201901 - Windstorm - Alfrida/Aapeli

Status: Finalised Material from: Linus, Mohamed

1. Impact
On 1-2 January a cyclone moved over the Nordic countries and caused heavy precipitation along the Norwegian coast and strong winds over North Sea,
Gulf of Bothnia and Baltic Sea. According to FMI was it the strongest windstorm recoded in the country with 32.5 m/s on Bogskar in mean wind and 42.6 m

/s in the gusts. The wave height reached almost 8 metres along the Finnish coast. A lot of household lost the electricity in the eastern part of Sweden. The
wind could have played a role in a devastating train accident on the bridge over Great Belt (Denmark) killing 6 people.

2. Description of the event

The plots below show analyses of MSLP and 6-hour precipitation forecasts.
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The plots below show analyses of z500 and t850.
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3. Predictability

3.1 Data assimilation

3.2 HRES



The plots below show observations of 24-hour maximum wind gusts valid 1 January 12UTC to 2 January 12UTC (first plot) and HRES forecasts valid at
the same period. The forecast plots also includes MSLP valid 2 January 0OUTC. The forecast captured well the magnitude on the Baltic side but
underestimated the wind gusts on the North Sea side.
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3.3 ENS

The plots below show EFI and SOT for 24-hour maximum wind gusts valid on 2 January (we are only producing EFI for 0OOUTC-00UTC). The risk for high
wind gusts on the Baltic Sea was well captured in forecasts from 28 December and onwards (5-6 days in advance).

Wed 02 Jan 2018 00UTC @ECMWF VT: Wed 02 Jan 2018 00UTC - Thu 03 Jan 2018 00UTC 0-24h
Extreme forecast index and Shift of Tails (black centours 0,1,5,10,15) for: 10m wind gust
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Tue 01Jan 2019 00UTC @ECMWF VT: Wed 02 Jan 2018 00UTC - Thu 03 Jan 2019 00UTG 24-48h
Extreme forecast index and Shift of Tails (black contours 0,1,5,10,15) or: 10m wind gust
05 06 07 08 03
[ I

Mon 31 Dec 2018 00LTG @ECMWF WT: Wed 02 Jan 2019 00UTG - Thu 03 Jan 2018 0OUTG 48-72h
Extreme forecast index and Shift of Tails (black contours 0,1,5,10,15) for: 10m wind gust
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Sun 30 Dec 2018 00UTC @ECMWF VT: Wed 02 Jan 2019 00UTC - Thu 03 Jan 2019 00UTC 72-96h
Extreme forecast index and Shift of Tails (black contours 0,1,5,10,15) for: 10m wind gust
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Sat 29 Dec 2018 00UTC @EGMWF VT: Wed 02 Jan 2018 00UTG - Thu 03 Jan 2019 00UTC 96-120h
Extreme forecast index and Shift of Tails (black contours 0,1,5,10,15) or: 10m wind gust
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Fri 28 Dec 2018 0DUTC @ECMWF VT: Wed 02 Jan 2019 00UTG - Thu 03 Jan 2019 00UTC 120-144h
Extreme forecast index and Shift of Tails (black contours 0,1,5,10,15) for: 10m wind gust
05 & o7 08 09

1

1w

Thu 27 Dec 2018 00UTC @ECMWF VT: Wed 02 Jan 2019 00UTC - Thu 03 Jan 2019 00UTC 144-168h
Extreme forecast index and Shift of Tails (black contours 0,1,5,10,15) or: 10m wind gust
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The plots below show cyclone feature plots valid 2 January OOUTC and where the colour represents the maximum wind within a 600 km radius.
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Spots denote cyclonic features (frontal waves, barotropic lows and diminutive frontal waves) in 52 runs. Small spot means feature is on a weak front Colours show Lkm wind max (Kis) within a 600k radius.
Large radius makes ‘double-counting’ of wind maxima possible. Mslp field is from control run. Black dots denote barotropic low centres. Yellow circles/crosses denote respectivel Features
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Spots denote cyclonic features (frontal waves, barotropic lows and diminutive frontal waves) in 52 runs. Small spot means feature is on a weak front Colours show Tkm wind max (Kts) within a 600k radius.
Large radius makes ‘double-counting’ of wind maxima possible. Mslp field is from control run. Black dots denote barotropic low centres. Yellow circles/crosses denote respectively control/deterministic features.
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Large radius makes ‘double-counting’ of wind maxima possible. Mslp field is from control run. Black dots denote barotropic low centres. Yellow

0 05 @ 200 5@ 0@ 5@ 00 5 ® % 5O 06 7n.7s.su = @ 5% @ 5 ma.|




Lead Time: T+72 Data time: Sun 30/12/2018 00Z Valid Time: Wed 02/01/2019 00Z
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Spots denote cyclonic features (frontal waves, barotropic lows and diminutive frontal waves) in 52 runs. Small spot means feature is on a weak front Colours show Lkm wind max (Kis) within a 600k radius.
Large radius makes ‘double-counting’ of wind maxima possible. Mslp field is from control run. Black dots denote barotropic low centres. Yellow circles/crosses denote respectively. tures.
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Large radius makes ‘double-counting’ of wind maxima possible. Mslp field is from control run. Black dots denote barotropic low centres. Yellow circles/crosses denote respectively control/deterministic features.
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Large radius makes ‘double-counting’ of wind maxima possible. Mslp field is from control run. Black dots denote barotropic low centres. Yellow

0 05 @ 200 5@ 0@ 5@ 00 5 ® % 5O 06 7u.7s.sn = @ 5% @ 5
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Large radis makes 'double-counting”of wind maxima possible. Mslp ield is from contrl run. Black dots denote baratropic low centres. vellow circles/crosses denote respectively features
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Spots denote cyclonic features (Frontal waves, barotropic lows and diminutive frantal waves) in 52 runs. Small spot means feature = an a weak front. Colours show Tkm wind max (K5) within & 6001 radis
L radivs makes double-counting” of wind maxima possibl. Mslpfeld i from confrol run. Black dots denote bararopic low cenres. Yellow cicles/crosses denote respectiely conroldeterministi eatures
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The plot below shows the evolution of forecast for 24-hour maximum wind gusts (1 January 12UTC to 2 January 12UTC) for Svenska Hogarna (59.5N, 19,5
N), where the maximum gusts reached 37.2 m/s. The plot includes ensemble (blue box-and-whisker), HRES (red dot) and model climate (red box-and-
whisker). From 28 December 06UTC and onwards the ensemble median was above the 99th percentile of the model climate. Note that in the forecast from
31 December 12UTC one ensemble member (number 22) reached almost 50 m/s.
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3.4 Monthly forecasts

3.5 Comparison with other centres

4. Experience from general performance/other cases

5. Good and bad aspects of the forecasts for the event

® The forecasts captured the storm 5 days in advance

6. Additional material
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