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(3) Available modes for the model runs: Research
(4) Components & processes: Atmosphere, ... & Physical, Chemical, ...

(5) Brief model description

TOMCAT-GLOMAP - Toulouse Offline Model of Chemistry and Transport & GLObal Model
of Aerosol Processes (Spracklen et al., 2005; Richards et al., 2013) is an off-line 3-dimensional
global model of tropospheric chemistry-aerosol and transport, developed in Leeds. The model
includes a detailed aerosol microphysics scheme, simulates size and composition resolved
aerosol and treats SOA from monoterpenes and isoprene. The organic chemistry scheme in
the model has recently been updated to include the ExTC scheme, a detailed organic
chemistry scheme including oxidation of C2-C4 alkanes, lower alkenes, aromatics, isoprene
and monoterpenes. We will run global simulations at ~2.8° horizontal resolution, forced by
ECMWF meteorology. See more details at:
https://www.see.leeds.ac.uk/research/icas/research-themes/atmospheric-chemistry-and-
aerosols/groups/aerosols-and-climate/the-glomap-model

CAM-Chem - Community Atmosphere Model with online tropospheric gas-phase and
aerosol chemistry (Lamarque et al., 2012) is a version of Community Atmosphere Model
(CAM) v4,, with online tropospheric gas-phase and aerosol chemistry. We use offline
meteorology from GEQOS-5 analyses from and the model is coupled interactively to land-
surface processes simulated by the Community Land Model (CLM) version 3.0, which
simulates BVOC emissions and deposition. Aerosol and O3-NOx-CO-VOC chemistry are taken
from the MOZART-4 chemical transport model (Emmmons et al., ). The atmosphere model
has a horizontal grid resolution of 1.9° x 2.5°, with 56 vertical sigma-pressure levels between
the surface and ~1 hPa.

JULES (Joint UK Land Environment Simulator) The JULES land surface model structure is
designed to assess ecosystem response to surface climatology at the large scale, and can be
forced with offline prescribed fields of surface temperature, radiation, precipitation,
humidity. We will use the model to assess response of photosynthesis and carbon assimilation
to ‘offline’ surface climate, ozone and aerosol fields. The model includes the parameterisation
used by Sitch et al., (2007), which assumes a suppression of net leaf photosynthesis by ozone



that varies proportionally to the ozone flux through stomata above a specified critical ozone
deposition flux. A land cover map will be used to define biogeography and ozone sensitivity
parameters for a range of species representative of European and boreal vegetation will be
applied, and the sensitivity of carbon uptake to the choice of these will be investigated.

HadGEM2-ES (Hadley Centre Global Environment Model Version 2) (Collins et al., 2011),
includes a detailed representation of atmospheric chemistry applying the UK Chemistry and
Aerosol (extended tropospheric chemistry in UKCA, UKCA-ExtTC) model (O’Connor et al,
2014), an interactive bVOC emission model and the ozone plant damage parameterisation of
Sitch et al. (2007). UKCA-ExtTC includes a detailed description of 83 chemical species in the
gas phase with ~300 photochemical reactions. Surface dry deposition follows the resistance-
in-series appraoch with the important exception of stomatal uptake which applies online
stomatal conductance through coupling UKCA directly to the land surface scheme in
HadGEM2-ES (MOSES).
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