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Storm Juliette. Sentinel-3. 28 February 2023

« 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

HR (6 km)




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

85@ mb: HEIGHT (m) & TEMPERATURE (°C) Forecast: @@:00h / Valid: 12:00z Sun, 26 Feb 2023
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Intense and small cyclone that transitions to
a nearly tropical cyclone as it leaves the Balearic Islands

18m WIND SPEED (m/s) Forecast: @@:0eh / Valid: 12:©0z Sun, 26 Feb 2023
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Intense and small cyclone that transitions to
a nearly tropical cyclone as it leaves the Balearic Islands

MSL PRESSURE (hPa) & 3h PRECIP (mm) Forecast: @@:0eh / Valid: 12:©0z Sun, 26 Feb 2023
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Unusual drop in theoretical snow level, with snow almost at sea level
and significant accumulations in the Serra de Tramontana
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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

a second-order process that becomes relevant when temperature advection is weak

Keeps active as long as frozen precipitation encounters warmer air
Frozen precipitation
Snowflakes, sleet, ice pellets..

*** ** . ***

“Warm” air Frozen precipitation Air below freezing
Above freezing, but near melts absorbing heat Allows change in type

from the surrounding from rain to snow
air cooling it down

664




Unusual drop in theoretical snow level, with snow almost at sea level
and significant accumulations in the Serra de Tramontana
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Pressure (hPa)

Unusual drop in theoretical snow level, with snow almost at sea level

and significant accumulations in the Serra de Tramontana

23-02-27 1900 UTC, Location: i =85and j =70

CAPE = 4.92 J/kg, CIN= -2.20 J/kg
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Pressure (hPa)

Unusual drop in theoretical snow level, with snow almost at sea level

and significant accumulations in the Serra de Tramontana

23-02-27 1900 UTC, Location: i = 85 and j = 65

CAPE = 0.00 J/kg, CIN= 0.00 J/kg
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Pressure (hPa)

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

23-02-27 1900 UTC, Location: i = 80 and j = 65 e0esed JICOUTC, Logation: 1=100MENGNS 02

CAPE = 0.66 J/kg, CIN= -0.04 J/kg b 100
100 X s x A X T q\ —— Qr (g/kg) - Rain Water
\ \ \ \ ? \ Qs (g/kg) - Snow
] ) \
\ \\ \\ \‘ [k —— Qg (g/kg) - Graupel
\ : " }
\ \\ \ 1
\ < % : “J\ (39.74,2.91) | [(39.73,3.09) |[(39.73,3.27)
\ \ < | (75,70) (80,70)__ ||(85,70)
\ \ \ I “4\ ° ° ° - 7
\ \ \
\ ) \ li
K \ ] \\ [ (39.62,2.89) ||| (39.62,3.07) | | (39.61,3.25)
\ X \ \ I 200 - (75,65) (80,65) (85,65)
200 \ t
\ \\ K \ | o 3 }
\ |
\ * % \ ,’ \'\\
\ A \ ) : / (39.49,2.91) || (39.49,3.09) | | (39.49,3.27)
\ \ 1| , “"‘7} (75,60) (80,60) (85,60)
\\ \ | [l \)/I’ ~ o o o
\ \ | s £
300 4 = ‘ : A~ = 3001
. b { , / \g/ <
\ L i ,I ")
\ ! ! | ,I\/ o
\ K i 9 )
400 P « : " ; 3 : 400
\ J / / J :
A ‘\ : " ! ! |
A \ | , / ) /
500 v \\ ¥ i I 1 ll /1 500 -
\ 1 | { !
\ i i I y /
\ i ! : 4 4
\ | / / /
600 - N 74 7+~ 124 71 7 ] 600 -
X FDC L st i / /
. / 1| // : // i // I / / /
o v J I z ! ! ;
700 \ \\ | // } ,’ 1/ J / / / 700 A
S \ b r,’ 1/ I I / /
N - i L ! l
800 \\ ;l ,f }’ ’;/ LT 800 -
/ 5
900 - N "t 71 ',,f —4< +—A4<_ 2 -
S L T™F1 .77 1 I ! / ! 900 1~ T— - -
1000 Y Y \ : . (E ¥ Foprr ) Sy ) Sey  § T
—_ . —_ — 1000 T T T T T T
40 30 20 10 0 10 20 30 40 50 60 0.0 05 10 15 20 55 30

Temperature (°C) Q (g/kg)



Pressure (hPa)

Unusual drop in theoretical snow level, with snow almost at sea level

and significant accumulations in the Serra de Tramontana

23-02-27 1900 UTC, Location: i = 80 and j = 60
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Pressure (hPa)

Unusual drop in theoretical snow level, with snow almost at sea level

and significant accumulations in the Serra de Tramontana

23-02-27 1900 UTC, Location: i =75 and j = 60
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Pressure (hPa)

Unusual drop in theoretical snow level, with snow almost at sea level

and significant accumulations in the Serra de Tramontana

23-02-27 1900 UTC, Location: i = 85 and j = 60
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Extreme precipitation in the Balearic Islands

 TRAM simulation
- Operation SR domain

« Kain-Fritsch 2 convective scheme: ON and OFF

SR (2 km)




Extreme precipitation in the Balearic Islands

TRAM simulation

Operation SR domain

SR (2 km)

Kain-Fritsch 2 convective scheme: ON and OFF

Initialized with:
o GFS generated on 26/02/2023 at 00 UTC from 0 to 96
simulation hour every 3 h

o ECMWEF analysis - 26/02/2023 to 01/03/2023 every 6 h

o ECMWEF 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
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Extreme precipitation in the Balearic Islands

Taylor diagram 27 and 28 February 2023 from 07 to 07 UTC

Plots in one graph correlation coefficient and the C°”§_'§“°”
centered pattern root-mean-square difference = | 0.2
between the forecast and the observed field, and 04
the standard deviation of both fields
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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
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Extreme precipitation in the Balearic Islands

ROC area
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Extreme precipitation in the Balearic Islands

Juliette

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?
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Extreme precipitation in the Balearic Islands

Juliette
"”1 'Rank Histogram
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(uncertainty) of the observations? Biased
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Storm Juliette. Sentinel-3. 28 February 2023
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Storm Juliette sweeping across
the island of Mallorca
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