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Downburst Wind Observation



Downburst Wind Observation



SSMIS Product Comparison



MW-Radar Comparison



IMERG Image Analysis: 1500 UTC
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IMERG Image Analysis: 1530 UTC
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Radar Summary
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NUCAPS Sounding: Sussex, UK

WGP = 41 + 30 = 71 kt = 81 mph  

64 miles E-SE of EGVP

MWPI Tr

WGP = 41 + 19 = 60 kt = 69 mph  
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CAPE ratio: 0 
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AIRS Sounding: Sussex, UK

WGP = 35 + 19 = 54 kt = 62 mph  

64 miles E-SE of EGVP

WGP = 35 + 30 = 65 kt = 75 mph  
MWPI Tr

Mn



WRF Model-derived Sounding Comparison
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Elevated convection diagnostic: CAPE Ratio
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1222 UTC NUCAPS MWPI Max Gust = 21.1 ms-1
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1km WRF Sumulations: UKCS 1-way









Downburst Wind Observation

Courtesy of Simon Culling, TORRO and WeatherFile
https://www.torro.org.uk/IPS/index.php?/topic/14022-20221023-wind-damage-hertford/



RAOB Sounding: Nottingham, UK 

WGP = 38 + 35 = 73 kt = 84 mph  
MWPI Tr

91 miles N-NW of PMC 

WGP = 38 + 19 = 57 kt = 65 mph  
Mn



NUCAPS Sounding: 
Loughborough, Leicestershire, UK

WGP = 41 + 19 = 60 kt = 69 mph  

84 miles NW of PMC

WGP = 41 + 35 = 76 kt = 87 mph  
Tr

Mn
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NUCAPS Sounding: 
Loughborough, Leicestershire, UK

84 miles NW of PMC



WRF Model-derived Sounding Comparison
Courtesy of David Smart, TORRO/UCL Hazard Centre



RAOB Sounding: Nottingham, UK 
91 miles N-NW of PMC c) d)



Courtesy of David Smart, TORRO/UCL Hazard Centre1222 UTC NUCAPS MWPI Max Gust = 21.1 ms-1



SSMIS-Radar Product Comparison

Pulse-severe



SSMIS-Radar Product Comparison



SSMIS-Radar Product Comparison

AACP

AACP: Above-anvil cirrus plume



SSMIS-Radar Product Comparison

AACP: Above-anvil cirrus plume

AACP



IMERG Image Analysis: 1600 UTC
a) b)



IMERG Image Analysis: 1630 UTC
c) d)



Elevated convection diagnostic: CAPE Ratio
b)a)















Summary
• 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.

• 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

mph) recorded between 1500 and 1600 UTC and generated by a prominent bowing segment
of the QLCS.

• 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 early afternoon (1222 UTC) NOAA-20 NUCAPS sounding
qualitatively indicated the strongest signal for severe thunderstorm and
downburst 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 2.



Thermodynamic Profiles Satellite/Radar Imagery NWP Model Graphical Output 

NUCAPS WRF

RAOB

Thermodynamic patterns in  pre-convective 
and storm environments: moisture 
stratification and convective instability.

Microscale physical properties of 
downburst-producing convective storms:
Storm morphology, precipitation vertical 
structure, type and intensity.

Simulation and analysis of dynamic properties: 
morphology, vertical structure, precipitation 
intensity, stability parameter evaluation.

Figure 3.
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Figure 6.
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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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Figure 8.
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Figure 11.
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Figure 16.
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