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• Intense and small cyclone that 
transitions to a nearly tropical 
cyclone as it leaves the Balearic 
Islands

• Unusual drop in theoretical snow 
level, with snow almost at sea 
level and significant 
accumulations in the Serra de 
Tramontana

• Extreme precipitation in the 
Balearic Islands
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Intense and small cyclone that transitions to 
a nearly tropical cyclone as it leaves the Balearic Islands

• TRAM simulation

• Operation HR domain

• Kain-Fritsch 2 convective scheme activated

• Initialized with GFS from 26/02/2023 at 00 UTC
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Unusual drop in theoretical snow level, with snow almost at sea level 
and significant accumulations in the Serra de Tramontana

https://doi.org/10.1175/1520-0434(2000)015%3C0700:TMEAAF%3E2.0.CO;2
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Unusual drop in theoretical snow level, with snow almost at sea level 
and significant accumulations in the Serra de Tramontana

The melting effect

Keeps active as long as frozen precipitation encounters warmer air

“Warm” air
Above freezing, but near

Frozen precipitation 
melts absorbing heat 
from the surrounding 

air cooling it down

Air below freezing
Allows change in type 

from rain to snow

Frozen precipitation
Snowflakes, sleet, ice pellets..

a second-order process that becomes relevant when temperature advection is weak
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Extreme precipitation in the Balearic Islands

• TRAM simulation

• Operation SR domain

• Kain-Fritsch 2 convective scheme: ON and OFF



• Initialized with:

⚬ GFS generated on 26/02/2023 at 00 UTC from 0 to 96 

simulation hour every 3 h

⚬ ECMWF analysis - 26/02/2023 to 01/03/2023 every 6 h

⚬ ECMWF 51 EPSs members generated on 26/02/2023 at 

00 UTC from 0 to 96 simulation hour every 3 h 

Extreme precipitation in the Balearic Islands

• TRAM simulation

• Operation SR domain

• Kain-Fritsch 2 convective scheme: ON and OFF
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Extreme precipitation in the Balearic Islands

Rain gauge data 
is provided by 



Extreme precipitation in the Balearic Islands
27 and 28 February 2023 from 07 to 07 UTCTaylor diagram 

Plots in one graph correlation coefficient and the 
centered pattern root-mean-square difference 
between the forecast and the observed field, and 
the standard deviation of both fields 

Perfect score: over the observation 



Extreme precipitation in the Balearic Islands
Taylor diagram 
Plots in one graph correlation coefficient and the 
centered pattern root-mean-square difference 
between the forecast and the observed field, and 
the standard deviation of both fields 

Perfect score: over the observation 



Extreme precipitation in the Balearic Islands

ROC area 
(Area under the ROC curve) 
What is the ability of the forecast 
to discriminate between 
events and non-events? 

Range: 0 to 1
No skill threshold: 0.5 
Perfect score: 1 



Extreme precipitation in the Balearic Islands

Biased
Underestimates

27 and 28 February 2023 from 07 to 07 UTC

Rank Histogram 
How well does the ensemble spread of 
the forecast represent the true variability 
(uncertainty) of the observations? 



Extreme precipitation in the Balearic Islands

Biased
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Rank Histogram 
How well does the ensemble spread of 
the forecast represent the true variability 
(uncertainty) of the observations? 
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