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In NorESM & UKESM the emissions of BVOCs are calculated interactively by the land-surface model and will
therefore respond to changes in climate. No interannual variation in EC-Earth emissions.

Monoterpene emission (Tg yr?)

A greater proportion of the global total BVOC emissions
originate from tropical latitudes in NorESM (by MEGANv2.1 in

CLMA4.5) than in UKESM (by iBVOC in JULES)

Tropical ate B Boreal

NorESM: piea 2 a
DpICE emperate Ores

EC-Earth: apical Temperate — mmm Boreal
UKESM: Tropical Temperate mm Boreal

Literature values for annual monoterpene emissions
span ~ 30 — 180 Tg yr!
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Where can we see a strong contribution from SOA?
UNIVERSITY OF LEED

Most models capture the
summertime peak in OA seen in
the observations from this boreal

e.g. at Hyytiala, Finland
& vy ! 2012 — 2014 monthly means;

pine forest nudged models
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Heikkinen et al., ACP, 2020 (link).
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https://www.atmos-chem-phys.net/20/3151/2020/
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Where can we see a strong contribution from SOA?
UNIVERSITY OF LEED

NorESM with interactive BVOC emissions
e.g. at Hyytiéiléi, Finland captures the summertime peak in OA mass NorESM SOA
well due to contribution from SOA (but may NorESM non-SOA
be underestimating the non-SOA fraction of — Obs

the organic aerosol?) 2014 monthly means;
nudged model
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https://www.atmos-chem-phys.net/20/3151/2020/
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® aq The emission of BVOCF is strongly
controlled by climate
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Do our ESMs capture the observed relationship? °
UNIVERSITY OF LEED

Surface OA concentration (monthly means 2000-2014; JA only)
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Do our ESMs capture the observed relationship? °
UNIVERSITY OF LEED

ESMs with interactive BVOC

emissions capture the strength of
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Which part of the OA correlates with temperature? :
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Surface SOA concentration (Model monthly means 2000-2014; JA only)
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The SOA component in NorESM captures the
strength of the observed OA v T relationship

Gradient in EC-Earth is weaker because
emissions do not vary from year to year

Temperature (K)
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Offline aerosol model reproduced temperature and particle
concentration relationship — do the ESMs? UNIVERSITY OF LEEDS

Observations Model

Compiled by Paasonen et al., 2013, Nature Geoscience. From Scott et al., 2018, Nature Geoscience
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* The five ESMs reproduce seasonal cycle in organic aerosol (OA) at boreal
forest site, but all overpredict wet season OA concentration over Amazon

* All models capture the positive relationship between temperature and OA
concentration observed at boreal forest site -> strength of relationship only

captured by models with interactive biogenic VOC emissions

* Still to explore: contribution of SOA to aerosol number and the aerosol size
distribution!

* Getin touch: c.e.scott@leeds.ac.uk
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Additional slides
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How much organic aerosol is SOA?

In EC-Earth, primary and
secondary organic aerosol are
tracked independently -
allowing us to identify regions
of the world where SOA makes
up the majority of the
(simulated) organic aerosol
during different seasons

EC-Earth DJF
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% of OA
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Where can we see a strong contribution from SOA?
UNIVERSITY OF LEED

e.g. at ATTO tower, Brazil
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Atmospheric BVOC (SOA precursor) concentrations :
UNIVERSITY OF LEED

Monoterpenes: underpredicted Isoprene: overpredicted

Hyytiala, Finland Hyytiala, Finland
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