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Storm Eunice causing significant disruption and
dangerous conditions due to extremely strong winds on
Friday
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What to expect

< - |
» Work from home and avoid travel if possible, people urged, as Storm Eunice hits B
» ‘Onceinadecade’ weather event has same harmful ‘sting jet’ winds as 1987 Great £ Flying debris resulting in danger to life

» Threat tolife and damage to homes expected, with havoc for road, rail and air tre

Damage to buildings and homes, with roofs blown off

» People posing for selfies are ordered to stay away from seafronts, flood defences
activated for rivers and coastline, and Army is placed on standby for emergency re:

» Red alert weather warning is the highest level, leading to school and bridge clost Roads, bridges and railway lines closed, with delays and
cancellations to bus, train, ferry services and flights
Power cuts affecting other services, such as mobile

and power lines brought down Manchester
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Travelling in storms, rain and strong wind >

Stay safe In a storm >
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UK 1987
Great
October
storm

= A: cumulonimbus clouds just ahead
of the cold front

= B: Shallow non-precipitating cloudin
the dry slot

= C:Stingjet
= D: Cold conveyor belt

Causes of damaging cyclone winds

Mesoanalysis of peak surface wind gusts (m/s)
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Causes of damaging cyclone winds

Sting jet Dry intrusion

6-10 km

A

- 500-1500 km -

Transient (few hours), mesoscale (~50km

spread) jets of air descending from the tip of the
hooked cloud head in the frontal fracture regions
of some extratropical storms (see definitionin

) “Significant destabilization of the lower
levels occurs beneath Dls, accompanied
Cloud head banding suggests mesoscale by increased 10-m wind gusts, intense
instabilities such as conditional symmetric surface heat and moisture fluxes, and

instability (CSI) are being released. Studies have  elevated PBL heights”
provided evidence also of Cl, Sl and Il presence



Eunice synoptic overvie
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Mesoscale mstablllty release

ETEW11 MSG Cloud To& Temp 18102.!2022 0300 UTC i
§ 0

[

MSG cloud

top
temperature

0300UTC




Mesoscale mstablllty release

MSG cloud
o
temperature -

0500 UTC

Temperoture °C



Mesoscale instability release
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Mesoscale instability release: Sl

Negative PV bands track along the bent-back front towards the cloud
head tip. Implies presence of (dry) symmetric instability
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Colours show PV, red contours are 6,,, dashed line indicates cloud (all at 700 hPa)
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Mesoscale instability release: CSI

Conditional
symmetric
instability (CSI)
points are
defined where
DSCAPE
exceeds a
threshold in
moist cloud
head

Probability of having more than 20 CSI points within 200 km

Base time: 1200 UTC 15 February 2022 Valid time: 0000 UTC 18 February 2022 (T+60)
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Sting jet precursor diagnostic applied to Met Office global ensemble.
60h forecast. Numbers in squares are ensemble # of cyclone centres;
MSLP and tracks are from the control forecast.
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Low-level wind field evolution
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(d) 06UTC 18 Feb - lead time +06 hr

A(51.5.-13.0) ' ' B(49.8,0.5)

Coordinates (degrees)

Colours show horizontal wind speed (left) at 850 hPa and (right) along A-B vertical
section. Red contours are 6,,, gray shading is cloud.
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Low-level wind field evolution
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(f) 12UTC 18 Feb - lead time +06 hr

A(51.7,-8.0)

Coordinates (degrees)

B(50.2,6.5)

Colours show horizontal wind speed (left) at 850 hPa and (right) along A-B vertical

section. Red contours are 6,,, gray shading is cloud.
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Origins of low-level wind jets

Lagrangian trajectories
calculated with LAGRANTO
(Sprenger and Wernli, 2015)

Forecast start time 06 UTC 18th
Trajectories start time 12 UTC 6
hrs backwards and 2 hours
forwards

Windspeed > 42 ms™! between
950 and 800 hPa at start points
(black dots)

Colours are pressure along
trajectories

Criteria: none
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Origins of low-level wind jets: SJ

Lagrangian trajectories
calculated with LAGRANTO
(Sprenger and Wernli, 2015)

Forecast start time 06 UTC 18th
Trajectories start time 12 UTC 6
hrs backwards and 2 hours
forwards

Windspeed > 42 ms™! between
950 and 700 hPa at start points
(black dots)

Colours are pressure along
trajectories

Criteria:
descent > 100 hPa from 06-12
UTC,RH>80%at 06 UTC
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(b) Descent from cloudy region

4°W

900

800

~

o

(@]
Pressure (hPa)

600

500



Origins of low-level wind jets: CCB &

WCB jet

Lagrangian trajectories
calculated with LAGRANTO
(Sprenger and Wernli, 2015)

Forecast start time 06 UTC 18th
Trajectories start time 12 UTC 6
hrs backwards and 2 hours
forwards

Windspeed > 42 ms™! between
950 and 700 hPa at start points
(black dots)

Colours are pressure along
trajectories

Criteria:

descent <100 hPa (which can
include ascent of course) from
06-12 UTC,RH;>80% at 12 UTC
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(c) Ascent or weak descent to cloudy region

East CCB jet + mixing
fromweak descent SJ
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Origins of low-level wind jets: DI jet

Lagrangian trajectories
calculated with LAGRANTO
(Sprenger and Wernli, 2015)

Forecast start time 06 UTC 18th
Trajectories start time 12 UTC

6 hrs backwards and 2 hours
forwards

Windspeed > 42 ms™! between
950 and 700 hPa at start points
(black dots)

Colours are pressure along
trajectories

Criteria:
descent > 100 hPa from 06-12
UTC,RH<60% at 06 UTC
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(d) Descent from dry region
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Summary

= Storm Eunice was a well
forecast, intense and
damaging windstorm.

= Two main regions of strong
low-level winds (>42 ms™1).

= The more westwards region
was associated witha CCB
jet.

= The more eastwards region
is due to a mix of different
airstreams: a stronger CCB,
SJandDlat 12 UTC.

= Thereis evidence of
mesoscale instability
presence/release (CSI/SI) in
the cloud head tip: this will
have strengthened the SJ.

(92
o

Ea B
(e} oo
Wind speed (ms™1!)

H
S

IS
N

of WCB

[
S
=



