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MEDICANES - INTRODUCTION

Mediterranean tropical-like cyclones, often referred to 
asMediterranean cyclonesor Mediterranean hurricanes, and 

shortened as Medicanes, are meteorological phenomena 
occasionally observedover the Mediterranean Sea.

First identified in the Mediterranean basin in the 1980s, when 
widespread satellite coverage showing tropical-looking low 
pressures which formed a cyclonic eye in the center were 
identified.

Medicanes show no difference from other tropical storms and 
they are not different from hurricanes elsewhere in the world.



3

MEDICANES ς INTRODUCTION
Meteorological Development-Characteristics

The development of Medicanes requires:
1. Low wind shear,
2. Atmospheric instability induced by incursions of cold air,
3. It is usual that Medicanes are also accompanied by upper-level troughs, providing 

energy required for intensifying atmospheric convectionτthunderstormsτand heavy 
precipitation. 

4. Rising cool air may provide necessary moisture. Warm sea surface temperatures (SSTs) 
are mostly unnecessary, however, as most Medicanes' energy are derived from 
warmer air temperatures. 

When these favorable circumstances coincide, the genesis of warm-core Mediterranean 
tropical cyclones, often from within existing cut-off cold-core lows, is possible in a 
conducive environment for formation.
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MEDICANES ς INTRODUCTION
Areas of Development
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NOTABLE MEDICANES
Deadly Medicanes

MedicaneΩs 
Name 

Year 
Number of 

Deaths 
Daniel 2023 җ5,951 

Unnamed 1969 җ600 
Numa 2017 22 
Rolf 2011 12 
Blas 2021 9 

Apollo 2021 7 
Zorbas 2018 җ6 (2 missing) 
Ianos 2020 4 (1 missing) 

Qendresa 2014 3 
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a95L/!b9 ά5!bL9[έ όп-12 Sept 2023)
Meteorological Development

Daniel was initially formed as a low-pressure system around 
4 September 2023 in the Ionian Sea with its surface temperature 
within the range of tropical transition. The system moved inland over 
the Balkan Peninsula and it  was blocked by the atmospheric 
circulation (omega blocking) which led to long-lasting torrential 
rains, notably over the Thessaly region, Greece. The system became 
a Mediterranean cyclone on 5 September 2023. Daniel transitioned 
into a Mediterranean tropical-like cyclone (Medicane) on 9 
September 2023. During the following days, the system moved 
southeastward, peaking as a tropical storm with winds recorded at 83 
km/h.  On 10 September 2023 hit the Benghazi area of Libya. Then, 
Daniel went east and continued inland before degenerating into a low 
pressure-area later on, with the storm dissipating by 12 September 
2023.

Storm Daniel near peak 
intensity on 9 September 2023
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a95L/!b9 ά5!bL9[έ όп-12 Sept 2023)
Meteorological Development (Omega Blocking)

Europe 5-8/ 9/ 2023  Atmospheric Circulation (Omega Blocking)

Air Jet

Intense Rainfall
Intense 
Rainfall

High Temperatures 

Adapted from:
https://www.meteo.gr/

https://www.meteo.gr/
https://www.meteo.gr/
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a95L/!b9 ά5!bL9[έ όп-12 Sept 2023)
Meteorological Development (Atmospheric Processes)

Adapted from:
https://www.meteo.gr/

Medicane Daniel ς Explanation of extreme rainfall in central Greece

Slow South-Southwest 
movement of Cold Lake

Low Barometric 
on surface

Cold Air masses in mid and 
upper troposphere

Transport of large amounts of 
moisture from the Aegean Sea

High SSTs

https://www.meteo.gr/
https://www.meteo.gr/
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Impacts
a95L/!b9 ά5!bL9[έ όп-12 Sept 2023)
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Impacts
a95L/!b9 ά5!bL9[έ όп-12 Sept 2023)

Storm Daniel was regarded by researchers from Yale University as the deadliest 
single flood event to hit Africa in recorded history, with its death toll surpassing 
flooding in Algeria that killed 3,000 in 1927. It was also regarded as the deadliest 
storm globally since at least Typhoon Haiyan in 2013.

Country Deaths
Damage in 

$US
Greece 17 2.14 billion
Turkey 7 -

Bulgaria 4 -
Libya 5,923 19 billion
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Impacts in Thessaly, Greece
a95L/!b9 ά5!bL9[έ όп-12 Sept 2023)



12

Impacts in Thessaly, Greece
a95L/!b9 ά5!bL9[έ όп-12 Sept 2023)

Damages in 
engineering works 
from Daniel andElias
Prefecture of 
Karditsa
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Thessaly Region
a95L/!b9 ά5!bL9[έ όп-12 Sept 2023)

Legend

Study Area

Prefecture

R.B. Pinios

Reservoirs

Major Cities

River 
Network

Elevation (m)
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Rainfall Depth (4-7/9/2023)
a95L/!b9 ά5!bL9[έ όп-12 Sept 2023)

7/9/2023

4/9/2023 5/9/2023 6/9/2023
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Rainfall Depth (4-7/9/2023)
a95L/!b9 ά5!bL9[έ όп-12 Sept 2023)

4-7/9/2023

Legend
Total Daniel 
4-7/9/2023
Rainfall (mm)

Station

Prefecture

Study Area

R.B. Pinios
W.D. Thessaly 
(08)
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Rainfall Depth (4-7/9/2023)
a95L/!b9 ά5!bL9[έ όп-12 Sept 2023)

Station
Total Rainfall Daniel  

4-7/9/2023  (mm)

September Mean Rainfall 

(mm)

Mean Annual Rainfall 

(mm)

Anavra 447.0 30.6 735.1
Deskati 182.6 30.9 697.2

Domokos 382.0 35.1 577.0
Drakotrypa 669.0 48.9 1336.8
Kalampaka 356.0 32.2 752.5
Karditsa 658.8 26.6 607.7
Kerasea 180.1 33.4 753.3

Loutropygi 284.6 42.4 916.9
Mouzaki 598.4 37.9 1015.5
Pezoula 762.4 43.4 1176.0
Pertouli 798.0 64.9 1396.3
Rentina 290.0 54.5 1253.7
Skopia 241.3 38.4 547.2

Stournareika 575.0 72.5 1849.5
Trikala 477.4 31.6 697.7

Chalkiades 466.0 26.5 509.0

Study Area Mean Rainfall 425.90 34.6 751.9
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Rainfall Return Period
a95L/!b9 ά5!bL9[έ όп-12 Sept 2023)

d = 1 h d = 6 h d = 12 h

d = 24 h d = 48 h d = 72 h
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a95L/!b9 ά5!bL9[έ όп-12 Sept 2023)
Storm Daniel Total Flooded Area Ғ мΣпмлkm2

Legend
Maximum Flooded Area

Reservoir ς Hydrographic Network
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Flood Modelling Flow Chart
a95L/!b9 ά5!bL9[έ όп-12 Sept 2023)
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Hydrologic Simulation

a95L/!b9 ά5!bL9[έ όп-12 Sept 2023)

22 main sub-basins
87 sub-basins

45 river reaches
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Hydrologic Simulation т Hydrometric Stations
a95L/!b9 ά5!bL9[έ όп-12 Sept 2023)

Five (5) hydrometric 
stations installed by the 

Hellenic Centre for 
Marine Research 

(Institute of Marine 
Biological Resources 
and Inland Waters)

Enipeas  J40

Magoula  J41

Theopetra  J42

Lithaios  J43

Nomi  J45

Legend

Nodes

Pref. Trikala

Pref. Karditsa
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Hydrologic Simulation т Hydrometric Stations
a95L/!b9 ά5!bL9[έ όп-12 Sept 2023)

Magoula, J41
Watershed Area = 166.80 km2

Theopetra, J42
Watershed Area = 152.00 km2

Lithaios, J43
Watershed Area = 152.00 km2

Observed FlowSimulated Flow Observed FlowSimulated Flow Observed FlowSimulated Flow
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Hydraulic/Hydrodynamic Simulation
a95L/!b9 ά5!bL9[έ όп-12 Sept 2023)

Pinios River Basin Outlet, J0
Watershed Area = 6071.70 km2

Qmax = 2,735 m3/s
TQmax : 7/9/2023   04:10

Nomi, J45
Watershed Area = 1809.70 km2

Qmax = 910 m3/s
TQmax : 7/9/2023   20:00

------- Simulated Flow

------- Observed Flow
------- Simulated Flow


