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Choix des pilotes pour un MRC

CRITERES

1. Ouiou non

a) Disponibilité des données au moment de lancer
la simulation

b) Données pour la période historique et le projet
ScenarioMIP.

c) Les scénarios d'émission disponible (au
minimum SSP126, SSP245, and SSP370)
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Meétriques de performance des MCG sur I'Amérique du Nord

= Model selection dashboard

Model selection based on
performance criteria
~ CMIP&6 models
Select all models
ACCESS-CM2 ACCESS-ESM1-5
CESM2 CMCC-CM2-SR5
[ cMCC-EsM2 f cNRM-CM6-1

CMRM-CM6-1-HR [ CNRM-ESM2-1
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EC-Earth3 EC-Earth3-Veg
IPSL-CM6EA-LR MIROC-ES2L

3 MIROCS MPI-ESM1-2-HR

MPI-ESM1-2-LR MorESh2-LM
3 MorESM2-MM B TaiESM1

UKESM1-0-LL

Labonté, Matte, Paquin, Scinocca and Kharin. Enhanced Driving Data for Regional Climate Models —
Regional-scale Impacts. Submitted to

Matte, Leduc, Paquin and Labonté. Reducing Snow Amount Uncertainty in CMIP6 PanCanadian Climate @ Ouranos
Projections. Submitted to Atmosphere-Ocean
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Labonté, Matte, Paquin, Scinocca and Kharin. Enhanced Driving Data for Regional Climate Models —

Regional-scale Impacts. Submitted to

Matte, Leduc, Paquin and Labonté. Reducing Snow Amount Uncertainty in CMIP6 PanCanadian Climate

Projections. Submitted to Atmosphere-Ocean
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Meétriques de performance des MCG sur I'Amérique du Nord

~ Final ranking of models

The mean normalized RMSE is calculated in two steps. First, we normalize the
RMSE by the median of all models’ RMSE, for each selected criteria. Then. for each
meodel, we take the mean of the normalized RMSE for all the selected criteria. All
models are ranked based on that mean normalized RMSE.

= Model selection dashboard

Criteres de selection basés sur
la climatogie annuelle

Regional-scale Impacts. Submitted to

Matte, Leduc, Paquin and Labonté. Reducing Snow Amount Uncertainty in CMIP6 PanCanadian Climate

Projections. Submitted to Atmosphere-Ocean

Model selection based Dn L, Model Mean normalized RMSE Rank
rf iteri (refe rence E RAS) CanESM5-1-EBC 0.604518 1
errormance criteria .
p ° SST N ord -Atl a nth ue EC-Earth3-Veg 0.771386 2
NorESM2-MM 0.832358 3
~ CMIP6 models  HU @ 850-m b UKESM1-0-LL 0.857939 4
% Select all models e GZ @ 500-mb TaiESM1 0.890359 5
P ACCESS-CM2 M ACCES5-ESM1-5 ey s . CESM2 0.913678 &
* Activité synoptique
M cEsmM2 P cMCC-CM2-SR5 , y p q EC-Earth3 0.956347 7
Bcmccesmz  ECNRMcMe * Etendue maximale annuelle MPI-ESM1-2-LR 0.960466 8
P2 CNRM-CM6-1-HR [ CNRM-ESM2-1 de Ia gl ace de mer MPI-ESM1-2-HR 0.966633 9
CanESMS-1 CanESMS-1-EBC ACCESS-CM2 1.022702 10
ECEartha . CNRM-ESM2-1 1.062636 11
ACCESS-ESM1-5 1.06706 12
IPSL-CM6EA-LR MIROC-ES2L
CMCC-ESM2 1.104527 13
MIROCSE MPI-ESM1-2-HR
NorESM2-LM 1.144585 14
MPI-ESM1-2-LR MorESh2-LM
CNRM-CMé-1 1.175265 15
3 MorESM2-MM B TaiESM1
- MIROCS 1.184522 16
J UKESM1-0-LL
CMCC-CM2-5R5 1.213138 17
CanESM5-1 1.22575 18
IPSL-CM&A-LR 1.265473 19
CNRM-CMé&-1-HR 1.374568 20
Labonté, Matte, Paquin, Scinocca and Kharin. Enhanced Driving Data for Regional Climate Models —
MIROC-ES2L 1.583845 21

(@ Quranos



Meétriques de performance des MCG sur I'Amérique du Nord

~ Final ranking of models

The mean normalized RMSE is calculated in two steps. First, we normalize the
RMSE by the median of all models’ RMSE, for each selected criteria. Then. for each
meodel, we take the mean of the normalized RMSE for all the selected criteria. All
models are ranked based on that mean normalized RMSE.

= Model selection dashboard

Criteres de selection basés sur
la climatogie annuelle

Regional-scale Impacts. Submitted to

Matte, Leduc, Paquin and Labonté. Reducing Snow Amount Uncertainty in CMIP6 PanCanadian Climate

Projections. Submitted to Atmosphere-Ocean

Model selection based Dn L, Model Mean normalized RMSE Rank
rf iteri (refe rence ERAS) CanESM5-1-EBC 0.604518 1
errormance criteria .
p ° SST N ord -Atl a nth ue EC-Earth3-Veg 0.771386 2
NorESM2-MM 0.832358 3
~ CMIP6 models  HU @ 850-m b UKESM1-0-LL 0.857939 4
[ Select all models ° GZ @ SOO_mb TaiESM1 0.890359 5
P ACCESS-CM2 M ACCES5-ESM1-5 ey s . CESM2 0.913678 &
* Activité synoptique
B3 cesm2 2 CMCC-CM2-5RS j y p q EC-Earth3 0.956347 7
Bcmccesmz  ECNRMcMe * Etendue maximale annuelle MPI-ESM1-2-LR 0.960466 8
P2 CNRM-CM6-1-HR P CNRM-ESM2-1 de Ia gl ace de mer MPI-ESM1-2-HR 0.966633 9
CanESM5-1 CanESMS-1-EBC ACCESS-CM2 1.022702 10
ECEartha e CNRM-ESM2-1 1062636 11
ACCESS-ESM1-5 1.06706 12
IPSL-CM6EA-LR MIROC-ES2L
CMCC-ESM2 1104527 13
MIROCSE MPI-ESM1-2-HR
NorESM2-LM 1.144585 14
MPI-ESM1-2-LR MorESh2-LM
CNRM-CMé-1 1175265 15
3 MorESM2-MM B TaiESM1
= MIROCE 1184522 16
¥ UKESM1-0-LL
CMCC-CM2-5R5 1213138 17
CanESM5-1 1.22575 18— Ca n ESM 5 1
IPSL-CM6A-LR 1.265673 19
CNRM-CM6-1-HR 1.374568 20
Labonté, Matte, Paquin, Scinocca and Kharin. Enhanced Driving Data for Regional Climate Models —
MIROC-ES2L 1.583845 21

(@ Quranos



Meétriques de performance des MCG sur I'Amérique du Nord
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Meétriques de performance des MCG sur I'Amérique du Nord
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Choix des pilotes pour un MRC

Biais structurel + provenant des pilotes (MCG)

MRCC5 MRCC5 MRCC5 MRCC5
CanESM5 CNRM- ESMZ MPI-ESM1-2-LR NorESM2-MM
= s | y w 7 7 4 T e =73

DJF

MAM

JA

SON

CRCM5- CMIP6 1971- 2000 VS ERA5
Paquin et al 2025 to be submitted @ Ouranos
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Choix des pilotes pour un MRC
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Choix des pilotes pour un MRC

CYCLONES TROPICAUX

« CNRM-ESM2-1

> a été sélectionné par EURO-CORDEX comme

Cyclones tropicaux par année (1980-2014) )|
I'un des modeles les plus performants sur

> ]\ I'Europe.
50 | > Dans notre sélection de quatre GCMs, il s'agit du
( \ modéle avec la plus haute résolution (~100 km).
40 -
\/ * Mais.... CRCM5-CNRM-ESM2-1

> Fort biais dans la cyclogenese estivale au-dessus
de I'Atlantique central.

[ |
a é 9 > Fort biais dans les précipitations estivales.
 Solution pour éliminer ce biais :
A

> Fort pilotage spectral

ERAS CRCM5-  CRCM5- CRCM5-  CRCMS5- > Etendre la frontiére est
OBS ERA5 CNRM CanESM5  MPI

Nombre

20+

10

T
ibtracs

(@ Quranos

McCray, Labonté, Paquin & Leduc, in prep.



Model

bcc-csml-1-m
bcc-csml-1
NoresSM1-m
MRI-CGCM3
MIROC-ESM-CHEM
MIROC-ESM
MIROCS
IPSL-CM5B-LR
IPSL-CM5A-MR
IPSL-CM5A-LR
HadGEM2-ES
GISS-E2-R
GFDL-ESM2M
GFDL-ESM2G
GFDL-CM3
FGOALS-g2
CanEsM2
CSIRO-Mk3-6-0
CNRM-CM5
CMCC-CM
CCsM4
ACCESS1-3
ACCESS1-0

Choix des pilotes pour un MRC

Evolution de la disponibilité des

c M I P 5 UKESM1-0-LL
TailESM1

NorESM2-MM
MNorESM2-LM
MRI-ESM2-0
MPI-ESM-1-2-HAM
MPI-ESM1-2-LR
MPI-ESM1-2-HR
MIROC-ES2L
MIROCE
IPSL-CMEA-LR
HadGEM3-GC31-MM
HadGEM3-GC31-LL
EC-Earth3-Veg
EC-Earth3

Choix parmi:
e 18 modeles
e ~22 simulations

5 6 10
Number of Complete Runs

CanEsSM5-1
CanEsSMS5
CNRM-ESM2-1
CNRM-CM6-1
CMCC-ESM2
CMCC-CM2-5R5
CESM2

0

11

*Merci a Jesus Fernandez de l'université de Cantabria

CMIPs* selon ESGF

CMIP6

50

Choix parmi:
e 19 modeles
e ~88 simulations

5 6
Number of Complete Runs

10

(= Quranos

11
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