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Detlef (named by Freie Universität - Berlin) was a short-lived subtropical storm 

that formed as an extratropical low over the western Mediterranean Sea on 10 October 

and transitioned to subtropical cyclone in the next day before it hit Algeria. The cyclone 

developed a well-defined structure with an eye-like feature directly prior the landfall 

and caused heavy thunderstorms in parts of the Algerian coast, but since it was located 

under a large upper-level low, it remained subtropical. 
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Synoptic history 

In the first half of November a strong and long-lasting blocking pattern developed 

over Europe with a low-pressure center around the British Isles and an anticyclone over the 

East European plains. In this situation many secondary extratropical low formed in the region 

of the western Mediterranean Sea which caused high amount of precipitation in the 

southwestern part of Europe and stormy weather in the Mediterranean areas. 

On 10 November a secondary low formed near the Balearic Island along a cold front 

which reached the area from northwest. Thanks to the favorable synoptic effects, especially 

the strong upper-level divergence associated with a jet streak west of it (Fig. 3), this 

extratropical cyclone that got the name ‘Detlef’ from the Freie Universität (Berlin) deepened 

rapidly and became powerful by the evening hours. During the day, the low produced 

scattered thunderstorms along its cold and occlusion fronts, and in the night hours it 

developed a convective, warm-core occlusion head which is started to separate from the 

frontal zones in the night hours and turned southward. The convection remained sustain and 

became more organized, and thanks to this, the cyclone transformed into a subtropical storm 

by 0600 UTC 11 November (Fig. 4). Since it had a weakening trend from the morning hours, 

Detlef reached its peak intensity immediately at this time, despite the convection completely 

wrapped around the center in the late afternoon hours led to the formation of an eye-like 

feature (Fig. 5). The cyclone retained its well-defined structure until the landfall what is 

occurred around 1730 UTC near Sidi Abdelaziz, east of Jijel city. After the landfall, Detlef 

quickly weakened over the land, and by 0000 UTC it became absorbed into the circulation of 

a developing extratropical low to east. 

Meteorological statistics 

The short life of Detlef was well analyzable based on the surface observations 

(Tabl. 2, Tabl. 4), ship reports (Tabl. 3) and ASCAT satellite wind measurements (Fig. 6). 

Winds and pressure 

The cyclone spent most of its lifetime over the open water, directly between Sardinia 

and the Balearic Islands. In this period only one pressure measurement was available near to 

the cyclone’s center; the ship ‘C6XP7’ reported pressure of 995 hPa at 0600 UTC 

11 November. Later that day, at 1700 UTC the pressure fell down to 998 hPa in Jijel Achouat, 
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close where the landfall occurred. In addition, Capo Caccia on the northwestern side of 

Sardinia reported pressure around 1000 hPa in the afternoon and evening hours of 

10 November. Based on these data and the UKMet analysis, it is estimated that Detlef 

deepened quite fast in its early extratropical stage and the central pressure decreased below 

1000 hPa by 1200 UTC and around 995 hPa by 1800 UTC. Thereafter, the pressure did not 

change very much until the landfall, and reached its lowest value in the night hours. 

Ship reports and surface observations from the surrounding island were very helpful in 

the estimation of winds beside the available ASCAT passes: two partial around 0900 UTC 

10 November, a complete pass at 2054 UTC and another one at 0940 UTC 11 November. The 

firs passes captured the front and rear side of the newly-formed extratropical low and based 

on them the maximum winds were between 55-65 km/h (30-35 kt). The latter two passes 

showed the transition of the cyclone from an occluded extratropical low to a subtropical 

cyclone as the cyclone’s center partially detached from the frontal zone by the time of the 

second measurement (Fig. 6). The pass at 2054 UTC captured the cyclone around its peak 

intensity when it produced sustained winds around 95 km/h (50 kt). Detlef hold its strength 

thereafter through the night while it completed its transition, so it reached its peak intensity as 

a subtropical storm around 0600 UTC 11 November. This intensity estimate mainly based on 

surface reports from the Balearic Islands where some stations reported 10-min sustained 

winds around 80 km/h (43 kt) and wind gusts around 100-110 km/h (55-60 kt). Later the 

cyclone started to weaken slowly which was confirmed by both of the second ASCAT pass 

and the surface and ship observations. The wind field became a bit more symmetrical by the 

time of this ASCAT measurement but gale-force winds occurred only on the western and 

southern side of the circulation. At the landfall the estimated wind speed was only 75 km/h 

(41 kt). At this time none of the available stations reported sustained gale-force winds, 

however, in Jijel Achouat the wind gusts reached 80 km/h. 

Rainfall 

Detlef produced mainly moderate amount of rain in the Balearic Island, Sardinia and 

Corsica. On these islands most of the rain fell on 10 November when the cyclone was 

extratropical, and the 2-day summaries mainly spread between 10 mm and 50 mm, but locally 

reached 80 mm. The cyclone affected the Algerian coast a bit more. The areas around the 

landfall got 50-70 mm precipitation on 11 November, but in Tizi-Ouzou fell 96 mm rain, and 

the 2-day summary reached 128 mm here. 
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Storm surge 

Satellite-based altimeter data were not available from the cyclone, but eye-witness 

videos from North Algeria showed large waves near the coast which caused minor coastal 

flooding. The heavy thunderstorms with high amount of precipitation in short time also 

produced flash floods, especially in Tizi Ouzou Province. 

Reanalysis data 

Detlef had been analyzed by ECMWF-ERA5 high-resolution reanalysis data. The 

examined parameters were 300 hPa divergence and winds (Fig. 7), 925 hPa geopotential and 

850 hPa vertical speed (Fig. 8), 850 hPa equivalent potential temperature and wind (Fig. 9), 

500-1000 hPa thickness and 850 hPa relative vorticity (Fig. 10), 200-1000 hPa thickness and 

300 hPa potential vorticity (Fig. 11) and vertical cross-sections of potential vorticity (Fig. 12). 

The analysis expanded from 0000 UTC 10 November to 2100 UTC 11 November. However, 

only two images are listed here: the first one is at 2100 UTC 10 November, when Detlef still 

was extratropical, but it already developed a warm-core occlusion, and the second one at 

1500 UTC 11 November, shortly before the cyclone’s landfall. An animation of all reanalysis 

maps is available here: 

https://www.youtube.com/watch?v=SPsGSeRd400 

The re-analysis data showed well the favorable synoptic conditions over the western 

Mediterranean Sea prior the cyclogenesis. In the morning hours of 10 November, a very 

strong jet streak reached the Iberian Peninsula from northwest with maximum wind around 

70-80 m/s, which left exit region generated strong upper-level divergence near the Balearic 

Islands. Later the day a weaker part of the jet recurved near Sardinia led to a formation of an 

upper-level low which moved over the extratropical low and maintained the divergent flow 

aloft. The northwesterly downwind from the Iberian Peninsula also helped the formation of 

the extratropical low due to the effect of lee cyclogenesis. The cyclone originally had a 

moderate warm conveyor belt from Gibraltar which later weakened as the low became deeper 

and the cold conveyor belt strengthened on the western side of it. But when the occlusion 

process had taken place the equivalent potential temperature (EPT) values remained higher in 

the core of the cyclone than the surrounding area. The thickness maps initially showed 

significant cold advection behind the cyclone and thanks to the formation of the upper-level 

low the 200 hPa potential vorticity also increased over the low-level cyclone. The warm core 

https://www.youtube.com/watch?v=7n9nVhFdYKg
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seclusion appeared in the case of thickness maps too, between 200-1000 hPa already in the 

evening hours of 10 November and between 500-1000 hPa in the night hours. In the early 

state of the extratropical low the 850 hPa the strongest relative vorticity and updraft areas was 

associated with the elongated fronts but in the night hours both started to concentrate in the 

cyclone’s center, and the geopotential field also became much symmetrical, indicated the 

transition of the cyclone. 

After Detlef became subtropical, it retained its warm core, however it became much 

more uncharacteristic on the 200-1000 hPa thickness maps by the second half of the day as 

the area with lover values and high upper-level potential vorticity displaced to southeast. The 

850 hPa wind field also remained a bit asymmetrical as the strongest winds persisted on the 

west side of the circulation, as the earlier mentioned ASCAT measurements showed this as 

well. By the second half of the day the strong 850 hPa updrafts totally concentrated around 

the center, and other strong patches appeared mainly near the newly-forming extratropical low 

east of the cyclone. However, the 850 hPa relative vorticity retained its curved, long frontal-

like bands until the landfall from the cyclone center toward Corsica, Sardinia and Tunisia. 

Furthermore, Detlef remained beneath the upper-level low during its full lifetime. This 

generated low-shear environment for the cyclone and its well-defined convection before the 

landfall was mostly due to this, but the parameters suggested that the storm remained 

subtropical despite its structural development. After the landfall, Detlef lost it identity fast 

over Algeria as the new extratropical cyclone became the dominant one. 
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Table 1 Best track for Detlef, 10-11 November 2019 

Day/Time 

[UTC] 

Latitude 

[°N] 

Longitude 

[°E] 

Pressure 

[hPa] 

Wind speed 

[km/h (kt)] 
Stage 

10 / 0600 39.9 4.0 1004 65 (35) extratropical 

10 / 1200 39.7 5.6 999 85 (45) ” 

10 / 1800 40.8 6.1 995 95 (50) ” 

11 / 0000 40.3 5.5 994 95 (50) ” 

11 / 0600 39.5 5.4 994 95 (50) subtropical storm 

11 / 1200 38.2 5.6 995 85 (45) ” 

11 / 1800 36.7 6.1 997 75 (40) ” 

12 / 0000     dissipated 

11 / 0600   994 95 (50) 
minimum pressure and 

maximum wind 

11 / 1730   997 75 (40) 
landfall near 

Sidi Abdelaziz 
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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)] 

Sierra De Alfabia 

(Spain / Baleares) 
  10 / 0600 54 (29) 94 (51) 

Capdepera - Faro 

(Spain / Baleares) 
  10 / 1000 72 (39) 97 (52) 

Sierra De Alfabia 

(Spain / Baleares) 
  10 / 1000 68 (37) 112 (60) 

Sierra De Alfabia 

(Spain / Baleares) 
  10 / 1100 79 (43) 104 (56) 

Menorca / Mahon 

(Spain / Baleares) 
10 / 1400 1004.6 10 / 1400 35 (19)  

Capo Caccia 

(Italy / Sardinia) 
10 / 1500 999.5 10 / 1500 37 (20)  

Capo Caccia 

(Italy / Sardinia) 
10 / 2100 1000.4 10 / 2100 50 (27)  

Ersa – Cap Corse 

(France / Corsica) 
  10 / 2300 68 (37) 94 (51) 

Capdepera - Faro 

(Spain / Baleares) 
  11 / 0200 83 (45) 104 (56) 

Capdepera - Faro 

(Spain / Baleares) 
  11 / 0500 72 (39) 112 (60) 

Menorca / Mahon 

(Spain / Baleares) 
11 / 0600 1003.0 11 / 0600 54 (29) 98 (53) 

Menorca / Mahon 

(Spain / Baleares) 
11 / 0700 1003.7 11 / 0700 63 (34) 96 (52) 

Sierra De Alfabia 

(Spain / Baleares) 
  11 / 0800 79 (43) 97 (52) 

Bejaia 

(Algeria) 
11 / 1700 1002 11 / 1700 43 (23) 65 (35) 

Jijel Achouat 

(Algeria) 
11 / 1700 998 11 / 1700 46 (25) 76 (41) 

Jijel Achouat 

(Algeria) 
11 / 1800 1000.3 11 / 1800 48 (26) 80 (43) 

Skikda 

(Algeria) 
11 / 1800 999.6 11 / 1800 11 (6)  

Dellys 

(Algeria) 
11 / 1800 1007.4 11 / 1800 44 (24)  
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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] 

10 / 0600 A8ZA8 37.4 1.3 320 / 65 (35) 1008.0 

10 / 0800 2IYG3 37.8 3.4 350 / 61 (33) 1007.2 

10 / 1000 A8ZA8 37.1 0.5 330 / 78 (42) 1008.0 

11 / 0300 DGZL 42.6 6.9 050 / 61 (33) 1006.8 

11 / 0600 C6XP7 39.6 6.0 010 / 70 (38) 995.0 

11 / 0600 DGZL 42.5 6.4 060 / 54 (29) 1007.0 

11 / 1200 A8JM6 42.2 4.3 320 / 61 (33) 1009.0 

11 / 1800 BATFR23 41.0 4.2 010 / 54 (29) 1008.7 

 

Table 4 Selected surface rainfall observation 

Location 

Rain 

on 10 

Nov. 

[mm] 

Rain 

on 11 

Sep. 

[mm] 

Total 

rain 

[mm] 

Location 

Rain 

on 10 

Nov. 

[mm] 

Rain 

on 11 

Sep. 

[mm] 

Total 

rain 

[mm] 

Jijel-Achouat 

(Algeria) 
21.0 31.0 52.0 

Menorca / Mahon 

(Spain / Baleares) 
21.0 31.0 52.0 

Beaia 

(Algeria) 
11.0 70.0 81.0 

Sierra De Alfabia 

(Spain / Baleares) 
11.0 70.0 81.0 

Skikda 

(Algeria) 
2.0 7.0 9.0 

Capdepera - Faro 

(Spain / Baleares) 
15.5 

no 

data 
 

Alger Port 

(Algeria) 
29.0 0.0 29.0 

Palma De Mallorca 

(Spain / Baleares) 
16.0 0.0 16.0 

Dellys 

(Algeria) 
29.0 61.0 90.0 

Porto Colom 

(Spain / Baleares) 
14.2 0.4 14.6 

Tizi-Ouzou 

(Algeria) 
32.0 96.0 128.0 

Ibiza / Es Codola 

(Spain / Baleares) 
1.4 0.0 1.4 

Constantine 

(Algeria) 
12.4 29.4 41.8 

Capo Caccia 

(Italy / Sardinia) 
9.6 2.8 12.4 

Bordj-Bou-

Arreridj (Algeria) 
4.0 13.0 17.0 

Cagliari / Elmas 

(Italy / Sardinia) 
52.0 1.0 53.0 

Setif / Ain Arnat 

(Algeria) 
6.0 43.0 49.0 

Capo Carbonara 

(Italy / Sardinia) 
45.0 1.0 46.0 

Bouria 

(Algeria) 
33.0 53.0 86.0 

Capo Bellavista 

(Italy / Sardinia) 
3.8 6.0 9.8 
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Figure 1. Best track positions for Subtropical Storm Detlef, 10-11 November 2019. The 

triangles mean low/post-tropical 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 Detlef, 10-11 November 

2019. 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 satellite images of Detlef at 0900 UTC 10 November. After the cyclone 

formed it deepened fast due to the favorable upper-level conditions. Source: 

EUMETSAT 

 

 

Figure 4. Infrared and visible (RGB) satellite images of Detlef at 0730 UTC 11 November. 

After the cyclone became subtropical it produced sustained and quite deep 

convection, but initially only on the east and south side of the circulation. Source: 

EUMETSAT / Kachelmannwetter 
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Figure 5. Infrared and visible (RGB) satellite images of Detlef at 1500 UTC 11 November. 

The cyclone developed well-defined structure with an eye-like feature before its 

landfall. Source: EUMETSAT / Kachelmannwetter 

 

 

Figure 6. Satellite-based wind data of Detlef on 10-11 November measured by ASCAT-A 

and ASCAT-B sensors. The measurements showed the cyclone’s subtropical 

transition as its center partially detached from the occlusion front (purple line) by 

the second day and the circulation became more symmetric. Source: NOAA 

NESDIS 
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Figure 7. 300 hPa divergence (shaded) and winds (vectors and contours per 10 m/s from 30) 

over the Western Mediterranean Sea at 2100 UTC 10 November and 1500 UTC 

11 November. Data source: ECMWF/Copernicus 

 

Figure 8. 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 Western 

Mediterranean Sea at 2100 UTC 10 November and 1500 UTC 11 November. 

Data source: ECMWF/Copernicus 
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Figure 9. 850 hPa equivalent potential temperature (shaded) and winds (vectors and 

contours per 10 m/s) over the Western Mediterranean Sea at 2100 UTC 

10 November and 1500 UTC 11 November. Data source: ECMWF/Copernicus 

 

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

(shaded) over the Western Mediterranean Sea at 2100 UTC 10 November and 

1500 UTC 11 November. Data source: ECMWF/Copernicus 
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Figure 11. 200-1000 hPa thickness (contours per 10 m) and 300 hPa potential vorticity 

(shaded) over the Western Mediterranean Sea at 2100 UTC 10 November and 

1500 UTC 11 November. Data source: ECMWF/Copernicus 

 

Figure 12. Potential vorticity vertical crosses through the center of Subtropical Storm Detlef 

and its environment at 2100 UTC 10 November and 1500 UTC 11 November. 

The positions of cross-sections marked with thin white lines on Figure 11. Data 

source: ECMWF/Copernicus 


