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Qendresa (named by Freie Universität - Berlin) formed on 6 November 2014 as 

an extratropical cyclone. On 7 November, the cyclone transformed into a subtropical 

cyclone while a strong center with sustained, organized convection cut off from the 

weakening frontal zone and developed a strong warm-core. Qendresa caused heavy 

rains and strong wind in Sicily, Malta and the surroundings smaller islands. 
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Synoptic history 

Early on 4 November, a cold front of a multi-centered strong Atlantic extratropical 

low reached the West Mediterranean Sea. Along this front, an extratropical cyclone formed 

over the Bay of Genoa later this day. This cyclone remained fairly weak compared to the main 

one, but on its cold front, another low formed around 0000 UTC 6 November a bit east of 

Tunisia. This cyclone got the name ‘Qendresa’ from the Freie Universität (Berlin). 

On 6 November, Qendresa moved a little to north-northeast with slow strengthening. 

But on 7 November, an upper-level trough approached the cyclone from west with favorable 

synoptic effects (strong upper-level potential vorticity and divergence), and owing to this, 

Qendresa deepened significantly only within a few hours as it started to move east after made 

a small loop near Pantelleria Island. The cyclone passed through Linosa Island around 

1230 UTC and Malta around 1700 UTC. Meanwhile the occlusion cut off from the main 

frontal zone and well-defined, concentrated convection formed around the center with an eye-

like feature (Fig. 3). However, Qendresa remained associated with the upper-level low aloft 

that cut off from the trough, and the outer fronts also did not dissipate at this time, so it could 

not become a tropical cyclone. The cyclone transformed into a subtropical storm around 

1200 UTC on 7 November based on satellite images, also it peaked at this time with almost 

hurricane-force intensity. The cyclone retained its well-defined structure during the night on 8 

November with an eye-like feature and moderate-to-strong, sustained convection around it, 

while the fronts started to dissipate (Fig. 4). 

Early on 8 November, Qendresa made another, larger loop near Sicily with a landfall 

around 0600 UTC. Thereafter the cyclone turned back to southeast then east, but although it 

moved back over the water soon, the convection weakened significantly and became more 

disorganized thanks to the less conductive atmospheric conditions like increasing vertical 

wind shear and dry air advection. However, the outer frontal structure totally dissipated, so 

Qendresa had more tropical appearance then earlier (Fig. 5), but since it had connections with 

the upper-level low and its potential vorticity field, it remained subtropical. After 2100 UTC 

8 November, the stronger convection diminished, and the cyclone became a remnant low 

early on 9 November followed by dissipation near Crete by the end of the day. 
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Meteorological statistics 

Available data from the cyclone include surface weather data (Tabl. 2) and satellite 

wind measurements from ASCAT-A and ASCAT-B sensors (Fig. 6). There was some eye-

witness report, the latest mainly from the damages and storm surges. 

Winds and pressure 

While the cyclone crossed the small islands (Pantelleria, Linosa, Malta) between 

Tunisia and Sicily, many central pressure data were available. These data showed that the 

cyclone was stronger on the second part of its lifetime when the UKMet analysis presented. 

The minimum pressure was 982 hPa on 7 November 1230 UTC, when Qendresa made 

landfall in Linosa Island, and also was 985 hPa in a few hours later in Luqa (Malta). But from 

here only 30-minutes data were available and according to the wind measurements, the 

cyclone’s center passed through a bit north of this city. In this stage, the pressure gradient was 

also very high. In Linosa, the pressure fall about 18 hPa only during 2 hours, and then raised 

same during 3 hours (Fig. 7). Qendresa maintained the sub-990 hPa central pressure until the 

third landfall, which occurred near Augusta in Sicily. After that, the central pressure raised 

significantly however. 

Despite of the low central pressure and high pressure gradient, the winds were not 

very strong in the cyclone. Until around 1200 UTC on 7 November, there was no sustained 

tropical storm-force wind report on the nearby land areas, but an ASCAT pass on 7 November 

0837 UTC showed that the cyclone had tight wind field with maximum wind about 100 km/h. 

So Qendresa probably reach the tropical storm intensity around 0000 UTC on 7 November, 

when still was extratropical.  At 1200 UTC, Lampedusa Island – southwest of Linosa Island – 

reported 80 km/h sustained wind with 119 km/h gust, which was the highest available surface 

wind associated with the cyclone officially. However, a personal weather station in Malta 

reported 111 km/h sustained wind with 154 km/h gust some hours later, before the cyclone 

made landfall on the island. However the strongest sustained wind was only 71 km/h with 

87 km/h gust in Linosa Island and 61 km/h with 119 km/h gust in Luqa (Malta). Based on 

these and the earlier ASCAT data, Qendresa peaked around 1200 UTC, shortly after it 

became subtropical storm. In line with the very low pressure, it is possible that the cyclone 

briefly reached hurricane strength (with subtropical characteristics), but there were no data to 

confirm it. Until the landfall in Sicily, there were still some reports of low-end tropical storm-
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force winds. Thereafter, the cyclone began to gradually weaken and became subtropical 

depression late on 8 November. 

Rainfall 

Qendresa produced a moderate amount of rain most of the affected area, but a lot of 

rain in the east part of Sicily (Tabl. 3). Stations on the earlier mentioned small islands, in 

Tunisia and on West Sicily reported about 50 mm rain between 5 and 8 November. On East 

Sicily, the 4-days precipitation amounts were mostly around 100 mm. Nevertheless in 

Acireale, which station located at the eastern foot of Mount Etna, measured 205.1 mm rain. 

Here fell 113.1 mm rain only on 7 November, but to the large 4-days sum contributed a strong 

thunderstorm on 5 November also. These heavy rains caused local floods in East Sicily. 

Storm surge 

There were no buoy-based wave measurements associated with Qendresa. However, 

videos were available from Linosa, Malta and Sicily. Based on these, the cyclone caused large 

waves near the coastlines on 7 and 8 November, with at least 4-5 m dominant wave height. 

The waves and the precipitation caused moderate storm surge and coastal flooding on the 

islands. 

Reanalysis data 

Qendresa had been analyzed by ECMWF high-resolution re-analysis data. The 

examined parameters were 300 hPa divergence and winds (Fig. 8), 925 hPa geopotential and 

850 hPa vertical speed (Fig. 9), 850 hPa equivalent potential temperature and wind (Fig. 10), 

500-1000 hPa thickness and 850 hPa relative vorticity (Fig. 11), 200-1000 hPa thickness and 

300 hPa potential vorticity (Fig. 12) and vertical cross-sections of potential vorticity (Fig. 13). 

The analysis expanded from 0000 UTC 5 November to 2100 UTC 9 November. However, 

only two images are listed here: the first one is at 1800 UTC 6 November, when Qendresa 

was extratropical, and the second one at 1500 UTC 7 November, when Qendresa was 

subtropical and reached its peak intensity. An animation of all reanalysis maps is available 

here: 

https://www.youtube.com/watch?v=gN6_nVmDqJY 

https://www.youtube.com/watch?v=gN6_nVmDqJY
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All of the parameters showed well the subtropical transition of the cyclone. Firstly, 

Qendresa had a well-defined frontal nature. The cyclogenesis was associated to a large and 

strong upper-level trough that moved over the Central Mediterranean Sea late on 5 November 

with potent upper-level potential vorticity. The trough had also strong jet streak, which left-

exit zone generated remarkable upper-level divergence east of Tunisia. These all allowed 

favorable atmospheric conditions for the rapid cyclogenesis and the fast deepening of the 

cyclone. According to the 850 hPa equivalent potential temperature, a strong warm conveyor 

belt also placed in front of Qendresa, while in its cold sector a strong dry cold conveyor belt 

came from the Western Mediterranean Sea. The 500-1000 hPa and also the 200-1000 hPa 

thickness presented the strong cold front on the early stage. 

Early on 7 November, an occlusion head cut off from the main frontal zone and turned 

to south. This feature quickly acquired strong and deep warm core, however, it was still 

associated with the upper-level trough. Around this time, strong temperature advection also 

took place around the cyclone, as the fast-moving cold front went from Tunisia/Libya to 

South Italy/North Algeria in just 15-18 hours. While this, the cyclone deepened rapidly and a 

very strong pressure gradient developed around the occlusion head. Thus, the wind also 

increased significantly around the center in a small circular area. 

Around 12 UTC 7 November, the 300 hPa wind data showed that an independent 

upper-level low cut off from the earlier trough, which placed directly over the surface low, but 

the strong upper-level wind associated with it started to weaken. This cut-off low also 

maintained its strong 300 hPa potential vorticity above of Qendresa. Also, at this time the 

low-level frontal structure started to dissipate, based on the 850 hPa vertical velocity and 

relative vorticity data. These parameters showed that the earlier distinct long frontal tongues 

became weaker and more broken. These all, in line with the earlier mentioned satellite and 

measurement data indicated that Qendresa became subtropical around 12 UTC. However, the 

total dissipation of the fronts occurred only after 00 UTC 8 November. From around 9-

12 UTC on 7 November to around 3-6 UTC 8 November Qendresa maintained its compact 

core with strong 850 hPa relative vorticity and updraft maximum, well-defined, deep warm 

core and remarkable pressure gradient. But after the Sicilian landfall, all of these 

characteristics weakened rapidly. Although the cyclone was non-frontal in the most part of 

8 November, it remained in contact with the upper-level low and the associated potential 

vorticity. However, the vertical cross showed that a strong PV-tower formed in the cyclone’s 

center on 7 November and persisted also on 8 November, which extended from the surface, 
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but it was linked with the upper-level potential vorticity field. These indicated that Qendresa 

remained subtropical till the organized, sustained convection dissipated around it. 
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Table 1 Best track for Qendresa, 6-11 November 2014 

Day/Time 

[UTC] 

Latitude 

[°N] 

Longitude 

[°E] 

Pressure 

[hPa] 

Wind 

speed 

[km/h (kt)] 

Stage 

06 / 0000 33.8 11.0 1006 45 (25) extratropical 

06 / 0600 35.0 11.3 1004 55 (30) ” 

06 / 1200 35.1 12.1 1003 55 (30) ” 

06 / 1800 35.5 12.5 1002 55 (30) ” 

07 / 0000 36.0 12.3 1000 65 (35) ” 

07 / 0600 36.5 12.0 994 95 (50) ” 

07 / 1200 36.0 12.5 982 110 (60) subtropical storm 

07 / 1800 36.2 15.0 983 110 (60) ” 

08 / 0000 37.3 15.3 986 95 (50) ” 

08 / 0600 37.0 15.1 990 75 (40) ” 

08 / 1200 36.4 16.0 999 65 (35) ” 

08 / 1800 35.8 17.3 1005 55 (30) subtropical depression 

09 / 0000 35.2 19.5 1008 45 (25) ” 

09 / 0600 35.1 21.2 1011 35 (20) low 

09 / 1200 35.3 22.3 1013 35 (20) ” 

09 / 1800     dissipated 

07 / 1200   982 110 (60) 
minimum pressure and  

maximum wind 

07 / 1230   982 110 (60) 
landfall 

in Linosa 

07 / 1700   983 110 (60) 
landfall 

in Malta 

08 / 0600   990 75 (40) 
landfall in Sicily 

near Augusta 
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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)] 

Misurata 

(Libya) 
06 / 0900 1013.1 06 / 0900 48 (26)  

El Khoms 

(Lybia) 
06 / 1200 1006.2 06 / 1200 56 (30)  

El Khoms 

(Lybia) 
06 / 1500 1003.3    

Luqa 

(Malta) 
06 / 1800 1006.7 06 / 1800 35 (19) 80 (43) 

Linosa 

(Italy) 
06 / 2300 1002.4 06 / 2300 45 (24) 65 (35) 

Kelibia 

(Tunisia) 
07 / 0800 999.0 07 / 0800 35 (19) 69 (37) 

Pantelleria 

(Italy) 
07 / 0800 992.0 07 / 0800 50 (27) 72 (39) 

Nabeul 

(Tunisia) 
07 / 0900 1001.0 07 / 0900 61 (33)  

Pantelleria 

(Italy) 
07 / 0900 993.0 07 / 0900 44 (24) 74 (40) 

Linosa 

(Italy) 
07 / 1120 993.3 07 / 1120 59 (32) 87 (47) 

Lampedusa 

(Italy) 
07 / 1200 995.0 07 / 1200 80 (43) 119 (64) 

Linosa 

(Italy) 
07 / 1230 982.0 07 / 1230 14 (8)  

Linosa 

(Italy) 
07 / 1320 987.4 07 / 1320 71 (38) 81 (44) 

Luqa 

(Malta) 
07 / 1700 985.0 07 / 1700 31 (17) 56 (30) 

Bugibba 

(Malta) 
  07 / 1700 111 (60) 154 (83) 

Luqa 

(Malta) 
07 / 1800 995.4 07 / 1800 61 (33) 119 (64) 

Augusta 

(Italy/Sicily) 
07 / 2200 997.4 07 / 2200 56 (30)  

Augusta 

(Italy/Sicily) 
08 / 0030 995.4 08 / 0030 64 (35) 71 (38) 

Augusta 

(Italy/Sicily) 
08 / 0600 989.6    

Sortino 

(Italy/Sicily) 
08 / 0610 997.2 08 / 0610 72 (39)  

Sortino 

(Italy/Sicily) 
08 / 0630 995.9    



Subtropical Storm Qendresa  9 

Table 3 Selected surface rainfall observation 

Location 

Rain 

on 05 

Nov. 

[mm] 

Rain 

on 06 

Nov. 

[mm] 

Rain 

on 07 

Nov. 

[mm] 

Rain 

on 08 

Nov. 

[mm] 

Total rain 

[mm] 

Luqa 

(Malta) 
0.4 13.0 30.0 0.0 43.4 

Pantelleria 

(Italy) 
0.0 40.4 2.0 0.0 42.4 

Kelibia 

(Tunisia) 
0.0 34.0 11.0 5.6 50.6 

Cozzo Spadaro 

(Italy/Sicily) 
0.0 66.0 38.0 9.0 113.0 

Messina 

(Italy/Sicily) 
3.0 45.0 13.0 2.0 63.0 

Augusta 

(Italy/Sicily) 
0.0 47.4 27.2 0.8 75.4 

Sortino 

(Italy/Sicily) 
6.4 30.8 40.8 33.2 111.2 

Catania 

(Italy/Sicily) 
1.8 34.0 55.8 0.8 92.4 

Acireale 

(Italy/Sicily) 
66.9 25.0 113.1 0.1 205.1 
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Figure 1. Best track positions for Subtropical Storm Qendresa, 6-9 November 2014. The 

triangles mean extratropical and the squares subtropical 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 Subtropical Storm Qendresa, 6-9 November 

2014. The stated 6 hourly data mean the maximum sustained wind within a 3-hour 

interval around the marked time in case of all measurements and the minimum 

pressure near the cyclone’s center within 1-hour interval. 
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Figure 3. Visible (RGB) satellite image of Qendresa at 1500 UTC 7 November. The 

cyclone’s center cut off from the frontal zone shortly earlier and organized 

convection developed in it with an eye-like feature. The central pressure dropped 

to around 982 hPa at this time and the maximum winds were around 80-100 km/h. 

Source: EUMETSAT 
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Figure 4. Infrared satellite image at 0400 UTC and radar image at 0420 UTC of Qendresa 

8 November. Qendresa had the most developed structure at this time with a closed 

eye, although the pressure raised some since earlier and the sustained winds were 

still around 70 km/h. Source: EUMETSAT / Sat24.com,Girovaghi  
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Figure 5. Visible (RGB) satellite image of Qendresa at 1400 UTC 8 November. However 

the cyclone weakened by this time, it’s appearance became much more tropical 

than earlier while all frontal feature disappeared and the remained convection 

placed near the tighter center. Source: EUMETSAT 
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Figure 6. Satellite-based wind data of Qendresa on 7-8 November measured by ASCAT-A 

and ASCAT-B sensors. According to the measurements, the cyclone developed a 

tight wind maximum on 7 November, but the overall wind filed remained very 

asymmetrical in the whole lifetime. Source: NOAA NESDIS 
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Figure 7. Surface measurements of Linosa Island on 7 November 2014. Qendresa made 

landfall on the island near 12:30 UTC (shown by dotted line). The pressure 

dropped significantly at this time to 982 hPa; however the maximum sustained 

winds were only around 60-70 km/h with 85-90 km/h gusts, but the nearby 

Lampedusa Island reported 80 km/h maximum wind. The cyclone also had strong 

warm core. Source: Infoclimat 
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Figure 8. 300 hPa divergence (shaded) and winds (vectors and contours per 10 m/s from 30) 

over the Central Mediterranean Sea at 1800 UTC 6 November and 1500 UTC 

7 November. Data source: ECMWF (Hungarian Meteorological Service, István 

Ihász) 

 

Figure 9. 925 hPa geopotential (shaded with black contours) and 850 hPa vertical speed 

(shaded patches, without the -0,75 to 0,75 Pa/s range) over the Central 

Mediterranean Sea at 1800 UTC 6 November and 1500 UTC 7 November. Data 

source: ECMWF (Hungarian Meteorological Service, István Ihász) 
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Figure 10. 850 hPa equivalent potential temperature (shaded) and winds (vectors and 

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

6 November and 1500 UTC 7 November. Data source: ECMWF (Hungarian 

Meteorological Service, István Ihász) 

 

Figure 11. 500-1000 hPa thickness (contours per 10 m) and 850 hPa relative vorticity 

(shaded) over the Central Mediterranean Sea at 1800 UTC 6 November and 

1500 UTC 7 November. Data source: ECMWF (Hungarian Meteorological 

Service, István Ihász) 
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Figure 12. 200-1000 hPa thickness (contours per 10 m) and 300 hPa potential vorticity 

(shaded) over the Central Mediterranean Sea at 1800 UTC 6 November and 

1500 UTC 7 November. Data source: ECMWF (Hungarian Meteorological 

Service, István Ihász) 

 

Figure 13. Potential vorticity vertical crosses through the center of Subtropical Storm 

Qendresa and its environment at 1800 UTC 6 November and 1500 UTC 

7 November. The positions of cross-sections mark with thin white lines on Figure 

12. Data source: ECMWF (Hungarian Meteorological Service, István Ihász) 

 


