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Convection

ÅLectures:
ïAn overview (only about 5 simple principles to remember)

ïParametrisation of convection

ïThe ECMWF mass-flux parametrisation and Tracer transport

ïForecasting of Convection

ïCellular automaton (in preparation)

ÅExercises
ïThe big secret !!!
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Convection

ÅAim of Lectures:
The aim of the lecture is only to give a rough overview of convective

phenomenaandparameterisationconceptsin numericalmodels. Thestudentis

not expected to be able to directly write a new convection code- the

developmentand full validation of a new convection schemetakes time

(years). Therearemanydetailsin a parameterisation,andthebestexerciseis to

startwith anexistingcode,run someoffline exampleson Soundingsanddig in

line by line é.. there is already a trend toward explicit representationof

convectionin limited areaNWP (no needfor parameterization)but for global

wearenot thereyet,andstill will needparameterizationsfor thenextdecade

ÅOffline convection Code:
Can be obtained from peter.bechtold@ecmwf.int

mailto:peter.bechtold@ecmwf.int
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Convection Parametrisation and Dynamics - Text 

Books

Å Emanuel, 1994: Atmospheric convection, OUP

Å Houze R., 1993: Coud dynamics,AP

Å Holton, 2004: An introduction to Dynamic Meteorology, AP

Å Bluestein, 1993: Synoptic-Dynamic meteorology in midlatitudes, Vol II. OUP

Å Peixoto and Ort, 1992: The physics of climate. American Institute of Physics

Å Emanuel and Raymond, 1993: The representation of cumulus convection in 
numerical models. AMS Meteor. Monogr.

Å Smith, 1997: The physics and parametrization of moist atmospheric 
convection. Kluwer

Å Dufour et v. Mieghem: Thermodynamique de lôAtmosphère, 1975: Institut 
Royal météorologique de Belgique

Å Anbaum, 2010: Thermal Physics of the atmosphere. J Wiley Publishers

AP=Academic Press;  OUP=Oxford University Press
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How does it look like ?
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Moist convection : Global
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