for WP4.1.3 // meeting, 22 Sept 2005 morning, Francoise Guichard

some inferences from the EUROCS project
EUROCS: european project on cloud systems in NWP/climate models

European Component of GCSS (GEWEX cloud system studies)
concentrating on basic problems of cloud representation

in NWP & climate models
Funded for 3 years (2000-2003) by EC and National Institutions

10 European groups
CNRM/GAME (France) (Coordinator)
ECMWF European Centre for Medium-range Weather Forecasts
INM Instituto Nacional de Meteorologia (Spain)
LMD Laboratoire de Météorologie Dynamique (France)
MPT Max-Planck-Institut fuer Meteorologie (Germany)
MO Meteorological Office (UK)
KNMTI Royal Netherlands Meteorological Institute (Netherlands)
SMHTI Swedish Meteorological and Hydrological Institute (Sweden)
University of Lisbon (Portugal)
University of Utrecht/IMAU (Netherlands)

Special QIRMS Issue (2004)
coordinated by J.-L. Redelsperger http://www.cnrm.meteo.fr/gcss/



summary

+ A strategy based on a hierarchy of models & observations
* A consortium linking the cloud modelling European community

» Tssues chosen by European GCM groups, identified model defficiencies
(versus choices issued from the LES/CRM community)

v' stratocumulus over ocean

v" diurnal cycle of cumulus over land

v' sensitivity of deep convection development on the moisture profile
v" diurnal cycle of precipitating deep convection over land

= added afterwards: Pacific cross-section

obs <=> LES & CRMs --- SCMs --- RCMs & GCMs <= 0bs

GCM picture from
Colostate web page

LES: Large Eddy Simulation
CRM: Cloud Resolving Model
SCM: Single Column Model
RCM: Regional Climate Model
GCM: General Circulation Model




STRATEGY

based on the use of a
hiérarchy of models

process analysis
direct comparison of
explicit versus parametrized
Treatments
via a single column mode/
« Interface link»

focus on identified
GCM problems
diurnal cycle of convection
stratocumulus
convection-humidity links
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comments about case-studies

very useful
intercomparisons: frame to learn more about models

setting-up case-studies, running models, correcting bugs, analysing outputs,
deriving diagnostics from model outputs, all this takes time

really useful to try to formulate what we expect (or not) from them before
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sensitivity of moist convection to mid-tropospheric humidity

dry layers in the tropical mid-troposphere are often observed
different contrasting mechanisms of interaction with moist convection:

suppression (dry period during COARE, tropical Pacific)
enhancement of convective downdraft strenght
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sensitivity to environmental humidity, Derbyshire et al.(2004)
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Derbyshire et al. (2004)

sensitivity of convection

to the humidity field Granapeix et al. (2004)
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comparaison of the phases of the diurnal harmonic of rainfall in obs & 3 GCMs
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life cycle, transitions, régimes

stationarity

dévelopment

dissipation

Initiation
parametrization:
large-scale motions not only a set of independent schemes
wirance of their mutual interactions!
|
convection .| cloud
/ scheme properties
v I I
surface & | |
boundary layer [«<—— density current radiation
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diurnal cycle of shallow cumulus
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crucial role of how BL & cumulus parametrization are coupled!



SCMs : surface rainfal
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> Large spread in the amount of predicted rainfall but...
the phase error found in GCMs is reproduced

> Deep convection starts later in CRMs

Guichard et al.(2004)
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SCMs : cloud top pressure
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synthetic diagnostic of PBL-convective functionning

CRMs : CAPE versus Be
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explicit models

(CRMs)

parameterizations

1L

sunrise

noon

sunrise noon —»sunset

v' 3 regimes during daytime: dry, shallow and deep
v’ case-study allowed to address GCM major weakness for this type of situation:
= lack of sensitivity of convection schemes to humidity

= lack of gradual transition regime

= triggering function issue: better account of PBL convection needed
= pb with parametrization convective downdraughts




about strateqy for modelling improvement within AMMA

guestions to large-scale modellers:

are there some large-scale modelling aspects over WA that you think
require special consideration?

If yes, is a case-study well adapted?

then, various ways to design such a case-study, which way:

1D SCM runs?

2D (lat,height) framework?

(2D well suited for feedback loops analyses)

not talking about surface representation (nor aerosols) here,

question of diurnal convection & its interaction with surface processes

Issue of propagating convective systems

cloud anvils?

specific need for boundary layer?

convective & nocturnal boundary layer, heat low convection, interaction with
moist convection



