
Mistral in the RCMs
COSMO-CLM and ALADIN-Climate

A. OBERMANNa, S. SOMOTb, B. AHRENSa

a IAU, Goethe University Frankfurt, b Meteo France/CNRM Toulouse

MISTRAL
Mistral is a regional cold and dry north to northwesterly wind in
southern France. It follows the lower Rhone valley and causes deep
water formation in the Mediterranean Sea. Therefore it is important
for modeling of the circulation in the Mediterranean Sea.

MODELS
Daily mean wind speed from 4 ERA-Interim driven runs on the
Med-CORDEX domain:
• COSMO-CLM with 0.44◦ and 0.088◦ resolution
• ALADIN-climate [1] with 0.44◦ and 0.11◦ resolution

BIAS OF DAILY MEAN WIND SPEED IN M/S

ALADIN 0.44◦ ALADIN 0.11◦ CCLM 0.44◦ CCLM 0.088◦ ERA-Interim
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2000-2008 shown for SAFRAN and QuikSCAT data, 2007-2008 for buoy data (circles). All models show a
positive bias in Gulf of Lion at Mistral days, and a negative bias otherwise.

OBSERVATIONS

• Gridded data sets with resolution 0.25◦:

– QuikSCAT scatterometer data of wind speed over sea
(two measurements ≈ 6 a.m and 6 p.m. local time) [2]

– SAFRAN daily mean wind speed over France [3]
– ERA-Interim daily mean windspeed [4]

• Mistral time series from gusts (≥ 16ms ) and wind direction
(between 320◦ and 40◦) at Nimes Garons [5]
• Buoy data daily mean wind speed [6] at

– Côte d’Azur
– Gulf of Lion

CONCLUSION AND OUTLOOK

Both models work fine for non-Mistral days but
overestimate wind speeds in the Gulf of Lion on
Mistral Days. ⇒ Further work could be done mod-
ifying the Charnock formula for high winds.

The obtained results over sea are influenced by er-
ror propagation from land. ⇒ Which processes
have to be considered and how well are they de-
scribed in the models?

COMPARISON TO BUOY DATA IN M/S

ALADIN 0.44◦ ALADIN 0.11◦ CCLM 0.44◦ CCLM 0.088◦ ERA-Interim
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Models tend to give higher wind speeds on mistral days (red). The intercepts are very high while the
slopes are too small. The models perform better on non-Mistral days (blue). Effects are stronger in the
Gulf of Lion than at Côte d’Azur.

CHARNOCK

The Charnock formula [7]
z0 =

αCu
2
∗

g

relates friction velocity u∗ to
the roughness length z0 over
sea.

Both models use the Charnock
Formula with different correc-
tions for very weak winds in
convective situations:

• ALADIN [8]:

z0 =
Cku

2
∗

g + z0CFm(Ri)

• COSMO [9]:

z0 = αC

g max(u2
∗, w

2
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