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Physical Parameterizations ¥/ 281k

« Processes not explicitly represented by the basic dynamical and thermodynamic
variables in the equations (dynamics, continuity, thermodynamic, equation of state)
on the grid of the model need to be included by parameterizations (3 kinds).

1. Processes on smaller scales than the grid not explicitly represented by the resolved
motion;

Convection, boundary layer friction and turbulence, gravity wave drag

All involve the vertical transport of momentum and most also involve the transport of heat,
water substance and tracers (e.g. chemicals, aerosols)

2. Processes that contribute to internal heating
Radiative transfer and precipitation

Both require cloud prediction S adaruiie o oxoanon
3. Processes not included
(e.g. land surface processes, susenipscale

L

carbon cycle,
chemistry, aerosols, etc)

Courtesy of B. Stevens
m_, b V. Y °Y y
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What are we trying to parameterize?

UNCERTAINTIES IN FORMULATING CLOUD AND ASSOCIATED POCESSES

Ve e e
Entraim" Radiation Effects e f/— \/7"\"}"\;—\ e ““‘"\

\
\ L In-Cloud Convectlon
Sortin - ( Nl _,._/
9 Mesoscale o~ - > -
. Ascent P !
2‘ =T !
r Microphysics /\-g/ T |
{ 7 :
(E ¢ Pr ec;p!t"l‘tmn
Entrainment H I b :
- : ' Pl | Shallow-Cloud
_____fL«'M!xmg ' \ P ‘ v ﬂ"r\i\ Processes
[ T i
l/ , (,orwectwe ' Mgsoscake \ (m\ —~
v Downdr:tft ' B5Cen c 5
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FiG. 2. Cloud and associated processes for which major uncertainties in formulation exist.

Courtesy of B. Stevens
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Gridcell Subgrid Structure

of the Land Model
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Are climate models getting better?

Surface Temperature
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(GCM analysis through"\ (" Process studies

Satellite {:I:'.-stalr'n..l'aticmsﬂ\1
& simulators (COSP)

a spectrum of models (in-situ obs, LES/CRMs)

9 P e —— '“m L =,
CFMIP (Cloud Feedback Model Intercomparison Project)
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