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Overview

e 14 models participating in the AeroCom Phase Ill CTRL experiment have been
worked up and evaluated in a new reference paper.

e Detailed information about the models has been collected, see here.

e Part 1: Aerosol lifecycle and inter-model diversity have been assessed and
compared with Phase | (AP1) simulations.

e Part 2: Simulated optical properties have been evaluated against observations
o  Column optical properties (total, fine and coarse AOD, Angstrom Exponent) against ground
and space based observations from AERONET, AATSR, MODIS and a merged satellite AOD
dataset.
o For the first time, models were evaluated against measurements of surface in situ dry
scattering and absorption coefficients from GAW observation sites.
o Details & Discussion: see talk of B. Andrews in breakout session 1
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https://docs.google.com/spreadsheets/d/1VN_mG2r3bqQuzDVUajBwqohlbp_fHRsNe9ThfuHnHUs/edit#gid=2129883531

Some results (from the ensemble median)

e Absorption? BC burden and optical depth (OD) decreased by almost 50% compared to
AP1.

e Natural aerosol? Relative AOD contribution of sea salt and dust shifted from
approximately equal to %3 in AP3 compared to AP1

o  Documented emission parameterisation, resolution, lifetime changes.

o  Dust too fine but likely less fine than in AP1 — DU MEC overestimated?

o  Sea salt smaller and longer lived, possible implications for water uptake, scattering enhancement, cloud

optical properties and lifetime.

e Ensemble underestimates all optical properties investigated

o  Coarse AOD and surf. scattering most underestimated — natural aerosol, sea salt water uptake

o  Fine AOD bias ca -15% - direct forcing underestimated?

o  Ambient Angstrom Exponent (AE) slightly underestimated — Difficult to interpret (see discussions below)
e Correlations with observations are fairly high

— models capture spatio-temporal variability better than magnitude.
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ToDo'’s - proposed activities

Follow up studies should investigate the individual issues in more detalil, e.g.,
Incorporate pre-industrial state and link aerosol forcing to results
Link to CMIP6 simulations (e.g., AOD biases)

Closure: Incorporate more measurements, model diagnostics and dimensions, e.g.,
o Surface mass concentrations of e.g., BC, SO, SS (sodium), SO,, OC
— are we missing mass or underestimating MECs?
Surface AE, SAE and AAE (additional diagnostics required)
Column AAOD from AERONET (link surface with column absorption)
Extinction / backscatter profiles from LIDAR or Ceilometer observations
o Aircraft data (e.g., HIPPO campaigns)
e Some of this has been done already (preliminary), see here, e.g.,
o Most models underestimate BC and SO, mass conc. (mostly European sites).
o However, SO, tends to be overestimated - too inefficient conversion of SO, - SO, ?
o Many models highly overestimate sea salt mass conc. over Europe.

o O O

Meteorologisk 5
AeroCom workshop, Results from AP3-CTRL, J. Glif3, October 2020 % institutt


https://aerocom-evaluation.met.no/overall.php?project=aerocom&exp=PIII-optics2019-P

Aerosol lifecycle diversity
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Thank you
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Aerosol lifecycle diversity
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Aerosol lifecycle - regional diversity

Diversity (610r) [%]

0.02

0,00
150.0

100.0

20

~58588
ooocooo

D A

pEeM £ P £ £
o 8 8 & -
T BT BT | E———

ACary [Mm™1]

4 Globat-aver;

O Meteorologisk 9
AeroCom workshop, Results from AP3-CTRL, J. Glif3, October 2020 % institutt



Ensemble median biases vs observations
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Model biases and correlation compared to observations
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Model AE biases in different size regimes
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