South England Downbursts
Part 1:
23 October 2022

Ken Pryor
NOAA/NESDIS/STAR
With contributions from
David Smart, TORRO/UCL Hazard Centre
Matthew Clark, UK Met Office
David Flack, UK Met Office
Simon Culling, TORRO



Hereford Miltoh.Kevnes Ip Lr.:l- '-I

Phase 2

Colchester

O

Chelmsford

aAlgrime

Newnort
Cardiff
Bristol
lathy
Lanterbury
well =
O
Brighton
Farcinatur
100 II'II
[ .|'| e
30 kam I picard
20 mi I

Map data © OpenStreetMap contributqr‘s}'ftﬁ_—_ﬁ\’-

¥ tornado o severe wind & large hail e heavy rain
v funnel cloud v gustnado v lesser whirlwind
# heavy snowfall/snowstorm @ ice accumulation ¢ avalanche # damaging lightning



Newpor s

Cardiff

" $0km
20'mi

Bristol

Bath

reRster

Downburst Wind Observation

Severe wind
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Middle Wallop

United Kingdom (51.15N,1.57 W) < 1 km
23-10-2022 (Sunday)

15:15 UTC (+/- 15 min.)

based on information from: a report on a website, a report by a weather service

wind speed: 27.8 m/s

A gust of 34 knot (28 ms-1) recorded on the Middle Wallop Synop at 16:00 UTC. Time was based also on radar data.
hitps/www.ogimet com/cgi-bin/gsynres?lang=enéind=03749&decoded=yeséndays=28&ano=2022&mes=108day=248&hora=00
Reference: Ogimet com, date of access: 10 NOV 2022

report status: report confirmed by reliable source (QC1)

contact: Nick Silkstone / Igor Laskowski (ESWD management)
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03749: Middle Wallop (United Kingdom)
Latitude: 51-09N Longitude: 001-34W Altitude: 91 m.
Decoded synop data. (23:53 mean solar time)
Time interval: 2 days before 2022/10/24 at 00:00 UTC.
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Downburst Wind Observation

Middle Wallop (91m) Enm n
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SSMIS Product Comparison

F-18 SSMIS PCT (K)
1612 UTC 23 October 2022
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F-18 SSMIS 183 +/- 7 GHz (K)
1612 UTC 23 October 2022
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MW-Radar Comparison

F-18 SSMIS PCT (K)/UKMO Rain Radar
1612 UTC 23 October 2022
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F-18 SSMIS 183 +/- 7 GHz (K)/UKMO Rain Radar
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IMERG Image Analysis: 1500 UTC

a) IMERG Precipitation Rate (mm/hr)
1500-1530 UTC 23 October 2022
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b) IMERG Precipitation Gradient
1500-1530 UTC 23 October 2022
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IMERG Image Analysis: 1530 UTC

c) IMERG Precipitation Rate (mm/hr) d) IMERG Precipitation Gradient

1530-1600 UTC 23 October 2022 1530-1600 UTC 23 October 2022
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NUCAPS Sounding: Sussex, UK
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b) MWPI Nonlinear Regression Eastern U.S.
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AIRS Sounding: Sussex, UK
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WRF Model-derived Sounding Comparison
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Elevated convection diagnostic: CAPE Ratio
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1km WRF Sumulations: UKCS 1-way
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Downburst Wind Observation

PHOENIX MODEL CLUB @

Data: Gill Instruments Windsonic (Option 1) Wind Sensor
Location: London Colney

Last Updated at: 12:46:17 Today
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WRF Model-derived Sounding Comparison

Courtesy of David Smart, TORRO/UCL Hazard Centre

Dataset: WRF_DO1  RIP: GFSOP_0.25pt_SportSsT_uk Init: 0600 UTC Sun 23 Oct 22 t: WRF_DO1 RIF: GFSOFP_0.25pt_SportSST_uk nit: 0600 UTC Sun 23 Oct 22
Fest: 9.00 h Valid: 1500 UTC Sur Jet 22 (1500 LST Sun 23 Qet 22) 11.00 h ' /00 UTC Sur et 22 (1700 LST Sun 23 Qet 22)
03772 EGLL London Heathrow Airport 51.29.00 Q. 03772 EGLL London Heathrow Airport 51.29.00 0.
Full bark: Full bark:
5m &= 5m g
100

Py
200

O

300 300

400 400

s

500 Ll 500 Ll
Parcel Info Parcel Info
T 17.0 Td = 13.3 T 14.3 Td = 10.3
600]| LI =3.1 LCL 894, 6500| L1 =-1.5 LCL 879.

K 33 LFC = 889.
ol TT 57 EL = 292.
/00| su1 = -2,6 CCL = 878,
PH = 2,64 VGP = 0.2
800| CAPE = 659 SWEAT= 385
CIN =  -54 HVBZ= 2514,
500| Te = 19.6 SHEAR= 35,
SREH = 125 LAPSE= 7.2
1000| CELL = 194738

K 29 LFC
. T 56 EL 310,
FULSHT = -1.4 CCL 856.
PH = 2.21 VGP = 0.1
800| CAPE = 184 SWEAT= 317
CIN = -83 HWBZ= 2519,
goo| Te = 19.2 SHEAR= 20,
SREH = 0 LAPSE= 7.3

e B I B 7 .

834.

T A - .



RAOB Sounding: Nottingham, UK

c) 91 miles N-I& of PMC
03354 20221023/1200 (User Selected) SHARPpY vO+unknown

100 ) r B Dataset: WRF_DO1 RIP: GFSOP_0.25pt_SportSST_uk Init: 0600 UTC Sun 23 Oct 22
/ W Fest:  11.00 h Valid: 1700 UTC Sun 23 Oct 22 (1700 LST Sun 23 Qct 22)

L 03772 EGLL London Heathrow Airport 51.29.00 0.27.00
'/ $>/ -1 Full barb
200 . - §
300 E |
230 C=23354" ) 57/

2L C=18684°

500

\\»—-Q/E/m“-—

700 TC=0567 S"J ]
850 3 T s L o
0 km < . —_— 7 \
Lo0O B6. [T ‘ﬁ ]
o) =7
-50 -40 =30 =20 -10 0 10 20 30 40 50 500 /
(e L
POl CAPE  ClMH  lCl T LEC EL SRH (mzis2) Shear [t} Mriwind SR Parcel Info |
SFC &6 25 77 o 4280 5487 SFC-1km 121 15 1601159 7diz8 - 4.3 T 0.3 I
a9 SR 4 SR |EHT I - - /
: [ - Eff Inflow Layer - - - -4 600 = -1. = . I
L 56 e 9 4260 547 SEC-Gkm 18 187125 ani1s K = 29 LFC = 834. =,
P = 0.95in K =30 WHDG = 0.0 SEC-akm 37 182126 EEIE: T - 5% EL = 310 ]
Meany = &.3g/kg TT=50 TEI =7 LCL-EL (Cloud Layer) 26 188126 CRTIT: [, . /
Lq;.lﬁH =020 ComT = GBF 3ICAPE=0 Eff Shear (EEWD] — s i+ /UM SHT = -1.4 CCL = 856,
MidRH = 1% maxT = 7OF MWL = 2 _ |
DCAPE = 50 ESP=0 E—:Emsg?\raﬁnd _ fga”r}f_{ﬁ PH = 2.21 ¥GP = 0.1 g/
Down T = S6F MME = 0.0 SigSvr = 38 mals3 e 800| CAPE = 184 SWEAT= 317 £
Sic-3km AGL LR = 5.8 Ckm Stomm ROLON Vecars... 216031 kt \ CIN = -83 HWBZ= 2519, §/
3-Gkm AGL LR = 6.6 Cfkm e el LEevan ki ~ Te = 19.2 SHEARs 20 ]
#50-500mhb LR = 6.7 Gl Corfidi Downshear = 182/84 kt Lkm 8 AGL 900 ¢ ' . PA K3 =/
TO0-500mb LR = 6.7 Cllkm Corfidi Upshear = 19113 bt wind Barbs SREH = 0 LAPSE= 7.3 _[t
A P ~Ci - A OO Sy | | EP —_— - —_— I L A [




58°N

56°N

54°N

52°N

Microburst Potential Index

Init: 2022-10-23_06:00:00
Valid: 2022102312

Microburst Potential Index

1222 UTC NUCAPS MWPI Max Gust = 21.1 ms!

MWPI Max Gust (ms™)

MWPI Max Gust (ms™)

10°W

LD | | .

0

oW

5

MWPI Max Gust (ms™)

10

15

20

25

30

35

58°N

54°N

52°N

Init: 2022-10-23_06:00:00
Valid: 2022102314

Microburst Potential Index  Init: 2022-10-23_06:00:00

Valid: 2022102316

Courtesy of David Smart, TORRO/UCL Hazard Centre

MWPI Max Gust (ms™)

4°W

2°W

MWPI Max Gust (ms™)

0 5 10

15

20

25

30

35

58°N

54°N

52°N

10°W 8w 6°W 4°W 2°W 0°

MWPI Max Gust (ms')

0 5 10 15 20 25 30 35



SSMIS-Radar Product Comparison

F-16 SSMIS PCT (K)
1645 UTC 23 October 2022
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SSMIS-Radar Product Comparison

F-16 SSMIS 183 +/- 7 GHz (K)
1645 UTC 23 October 2022
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SSMIS-Radar Product Comparison

F-16 SSMIS SI150 (K)
1645 UTC 23 October 2022
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F-16 SSMIS SI150 (K)/UKMO Rain Radar
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SSMIS-Radar Product Comparison

F-16 SSMIS RR150 (K) F-16 SSMIS RR150 (K)/UKMO Rain Radar
1645 UTC 23 October 2022 1645 UTC 23 October 2022
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IMERG Image Analysis: 1600 UTC
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IMERG Image Analysis: 1630 UTC

IMERG Precipitation Rate (mm/hr) d IMERG Precipitation Gradient
C) 1630-1700 UTC 23 October 2022 )

1630-1700 UTC 23 October 2022

54°N

54°N

5.4
53°N 53°N
4.8
4.2
52°N 52°N L 36
2.0 L 3.0
r1.6 2.4
51°N 51°N
F1.2
50°N - 50°N
49°N 49°N

3°W 2°W 1°w 0° 1°E 2°E 3°E 3°w



10

CAPE Rat

1800 UTC 23 October 2022 (T+15)

IC

Elevated convection diagnost

b)

1700 UTC 23 October 2022 (T+14)

a)




3 < e :;as-'.rrr oy
10.’23 PMC Downburst v ‘ _.E'"Eter:\:':Jgh
e TR0 T - + Downh
U ain radar 1 ute Bnttera Market Harborough Seorby Oundle 5
= r tiltevart Desbarough Chatteris Brandon _
Eeentry . Keffering  Thrapsten Ely Thetford
RUGHy . 2! Diss
Huntingdon Mildenhall =
2 : Wellingborotigh : Y
Royal Leamington Spa Datentr
- Y Noithampton P Milton Nevimarket Bury'StiEdmunds e
Cambridge Stowmarket
Bedford
Banb Newpoﬂ_ Ragnell Biggleswade Hawverhill Suffolk Gea
g Miltond<eynes: ' Royston Stidbuity Hadleigh  [Pswieh
Brackley ; : Saffron Walden b
Buckingham Bletchley Bedham Vale AGNE
. - ey ; Fe
Hitchin Halstead Harwi
Bicester Stevenage » = Colchester
Luten Bishop's Stortford Braintree &,
p .
B : ey Frinto
Aylesbury = : : Brightlingsea
: : : i _ Witham Clacton-on-
i » d : PME & Harlow E
" T Oxfordi SH/AENE ‘ : Chelmsford MaldSn
Abingdomd _ 5 =
g chiltem HillSVAONE] Watford
High\Wycombe
e Didcot i "
CIEE i y Harrov Ssi
LColnerVialleviRegienaliPaik < f'«m_ y liford. = Basidon o 3
Ml Tham.és. oo AR T Wemtﬁ:ﬂaeg _ Southend-on:zSea
- - \ - . 1 f . - % 3
iz 3 - mp o o N ik - & Canvey Island
F lfslough -y :‘_ :"LOHGOU “‘é;’.“"’ ) 3 ) y-l X
ViNdSOr S o ity Sy
: e ' . & o 1T X
Reaghng = Dantfordis ? : Sheerness
= < :"-’ ¢ J ' e
B Newbury & ] Kingston upen Thames Isle ofiSheppey
: . X T Rochester IR
- P Croyden » P ) . 8 £
) N - " ; £ %
\Woking r o Faversh
[T o - "
" Farnborough : : : R
e S 3 - venoak S Maidstene
Basingstoke : E g :
. - N i e A = = t o - g s
. Guildford Surreyaililistateafof@utstandingiiNatural Beauty. A
. Farnham o e o '
GOOQ|E Earth - o Tonbridge N

Horley

Dt 510, NO&L, 1S . Mavy, HNEL, GEBCO
Imane Landsat [ Copernicus Altanr | 20 mi




i -
Leicesler .

10)’23 pMC Downburst _'Hsterjc':Jgh
U rain radar TG L - Market Harbaraugh ® oy Oundle ¥
uittefiworth Desborough Chatteris Brandon :
i Rugby Ketlering  Thrapston Ely Thetlis Diss
; Huntingdon Mildenhall 30
. : WellingBaratigh ¥
Rayal Leamington Spa Dalentr
: 2 Noithampton St Neots Matan Nevgarket puySHRRERnS Framlingham
Cambridge Stowmarket
Bedford
BB Newport Pagnell Biggleswade Haverhill v Suffelk €ea
anbury Milton: Keynes: Royston Sudbury Hadleigh IpsHichi
Brackley : Saffron Walden o
Buckingham Bletchley Dedham Vale AGNB
i Ly ; Ee
Hitchin Halstead Hanwi
Bicester Stevenage » G Colchester
Lutang Bishop's Stortford Braintree «,
- Aylesbiiny ' : e Frinto
R ' . . Witham Clacton-on-
- - : S PME Harlow 3
g Oxf_orlg* 4 Stalbans d Chelmsford Maldon
Abingdon i - - .
E - Chilfem Hils ACNB / Watford, :
\ iHighaVycambe
v Didcot e ’ . .
antage ey, . v ol ' I L
; Colne ValleyiRegionalPaik S " e R lforg Basildon
g e embley) B Seuthend-on-Sea
Henley-on-Thames &% i R L A Canveyllsiand
_":j_??'@‘%!gh - - llonden };, f N " . %
Windsor - g el ﬁ
L R'eafimg a - ¥ Daitford! She;e_'_‘"rl'jr‘.ié"s'_s
. < of ! '
B ar , Kingston upen Thames \ al ; i (o
Newbury . . - oWt Rochester ISlefefiSheppey
& P , Croydon : . G
& i v : , >
. ’ X b v a
Woking Faversh
b Farnborough ;
N : noak Maidstone
Basingstoke : ; _ : SRCELS
' J Guildford surrey: HillsTArealoff@utstandingiiNatural'Beauty
Farnham

Google Earth

Dista S10, MO L, 1S MNawy, NG, GERCE i Horley
Imane Landsat [ Copernicus AltAr .ﬂ'l . o | 20 mi

Tonbridge




. ﬂ'
Leicesier .

10)’23 pMC Downburst _..HEE"I':\E':J.C_IH
O rain radar 1640 UTC . : MATESEHarboratg oty i
Butterworth Desbdraugh Chatteris Brandon
. = e . Thetfard
Rugby Keltering hrapston = S ik
: Huntingdon Mildenhall o
. Wellingborough ¥
Raoyal Leamington Spa
7 Baventry Noithampton StNeots Miltan Newmarket Bury-St Edmunds E S mingham
Cambridge Stawmarket
Bec’fa(d
Banbir Newporll_Pagnell Biggleswade Haverhill v Suffolk'€ea
A Milten Keynes Roystan Siidbury Hadleigh Ips-m_ch g
Brackley Y ' Saffron Walden i ~
eHckinghan SlELchiey Dedham Vale AGNB
T Ee
Hitchin Halstead Harwi
Bicestep . iStevenage - = Colchester
Edton Bishop's Stortford Braintree =,
B : Al 8 Erinto
; . Aylesblnys ’ - Brightlingsea
> : . Witham Clacton-an-
4 g i , ! - L PMC Harlow; ¥
@x..f_ord{rr ; ) _ aStAlbans d Chelmsford Maldon
.._m" . -
Abingdon At g s M L f y : W
= Chlltem Hils ACONE e ;
»  figh Wycombe ; @
W t DIdCOt b= ) . -.,.‘-:r N-e ’ VF' T
antage T Earrov i o g _
Colne ValleyiRegenallRark . ; liford -k Srtleel] ;
Henleab i - : . Wemplgy ’ E o Solthend-on-Sea
4 ’f‘@%ﬁbn Lendon i 3_ fﬂ\, e & . Canvey Island
ot I - | L - 25
Windsor SRS o : " "’—"pﬂ
o W . ' . ! Nl S SR ey . o
Reading Raitford ot 4 Sheerness
L .f'* ) = Ki t Th il . i
B ap o P Kingston upon Thames B oy 25 Isle of Shebpe
Newbury P s " Rocnecen ,s:e sSheppey
% FL - " iCioydon .
£ ’ , A l | h':f‘..
y = "
& oy Woking + Eaversh
o Farnboerough : -
Basiﬁgsfbke ; 1peroug o Sevenoaks Maidstone
.. i ke Guildford Surrey Hills Area of Outstanding Natural.Beauty A
¢ Farnham
GOOQ|€ Earth ; \ Tonbridge . N
Diste S10, MO, LS. ey, MEL, GEBED 5 Horley A

Image Landsst f Copernicus ANl % ,ﬂ!r \ o | 20 mi |




e cester : e

10/23 PMC Downburst (S -
i — TN

ar 16445 1 .
ar 1845 UTC ‘, o i Market Harborough SCorby _gOundle
e rd Liequal Desbéraugh Chiigus Brandon
’ . Chusntry e Kettering " Ehrapston Ely ; Thetlis Diss
ugby — i
y Huntlhg_uon Mildenhall =
- . Wellingbarough ¥
Raoyal Leamington Spa Davents :
SSETY ilorthampton St Neots = Mljon Reymarkst pySLEied Framlingham
‘ ; o Cambridge Stawmarket
Bedford . : '
- C - iy
o MNewport Pagnel J Biggleswade Hawerhill % Suffolk €eay

Fe

# Banbury . - Ipswich
# . Royston Sudbe Hadleigh RS¥IEle
L B 'E t*‘ﬁlﬂes‘ Saffron Walden ! : .
¥ B -E“r'”g“i o ‘ : Dedham Vale AONB
. ‘. . H|tch|n Halstead Harwi

g v

Bicester Ste\-‘eﬁage = Calchester
' - Ufoﬂ . A ‘\ o, i Bishop's Stortford * Crainiec e TP ]
o -l, ! ' - . . = - d gk Frinto
’ L AYIESbL e -v . . - - : Brightlingsea
L M - ' & N W'tham Clacton-on-
’ Harl ' '
Oxford St Ai%ns EJ.W‘ 8

[

hd .
Chiltesmmils AONB ¥ Weffee  § oW :

\Chelmsferd ‘\Mald

Abingdon

-
High Wycombe 4
e Didcot r ’
antage 7 \ -
Colne Valley RegiopaliEark Ao Ilferd ’ B2siidan :
mbley - Southend-on.Sea
Henley-on-Thames s r . Canvey Islania
Slough London \
Windsor
Reading «» y
g S . Dartford
Newbury s e b Tk 48 Kingstonigesg Rochester:

-

FCroydon

iy

* Wokiﬁg . - Eaversh

o

Basingstoke Famt?'?rpu{‘;h, - " W Sevenoaks ' Maidstone

; L) » i s

) i : ke Guildford Surrey:HillstArea of Outstandmg"r\latura! Beauty A
Google Earth TIEaE %, Tonbridge N
Dt 10, MO A, LS ey, NG, GEBCO ' & H0r|ey : > .

Imzne Landsat  Copernicus ANl 4 ﬂ . g X o . | 20 mi




10/23 PMC Downburst

T
229.80

WALES

W_
-

“®piimouth

Google Earth 4

Eter S0, MEE L 1S ey, MEEPEERCE
kmEne Landsst .l’Copernic"hs

1Tt i 5 180 GHz TE 1645 UTC

CSU_SsMIS_ICDR_WO1R01_Fle _D20221023_S1644 E1826_R98111.nc (NetCDF file) [kl \Warrmagtan 7
tb150h_imgl (kelvin) =
=

Morth York Moors MationallBank

R, s

Yorkshine: Dales National Park e

'York

{ ] s o

Elackpaa Great Britain Leeds &
®anchester -

Feak: District Mational Park

263.20 n":{ Chester
J :\-""' L ] .
W i N .De'by Hottingham
.Lemeste' . .NEII'.\'in‘-
5 Peterbarough
®Birmingfml 4
F Covenlry
. - - »
_ = b5 Cambridge
ENGIAND e o SRR e
pswick
Rl
.,_,..)\? “ Lot .PMC .CO|C|"I_Q_S[€I'.
X g 2 SEotswolds AONEB - I . Lo
_— ® oxford o
i - ™
.S\' ansea : ‘
' Swimdon 3 L . “-l
Cardiff® O ' ' Roae® ! 2
= SResoino R . W
EammhloithtvVessex Downs AONBEL - |
‘EGVP
South,Downs Natienal Park
®
% Southampton
: .Erignton
] S )
+ ‘Exeter -,- Bournemouth
-
Targuay
5.' "._-_. r
ey chianne!
mansh
E0

.Canterburyjﬁ. \

70 mi

-,

®cal

N
£

i




il
L o Marth York Moors NationaliBark
.
Yorkshire Dales Natisnal Park et \

Legend

Dok

10/23 PMC

N

MO rain r | i GHz TB 1645 UTC = Sk
- h .
..... Blackpacl Great Britain Legds . 1
.\? ‘“‘".Dm;]"mdﬁ atl .
Pl i &
Luiaga e _ livespoalarogaton = Manchester
CSU_SsMIS_ICDR_WO1R0D1_Fle D2Z0221023_S1644 E1826_R98111.nc (MetCDF file) e, Sheffizid
tb183_7h_imgl (kelvin) “Pea« District National Fark:
g;‘! .Cht-esh-.\r
L
229.80 !
- e | - .
- R gl - o Nettingham
Snoawdenia Natiopal Park tﬁ Bety i
I { - L]
Leicaster Morwich
S::,} o W I-"_: " M e .Peterbcrough
f.'::‘_' s S Birmmgpaiy - -
®exiord “~—y . "’ YEoventry R
f*- - - -
. (] -
r . LY Cambridge
?; - 1 ENGEANDIR i
WALES 5 i a2 Ipswich
. \ 1 .
. - ° i 2
> e W lone Luton® PME IR W \,
-~ " . o L ; ! Fe \ ‘ el e -

=
4 W ! .Swansea ""’ & ] . ca, N
. r— 'im gSwindan Landan ] -
.Carl:hﬂ "' . ul fﬁ_ﬁ ading ‘ %
& I-‘- , Batn NOKhI essex. Downs/AONET .
— e BT
: : JEGVP TR N
o+ s
South:Downs National Park i .-
® " . Calais
Southampton ¢ .
. - ®Brighton A N
. . Y
Exeter 4 ® 2 ournemotith ¥ - 3
. . ‘ a .
- . I
'Newguay R Torquay _ - \
s nEmoun B T
'.T.furo
|
.Falmoulh s G’
N
¥ X
A L]

Google Earth

Ciatis S0, MOSL 1S ey, [EL GEEICO‘
rnagg Landsat fCopernicus

- }"'Mb 70 mi ? |

e T haerbatirnaean.Cntantin




Summary

e During the afternoon of 23 October 2022, a quasi-linear convective system (QLCS)
developed and intensified over the English Channel, and tracked north-
northeastward into southern England, producing widespread damaging
downburst winds.

e The most intense downbursts of the event occurred at:

 Middle Wallop Airport, Hampshire (55 miles SW of London), with a wind gust of 54 kt (62
rr:cpfrw]) rcellc_c():rsded between 1500 and 1600 UTC and generated by a prominent bowing segment
of the :

* London Colney, Hertfordshire, with a wind gust of 56 kt (64 mph) recorded at 1640 UTC and
generated by a pulse-severe cell east of the bowing segment of the QLCS.

* In general, the earIJ afternoon (1222 UTC) NOAA-20 NUCAPS soundin
ualitatively indicated the strongest signal for severe thunderstorm an
ownburst occurrence over southern England:

* Resolved a shallow elevated mixed-layer that was detected by the closest downstream RAOB
sounding at Nottingham.

* Indicated larger lower-middle tropospheric temperature lapse rates and CAPE than the
adjacent AIRS sounding.

* NUCAPS surface temperature (66°F/18°C) matched exactly the temperature recorded at
Herstmonceux, the closest observing station to the retrieval.



Summary

Mapped SSMIS imagery with UKMO rain radar overlays and a mid-day
NUCAPS sounding profile over Leicestershire, (~90 miles NW of London),
provided the strongest signal for severe downburst winds in the pre-storm
environment over the Midlands.

Close agreement between the boundary layer structure ("inverted-V") as
resolved by the NUCAPS soundings and WRF profiles and the MWPI gust
potential as calculated from NUCAPS and the WRF model.

Strong relationship between high rain rates as indicated by UKMO radar and
the very low MW brightness temperatures (BTs) apparent in both the
consecutive F-18 and F-16 overpasses.

Low BTs also correspond well with the high integrated graupel values (slide
11), suggesting that intense downdrafts and resulting downbursts were forced
by ice precipitation loading and melting, as well as unsaturated air
entrainment into the mixed-phase precipitation core.
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Figure 6. F-18 SSMIS a) polarization-corrected temperature (PCT, K) and b) 183 +/- 7 GHz brightness temperature with overlying UKMO radar rain rate at 1612 UTC and Dean Hill, UK c) radar reflectivity and d) radar velocity at 1541 UTC 23 October 2022. “RIN” denotes a rear-inflow notch. 
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