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1. Abstract 3. Differences in feedbacks 5. Explaining differences in stability change
Aerosols and greenhouse gases (GHGs) exhibit - Response calculated as difference of AOGCM vs AGCM output, to remove * Aerosol and NH extratropical forcing both cause
different forcing patterns, with GHGs causing adjustments from results éh;(lglovzl tiﬂn?ﬁrature C.:an?_.f |rg _I\ll-!c;orr\:_p?re_d tl(;
more uniform forcing that only drops off gently - Convention: less +ve feedback parameter @ means more amplified temperature > (Wl © Opposite €lTect In the historica
from the tropics whilst aerosol forcing is focused change P P P >y ey S e (e e in e
i i - i emperature change patterns o s, even
i) U@ e WETmHERIEs (i) @ -trepies: - Stability, measured as estimated inversion strength over 50S-50N oceans, used more pronounced
hist-GHG __histaer L as measure - This is related to deep convective regions being
X e s » Model-by-model variation in agent-dependent feedbacks present in tropical regions, whilst these are
o £ - More consistent picture in stability: aerosol causes less positive stability change absent in extra-tropics
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- MMM shows more amplifying feedbacks for aerosol than GHG, consistent with negative dS/dT contribution that explains the

I b dS/dT (greater dS/dT encourages formation of low clouds and increased lapse overall less positive dS/dT of aerosol vs GHGs
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Figure 1. Top-of-atmosphere radiative forcing patterns Eios_ .7 | E 0,051 i1t I I I I . P - e @ o 2
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whether this results in differences in § 5855 ¢ § 57 8855 ¢ Figure 4. Zonal-mean profiles of air temperature
warming/cooling efficacy (e.g. radiative ge gg7 ¢ g Fg¢ 2 regressed onto global-mean surface air
feedbacks) of these forcing agents(!-5] g g temperature. Values shown are absolute (a--d),
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With the motivation that aerosols and GHGs are = . : and relative to hist-GHG for CMIP6 MMM (e--f) or
igure 2. (a) Allsky radiative feedback parameter (a) alongside CRE (acgg) and 2xC0O2 for HadSM3 (g--h).

the two[sc]lominant drivers O_f his_torical cIir_nate clearsky radiative feedback parameters (a.s) for each model and the multi-
changel®], we use CMIP6 historical experiments model mean, as the difference from hist-GHG values. (b) Difference of dS/dT

involving these forcing agents, in addition to stability change per unit surface temperature change) from hist-GHG values. .
single-model prescribed forcing pattern ( y <=2 ? ge) 6. Conclusions

experiments, to answer the following questions: 90 Paadlraie damend o forde SeEi

Do feedbacks depend on forcing agent: 4. Relating differences in feedbacks to stability changes . yes for aerosols vs. GHGs, at least historically
« What mechanism explains different feedbacks? . At least in some models, and in the MMM
. o ) ) - Radiative feedbacks related to dS/dT differences in CMIP6 MMM, explaining ) T
* What drivers explain differences in mechanism? differences across hist-aer, hist-GHG, and historical experiments What mechanism explains different feedbacks?
- Model spread large, but model differences are well-correlated in feedbacks and + Stability explains feedback differences, with
ds/dT enhanced stability de-amplifying warming
2. Data * HadSM3/HadAM3 experiments also follow trend - Extra-tropical vs tropical forcing viable explanation
os of stability changes
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