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UIB first paper (Homar et al. 2003)



• Extreme windstorms physically analogous to tropical 
cyclones (warm-core, surface flux-driven)

UIB first paper (Homar et al. 2003)
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MM5 experiments, factors separation: LHF, PV perturbation
and their synergism:

UIB first paper (Homar et al. 2003)

00 UTC 12 UTC



• Satellite Aqua @ 7 Nov 2014 12:21 UTC:

Last UIB paper (Carrió et al. 2017, cond. acc.)



• Observed Wind and Pressure records:

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. Surface pressure (hPa, solid line), sustained and gust winds (m s-1, light and 
dark grey bars respectively) from METAR stations, at (a) Pantelleria, (b) Lampedusa, 
(c) Malta and (d) Catania. Indicated times in UTC of 7 November 2014. Note the 
temporal scale changes among panels. 

!
!
!
!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

970

975

980

985

990

995

1000

1005

1010

1015

0

10

20

30

40

50

60

70

00
:2
0

02
:2
0

04
:2
0

06
:2
0

08
:2
0

10
:2
0

12
:2
0

14
:2
0

16
:2
0

18
:2
0

20
:2
0

22
:5
0

00
:5
0

02
:5
0

04
:5
0

06
:5
0

08
:5
0

10
:5
0

12
:5
0

14
:5
0

16
:5
0

18
:5
0

20
:5
0

22
:5
0

00
:5
0

970

975

980

985

990

995

1000

1005

1010

1015

0

10

20

30

40

50

60

70

00
:1
5

01
:1
5

02
:1
5

03
:1
5

04
:1
5

05
:1
5

06
:1
5

07
:1
5

08
:1
5

09
:1
5

10
:1
5

11
:1
5

12
:1
5

13
:1
5

14
:1
5

15
:1
5

16
:1
5

17
:1
5

18
:1
5

19
:1
5

20
:1
5

21
:1
5

22
:1
5

970

975

980

985

990

995

1000

1005

1010

1015

0

10

20

30

40

50

60

70

00
:1
5

00
:4
5

01
:1
5

01
:4
5

02
:1
5

02
:4
5

03
:1
5

03
:4
5

04
:1
5

04
:4
5

05
:1
5

05
:4
5

06
:1
5

970

975

980

985

990

995

1000

1005

1010

1015

0

10

20

30

40

50

60

70

00
:1
5

00
:4
5

01
:1
5

01
:4
5

02
:1
5

02
:4
5

03
:1
5

03
:4
5

04
:1
5

04
:4
5

05
:1
5

Figure!5.!Surface!pressure!(hPa,!solid!line),!sustained!and!gust!winds!(m!s<1,! light!and!dark!grey!bars!respectively)!
from!METAR! stations,! at! (a)! Pantelleria,! (b)! Lampedusa,! (c)!Malta! and! (d)! Catania.! Indicated! times! in!UTC!of! 7!
November!2014.!Note!the!temporal!scale!changes!among!pannels.!

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. Surface pressure (hPa, solid line), sustained and gust winds (m s-1, light and 
dark grey bars respectively) from METAR stations, at (a) Pantelleria, (b) Lampedusa, 
(c) Malta and (d) Catania. Indicated times in UTC of 7 November 2014. Note the 
temporal scale changes among panels. 
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Figure 5. Surface pressure (hPa, solid line), sustained and gust winds (m s-1, light and 
dark grey bars respectively) from METAR stations, at (a) Pantelleria, (b) Lampedusa, 
(c) Malta and (d) Catania. Indicated times in UTC of 7 November 2014. Note the 
temporal scale changes among panels. 
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Figure 5. Surface pressure (hPa, solid line), sustained and gust winds (m s-1, light and 
dark grey bars respectively) from METAR stations, at (a) Pantelleria, (b) Lampedusa, 
(c) Malta and (d) Catania. Indicated times in UTC of 7 November 2014. Note the 
temporal scale changes among panels. 
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Pantelleria Lampedusa

Malta Catania

Last UIB paper (Carrió et al. 2017, cond. acc.)



Last UIB paper (Carrió et al. 2017, cond. acc.)

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Potential Vorticity (PVU, shaded) at 300 hPa, geopotential height (gpm, 
solid line) and temperature (°C, dashed line) from NCEP analyses at 500 hPa on 00 
UTC (a) 5, (b) 6, (c) 7, (d) 8 November 2014. 
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Figure!3.!Potential!Vorticity!(PVU,!shaded)!at!300!hPa,!geopotential!height!(gpm,!solid!line)!
and!temperature!(°C,!dashed!line)!from!NCEP!analyses!at!500!hPa!on!00!UTC!(a)!5,!(b)!6,!(c)!7,!
(d)!8!November!2014.!

Potential Vorticity (300 hPa; shaded), geopotential (solid lines) and 
temperature (dashed lines) at 500 hPa

5 Nov 6 Nov

7 Nov 8 Nov



Last UIB paper (Carrió et al. 2017, cond. acc.)
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• Hart diagram over ECMWF operational analysis:



Last UIB paper (Carrió et al. 2017, cond. acc.)

• WRF 2.5 km sensitivity experiments:



PV INV + FACT. SEP. diagnosis



PV INV + FACT. SEP. diagnosis



PV INV + FACT. SEP. diagnosis



PV-based
DIAGNOSIS

ULev PV perturbation above 700 hPa

LLev Surface thermal anomaly and PV perturbation below 700 hPa

DIAB Positive PV perturbation below 500 hPa in areas with RH > 70%

Geopotential
height perturbation

PV INV + FACT. SEP. diagnosis



MEAN ULev

LLev DIAB



ULev + LLev ULev + DIAB

LLev + DIAB ULev + LLev + DIAB
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MEDICANE 7th November 2014
• Set up a 1-h  assimilation cycle over a 18-h window followed by

a 36h forecast, 2.5km (15km larger domain)

Generation of a MEPS: ENKF SETUP

6 Nov

1h

06 UTC 00 UTC
7 Nov

18h

1h 1h …

36h

12 UTC 17 UTC



MEDICANE 7th November 2014
• Set up a 1-h  assimilation cycle over a 18-h window followed by

a 36h forecast, 2.5km (15km larger domain)
• Gaussian localization (300km H, 4km V)
• 24 members, multiphysics

[2x(2xMPHY, 3xPBL, 2xRAD)]:
• Microphysics: Thompson (8); NSSL (17)
• PBL & SFC: Yonsei Univ. (1); Mellor-Yamada-Janjic (2);

Mellor-Yamada Nakanishi Ninno (5)
• Radiation: Dudhia (1) and RRTMG (2)

• Prior: ECMWF EPS members with largest 
differences over domain

• Data: “Traditional” metar, radiosonde, acars
and marine

Generation of a MEPS: ENKF SETUP



Generation of a MEPS: ENKF Safety check

• Spread growth and consolidation after 12 h of EDA:



Generation of a MEPS: EnKF Safety check

• Spread growth and consolidation after 12 h of EDA:



EnKF forecasts: mean fields and spread

• Mean and std MSLP
• Domain 1 (15km)

00, 03, 06 09 UTC 12, 15, 18 21 UTC

7 Nov 2014



EnKF forecasts: mean fields

• MSLP and SPD 925hPa
• Domain 2 (2.5km)
• T: 4-9UTC 7Nov



EnKF forecasts: mean fields

• MSLP and SPD 925hPa
• Domain 2 (2.5km)
• T: 10-15UTC 7Nov



EnKF forecasts: individual members

• MSLP and thetae-850hPa
• Domain 2 (2.5km)
• T: 14UTC 7Nov (+14h)

MSLP Malta



Covariances analysis

• The covariance of an scalar J to any other scalar xij is determined by:

!"#(%, '()) =
1

- − 1 / %̅ − %1 '() − '()1
2

134



Covariances analysis: EnKF DA

• J: MSLP @      
• Xij: T @ low levels

23UTC 6Nov (17 EDA cycles) 00UTC 7Nov (18 EDA cycles)



Covariances analysis: Physical analysis

• J: MSLP @      12 UTC
• Xij: H @ low levels
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Statistical-deterministic approach

Developed by Emanuel and his team in the context of the long-term 
wind risk associated with tropical cyclones:

• Low-cost generation of thousands of synthetic storms
• Statistically robust assessment of risk (e.g. return periods for winds)

• Genesis: Random draws from observed PDF or Random seeding
• Track: Randomly varying synthetic winds (respecting climatology) 
• Environment: Previous winds + monthly-mean thermodynamic fields
• Intensity and radial distribution of winds: CHIPS model
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Return
Period 34 kt
Summary

CORR
REAn01 = 0.768                                   
REAn02 = 0.742
MEAN    = 0.755

RMSE
REAn01 = 2.157                                   
REAn02 = 4.131
MEAN    = 3.144



Return
Period 60 kt
Summary

CORR
REAn01 = 0.604                                   
REAn02 = 0.649
MEAN    = 0.626

RMSE
REAn01 = 4.972                                   
REAn02 = 8.418
MEAN    = 6.695
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http://www.uib.es/depart/dfs/meteorologia/METEOROLOGIA/MEDICANES

(Somewhat Outdated) Catalog of cases:



Victor.Homar@uib.cat

Thank you!


