scenarios
' . . . .. * CMIP7 captures major seasonal and regional patterns o
« fully consistent with other forcings (solar, volcanoes, GHG/ODS, emissions) . g . S /
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 Use now three CCMs to ameliorate known issues in CMIPG6:
CMIP products delivered to ESGF
ECHAM5/MESSy Atmospheric Whole Atmosphere Chemistry Climate Canadian Middle Atmosphere Model
Chemistry (EMAC) v2.5.5 Model (CESM1 WACCM4) (CMAM) CMIP6PIlus Ozone Forcing: Extension of CMIP6 ozone forcing to 2022
Jockel et al. 2016 Gettelman et al. 2019 Beagley et al. 1997; Scinocca et al. 2008
* Model resolution: 2.8°x2.8°,  Model resolution: 1.9°x 2.5°  Model resolution: 3.75°x3.75° : : : _
e 90 levels up to 0.01 hPa e Modeltop~5x10-4 Pa e 71 levels up to 0.001 hPa CMIP7 historical Ozone Forcmg (merQEd' EMAC, WACCM, CMAM)
» standard gas and aqueous-phase « detailed chemistry up to the lower « detailed stratospheric chemistry * FZJ-CMIP-o0zone-1-2: PICtrl
chemistry (similar to CCMI-2022) thermosphere, 183 species * tropospheric chemistry based on e FZJ-CMIP-ozone-2-0: historical simulation with updates and corrections
e 158 species and 353 reactions methane chemistry with bulk VOCs . Nitrogen deposition forcing datasets
Simulations | | CMIP7 scenarios
. P_relnc_lustrla_ll Con_trol: 1850 - 1871 with cons_tant f_orcmg except _solar and QBO e FEZJ-CMIP-0zone-vl-1-0 e FEZJ-CMIP-0zone-m-1-0 e« FZJ-CMIP-0zone-l-1-0
» Historical Slmula_\tlon: 1850 - 2022 free running with CMIP7 forcings e FEZJ-CMIP-0zone-h-1-0 e FZJ-CMIP-o0zone-hl-1-0
* 7 Future Scenarios: 2023 - 2100 (van Vuuren et al., GMD 2026) e FEZJ-CMIP-ozone-ml-1-0 « EZJ-CMIP-ozone-In-1-0
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