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Storm Daniel: Omeqga block turned into Medicane
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What is a Medicane?

Mediterranean tropical-like cyclone

» Systems with tropical characteristics in the Mediterranean:
- Some symmetrical structure and clearly visible cyclone eye
- Warm core (usually shallow)
- Upper tropospheric outflow

- Convection and latent heat release

- Rain bands, no frontal structure
» But Baroclinic origin, smaller size, no need for very warm SST
* Peaking in September-January

» Two main regions: Northwestern Mediterranean and lonian
Sea

e Large impacts due to topography surrounding Med Sea. . Medicane lanos Sep 2020
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reek Phase 4-7 September 2023
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Libvan Phase 8-12 September 2023
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Igh Mediterranean SST before the storm

Mean daily Mediterranean SST (01/01/1982-09/01/2024) deseasonalized
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Igh Mediterranean SST before the storm

Mean daily Mediterranean SST (01/01/1982-09/01/2024) deseasonalized
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Model experiments

WRF 4.5.1 at 3 km spatial resolution
First experiment:
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Precipitation (mm)

Model performance
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Accumulated rainfall 4-7 September
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Accumulated rainfall 8-12

September
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Model performance
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Model experiments
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SST differences between experiments
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Precipitation differences between ensembles
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Domain-average ensemble mean difference of 42%
Greece 17%
Lybia 81%
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Precipitation (mm hr—1)

Differences In rainfall time series: Domain
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Differences in rainfall time series: Greece and Libva

Greece Libya
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Precip. (mm hr-1)
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Where did the rain come from?

Backtracking moisture sources back to 22 August using ERAS
and WAMZ2layers tracking algorithm
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Where did the rain come from?

Events used to backtrack moisture
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Where did the rain come from?
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Differences in Surface Enthalpy and Precip. Water
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Mixed mechanisms

Bc?ra and Etesian winds driving Direct link between surface heat
Wind Induced Surface Heat Exchange (WISHE) fluxes and vortex circulation
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Differences in Sea Level Pressure and Wind Speed

4l 8 I
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Differences In the track and depth

a Full track of Daniel
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Conclusions
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Undergoing research



Cut-off lows in the western Mediterranean

0.25° ECMWF « 500-hPa Height (dam) ot 7000 Wi K back
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Cut-off lows in the western Mediterranean: Valencia 2024

| PRECIPITACIO (mm) e < i s 2 - Conca hidrografica del Turia T|me Ralnfa”

29/10/2024 ' / - Conca hidrografica del Magre
SR : - Conca hidrografica del Poio
- Conca hidrografica del Torrent
10-min 42 mm
30-min 103 mm
1-hour 185 mm
2-hour 320 mm
3-hour 476 mm

6-hour 620 mm

| Font: AVAMET, AEMET, CHJ

: - "} A )
| . | < -
P - A_;.’/ ‘:'i
T e —__— = 12-hour 720 mm

232 tatalities 24-hour” 772 mm

Multiple national records

*National 24h record: 817 mm Oliva (Valencia) Nov-1987



Cut-off lows In the western Mediterranean: Valencia 2024

Accumulated precipitation 24h (2024-10-29)

WRF 2-km
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Pseudo Global Warming (PGW) to study extreme rainfall

WRF Experiments

Elevation
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Pseudo Global Warming (PG

all-year

seasons
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Precipitation (mm hr—1)

Rainfall timeseries Libya
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