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Etude de processus / evaluation



1. Operating modes : b) Zooming or/and nudging for climate

Nudging capability
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Transport de traceurs



1. Operating modes : c) Tracer transport
Numerical simulation with LMDZ e T

Chemical tracer (PMCH) emitted in French Britany (ETEX) -m-- -:-:-'
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1. Operating modes : ¢) Tracer transport

LW downward flux surf. (W/m2)
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Il. Impact sur le 3D : vent et soulévement des poussiéres
Impact de la représentation de la couche limite sur I'émission de poussieres
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Descente d’échelle



Free climate simulation with zoom
Zoomed free climate simulation for Cordex South Asia, _
Krishnan et al (IITM)
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1. Operating modes : b) Zooming or/and nudging for climate

Use for climate downscaling

) LMDz - Grid Cascade (Laurent Li)
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Similar to what is done with limited area models (like WRF)



Importance du tuning
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WCRP Regional Climate Workshop:

Facilitating the production of climate information and
its use in impact and adaptation work

Lille (France), 14-16 June 2010

WCRP Regional Climate Workshop: Facilitating the production of climate @

information and its use in impact and adaptation work

The workshop will focus on the research priorities for facilitating the production and use of regional to
local climate change information in adaptation and risk management.

The three main objectives of the workshop are:

1) To facilitate and promote a unifying vision and approach at regional climate research as a mean for
more interaction between IPCC WGI and WGII in this area of investigation,

2) To find a common ground between the providers of regional climate information and the user of this
information for impacts studies,

3) To provide a unique opportunity for WCRP to advance science for regional downscaling and climate
information: methods and validation.

The pregramme of the workshop includes the following 5 themes:

1) Simulations of regional climate variability and change: Present and future prospects for delivering
information to support impact and adaptation work

2) Regional climate change : Requirements and ability to deliver
3) Generation and use of regional/local climate information
4) Representation and interpretation of uncertainties in regional climate projections/predictions

5) Key information gaps: research needs to close such gaps

In order to facilitate in depth discussions to identify key research topics and due to limitation in size of
conference facilities, this workshop is by invitation only.

At that meeting :

Could the non tuning of regional
models lead to overestimate the
dispersion of climate projections
downscalling for bad reasons ?

Idea of tuning strongly rejected by the
regional climate modelers?

What I understood :

« Global models need tuning because
they are not good enough »

I realized how few people did know
what we were doing in our models,
and in particular concerning the
configuration setup and tuning.

Starting to wondering :
Do we know what we are doing ?
And who knows outside dev teams ?



Rainfall biases, JAS

Precipitation Climatology in an Ensemble of CORDEX-Africa Regional Climate
Simulations, Nikulin et al., 2012, J. Clim.
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Regional climate experiments

Precipitation (pr) | JAS | 1998-2008

GPCP11 TRMM-3B42 UDEL201




ACCESS1—0.nc ACCESS1—3.nc BCC—CSM1—1.nc BNU—ESM.nc CCSM4.nc CESM1—CAMS5.nc
L pady X Bl 3 e 33

P

106 30E  40E  SOE  6OE

CanAM4.nc

j‘fﬁ%‘

CMCC—CM.nc
= 0 >~

20w 10w © 10 20 30  40F 60 20w 10w ©  10E 20E 30E 40E SO0E  60E 10E 206 30E 40E S0E  6OE

ENSEMBLE.nc GFDL—HIRAM—C180.nc GFDL—HIRAM—C360.nc HadGEM2—A.nc
- e oo - I, o | - T O ||~ PR
- ol =

10

sos
20w 10W O  10E 20 3OE 40E SOE 60 208 10W O  10E 20E 30E 40E SOE  60E 20w 10W O  10E 20 3OE 40E SOE  60E

[
L—CM5A—LR.nc IPSL—CM5A—MR.nc IPSL—-CM5B—LR.nc MIROCS5.nc

T ==

IPS

O 10E 20E 30E 40E 50E 6O0E 10E 206 30E 4O

MPI—ESM—LR.nc MPI—ESM—MR.nc MRI—AGCM3—2H.nc

Nt ey ZaTe, T

NorESM1—M.nc

-4-35-3-25-2-15-1-050 05 1 15 2 25 3 35 4




40N 40°N -

[20°N — 20°N -

+

0o oe |

20°5 20°% |
LIRS B S B B B S B B B S — 40°S 1T T T T T T T T T T LI S S B B B S 40°S ———1 T LIS B B B S
40°W 20°W Q0° 20°E 40°E 60°E BO° 40 20°W 0 20°E 40°E 6C°E 40%% 20°W  0°  20°E 40°E 60°E 80" 40°W 20°%  0°  20°E 40°E GU“E 80° 40°W 20°W 0° QO“E 40°E 60°E BO°

ACCESST—-3 ENU—-ESM CCSM4 CNRM—CM5 CSIRO-Mk5—-6—-0

T T T T T T T
o
L —

T T T 40°5 T T T T T T

T LI B B LI N S R S B B B B R LI B B
40°W ZDW a° 20°E 4-OE EOE 40°W 20°W  Q° ZD“E 40°E 60°E 40 20°W  0°  20°E 40°E 60°E 40°W 200w O° QOE 40°E 6C°E 20

CanAM4 FGOALS—g?2 FGOALS —s2 GFDL—HIRAM—-C180 GFDL—HIRAM—-C360

LA R B S B B B R B S
40% 20°W  0°  20°E 40°E 60°E

40°S T T T T T T T LI S s s S R e 44 T m e s S e e | 408 T T T T T T T T T T LIS S S S S S S s |
40°W 20°W 0°  20°E 40°E GUE EO 40°W 20°W 0°  20°E 40°E GO0°E B0 40°W 20°W  0°  20°E 40°F GUE 40°W 20°w Q0°  20°E 40°E BO0°E BO0° 40 20°  Q°  20°E 40°E 60O°E B0°

HadGEMZ —A INMCM4 IPSL—-CMEA—LR IPSL-CM5A—MR IPSL-CM5B—Cordex -2
- -40

408 T T T T T S s e s e e ey e €T e e S S B S L e s Ty s e s s e s e s s s =Ty ey e s s S s S s ey S e
40°W 20°% 0" 20°E 40°E 60°E 40°W 20°W 0°  20°E 40°E B0O°E B0 40%W 20°W  0°  20°E 40°E B0°E 80° 40%W 20°w Q°  20°E 40°E BO°E B0° 40%W 20°W Q°  20°E 40°E 60°E

IPSL-CM5E—LR MIROCS Mﬁﬁ-ﬁ& LR MPI—ESM—MR MRI-ACGCM 3 —2H
\JlVlll

TOA SW clear sky radiation biases (W/m?)
shiy. . [ Ebaf/Ceres
i e ss | Need for albedo tuning ?

MRI-AGCM3—-25 MEI-CGCM3

Lo
&S 3




Combination of parametrizations without retuning.

Typical example of multi-configuration simulation with WRF (Pohl et al., 2011)
Selection of 1 or a few configurations on a few criteria
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Changing rainfall by a factor of 2 by changing radiative code
But no control of radiative fluxes in the study
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Questions de recherche autour de la descente d’échelle dynamique pour les
questions relatives au changement climatique

* Que gagne-t-on (c’est souvent fait) mais aussi que perd-on (c’est beaucoup moins fait, je
crois) lors de la descente d'échelle ?

* Quelles sont les configurations les plus adaptées a un probleme de descente d’échelle ?

* Importance ou non du tuning énergeétique (pratiquement jamais regardé dans les exercices
multi-physiques de WRF) dans les simulations en modele a aire limité pour les anticipations
des changements climatiques futurs.

* Les rétroactions propres au modele a aire limité, et leur degré de cohérence / incohérence
avec celles du modele global ; les incohérences peuvent-elles pas surpasser le gain par
descente d'échelle ?

» Apport possible du « two way nesting » et grilles en cascade sur ces questions.

* Pour les études d'impact, gu’est-ce qui est réductible ou non dans I'empilement des
incertitudes provenant de I'empilement des modeles (global, aire limitée, modele d’'impact).
Est-ce que des stratégies davantage intégrées permettraient de réduire ces incertitudes ?

guestions qui peuvent dépendre fortement du probleme considéré - Elargir la communauté
Mais ¢a ne se fera pas sans investissement de recherche sur ces questions de notre cote.



