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Ianos (named by Greece Meteorological Service) was a strong and unusually 

long-lived tropical cyclone over the Central Mediterranean Sea which was officially 

declared to tropical cyclone ‘01M’ from UKMet and CIMSS. The cyclone formed near 

Libya and gradually strengthened into a brief Category 1 hurricane by 16 September. 

After a slight decrease in strength, Ianos became a hurricane again in the second half of 

17 September before its landfall on Greece, what was followed by a more significant 

weakening on 18 September. However, the cyclone temporarily re-strengthened west of 

Crete on the next day, but it got sheared on 20 September and became a post-tropical 

low. Ianos caused severe wind gusts and high amount of rain in Greece which led flash 

floods and mudslides. 
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Synoptic history 

On 7 September an upper-level cut-off low reached the western part of the 

Mediterranean Sea and caused showers and thunderstorms from the Balearic Island and North 

Algeria to Corsica, Sardinia, Sicily and Tunisia between 7 and 12 September as it meandered 

in that area. A weak surface low also formed beneath the upper-level cyclone which had some 

similarity with a subtropical depression on 11 September, but the convection did not reach 

enough organization to the classification. After it the upper-level low displaced between 

Tunisia and Sicily and on 13-14 September large clusters of thunderstorms developed south 

associated with it. 

Meanwhile a weak, elongated surface low formed over the Gulf of Sirte on the second 

day, where the sea surface temperature were around 27-28 °C (Fig. 14). The low gradually 

moved closer to the southern edge of the convective system by the evening hours, and 

relocated under the convection by the midnight hours. Around this time the convection 

became more concentrated near the center with spiral bands while it remained sustain and 

quite deep with cloud top around -60, -65 °C (Fig. 3). Based on these and earlier ASCAT 

measurements (65 km/h (35 kt) winds) it had been estimated that the system became a 

tropical storm by 0000 UTC 15 September. In the next hours the convection started to 

collapse and became warmer, and by the late afternoon hours Ianos produced only 

intermittent patches of deeper convection near its center. However, the low-level circulation 

remained well-defined and symmetrical based on the visible satellite images. The cyclone 

moved very little in this period, but then it turned to northeastward. Around 1600 UTC a large 

burst of deep convection occurred on the northeast edge of the center with cloud tops around -

65 °C (Fig. 4) which became sustained and expanded thereafter, but as some southerly shear 

affected the cyclone the convective cluster remained on the north and northeast side of the 

circulation. During the next day a strong upper-level poleward outflow channel developed 

northward of the cyclone by a jet streak across Italy toward Croatia, Bosnia and Hungary that 

also helped the convection. The shear weakened in the early afternoon hours and this caused 

rapid change of the cyclone’s structure from shear pattern to curved band pattern within only 

a few hours (Fig. 5a), and in addition upper-level outflow started to expand in every direction, 

the most significantly to the west (Fig 5b). In the late afternoon hours a partial eyewall also 

formed what was visible on a microwave satellite image (Fig. 6) too, but the convection 

started to warm at this time and in the evening the deep convection almost totally dissipated. 
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This mostly was caused by dry air intrusion from the surrounding air mass, but because the 

cyclone slowed down and became stronger when the low-level center moved under the 

organizing convection, upwelling of cooler sea water also contributed to the weakening which 

was certified by satellite measurements (Fig. 14). 

Deep convection started to redevelop around the center only in the morning hours of 

17 September while the cyclone turned east-northeastward, but it recovered the cyclone fast. 

At 1139 UTC a microwave satellite measurement from CIMSS already showed a partial 

eyewall (Fig. 27d) and in the afternoon hours the convection sometimes fully wrapped around 

the cyclone’s center temporarily led the formation of a bone fide eye (Fig. 7). But due to mid-

level dry air – that still persisted mainly south of the cyclone, and also the proximity of the 

mountainous area of West Greece with dry easterly-southeasterly downwind – the eyewall 

always collapsed within a short time. However, the upper-level outflow remained well-

defined and symmetrical in all quadrants. Before the landfall, in the evening hours the 

convection became more sustained and intense with high rain rate on the west side of the 

circulation, and later it wrapped around the center resulted the formation of a more well-

defined eye. The cloud top temperature also decreased to around -60, -65 °C from the earlier 

values of -55 °C (Fig. 8). The eye was confirmed by a microwave satellite pass at 2231 UTC 

(Fig. 9). Based on the structural development of the cyclone it likely reached the lower end of 

the Category 1 intensity on Saffir-Simpson hurricane scale by 1800 UTC 17 September and 

strengthened a little more in the next hours which was also supported by the measured data 

(see in chapter ‘Meteorological statistics’). Ianos made landfall on Kefalonia Island around 

0100 UTC and although the convection weakened by this time the eye became clearer 

(Fig. 10a) and radar also showed well-defined but partially open eyewall around and after the 

landfall (Fig. 10b). In the next hours the cyclone still produced intermittent bursts of deep 

convection as it slowed down significantly and made a northward jog toward Lefkada Island 

but its strength leveled down rapidly. Initially the storm retained its well-defined, symmetrical 

structure with curved bands and widespread upper-level outflow as it remained over water 

around the Ionian Islands (Fig. 11), however the convection degraded very fast in the evening 

hours. 

Due to an approaching cold front Ianos turned southward in the night hours slightly 

affected the western part of the Greece mainland. In the second half of the night the 

convection totally dissipated but a small patch of thunderstorm redeveloped in the morning 

hours of 19 September. Although the cyclone moved over slightly cooler water west of Crete 
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(Fig. 14) as it turned southeastward, the convection gradually became more organized in the 

daytime; however the cyclone remained very small. By late afternoon a well-defined central 

dense overcast formed with spiral bands around it (Fig. 12), and an eye-like feature also 

appeared for a short time around sunset (Fig. 13). But in the evening hours west to 

southwesterly shear started to increase over the small cyclone and thanks to this its structure 

collapsed really fast. However, it produced intermittent burst of deep convection on the 

northeast side of the circulation until the late afternoon hours of 20 September, before became 

a post-tropical cyclone by 1800 UTC. The remnant low-level swirl of Ianos made its final 

landfall in northwest part of Egypt, near Marsha Matruh in the morning hours of 

21 September degenerated into an open trough shortly thereafter. 

Meteorological statistics 

Ianos was fairly well analyzable based on the surface observations (Tabl. 2, Tabl. 4.a, 

4.b) and ship reports (Tabl. 3). The various satellite measurements and estimates like ASCAT 

(Fig. 15), SMAP and CIMSS ATMS were also very useful in determining the strength of the 

cyclone. 

Winds and pressure 

After the cyclone formed as an elongated low-pressure area, an ASCAT pass at 

2055 UTC 14 September already showed – calculated – 1-minute wind of 66 km/h (36 kt) on 

the western side of the circulation. The next pass at 0921 UTC 15 September confirmed that 

the circulation became much better organized and although it showed some decrease in winds, 

ships around the cyclone reported 10-minutes sustained winds around 50-55 km/h (25-30 kt) 

which indicated that the cyclone likely remain a weak tropical storm after its consolidation in 

the night hours. ASCAT passes in the evening confirmed the strengthening of the cyclone 

with 1-minute maximum winds of 72 km/h (39 kt) at 1921 UTC and 74 km/h (40 kt) at 

2035 UTC. In addition, the circulation became even more symmetrical and tropical-like as the 

wind-maximum concentrated directly in the core of the cyclone. 

ASCAT measurements in the next 2 days showed that the radius of the storm-force 

winds extended in both quadrants, and the cyclone also retained its well-defined, symmetrical 

structure. Although the ASCAT’s did not showed stronger winds than 80-90 km/h (43-48 kt), 

SMAP measurements at 0516 UTC and 1616 UTC on 16 September showed – calculated – 

maximum 1-minute winds of 95 km/h (51 kt) and 114 km/h (61 kt), while a ship reported 
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89 km/h (48 kt) 10-minutes sustained wind at 0900 UTC. These data indicated gradually 

strengthening during the night and morning hours despite the sheared convective pattern. 

Based on the earlier mentioned structural improvement in the afternoon hors, the second 

SMAP measurement and a wind estimation of 118 km/h (64 kt) by CIMSS ATMS at 

0018 UTC 17 September – when the convection had already weakened significantly –, it 

seems likely that Ianos briefly reached the hurricane intensity with 120 km/h (65 kt) winds 

around 1800 UTC. After the slight weakening, the cyclone started to re-strengthen from the 

morning hours as deep convection returned and wrapped around the center. A CIMSS ATMS 

estimate showed 106 km/h (58 kt) wind at 1139 UTC 17 September, and based on the 

gradually improving structure of the cyclone it seems likely that it reached hurricane intensity 

again by 1800 UTC. Ianos gained its strength further until landfall. Based on a study 

(Lagouvardos et al.1), a weather station in Palliki – which lies on the northwestern part of 

Kefalonia Island – confirmed that it reached hurricane strength. The station reported 

maximum 1-minute sustained wind of 158 km/h (85 kt) and maximum gust of 194 km/h 

(105 kt) in the western eyewall while the minimum pressure was 984.3 hPa. However, the 

timeline of the data showed both the maximum wind and the minimum pressure occurred 

around 0500 UTC, about 3-4 hours after the landfall with intense (2-3 mm/10 min) rain, and 

since there are mountainous areas to east and north of the city, it seems likely that some 

downslope wind effect played a role in the measurements. Nevertheless, the data supported 

peak intensity of at least 140 km/h (75 kt) with central pressure around 982 hPa at 0000 UTC 

18 September, shortly before the landfall. The station reported hurricane-force winds until 

around 0700 UTC and the average 1-minute wind were around 100-110 km/h (55-60 kt) until 

1300-1400 UTC with peak gusts around 120-140 km/h (65-75 kt).The pressure rose quickly 

after the minimum and were already around 990 hPa at 0600 UTC. The article also presented 

data from Skinari which lies northernmost side of Zakynthos Island. The strongest 1-minute 

wind was 109 km/h (59 kt) there around 0500 UTC with maximum wind gust of 151 km/h 

(82 kt) while the pressure decreased to 989.1 hPa shortly after 0300 UTC. Based on the 3-

hour pressure tendency the sea level pressure was 988.0 hPa in Kefalhnia Airport at 

0300 UTC about 1-2 hours after landfall, and it raised to 994.5 hPa by 0600 UTC. In the 

morning hours Kefalhnia Airport and Zakinthos reported wind gusts around 100-110 km/h 

(55-60 kt) with 10-minutes sustained winds around 60-65 km/h (35 kt) and on an amateur 

 
1Lagouvardos K, A. Karagiannidis. S. Dafis, A. Kalimeris, and V. Kotroni (2021): Ianos - A hurricane in the 

Mediterranean 
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weather station in Neochori (beach) the strongest sustained wind reached 73 km/h (39 kt) at 

0645 UTC with 97 km/h (52 kt) peak gust at 0755 UTC. A partial SMAP pass also measured 

maximum 1-minute wind of 93 km/h (50 kt) at 0445 UTC. Based on the data from Palliki 

Ianos likely produced hurricane force winds locally on its western side until around 

0600 UTC but more faster weakening occurred thereafter, and it became a weak tropical 

storm by the evening hours. Further decreasing in wind speed occurred during the night but 

with slower rate, and Ianos weakened to a 65 km/h (35 kt) storm by 0000 UTC 19 September 

as deep convection temporarily dissipated. However, Kefalhnia Airport and Killini still 

reported storm-force gusts around 85-95 km/h (50 kt) until the night hours. On the Ionian 

Islands the wind caused damages to a greater extent. 

As deep convection returned in the morning, Ianos started to re-strengthen. Although 

ASCAT passes could not represent very well of the much smaller cyclone and showed 

maximum 1-minute winds only between 57-60 km/h (30-32 kt) in every pass on 19 and 

20 September, ships reported similar 10-minutes sustained wind speeds in the late morning 

hours on the first day. However, at 1700 UTC a ship measured 72 km/h (39 kt) 10-minutes 

sustained wind. Based on this, Ianos likely reached its secondary peak intensity with winds 

around 95 km/h (50 kt) as the convection fully wrapped around its tiny center resulting in a 

short-lived eye-like feature. In the night hours the cyclone weakened gradually as the 

increasing shear affected it, but based on the earlier mentioned ASCAT measurements it 

likely remained a weak tropical storm until 1200 UTC 20 September, before it became post-

tropical. 

Rainfall 

Ianos produced high amount of rain in the most parts of Greece. In the data network of 

Meteo Greece the most rain fell in Thessaly and in the Pindus mountain range due to the east-

southeasterly upslope winds. The 4-day accumulated precipitation reached 317.4 mm in 

Pertouli, and some other station in these area reported total rain amounts over 200 mm. In 

Pertouli and Mouzaki the daily rain amount also exceeded 200 mm on 18 September. The 

abundant precipitation caused severe and widespread flooding in Thessaly, especially in the 

area of Mouzaki, Karditsa, Palamas, Sofades and Farsala which was showed well by the 

satellite image from Sentinel-2 on 20 September (Fig. 16 and 17). According to the earlier 

mentioned study (Lagouvardos et al.) the weather station of Antipata measured 644.7 mm 

daily accumulated rain. This city lies on the northern edge of Kefalonia Island, the northern -
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windward - side of a mountainous area while place on the southern parts of the island reported 

much less rain. This confirmed the effect of the topography on the weather elements (wind, 

pressure and precipitation). The heavy rains triggered land- and mudslides, especially on the 

Ionian Islands. The floods and landslides caused severe damages and led to the death of 

4 people. 

Ianos also produced high amount of rain in extreme southern Italy. On the morning 

hours of 17 September, the region of Crotone and Isola di Capo Rizzuto was affected by 

heavy thunderstorms what developed over that area associated with the cyclone’s outer bands. 

The daily precipitation (from 00 to 00 UTC) reached 74.0 mm in Salica / Crotone and 

167.4 mm at the station of Campolongo / Isola di Capo Rizzuto (Fig. 18). 

Storm surge 

Only a few satellite-based altimeter data was available associated with Ianos. The first 

measurement showed significant wave height (SWH) around 3-3,5 m (10-12 feet) east of the 

cyclone at 2118 UTC 16 September. On the next day, a pass at 1147 UTC measured 

maximum SWH values around 4,5 m (15-16 feet) just southeast of the cyclones center while a 

third pass at 0905 UTC 18 September showed wave heights between 4-5,5 m (14-18 feet) 

around Kefalonia Island. These were in line with the instrumental wave measurement in 

Pylos, south of the cyclone, where the highest significant wave height was near 5 m with 

maximum observed wave height up to 7 m around 0000 UTC 18 September (Fig 19). Eye-

witness videos also showed high waves near the Ionian Islands in the morning hours of 

18 September, and another video from Frikes (Ithaka Island) displayed that strong winds 

generated widespread sea foam on the coast. The storm surge and high wave also caused 

damages on the coastal regions of the Islands. 
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Reanalysis data 

Ianos had been analyzed by ECMWF ERA-5 high-resolution reanalysis data. The 

examined parameters were 250 hPa divergence and winds (Fig. 20), 925 hPa geopotential and 

850 hPa vertical speed (Fig. 21), 850 hPa equivalent potential temperature and wind (Fig. 22), 

500-1000 hPa thickness and 850 hPa relative vorticity (Fig. 23), 200-1000 hPa thickness and 

300 hPa potential vorticity (Fig. 24) and vertical cross-sections of potential vorticity (Fig. 25). 

The analysis expanded from 0000 UTC 13 September to 2100 UTC 21 September. However, 

only two images are listed here. In case of the upper-level wind, the first one is at 0600 UTC 

16 September, when the jet streak over Italy caused the strongest divergence over the cyclone 

before its upper-level outflow expanded and the second one at 2100 UTC 17 September, 

when the upper-level outflow reached its best appearance as Ianos became a hurricane. In case 

of the other parameters the two selected images are from 1800 UTC 16 September and 

0000 UTC 18 September, when Ianos reached its first and second – also absolute – peak 

intensity. The reason why this report includes the 250 hPa wind and divergence instead of the 

commonly used 300 hPa is that the cyclone’s outflow was better defined at this level 

according to the re-analysis. An animation of all reanalysis maps is available here: 

https://www.youtube.com/watch?v=5IIji6K_Wxk  

All of the parameter confirmed that the cyclone did not have an extratropical 

precursor, but the 250 hPa wind field clearly showed the earlier mentioned upper-level low 

over South Italy on 13 September which contributed to the development. As this upper-level 

low weakened by 14 September upper-level divergence increased fast over the Central 

Mediterranean Sea south of Italy which helped the development of clusters of thunderstorms 

in that area. In the next day the divergence remained high above the newly-formed tropical 

cyclone Ianos but the upper-level winds also strengthened a bit, led to the increase of shear 

that was mentioned in the synoptic analysis part of this report. But winds started to increase 

over Italy too and a jet streak developed over that area by 16 September which stretched 

toward Croatia and Hungary. This feature helped Ianos to evolve a strong poleward outflow 

on its north and northwest parts. Later the day the outflow expanded in all quadrants as the 

cyclone became much better organized. Along with this another jet streak approached the 

cyclone from south which may contributed to its pattern change and strengthening with some 

baroclinic forces as Ianos was located in the left front quadrant of the jet and 300 hPa 

potential vorticity also increased over it at this time. These data along with the bit 

https://www.youtube.com/watch?v=5IIji6K_Wxk%20
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asymmetrical appearance of the cyclone’s warm core on the 200-1000 hPa and 500-1000 hPa 

thickness maps suggested that Ianos may had some subtropical characteristics, but the well-

defined convective structure, the lack of any upper-level low over the cyclone and satellite-

based upper-troposphere temperature measurements (see in chapter ‘Upper-level temperature 

data’) confirmed that the cyclone was rather tropical than subtropical. Based on the latter data 

the well-defined, straight and tall potential vorticity tower that appeared on vertical crosses 

and reached the upper troposphere was likely generated by the deep warm core of the cyclone 

instead of baroclinic reasons. On 17 September the southern jet streak slowly moved away 

from the cyclone and weakened while the upper-level divergence remained strong above it 

and the outflow remained well-defined, especially the earlier mentioned poleward part of it to 

north. On 18 September the divergence started to weaken after the landfall and the earlier 

poleward outflow channel also diminished by the end of the day as a jet stream reached Italy 

from northwest. But Ianos still remained in a low-shear which allowed the redevelopment on 

the next day. However, the upper-level winds increased over the cyclone by 20 September 

which caused more shear and the cyclone collapsed. 

Ianos was also good trackable with the low-level parameters. Both 850 hPa relative 

vorticity and equivalent potential temperature (EPT) concentrated into a small area with spiral 

band already at the development. The vorticity steadily increased as the cyclone strengthening 

and reached high values by 16 September. Meanwhile the 850 hPa wind also became stronger 

and the wind field remained quite symmetrical until the landfall.  The EPT initially had higher 

values but on 15-16 September a patch of dry air wrapped around the cyclone from north to 

southwest what caused the earlier mentioned intrusion and the EPT values decreased in the 

cyclone center too by 0000 UTC 17 September. But the EPT increased again from the 

afternoon hours until the landfall. The 925 hPa geopotential and the 850 hPa updraft did not 

change a lot until the early morning hours of 16 September but the geopotential gradually 

decreased thereafter while the updrafts became much stronger it wrapped around the 

cyclone’s center except from the southern side. During the two peaks of Ianos, around 

1800 UTC 16 September and 0000 UTC 18 September a small downdraft area also appeared 

in the center which represented well the cyclone’s eye. By the landfall the warm core of the 

cyclone reached its best appearance on all two thickness maps and it became more 

symmetrical than earlier. On 18 September the vertical velocity showed well the orographic 

effects as strong and long-lasting upward occurred in the east part of Pindus mountain range 

while downward motion developed on the western side of the mountains. As the cyclone 
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interacted with the land the 850 hPa vorticity weakened and the warm core became much 

weaker and shallower. The 850 hPa vorticity remained moderate until the final weakening of 

the cyclone and the EPT also did not change much after the landfall. 

Upper-level temperature data 

Thanks to that CIMSS officially classified Ianos as tropical cyclone, some microwave 

satellite data were available too which helped to determine its tropical nature. The pictures 

were taken at 1157 UTC 16 September (Fig. 26a-d), 0018 UTC 17 September (Fig. 27a-d) 

and 1139 UTC 17 September (Fig. 28a-d). All of the measurements confirmed that the 

cyclone had deep warm core what still existed at CH09 images (around 150 hPa), but it was 

no longer detectable at CH10 images (around 80 hPa). On 17 September the core temperature 

was about 1.5-2 °C higher than the surroundings air temperature around 350 hPa and 200 hPa 

and more than 1 °C higher around 150 hPa. The CH18 microwave image on 16 September 

showed very strong convection near the cyclone’s center and according to the temperature 

measurements the highest cloud top just north of the center reached the 200 hPa level. By the 

time of the first pass on the next day the convection weakened but the second pass confirmed 

the re-organization of Ianos as it showed a partial eyewall and well-defined spiral bands 

around it. 
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Table 1 Best track for Ianos, 14-21 September 2020 

Day/Time 

[UTC] 

Latitude 

[°N] 

Longitude 

[°E] 

Pressure 

[hPa] 

Wind speed 

[km/h (kt)] 
Stage 

14 / 0600 31.2 16.7 1013 45 (25) low 

14 / 1200 31.8 16.9 1012 55 (30) ” 

14 / 1800 32.2 16.4 1011 65 (35) ” 

15 / 0000 32.9 15.7 1010 65 (35) tropical storm 

15 / 0600 33.3 15.3 1009 65 (35) ” 

15 / 1200 33.1 15.4 1007 65 (35) ” 

15 / 1800 33.7 15.9 1004 75 (40) ” 

16 / 0000 34.2 16.6 1001 85 (45) ” 

16 / 0600 34.4 16.9 997 95 (50) ” 

16 / 1200 35.6 17.3 992 110 (60) ” 

16 / 1800 36.7 17.1 988 120 (65) hurricane 

17 / 0000 36.9 17.5 990 110 (60) tropical storm 

17 / 0600 37.0 18.2 991 100 (55) ” 

17 / 1200 37.6 18.8 989 110 (60) ” 

17 / 1800 37.8 19.8 986 120 (65) hurricane 

18 / 0000 38.0 20.5 982 140 (75) ” 

18 / 0600 38.4 20.6 989 130 (70) ” 

18 / 1200 38.5 20.5 997 100 (55) tropical storm 

18 / 1800 37.9 21.1 1000 75 (40) ” 

19 / 0000 37.4 21.3 1002 65 (35) ” 

19 / 0600 36.4 21.2 1002 65 (35) ” 

19 / 1200 35.4 22.2 1000 75 (40) ” 

19 / 1800 34.7 23.0 997 95 (50) ” 

20 / 0000 34.1 23.6 999 75 (40) ” 

20 / 0600 33.5 24.5 1002 65 (35) ” 

20 / 1200 33.1 25.3 1004 65 (35) ” 

20 / 1800 32.5 25.9 1006 55 (30) post-tropical 

21 / 0000 31.8 26.4 1007 55 (30) ” 

21 / 0600 31.5 27.1 1008 55 (30) ” 

21 / 1200     dissipated 

18 / 0000   982 140 (75) 
minimum pressure and 

maximum wind 

18 / 0100   984 140 (75) 
landfall on 

Kefalonia Island 
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Table 2 Selected surface winds and pressure observation 

Location 

Minimum sea level 

pressure 
Maximum surface wind speed 

Day/Time 

[UTC] 

Pressure 

[hPa] 

Day/Time 

[UTC] 

Sustained (10-

min) [km/h (kt)] 

Gust 

[km/h (kt)] 

Zakinthos 

(Greece) 
  17 / 1500 39 (21) 69 (37) 

Kefalhnia Airport 

(Greece) 
  17 / 1500 48 (26) 80 (43) 

Kefalhnia Airport 

(Greece) 
  17 / 1800 37 (20) 82 (44) 

Zakinthos 

(Greece) 
18 / 0300 1000.0 18 / 0300 48 (26) 102 (55) 

Kefalhnia Airport 

(Greece) 
18 / 0300 988.0    

Andravida Airport 

(Greece) 
18 / 0300 1002.8 18 / 0300 43 (23) 69 (37) 

Aktion Airport 

(Greece) 
18 / 0300 1002.9 18 / 0300 17 (9) 41 (22) 

Araxos Airport 

(Greece) 
  18 / 0500 50 (27) 69 (37) 

Ithaki 

(Greece) 
  18 / 0520  90 (49) 

Zakinthos 

(Greece) 
18 / 0600 1002.5 18 / 0600 50 (27) 111 (60) 

Kefalhnia Airport 

(Greece) 
18 / 0600 994.5 18 / 0600 67 (36) 111 (60) 

Andravida Airport 

(Greece) 
18 / 0600 1003.4 18 / 0600 52 (28) 83 (45) 

Neochori / beach 

(Greeece) 
  18 / 0645 73 (39) 85 (46) 

Kefalhnia Airport 

(Greece) 
  18 / 0700 61 (33) 100 (54) 

Neochori / beach 

(Greece) 
  18 / 0755 63 (34) 97 (52) 

Zakinthos 

(Greece) 
18 / 0900 1007.3 18 / 0900 33 (18) 102 (55) 

Kefalhnia Airport 

(Greece) 
18 / 0900 1002.2 18 / 0900 54 (29) 102 (55) 

Kefalhnia Airport 

(Greece) 
18 / 1200 1003.5 18 / 1200 46 (25) 87 (47) 

Kefalhnia Airport 

(Greece) 
18 / 1500 1005.9 18 / 1500 45 (24) 89 (48) 

Andravida Airport 

(Greece) 
18 / 1800 1000.9 18 / 1800 32 (17) 63 (34) 

Killini 

(Greece) 
  18 / 2130  95 (51) 
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Table 3 Selected ship reports 

Day/Time 

[UTC] 

Ship call 

sign 

Latitude 

[°N] 

Longitude 

[°E] 

Wind dir/speed 

[km/h (kt)] 

Pressure 

[hPa] 

15 / 0100 DBBE 36.1 14.5 040 / 43 (23) 1015.3 

15 / 0700 DBBE 36.0 14.4 040 / 50 (27) 1015.2 

15 / 1400 DBBE 36.0 14.4 040 / 54 (29) 1013.6 

16 / 0600 DIXJ2 35.7 17.1 050 / 50 (27) 1005.7 

16 / 0900 OZDK2 35.5 16.8 360 / 89 (48) 1005.4 

16 / 1700 MAOR4 36.2 18.0 170 / 43 (23) 1003.3 

16 / 2100 OXGL2 35.5 16.3 310 / 56 (30) 1012.0 

17 / 0000 4XFB 37.4 17.8  1002.0 

17 / 0300 OXGL2 35.3 17.7 250 / 56 (30) 1010.0 

18 / 0100 WHKM 37.7 23.6 130 / 46 (25) 1011.3 

18 / 0900 9HA4330 39.1 19.6 310 / 70 (38) 1008.0 

18 / 2000 9HA4330 36.5 20.6 270 / 41 (22) 1011.0 

19 / 0100 V7NQ9 36.0 19.7 320 / 43 (23) 1012.0 

19 / 0900 V7NQ9 36.0 21.7 130 / 52 (28) 1005.0 

19 / 1200 DGXS 34.8 22.0 270 / 46 (25) 1010.3 

19 / 1600 EUMDE07 34.7 22.8 250 / 54 (29) 1006.0 

19 / 1700 EUMDE07 34.9 22.4 330 / 72 (39) 1005.2 

19 / 1800 EUMDE07 34.9 22.0 040 / 50 (27) 1009.1 

20 / 0000 WDG4379 34.0 23.6  1002.2 

20 / 1300 WMDQ 33.4 25.6  1006.4 

20 / 1800 9V5392 33.5 27.4 040 / 41 (22) 1009.2 

 

Table 4.a Selected surface rainfall observation (out of Greece) 

Location 

Rain 

on 14 

Sep. 

[mm] 

Rain 

on 15 

Sep. 

[mm] 

Rain 

on 16 

Sep. 

[mm] 

Rain 

on 17 

Sep. 

[mm] 

Total 

rain 

[mm] 

Reggio Calabria* 

(Italy) 
0.0 0.0 35.2 0.0 35.2 

Messina 

(Italy) 
0.1 0.0 6.0 11.6 17.7 

Catania / Fontanar. 

(Italy) 
75.2 0.0 11.0 0.0 86.2 

Salica / Crotone 

(Italy) 
   74.0  

Campolongo / 

I. di C. R. (Italy) 
   167.4  

Luqa* 

(Malta) 
19.6 3.4 19.0 0.0 42.0 

 *daily data are between 06-06 UTC, elsewhere between 00-00 UTC 
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Table 4.b Selected surface rainfall observation (in Greece) 

Location 

Rain 

on 17 

Sep. 

[mm] 

Rain 

on 18 

Sep. 

[mm] 

Rain 

on 19 

Sep. 

[mm] 

Rain 

on 20 

Sep. 

[mm] 

Total 

rain 

[mm] 

Pertouli (mount.) 5.4 238.8 72.8 0.4 317.4 

Mouzaki 6.0 254.2 14.4 0.2 274.8 

Ithaki 71.0 156.4 0.0 0.0 227.4 

Myriki (mount.) 13.0 144.2 67.0 0.2 224.4 

Karditsomagoula 1.2 190.6 20.6 0.0 212.4 

Vathistalos 0.2 50.2 152.6 0.2 203.2 

Karpenisi 5.6 100.2 81.2 0.0 187.0 

Vathia Loga - 

Amfiklia 
0.8 112.6 70.0 0.0 183.4 

Amfiklia / town 0.2 96.2 79.8 0.0 176.2 

Askyfou 

(Crete) 
0.0 0.0 23.8 140.0 163.8 

Polydroso 0.4 48.4 103.4 0.2 152.4 

Domokos 3.2 65.8 77.4 0.8 147.2 

Thermopyles 0.0 115.2 28.2 0.0 143.4 

Lamia 2.2 134.6 1.2 0.0 138.0 

Gavalou 7.4 120.6 6.2 0.0 134.2 

Kelaria (mount.) 0.8 29.0 92.4 4.6 126.8 

Anilio 2.0 86.2 35.4 0.2 123.8 

Vartholomio 50.0 60.0 11.0 0.0 121.0 

Makrakomi 2.0 90.6 20.8 0.2 113.6 

Kopanaki 10.0 68.2 35.4 0.0 113.6 
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Lefkada 33.0 76.8 1.2 0.0 111.0 

Kyparissia 13.4 54.2 43.2 0.0 110.8 

Kato Vlasia 8.2 95.2 7.2 0.0 110.6 

Zacharo 12.6 85.4 11.0 0.0 109.0 

Trikala 0.6 103.8 3.4 0.0 107.8 

Kalamata / west 32.6 41.2 31.8 0.0 105.6 

Amaliada 49.2 43.8 9.8 1.4 104.2 

Kasteli Airport* 

(Crete) 
0.0 0.0 20.7 78.2 98.9 

Kefalhnia Airport* 53.5 41.8 0.0 0.0 95.3 

Andravida 

Airport* 
66.0 26.9 0.0 0.0 92.9 

Filiatra 30.6 43.6 18.6 0.0 92.8 

Alagonia 11.6 66.0 13.0 0.0 90.6 

Paleochora 

(Crete) 
0.0 0.0 83.8 0.4 84.2 

Pirgos 23.8 53.4 5.2 0.0 82.4 

Koniakos 6.4 29.6 41.4 0.0 77.4 

Aktion Airport* 44.6 32.8 0.0 0.0 77.4 

Megalopoli 12.4 54.4 6.0 0.0 72.8 

Kalamata 26.6 34.4 6.0 0.0 67.0 

Sfakia 

(Crete) 
0.0 5.6 32.2 21.0 58.8 

Vryssari 

(Crete) 
0.0 0.2 23.2 34.4 57.8 

Fragmapotamon 

(Crete) 
0.0 0.0 4.0 50.8 54.8 

Zakinthos* 31.0 22.4 0.0 0.0 53.4 

*daily data are between 06-06 UTC, elsewhere between 00-00 UTC 
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Figure 1. Best track positions for Hurricane Ianos, 14-21 September 2020. The triangles 

mean low/post-tropical and the circles tropical stage. The colors represented the 

estimated wind speeds (from Table 1) at the actual time. The position based on 

satellite images and ECMWF reanalysis.  
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Figure 2. Selected wind and pressure observations with estimated maximum sustained wind 

and minimum central pressure for Hurricane Ianos, 14-21 September 2020. The 

stated 6 hourly data mean the maximum sustained wind within a 3-hour interval 

around the marked time in case of all measurements. 
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Figure 3. Infrared and cloud top temperature satellite images of Ianos at 2330 UTC 

14 September. By this time the circulation of the cyclone relocated under the 

deep, sustain convection what resulted the formation of the tropical storm. 

Source: EUMETSAT / Sat24.com, Kachelmannwetter 
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Figure 4. Infrared and cloud top temperature satellite images of Ianos at 1745 UTC 

15 September. After a longer setback earlier, deep convection redeveloped near 

the center with cloud tops around -65 °C and became sustained. Source: 

EUMETSAT / Sat24.com, Kachelmannwetter 
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Figure 5a. Visible (RGB) and cloud top temperature satellite images of Ianos at 1130 UTC, 

1315 UTC and 1445 UTC 16 September. The cyclone rapidly transitioned from 

shear pattern to curved band pattern during this time but the convection started to 

warm. The red X marks the estimated center positions. Source: EUMETSAT / 

Kachelmannwetter 

 

Figure 5b. Visible (RGB) images of Ianos at 1130 UTC and 1445 UTC 16 September. The 

upper-level outflow of the cyclone expanded in every direction during the rapid 

pattern change. Source: EUMETSAT / Kachelmannwetter 
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Figure 6. Microwave (brightness temperature) satellite image of Ianos at 1342 UTC 

16 September. Source: NASA (GPM / GMI) 
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Figure 7. Infrared and visible (RGB) satellite images of Ianos at 1345 UTC 17 September. 

The sustained convection continuously wrapped around the center in the afternoon 

hours temporarily led the formation of an eye. Source: EUMETSAT / Sat24.com, 

Kachelmannwetter 
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Figure 8. Cloud top temperature, infrared and precipitation rate satellite images of Ianos at 

1815 UTC, 1930 UTC and 2145 UTC 17 September. The pictures showed the 

change of the cyclone’s structure as it developed a smaller eye while very deep 

convection occurred on the west side of the circulation with high rain rate. 

Source: EUMETSAT / Kachelmannwetter, Sat24.com  
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Figure 9. Microwave (brightness temperature) satellite image of Ianos at 2231 UTC 

17 September which show the well-defined eye just west-southwest of the Ionian 

Island (these are under the eastern eyewall). Source: NASA (GPM / GMI) 
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Figure 10a. Infrared and cloud top temperature satellite images of Ianos at 0130 UTC 

18 September. The cyclone made landfall shortly before this time and its clear eye 

placed directly over Kefalonia Island. Source: EUMETSAT / Sat24.com, 

Kachelmannwetter 

 

Figure 10b. Radar images of Ianos at 0415 UTC 18 September, about 3 hours after the 

landfall. Source: Hellenic National Meteorological Service (EMY) 
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Figure 11. Infrared and visible (RGB) satellite images of Ianos at 1245 UTC 18 September. 

The cyclone retained its well-defined central core and upper-level outflow by this 

time. Source: EUMETSAT / Sat24.com, Kachelmannwetter 
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Figure 12. Infrared and visible (RGB) satellite images of Ianos at 1300 UTC 19 September. 

After a significant weakening in the night hours, the cyclone regenerated fast by 

the afternoon with a very small, but well-defined central dense overcast and spiral 

bands around it. Source: EUMETSAT / Sat24.com, Kachelmannwetter 
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Figure 13. Infrared, cloud top temperature and visible (RGB) satellite images of Ianos at 

1545 UTC 19 September. The small cyclone reached its best appearance at this 

time with and eye-like feature before it got sheared in the night. Source: 

EUMETSAT / Sat24.com, Kachelmannwetter 
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Figure 14. Satellite-based (multi-sensor) daily sea surface temperature maps of the Central 

Mediterranean Sea from 17 to 20 September. The measurements show the strong 

upwelling due to the cyclone what caused 4-5 °C drops south of Italy and west of 

Greece. Source: Poseidon System (the original maps available here: 

https://poseidon-new.hcmr.gr/news/surface-temperature-variation-ionian-sea-

caused-ianos-medicane) 
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Figure 15. Satellite-based wind data of Ianos between 15-20 September measured by 

ASCAT-A, ASCAT-B and ASCAT-C sensors. The measurements showed well 

the development and size changes of the cyclone and also confirmed that it had 

tropical structure in its whole lifetime with symmetrical wind field and wind 

maximum very near to the center. Source: NOAA NESDIS 
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Figure 16. High-resolution satellite image of Thessaly region on 20 September. The picture 

shows well the flooded areas (showed by turquoise and blueish color). Source: 

Copernicus / Sentinel-2 

 

Figure 17. Flooded roads and fields in the region of Mouzaki-Karditsa after the cyclone. 

Source: BBC / Reuters 
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Figure 18. Daily (00-00 UTC) precipitation data in South Italy on 17 September. Source: 

Meteo in Calabria / Multirisk Functional Center of Arpacal 

 

Figure 19. Measured significant and maximum wave height in Pylos related to the cyclone. 

Source: Poseidon System 
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Figure 20. 250 hPa divergence (shaded) and winds (vectors and contours per 10 m/s from 20) 

over the Central Mediterranean Sea at 0600 UTC 16 September and 2100 UTC 

17 September. Data source: ECMWF/Copernicus 

 

Figure 21. 925 hPa geopotential (shaded with black contours) and 850 hPa vertical speed 

(shaded patches, without the -0,5 to 0,5 Pa/s range) over the Central 

Mediterranean Sea at 1800 UTC 16 September and 0000 UTC 18 September. 

Data source: ECMWF/Copernicus 
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Figure 22. 850 hPa equivalent potential temperature (shaded) and winds (vectors and 

contours per 10 m/s) over the Central Mediterranean Sea at 1800 UTC 

16 September and 0000 UTC 18 September. Data source: ECMWF/Copernicus 

 

Figure 23. 500-1000 hPa thickness (contours per 10 m) and 850 hPa relative vorticity 

(shaded) over the Central Mediterranean Sea at 1800 UTC 16 September and 

0000 UTC 18 September. Data source: ECMWF/Copernicus 
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Figure 24. 200-1000 hPa thickness (contours per 10 m) and 300 hPa potential vorticity 

(shaded) over the Central Mediterranean Sea at 1800 UTC 18 September and 

0000 UTC 18 September. Data source: ECMWF/Copernicus 

 

Figure 25. Potential vorticity vertical crosses through the center of Hurricane Ianos and its 

environment at 1800 UTC 18 September and 0000 UTC 18 September. The 

positions of cross-sections mark with thin white lines on Figure 24. Data source: 

ECMWF/Copernicus 
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Figure 26a-d. CH07 (~350 hPa), CH08 (~200 hPa) CH09 (~150 hPa) and CH18 (183 GHz) 

satellite images of Hurricane Ianos at 1157 UTC 16 September. Data source: 

CIMSS ATMS 
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Figure 27a-d. CH07 (~350 hPa), CH08 (~200 hPa) CH09 (~150 hPa) and CH18 (183 GHz) 

satellite images of Hurricane Ianos at 0018 UTC 17 September. Data source: 

CIMSS ATMS 
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Figure 28a-d. CH07 (~350 hPa), CH08 (~200 hPa) CH09 (~150 hPa) and CH18 (183 GHz) 

satellite images of Hurricane Ianos at 1139 UTC 17 September. Data source: 

CIMSS ATMS 

 


