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DEFINITIONS OF ERF

Definitions of Radiative Forcing
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AerChemMIP EXPERIMENTS (CMIPG) B8 Reading
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ERF FOR AEROSOLS
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Model differences:
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BC shows some variability between models, partly due to whether
or not deposition on snow is included, and if ice-nucleation from BC

in clouds is included in the models

Differences in ERFs for SO2 are largely due to cloud adjustments

(from radiative kernel analysis)
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ERFs for Reactive Greenhouse Gases

CH4 NOx vOoC o3 NTCF N20O HC
1.5
0.67
1
0.5 I III i 0.14 0.09 0.20 0.26 0.12
& I i
fgoii ool 1B a1 B W i il § Al ]
A - H AL
= I L
I
-1 ¥
-1.5 L -0.86
®m CNRM-ESM2 m UKESM1 w MRI-ESM2 BCC-ESM1
= MIROC6 = NorESM2 m GFDL-ESM4 m GISS-E2-1
m CESM2-WACCM | IPSL-INCA H MultiModel Mean

Model differences:

« ESM2-1 has stratospheric ozone chemistry, but
prescribed ozone below 560 hPa

« BCC-ESML1 includes only tropospheric chemistry
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« Decomposing the ERF to the component due to the aerosol-cloud interactions (ERFaci)
and the aerosol-radiation interactions (ERFari) is achieved using the method of (Ghan
2013)

« We have radiative fluxes calculated for all-sky and clear sky (F and F_.) from the models,
to compare the effect of clouds on radiative fluxes

« A second set of calculations of the radiative fluxes can be used to find the radiative fluxes
without the scattering and absorption due to aerosols, for both all-sky and clear sky (F;,

F.s o) Cases — all other effects of aerosols are still present.
| ERF,. = (ERF - ERF /)

The ERF for each of these cases is calculated, and ERF,. = (ERF_—ERF_ .
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-1.00 Atmos. Chem. Phys., 13, 9971-9974, 2013)
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Model comparisons for the ERFari for aerosols: contribution of OC, SO2 and
BC to total aerosol ERFari 7
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* Multimodel variability in aerosol ERFs:

* Due to treatment of aerosol-cloud interactions (e.g. ice-
nucleation)

* Inclusion of deposition of BC on snow

« Characteristics of the aerosols (e.g. non-absorbing OC in
UKESM1), SSA, size distributions

« Multimodel variability in reactive gas ERFs:
» Due to differences in model complexity for chemistry
« Inclusion of tropospheric and/or stratospheric chemistry

» Use of double-calls with ‘aerosol-free’ radiation calls allows
for a cleaner breakdown of ERF due to direct radiative effects
vS. aerosol-cloud interactions
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