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A Road map towards a coupled S2E models and whole
atmosphere model
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Toward SurkEarth coupled modelling

Met Office
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=<7~ A Whole Atmosphere Model

Met Office

Brighlness, Rayleighs

Surface T (high Kp — low Kp) from
Seppala et al (2009)

A State of the
thermosphere
Important for :
lonospheric evolution

Impacts of space
weather on
tropospheric weather
and climate
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Whole Atmosphere Modelling
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<7~ The Unified Model (UM)
Met Office

C All WA /thermos models (  except GITM) use
hydrostatic dynamical cores.

C Hydrostatic assumption assumes vertical velocity
IS negligible T poor assumption in the
thermosphere (e.g. Larsen and Meriwether, 2012)

C Most other models also use a shallow atmosphere
approximation (g Il g(z))

C The UM has a deep atmosphere, non - hydrostatic
dynamical formulation. This should lead to

A considerably more accurate modelling of vertical
velocities (and air density) in the thermosphere than
existing, hydrostatic, models.

A Different interaction between dynamics, radiation and
chemistry (possibly benefiting the more accurate
dynamics)

C This non -hydrostatic formulation will also
make the UM unique amongst surface to
thermosphere  -spanning models

Vertical levels: 0-~85 km

resolution: ~100m near
surface; 4-8 km at top
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Extending the UM
<= J

Met Office

A Aim is Whole Atmosphere UM (+ ionosphere) as part of
coupled S2E modelling system

A Huge task, so focus first on UM to ~120-170 km
(0 0)

A Add relevant
robustness
A Verification.

A Enable coupling with TIEGCM (~97-600 km) i pushes any
development to later

A Meet goals of Met Office and SWAMI project
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Towards Extended UM building blocks

Zonal mean SW
and LW heating *
Fomichev (2009)

A In SWAMI project aim is to blend Extended
UM with DTM around ~150-170 km

A We will
A Add non-LTE to fix too-large UM heating rates
above 70 km

Dynamics - stability
Build all these changes into a stable version

A Add FUV/EUV radiation schemes for chemical
scheme photolysis rates
A Enhance chemistry scheme => exothermic Slobal
chemical heating for large rise in T in MLT sotarmin
A
A
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