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Motivation:

Find good examples
showing the IASI add-on,
especially with regard to
MTG-IRS.

099
88 £ feucht 8 8 8

Pressure‘(hPa)

p 2 kY. &Y
SatSounding Mi 19.08.20 21:00 UTC [+0/-1h] , Niveau: 850 hPa 10)5)
Bodendaten Mi 19.08.20 21:00 UTC [+0/-29min]. QEF in hPa | mbar; 225:von 537 15
Satellitendaten Mi 19.08.20 21:00 UTC METEOSAT Europa/Atlantik.- WV 6.2 5 4

Satellitendaten POLAR Europa(Zentral) - IR!10.8




Deutscher Wetterdienst E
Wetter und Klima aus einer Hand N ‘

Can IASI profiles help us for a better prediction of
mesoscale severe wind events connected to sting jets
(SJ) or cold conveyor jet (CJ)?
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Great Storm of 1987

» Strongest storm in UK since 1703
» 26 people died

» Second most expensive weather
event in the UK

» Forecast failed

» Reanalyze showed a mesoscale flow
with most damaging wind at tip of the
cloud head south of the center of the
cyclone - Sting Jet

% The Met Office MSLP Analysis 16 Oct 1987 00 UTC 10
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(a) Norwegian Model v
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Shapiro Keyser Modell
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Clark & Gray. 2018
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Descending Sting jet out of
the cloud head due:

» Conditional symmetric
instability (CSI)
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%
7777777777777 Mfst/ i frontal fraction region
Damaging _
Winds » Acceleration due low
(b) level pressure gradient
Frontal
Zone \ > Evaporation of
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@ Clark et. al. 2005
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Case Study I
Storm ,,Friederike/Dave*
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Strom Friederike
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= Coming from the British Isles the
storm Friederike passed over
Germany on 18 January 2018 and
continued to Poland afterwards.

= The highest wind speeds up to
hurricane force appeared in GB,
Benelux, Northwestern France,
Germany and Poland.

=» Traffic disturbances due to snow and
ice, fallen trees and power outages
were common.

= The center of Germany was
particularly concerned. At the
Brocken a maximum wind gust of 203
km/h was measured which exceeded
the measurements during Kyrill in
2007.
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Source: DWD 18


https://www.dwd.de/DE/wetter/thema_des_tages/2018/1/19.html
https://www.dwd.de/DE/leistungen/besondereereignisse/stuerme/20180123_friederike_europa.pdf?__blob=publicationFile&v=4
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Typical structure of a SK-Cyclone:

» Frontal fracture, developing warm air seclusion, T-Bone shape

» Strong pressure gradient at southwestern flank
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The regional model COSMO-DE predicted the development of a sting jet
with gusts up to 170 km/h
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» Descending dry stratospheric air in sting jet region to top of boundary layer
—> hint for sting jet

» Stronger boundary layer inversion
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» Only faint Cloudbands at the sting
» Stratocumulus clouds at tip of the cloud head - boundary layer inversion

» Sting jet didn't reach the surface

» Only the Harz was affected by the full power of the sting jet (Brocken 182 km/h)
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Case Study Il
Storm ,,Christian®/ St. Jude Storm
28.10.2013

Okt 28 2013

Mo 13:00 UTC




Cyclone Christian 2013 Werter o Kima o cnar ond E

= On October 27 and 28 the Cyclone . P
,»Christian* passed over Northern £ S
Europe and led to destructions and traffic A
chaos. More than 15 people died. | K g‘ E 0053 & A

= Due to the high wind speeds and ﬁmi;;’j}r """ , Y
hurricane-force gusts, trees were brought PR N T
down and buildings were damaged. |
Several flights and train services were o < e
cancelled. e — '~ Source: DWD

= The intense low-pressure system formed
on Oct 26 over the Western Atlantic and
passed over Southeast England,
Northern Germany, Denmark and
Sweden.

= Record breaking wind gust of 191 km/h
at Helgoland (DE) were reached.

% See also: https://en.wikipedia.org/wiki/St. _Jude_storm 30
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Cyclone Christian )

Okt 28 2013
Mo 12:00 UTC

= The METEOSAT satellite image from Oct. 28 2013 12 UTC shows that
Christian was a Shapiro-Keyser Cyclone and the extremely high wind
gusts resulted from a sting jet that typically appears with those types of
cyclones.

% 21
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i Okt 28 2013
Mo 12:00 UTC

= In Germany the cyclone Christian caused maximum wind speeds in the time
between 13 and 14 UTC over the German Bight and the west coast of
Schleswig-Holstein.

% 32
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Okt 28 2013
Mo 13:00 UTC

= In Germany the cyclone Christian caused maximum wind speeds in the time
between 13 and 14 UTC over the German Bight and the west coast of
Schleswig-Holstein.
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Okt 28 2013
Mo 14:00 UTC

= In Germany the cyclone Christian caused maximum wind speeds in the time
between 13 and 14 UTC over the German Bight and the west coast of
Schleswig-Holstein.
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Wind gusts in km/h + pressure
Isolinien: COSMO-DE (28.10.13) 03 UTC + 11 h
Numbers: Observations (555) in km/h

Okt 28 2013
0 14:00 UTC
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NWV-Modell [Moi28.10,1514:00 UIC Pmsl, hPa; = [Nermal Null] CoSMo= DE+011h hi DWD,
Bodendaten:Mo:28.10.1:3:14:00 UTC [+07-59min] Wlndspltze inidern letzteniStunde (Sekt Skinlkm/h, 79 '?utsc and C‘)
NVWAM-Madelll Mei28.10.13 14:00 R Myl v e O W ey =T e (ke DTkl (e EIB SR BN RS & rtenerstellung: 28.10.13, 13:17 Uhr

= The COSMO-DE wmd gust forecasts 12 hours before the event were quite good.
Only the sting jet and the location of the cyclone’s centre were simulated too far

north. Previous model global and regional model runs underestimated the wind
gusts. %
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"MODIS Image 11:40 UTC C and Radiosonde me@/tement
%;' :
~ = The RAOB profile from the station Norderney at 12 UTC a Ilttle blt south of the =
sting jet shows the stratospheric air which had subsided until 800 hPa. Such a "%\
atmospheric layering is rarely observed. '

= Conditional unstable layering in boundary Layer - momentum can easily =
transferred downward
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MQDIS image arond »10:20 UTC vl ()




IASI Profiles
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Modell and IASI Sounding Boundary-Layer peutscher Wetterdienst E

Browning et. al. 2015:

Intrusion Y 600 - 03:15 UTC Hi-Res- ;
700" : —WRF-Modell
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= The descending dry stratospheric air in the sting jet area is clearly seen in IASI
profiles. The profiles agree well with the radiosonde measurements at
Norderney and model simulations. Such soundings are extremely rare.

Question:

= How accurate are the IASI profiles
in the boundary layer? The IASI

profiles look similar to the ones . =y
obtained for Cyclone Friederike i = PPAV.
(Fig), but the sting jet only reached EONCORX
the surface in case of cyclone X N
Christian. =

800 |2 - VAN e
850 |F X ~

950 N
1000 . X
1050

50 -45 -40 35 -30 25 -20 15 -10 5 0 5 10 15 20 25 30 35 40 45 50 55 60

IASI L2 profile from the area of the sting jet during
Cyclone Friederike on Jan 18, 2018
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Case Study Il
Storm Ellen
20.08.2020

19. Aug 2020

Mi 21:46 UTC

%

Satellitendaten Mi 19.08.20 21:46 UTC POLAR Europa(Zentral) - IR 10.8 8
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= Formed over the atlantic, including the remenants of Hurrican ,Kyle"

= Unsesionably strong storm - fallen trees, powerdisruption

= Over 194.000 homes were left without power

= New mean wind speed records for the month August in Ireland

MET EIREANN

Met Eireann wams that a “core of very severe and destructive winds" are forecast been 21:00 and

midnight

% 44



|ICON-18z+3h-Forecast MSLP+850 hPa
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NWV-Modell| Mi 19.08.20 21:00 UTC/Pmsl, hPa, -- [Normal Null] ICON6" NEST+003h 19.08x 20 18:00 UTC
NWV-Modell Mi 19.08.20 21:00 UTC Theta Ae, °C, 850 [Druckflachel IEON6 NEST+003h [19.08.20 18:00 UTC
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©19. Aug 2020

:00 UTC
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19. Aug 2020

1 Mi21:46 UTC
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Meteosat IR Image + Wind Gust Wetter and Kima s cinerrant )

Bodendaten Mi 19.08.20 22:00 UTC [+0/-29min] Maximum aller Meldungsarten (-1h) in km/h,i466 von 466
Satellitendaten Mi 19.08.20 22:00 UTC METEOSAT Europa/Atlantik - IR 10.8
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IASI-Soundings 20:20 UTC
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Case Study IV
Storm Hendrik I
20/21.10.2021 N
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= All case studies showed the usefulness of IASI profiles
for wind gust warnings.

= The remaining issue regarding the low temporal resolution regarding Metop
IASI data will be solved with MTG IRS measurements.

= |ASI L2 is useful as independent information source (especially if the NWP
forecasts are wrong).

= More experiences with sting jets and IASI profiles are needed.
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We thank EUMETSAT for the implementation of the EARS IASI L2
Service. A great thanks.to Tim Hultberg ," Thomas August, Peter
Groenemeijer, Gerit Holl'and Katja'Hungershofer for providing the
data for the case studies.

Thanks to you for your attentions!

christian.herold@dwd.de
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