
Figure 1 Medicane Ianos approaching Greece at peak intensity on 17 September 2020.
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Dear Colleagues,

This safety letter addresses the phenomenon of extra tropical and tropical-like cyclone appearing in

the Mediterranean region known as medicanes. The material presented is to an extend based on the

article published by John Franklin1 in the EASA air operations community, part of which is reproduced

in the body of this text, and also the Safety Information & Advisory Notice 04-2022 published by the

HCAA. In this safety letter we have supplemented the two publications mentioned above with

additional references from academic work on medicanes to illustrate further the relevance of

medicanes to the eastern Mediterranean sea and to supplement it with local examples in order to

demonstrate the relevance of the topic to our flight operations.

Safe Landings,

Iason RIGAS

Safety Manager

1 https://www.easa.europa.eu/community/topics/medicanes
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There are a range of weather-induced hazards in the Mediterranean which involve

short-lived depressions (Mediterranean lows or Mediterranean depressions). The

most intense of these are called Mediterranean cyclones or ‘medicanes’. Medicanes

are tropical – like cyclones that occur over the Mediterranean Sea; although their

structure and behaviour resemble the features of a hurricane, medicanes are weaker

in intensity, affect smaller areas, have shorter lifetime and they are triggered by the

strong temperature gradient of a cold pool in the higher atmosphere rather than the

instability created by high sea surface temperatures. Medicanes are particularly

dangerous as they are accompanied by high intensity precipitation, flooding, as well

as strong winds which can exceed 100km/h and cause severe damage on coastal

areas. As aviators we ought to understand the risks associated with medicanes and

to cancel immediately any flying activities in areas likely to be affected.

Figure 2 Extensive flooding cause by Ianos medicane in 2020

1.1.1.1. UnderstandingUnderstandingUnderstandingUnderstanding MedicanesMedicanesMedicanesMedicanes

Several studies indicates that medicanes are low pressure systems which often

originate as systems of baroclinic nature but enter a new stage of development

when a set of conditions are met. Their development is driven by convection and

air-sea interaction rather than baroclinic instability causing their shape and

behaviour to be similar to those of tropical cyclones (Cavicchia et al., 2014) . In the

Mediterranean region thousands of cyclons are observed every year and as some of

these cyclons might undergo a transition to tropical-like dynamics, forecasting

medicanes is a difficult task which is mainly based on the environmental factors

known to be associated with medicanes.

As seen in Figure 3 below, medicanes occur mostly in three Mediterranean regions.

The primary region is the western Mediterranean including the southern France and
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the western coast of Corsica and Sardinia. The second region is located in the Ionian

Sea between Sicily and Greece and the third region is the Aegean Sea but it is

characterised by a lower number of events (Cavicchia et al., 2014) . Systems that

obtain strength significant enough to be called medicanes appear on average 1-2

times per year.

Figure 3 Geographical distribution of the genesis of medicanes detected (Source: Cavicchia et al., 2014)

Figure 4 Spatial density distribution of intense cyclones (Source: MEDEX project Tous & Romero, 2013)

It is important to note that the seasonal cycle for the western Mediterranean and

Ionian region is different. In the western Mediterranean, medicane formation

steadily increases during Fall and starts to decrease in January with a tail extending

in the spring. As shown in Figure 4, in the Ionian Sea there is a sharp peak in January

with much less activity during Fall and Spring.
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Figure 4 Number of medicanes per month (total number in the period 1948-2011) formed in the western

Mediterranean (grey shaded bars) and in the Ionian area (white unshaded bars) Source: (Cavicchia et al., 2014)

2.2.2.2. PhysicalPhysicalPhysicalPhysical CharacteristicsCharacteristicsCharacteristicsCharacteristics ofofofof MedicanesMedicanesMedicanesMedicanes

Some qualitative criteria to identify Medicanes include a continuous cloud cover and

symmetric shape around a clearly visible cyclone eye, and sustained wind of

100km/hour or more. In general, most Medicanes have radius of 70 to 200 km,

retain their tropical characteristics for up to 3 days and travel between 1,000 km and

3,000 km. Medicanes often dissipate into barometric lows of less dimension and

weaker intensity and continue their trajectory until their rotational characteristics

are completely lost, most often after they lose contact with the sea surface that

provides them with moisture and energy.

A small proportion of Medicanes achieve sustained winds as strong as a Category 1

hurricane2 and rarely, even more.

3.3.3.3. ForecastingForecastingForecastingForecasting MedicanesMedicanesMedicanesMedicanes

The triggering of these intense weather phenomena can be forecasted up to a week

before. A significant uncertainty in the forecast lies within the intensity and the

trajectory of the system which can be attributed to the small number of actual

weather observations over the areas of formation.

Since Mediterranean is a closed sea that consists of many countries, each of them

forecasts for its own area. Within the Network of European Meteorological Services

(EUMETNET), there are alliances that forecast all severe weather events and issue a

2 According to Saffir-Simpson hurricane wind scale category 1 means sustained winds with speed of

64 to 82 kt (119-153 km/h) and the following types of damage. ‘Very dangerous winds will produce

some damage: Well-constructed frame homes could have damage to roof, shingles, vinyl siding and

gutters. Large branches of trees will snap and shallowly rooted trees may be toppled. Extensive

damage to power lines and poles likely will result in power outages that could last a few to several

days.’
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common naming for such events. This name is kept for all the areas that the severe

weather event will affect, and it is communicated uniformly to public.

The warnings for each weather event and the areas affected are provided in the

METEOALARM website3. METEOALARM provides relevant information necessary to

prepare for severe weather event, expected to occur somewhere over Europe. It

alerts users to the possible occurrence of severe weather, such as heavy rain with

risk of flooding, severe thunderstorms, gale-force winds, heat waves, etc.

METEOALARM is developed for EUMETNET and the information it contains is

provided by national weather services.

4.4.4.4. MedicanesMedicanesMedicanesMedicanes inininin GreeceGreeceGreeceGreece

Medicanes are triggered by several factors and are usually associated with a strong

temperature gradient of a cold pool in the higher atmosphere. An example of such a

cold pool created in June 2020 can be seen below:

In surface pressure charts cyclones are illustrated as a low pressure depression and

typically with the associated frontal developments which accompany depressions

during their different stages of development. Do remember that on aeronautical

surface charts at the moment there will be no clear distinction between a low

pressure depression and a medicane.

3 https://meteoalarm.org/en/
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Figure 4 Typical representation of a low pressure on a surface pressure chart

A medicane will be also visible on satellite imagery as a large scale low pressure

depression but only experts would be able to distinguish between a medicane and

and a low pressure depression. A few examples of medicanes are shown below:
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Figure 5 Examples of medicanes as seen in IR imagery (Tous & Romero, 2013)

In the Greek region we can roughly distinguish between two variants of

thunderstorm activities. The spatial distribution of Mediterranean thunderstorms

shows a strong dependency on topography with the occurrence being more frequent

over land during summer and with winter and autumn thunderstorms being less

frequent but with their majority developing over the sea (Galanaki et al., 2018) . In

the case of medicanes the data shows a higher precipitation efficiency over land and

therefore a travelling medicane developed typically as a baroclinic depression over

water, can cause high precipitation rates over the mainland (Flaounas et al., 2019) .

A typical scenario can be demonstrated by looking into the Ianos medicane in

September 2020, in which a baroclinic depression originating in the Ionian Sea region

developed into a medicane which affected strongly the south of Italy and western

Greece. Ianos is the most intense tropical-like cyclone to date (D’Adderio et al.,

2022).

Figure 6 Trajectory of Medicane Ianos as described by the position of the minimumMSLP value estimated by

ERA5 data (dash-dot line) (D’Adderio et al., 2022)
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5.5.5.5. FutureFutureFutureFuture trendstrendstrendstrends regardingregardingregardingregarding MedicanesMedicanesMedicanesMedicanes

In the Mediterranean Sea (especially the Eastern part) the rate of warming

supersedes the global average. The change of many environmental parameters due

to global warming is expected to change the frequency of appearances of Medicanes,

their time and spatial magnitude and their impact, especially over coastlines.

Research work predict an increasing trend of appearances of strongest Medicanes in

the short term and fewer appearance of weaker Medicanes (refer to the

Intergovernmental Panel on Climate Change Assessment Report No 6, Chapter 12).

Medicanes are likely to become more vigorous in autumn relative to spring and

winter and to achieve more often hurricane intensity. Their tracks are likely to shift

south and east in the Mediterranean, with more common occurrences in the Ionian

Sea, a trend that has already been observed in the recent years.

6.6.6.6. TipsTipsTipsTips forforforfor pilotspilotspilotspilots andandandand staffstaffstaffstaff

When medicanes are forecasted they will normally receive adequate coverage over

the media as civil protection authorities will inform the public. Look out for

medicane warnings on TV and Radio which will normally be identified by the name

assigned to the approaching depression. Sources like Metoalarm can be useful to

determine the potential impact and areas affected. Additionally:

 Do not plan to fly in the areas likely to be affected and keep in mind that such

systems can affect adversely larger geographical areas

 Do not attempt to fly through a medicane

 If you inadvertently end up flying and being affected by a medicane divert to

the nearest suitable airport, land, and secure the plane

 Secure the aircraft well if a medicane is forecasted, remember to tie the

aircraft down and secure any objects in the vicinity of the aircraft which

might be blown by strong winds and hit the aircraft causing damage

Remember that medicanes will be associated with the characteristics of severe

thunderstorms including but not limited to:

 Strong winds with potential crosswinds exceeding AFM limitations, strong

windshear

 Heavy precipitation leading to potential flooding on the ground

 Wet/contaminated runways

 Severe turbulence and icing

 Strong updrafts and downdrafts which might exceed the capabilities of the

aircraft to climb or descend
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