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Session outline

Paul D: set the stage -5 mins

Olivier: How are historical/DECK forcings implemented inan ESM -
10+3 mins

Stephanie F: How do we identify and recommend forcings datasets
formodels - example of simple plume aerosols - 10+3 mins

Discussion on uncertaintiesinforcing implementations in models

Alternate datasets? Address missing processes or elucidate forcing
uncertainties

Ken M: Freshwater fromice sheets - 10+3mins
YiY: Groundwaterforirrigation - 10+3 mins
Douglas H: Alternative fire emissions - 10+3 mins

Discussion: decisions on additional forcings for CMIP7/



CMIP Climate Forcings WCRP'

Forcings: implications and uncertainties

Past CMIP analyses highlight simulated climate discrepancies due to forcing, e.g.,

« CMIP3, models that excluded volcanic/stratospheric aerosol optical depth (SAOD) forcing had ocean heat content
(OHC)warming trends 2-4x higher than observations (Domingues et al., 2008, NAT)

« CMIP5,SAOD forcing corrections brought early 21st century OHC warming rates downinline with observations
(Duracketal., 2018, Oceanoq.);: Model simulations without effects of moderate modernvolcanoes (after2000)
overestimate observed tropospheric warming since 1998 (Santeretal.,, 2014, NATGeo; Schmidt et al., 2014, NATGe0)

« CMIP6, models failed to capture observed dipole pattern of AOD trends over Asia during 2006-2014 due to the
underestimate of SO2 emissions decline in China (Wang et al., 2021, NPJ; see also Paulot et al., 2018, ACP; Quaas et
al., 2022, ACP)
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https://doi.org/10.1038/nature07080
https://doi.org/10.5670/oceanog.2018.227
https://doi.org/10.1038/NGEO2098
https://doi.org/10.1038/NGEO2105
https://www.nature.com/articles/s41612-020-00159-2
https://acp.copernicus.org/articles/18/13265/2018/
https://doi.org/10.5194/acp-22-12221-2022
https://doi.org/10.5194/acp-22-12221-2022
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Forcings: how much do thev matter?

| CMIP6 minus CMIP5 forcing response
* Forcing changes over CMIP phases
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Forcings: how much do they matter?

* Forcing changes over CMIP phases

(a) Global ASAT
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Forcings: how much do they matter?

Global surface temperature anomaly (ref 1850-1899)

* Forcing changes over CMIP phases
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Forcings: what is missing?

» Missing freshwater forcing fromice sheets
and glaciers

SST and Sea Ice Trend Differences 1990-2019
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® o ® ® ® ?
Forcings: what is missing
» Missing freshwater forcing fromice sheets
and glaciers

* Aeolian dust underestimated in CMIP6 models

Koketal.,,2023, NATEarthEnv, 10.1038/s4301/7-022-00379-5
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Forcings: what is missing?

» Missing freshwater forcing fromice sheets

and glaciers
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Forcings: what is missing?

» Missing freshwater forcing fromice sheets

and glaciers
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Over to the modelling
group reps and new
data providers...
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Some questions

*\WWhat obvious formatting updates could be made to reduce post-processing steps by modelling
groups
- Padding years at startand end?
» Additional speciesto berequested as output alongside ozone (Michaela)?
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Thank You
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Forcings: why do we care?

- Modelled climate result of transient forcing

- Radiativeresponse A Preindustrial control B Historical
 Modelled feedbacks

« CMIPx piControl and historical experimental design
changedovertime

» Address step-change deficiency - piControl (fixed forcing,
no volcanoes) transition to historical (transient forcing with
large 1860-1880 volcanic forcing) beginning with very large
Kie Besi(1861) and Krakatoa (1883) volcanic eruptions with
heavy SAOD loads

llTIll][Tlll’l .IIEIITITTT

* Incorporate climatological average volcanic aerosol in 100 200 300 400 500 600 700 1850 1875 1900

piControl experimental protocol Year Year

— CanESMS5 without background aerosol in piControl
— CanESMS5 with background aerosol in piControl

» Solvesissues withlong-term thermosteric sea-level
discrepancies (Gregory etal.,, 2006; Gregory, 2010; Fyfe ot al. 2021, PNAS, 10.1073/pnas. 2016549118
Gregoryetal., 2013; Gregory et al., 2016)

* But there are consequences (Ke etal., 2024)



https://doi.org/10.1175/JCLI3881.1
https://doi.org/10.1029/2010GL045507
https://doi.org/10.1002/grl.50339
https://doi.org/10.1007/s00382-016-3055-1
https://doi.org/10.5194/egusphere-2024-1612
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