Climate model code genealogy and its relation to sensitivity and feedbacks
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Aims

1. Determine code genealogy of CMIP3, CMIPS and CMIP6 models with a focus on the atmospheric component and

atmosp

2. Create a weighting method which takes into account code dependence between the models.
3. Evaluate climate feedbacks, sensitivity, forcing, historical and projected time series of global mean near-surface temperature

heric physics.

under different weighting methods.
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— A large code dependence exists between most CMIP models.

— CMIP models can be grouped into about 14 families by code heritage.
— Code and family weighting can partly reconcile differences between CMIPS and CMIP6 climate sensitivity.

— Model families tended to exhibit warm/cold tendencies across CMIP generations.

— We propose code and ﬁzmz’ly weighting methods as a more fair Weighting for multi-model ensemble studies as an alternative
to no Weighting and model output similarity and performance Weighting.
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¥V Figure 3: Climate feedbacks, eftective climate sensitivity (ECS) and effective radiative forcing (ERF,,) arranged by model
family in the Climate Model Intercomparison Project (CMIP) phase 5 (b, d) and 6 (a, c). Model family is identified by the
oldest ancestor model. In the legend, numbers in parentheses are the number of models in the family present in the plot. Model

families whose simple mean is significantly different (with 95% confidence) from the simple multi-model mean are marked with
an asterisk (). The underlying data are from Zelinka (2022), described in Zelinka et al. (2020).
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V Figure 4: Climate feedbacks, effective climate sensitivity (ECS), effective radiative forcing (ERF2x) in the Climate Model
Intercomparison Project (CMIP) phase S (a) and 6 (b) under difterent weighting methods (model, institute, country, code and
family) relative to a simple mean. (c) The difference between CMIP6 and CMIPS. The legend in (c) shows root mean square
difference (RMSD) between CMIP6 and CMIP5. Climate feedbacks: Planck, water vapour (WV), lapse rate (LR ); surface

albedo (Albedo); total cloud feedback (Cloud); shortwave cloud feedback (Cloudgy); longwave cloud feedback (Cloud; y); net
feedback (Net); residual feedback (Residual). The underlying data are from Zelinka (2022), described in Zelinka et al. (2020).

Zelinka, M. D.: GitHub repository mzelinka/cmipS6_forcing_feedback_ecs, https://github.com/mzelinka/cmipS6_forcing_feedback_ecs, last access: 3 August 2022, 2022.
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