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Running a climate model in a weather forecast 
mode (T-AMIP exp): comparison between LMDZ6 
et Arpege-Climat 

ARPEGE-Climat (run by R. Roehrig) LMDZ6 (run by I. Musat) 

CMIP 6 T127 (~1.1ϲ) 2.5ϲ x 1.7ϲ  

HRES T359 (~0.5ϲ) zoom to 0.5ϲ over N Atlantic; rest of domain 1.1ϲ 

Physics CMIP 6 CMIP 6 

Hindcast initiation dates 27, 28, 29 Sep and 1, 2 Oct 2016 at 00 UTC 27, 28, 29 Sep and 1, 2 Oct 2016 at 00 UTC 

Initial Conditions ECMWF analysis ECMWF analysis 

Hindcast length 10 days 10 days 

Vertical output Pressure levels every 25 hPa Pressure levels every 25 hPa 

Temporal output 3 h 3 h 

Data considered after T + 18 h T + 18 h 



SLP minimum and tracks 

Å In LRES, delayed deepening and track too much eastward 
Å HRES: rather good scenario in track and intensity compared to ECMWF analysis 



Cyclogenesis stage 

LMDZ-LRES LMDZ-HRES ECMWF 

Weak surface Northern precursor in LRES ς stronger in HRES as in ECMWF analysis 

Relative vorticity at 850 hPa (shadings); PV>2PVU at 300 hPa (contours) 

Northern 
precursor 

Southern 
precursor 
(diabatic Rossby 
vortex) 



Mature Stage of the Cyclone 

PV [PVU] 
ECMWF (analysis) LMDZ_LRES LMDZ_HRES 

12 UTC 1 Oct 2016 

Potential vorticity at 850 hPa (shadings); SLP (contours) 

Delayed interaction of the surface cyclone with high stratospheric PV air in LRES. 



fr
e
q
u
e
n
cy

 

 ̟[Pa s-1]  ̟[Pa s-1] 

P
re

ss
u
re

 [
h
P

a
] 

P
re

ss
u
re

 [
h
P

a
] 

ARPEGE (HRES) 

LMDZ (HRES) 

ɤQG ɤdiab ɤdyn 

Vertical velocity statistics across the cyclone 

Stronger diabatic heating aloft in LMDZ compared to ARPEGE 
Stronger vertical motion in LMDZ compared to ARPEGE 
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Observations: Ice Water Content: F7 F7 

ARPEGE (CMIP 6) ARPEGE (HRES) LMDZ (CMIP 6) LMDZ (HRES) 

RALI (Radar + lidar) 
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IWC [g m-3] 

IWC [g m-3] IWC [g m-3] IWC [g m-3] IWC [g m-3] 

IWC 

IWC + 
LWC 

Ice Water Content retrieved from radar/lidar using the variational algorithm 
of Delanoë and Hogan (2008) with adaptations from Cazenave (2019). 
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ARPEGE_LRES ARPEGE_HRES LMDZ_LRES LMDZ_HRES 

ARPEGE_LRES-RALI ARPEGE_HRES-RALI LMDZ_LRES-RALI LMDZ_HRES-RALI 

IWC [g m-3] IWC [g m-3] IWC [g m-3] IWC [g m-3] 

Å Large underestimation of IWC whatever the resolution / model 


