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1. Introduction 2. Methodology

C On 24 July 2023,law-topped (LT) higkprecipitation (HP) supercell thunderstormtruck the cityof La
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Chauxde-Fondsin the Jura mountains of northwest Switzerland C Athorough postevent analysisvas conducted composed ofpéatform of multi-sourced dataand

C Impact: 1 fatality, 45 injuries > 135 million Swiss Franc$ material damages; 22,000 treesorn down, utilizing atop-down method, funneling down from theynoptic to the mesoscale to the storracale
~ 3,000 buildingslamageddeep psychological traumaflicted on inhabitants

C Validatedl-sec max convective wind gust of 60,4 m/s (217 km/gasured at the&SwissMetNeground Convective posevent analysisconductedtop-down from the
station atEplaturegegional airport withwidespread IF2 damagesithin a 6 km x 2 km ellipse Postevent analysiscomposedof synopticscaledown to the storm-scale

C Extensive posevent analysisconducted to determine the storracale origin of the violent convective multiple data sources Synoptic_Scale Mesoscale Storm -Scale
wind gusts given the weaker than average reflectivity intensity on radar. WP MogerDae _ selioRaironn NI =

C Multiple data platform analysis points tohgbrid wind eventcomposed of both anicroburst and a
tornado due to specific spatial/temporghasing of convective processes at the storm scale
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: Fig. 3 Variousdata sourcesitilizedin the posteventanalysido identify the underlying Fig. 4 Left Largescaledrivers of the convectiveventwith upperleveldouble jet configurationléft exit+rightentrance) and
Videostill : Emilie Droz Photo :EplaturesAirport Tower personnel Videostill : DavidDeruns Videostill : Pierre Schneider atmosphericprocessest playin this extremeconvectivewind event(Source MeteoSwis} approachingow-level CFROPA. MiddléMesoscaleconvectiveevolutionand interactiorwith the Juratopography Right : Phasing
of specificmeteorologicaparametersat the storm-scale(Source MeteoSwis}

Fig. 1 : Photos anddeostills of the low-topped high-precipitationsupercelthunderstormapproachind.a Chauxie-Fonds on thenorningof 24.07.2023

C Cooperationbetween MeteoSwiss localauthorities and specializedagenciesvascrucial inobtainingarealistic
andcomprehensiveicture of what transpiredand wasdeterminantin identifying the meteorological
phenomenainvolved
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Fig. 2 : Photos of the structural amegetationdamages in androundthe city of La Chause-Fondsnflicted by the convectivavind gustsfollowingthe passage of thetorm.
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Fig. 5 : a) Preonvectiveforecastproximity soundingfor La Chauxle-Fondswith hodograph b) COSMQE 3hforecastMUCAPHeld. c)

Realtime INCA CAPH,e) Upperlevelcoupledjet configuration andow-levelairmasses(Source : COSMIE NWPMeteoSwissAPN)

C Instability: MUCAPE> 4001200 J/kg(low CAPE)

C Vert.wind shear: 0-6km : 5065kts ; 0-3 km : 4060 kts (HighSheay}
C Largescalelift : double jet structurealoft + LLprefrontal warm sector
C Lowlevelhodographcurvature: 0-2/3 km SRH> ~ 250 390 n¥/s?
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Fig. 7 : MSG sandwich (Source : EUMEM#gAG0OSwWis}

(; Weak Slg natu re$l uri ng LT Fig. 14 : Webcam/photeideostills of HPsupercellrain-wrappedRFD circulatioapproachinghe city of La Chaudde-Fondsfrom the weston 24.07.2023.

H PS u pe rce I |p h ase Animatedvideofootage (not shown) clearlyshows aroadcyclonicrotational aspect to the RFEain curtainswrappingaroundthe low-levelmesocyclone
(Source : Roundshot.com webcal®ft), Eplaturesairport tower videostill (center), DavidDerunsvideostill (right))
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Iun. 09:30 UTC DamageAnalysis(aerial ground damagesurveys photos/videos

Upstream bow -echo phase LT HP supercell phase
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Doppler Radar data C Southernsideof town ->unidirectional/divergent wind damage(microburs

REFL a) (with hypothesizedmechanismy == e o i C Northernsideof town ->multidirectional/convergentwind damage(tornadic)
s Fig. 6 : Montancy (FR) Doppler raglafocityscans at 2.2(top), 1.2 (middle) and 0.2 i TR g 1 COE > gy, D e Fa " Convergent Treefall Damage- Torfiado, & :
- (bottom) elevationanglesbetween0920:0930 UTC on 24.07.2028th storm signatures .7 ) SR A R B Yo "l
annotated(Source : Montancy-Band radarMétéoFrance MichaelKreit2 Fig. 8 : MSG sandwich (Source : EUMEM&AdpSwis} < :
e C Radardetectedstorm signatures storm inflow, low-level mesocyclonehook
VEL echqg microscalecirc. (possible TVS), REDrge(microburst), bowing phase
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Fig. 16 Multidire genttreefallwind damage in «Chapeau
Rablé sectionalongthe northernfringe of the city,suggesting updraft-
drivenconvergentwind phenomenon(Source : SITN, NEH)

Fig. 15 Unidirectionaldivergenttreefallwind damage in
«Parc Gallet» on theouthernsideof the city,suggesting
downdraft-drivenwind phenomenon(Source : SITN, NEH)

Fig. 9 a,b){ 2 NpsEEambow echophase in Vallée de la Sadmed, e { 2 Ndp&cellulaphase over La Chawe-Fonds as RFD
wasin the process ofjustingout duringDescendindreflectivityCore(DRC) collapsélypothesizedtorm-scaleprocesseAmechanisms
annotatedin blueand black (Source : La Plaine Mortbdhd radarMeteoSwiss; annotations : Lionel Peyraud)
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| Fig. 10 : Montancy (FR) Doppler radzit. (top) and Dopplevel. (bottom) between0914- 0930 UTC on 24.07.2023\atriouselev angles and timstepsusinga DI: Building roof, sturdiness E (BRE)
triple-PRF scastrategyas thelow-topped HPsupercelwasimpactingLa Chauxle-Fonds (SourceMétéoFrances Bram@ | yWékiradar datadisplayey ESSL) S o sl
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Fig. 11 MeteoSwisgadar network CAPPI vertical cress
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Fig. 12 SwissMetNegroundstation at Le€platuresairport Fig. 13 .Variouél\/leteoSwissi;s;ecanemometerreadi'ng.s.(lines speed, dots: toppedHPsupercelwasimpactingLa Chauxie-Fonds. 0935 UTC : RHI : N-S Fio. 17 L V EuiddscalelR2 tvpe d 6t di the ob oL ' : o S /
in La Chauxle-Fondsthat recordedthe extremewind gusts direction) at Le&platuresairportand Mont CornwaroundLa Chauxie-Fonds. Downwardpointingarrow shows progressiveeflectivity clr?' q éf gm .S(Cﬁje ype 2a4m0a79§§2:)), cqrrﬁts pgn mgo. E_esollg gr\;es al Fig. 18 identifiedwind treefall damagetracksbasedon aerial
(1-secgust: 217 km/h) (SourceNMeteoSwisy Max 3secreadingwas57 m/s (198 km/h) at thairport (SourceMeteoSwis} corecollapse (SourceMeteoSwisy for?gs:la?:jo(;ﬂ dsv,\Yilr? q d:rrnn:ggaggessh e.n ; dow(rr;gent))( ource : ES$lbuftdScale helicoptersurveysconductedby SwissSITN (Source : SITN -GH)
u
HypothesizedMlesoscalef Storm-Scale 4 . SU' 118 |ary/ CO' |C| USIONS JuraMountains: A Local Tornaddlley
MeChar“Smﬁt Play 24.07.2023 La Chaux -de-Fonds supercell trajectory Historic_tornado tracks in Jura Mountains

NWP Performance, WarninigsuanceX Nowcastinglmplications

C Severethunderstorm outlook/watch issued

C COSM@LE NWFEPSields very dispersedandR A Rogpuietrue intensity

C RadarbasedalgorithmsR A RtgigQsil aseveret-storm warning aslow-topped
supercellhadbelow threshold reflectivity-basedvalues

C { 0 2 Néeéyclonadetectedby MeteoSwissradar-basedMDA in test phase

Rainerapé)z.a(:tRs?BFlank b . _ 24 JUIy 2023, IF -2 Microburst & Tornado
owndraft (RFD) ——rm MeteoSwiss Warning Map @  NWP Performance - COSMO-1E
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CDF Event : Storm-Scale Processes Strongly Involved -> Nowcasting Challenge

High-Precipitation Supercell Thunderstorm
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Fig. 19 :Left: Hypothesizednesoscaleand storm-scalemechanismat play, responsibldor the extremeconvectivehybridwind eventin La Chauxle-
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Fonds on 24.07.2028pmposedof both an RFQeneratedwet microburstand arain-wrappedtornadiccirculation (Source : Roundshot.com, SR . : : : : i Few P e N S ;
MeteoSwisd ionel PeyraudlUpperright : conceptuaimodel of a higkprecipitationsupercel(Source Stull2017).Lowerright : Nearsurfacewind MeteoSwiss TRT storm ranking _ ) _ 19 Aug. 1890, F-4 Tornado 12 June 1926, F-3 Tornado 26 August 1971, F -4 Tornado
pattern b for ahybridwind eventadaptedfrom «The InternationaFujita(IF)Scalefor tornadoandwind assessments (Source : ESSL) Met_enOSW'SS MDA ranking MeteoSwiss TRT vs. MDA
FANK real TIRI0E ] TRT rank and rotation detections w0 Fig. 21 : a) Thew-toppedHP& dzLJS N&j&fory aQifirelates to the Juréopographyand the citygrid (Source Googlemap}s b) Historic
] ] o 3000007 N . tornadicstormsover the Juranountainsin the past(Source Dessensnd Snow, 1993). c¢) Structural damdigem the 19.08.1890
(; PhaSlnq astorm_scale ReaFI nﬂOW Jet(Rl N)> Descenc“nngﬂect'V'ty 280000 1 ~ N tornadoin St. Claude (Photo : Vincevisillermo2 d) Forest damagigom the 12.06.1926 La Chaube-Fonds FF3tornado(Source : La
. , 'kﬁm-‘., _ :"m: | \’..;.T( . L Chauxde-Fonddibrary) e) Forest damage in Vallée de J&oxn the 26.08.1971 £ tornado (Photo : Daniel Aubert)
Core(DRCp RearFlankDowndrait (RFDp> Inducedmicroburst> o W e Do) A o G Severaktrong/violent tornadoesobservedover the Jurasincel7th
mducedtomadogengas o » g an i o century-> 1624, 1768, 1842, 18904), 1926(F2), 1967 (F3), 197 1(F4)
C Topographicafunneling of mesoscaléstorm-scalewindsin Juravalley C):._;___[_ M =1 W, o i WO el)sooo:o;,; S| § C Funnelingof winds within SWoriented valleysis hypothesizedo
C City architecturewind funnelingdue tocity grid style | e i) B increasespeed/directional low-level shear
. . Fig. 20 : Swi herhazardwarni with ippledSevererhund mOutlook/Watch active ov hof 24.07.2023. b
C Lowlevel mesocyclonevasessentiallygrazingthe groundat 1000 M ieicosussorterm Nworecasingiats forsmuateadsz oh mavgusisand 24h QPF (Sourcweccoswissani. oveteoswsamundersomacar G Convective cloud basesloserto groundover the Jurseems
. Tracking TRTplgorithmrankingfor & (i 2 N3y (Source MeteoSwissMD-MDR). dMesocycloneDetectionAlgorithm(MdATing identifyinga strong/
elevat|0n intensemesocyclonavith La Chawde-Fondsstorm (Source MeteoSwissMD-MDR, Monika Feldmann. e) TRihkvs. MDAdetection(Source MeteoSwissMD- determinanti N increasingtorn ad Ogenesiquo bab|||ty
MDR, Monika Feldmann) — - - - — —
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