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Intr oduction
During the 1998field campaignEULINOX extensive measurementswithin andaroundthunderstorms
werecarriedoutmainlyin southernGermany. As theprimarygoalwastodeterminemoreexactlythepro-
ductionandtransportof nitrogenoxidesproducedby lightningphenomena,themeasurementsincluded
aircraft measurementsof chemicalconstituents(Cb anvil penetrationsaswell as lower–level flights),
DLR’spolarimetricC–bandDopplerradarobservationsandlightningdetectionusingtheONERA’sVHF
interferometer(ITF). TheEULINOX projectwasfinishedat theendof 1999,andthepreliminaryanal-
ysis presentedhereis focusedon the cloud physicsof the 21 July 1998 supercellstorm concerning
lightningevolutionasmeasuredwith radarandITF. A supercellhadformedafteracell splittingover the
Alpine forelandin thelateafternoonof 21 July 1998andsoondevelopedtypical characteristicssuchas
a persistentsingleupdraftanda pronouncedweakechoregion with a significantechooverhang.This
cell movedeastover oneof the ITF stationsandpassedapproximately20 km S of DLR’s radarsiteat
Oberpfaffenhofen.

VHF Interfer ometer Data
TheITF system(Solomonet al., 1999)hasbeendesignedto detectVHF sourcesof lightning eventsat
a frequency of 114 MHz. It is especiallysuitedto observe intracloud(IC) flashesbut canalsodetect
negative cloud–to–ground(CG)flashesquitewell. However, 3D reconstructionof individual discharges
is limited to anelevation interval from 8

�
to 42

�
. In thefollowing we will discuss:i) volumedata,i. e.

VHF sourcesaveragedover 3 min in time anda 1 km
�

grid in space,andii) point datawhich revealthe
3D structureof eachflashby giving the3D locationof eachVHF signalwithin anindividual flash.
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Figure1: Mean vertical profile of VHF sourcesbetween
17:00–20:00UTC. To reveal the secondpeakat 6.5 km
only profilescontainingtwo distinctpeakswereaveraged.
Thelowerpeakat3.5km is presentin all profiles,however.

Thevolumedatawereanalyzedin orderto
derivemeanprofilesof VHF activity within
the supercellstorm. Due to the elevation
limitation,onlydatafrom thatregionwhere
verticalprofileswereavailablefrom atleast
3 km to 9 km AGL were used.Averag-
ing the vertical columnsat eachhorizon-
tal gridpoint revealeda maximumof VHF
activity at about3.5–4.5km AGL. Some
individual vertical VHF columnshad two
peaks,however. Thesewereaveragedsep-
arately, and the result is given in Fig. 1.
Aside from the low–level maximum,now
a secondarymaximumat 6.5–7.5km can
be seen.This is dueto dominantIC activ-
ity, but lower than expected.Similar pro-
files have beenreportedby Solomonet al.
(1999),justasthetemperaturelevelsfound
for thesepeaks,0

�
C and -15

�
C, respec-

tively. Few signalsarelocatedbelow 2.5km in Fig. 1 dueto the8
�

elevationcriterionduringEULINOX.
�
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Radar and VHF Interfer ometer Point Data
ThepolarizationdiversityDopplerradaratDLR wasusedto determinethelife cycleof thestormandthe
microphysicalcompositionof thehydrometeors.Höller etal. (1994)developedanalgorithmwhichuses
thepolarimetricquantitiesZ, ZDR, andLDR to discriminatebetweenindividualhydrometeortypes.

Figure2: Graupelcontentin gm �

�

computedfrom anRHI scanat231
�

throughthestorm.NearbyVHF
lightningsignalsplottedasline segmentsandcrossesarehighly correlatedwith thegraupelregion.

As shown in Fig. 2, VHF signalsfrom flashes(line segmentsandcrosses)nearthedepictedRHI scanat
17:40UTC agreewell with the areain which graupelis foundwithin thestorm.A weaker correlation
existsbetweentheVHF sourcesandthesnow content.In addition,mostflashesarelocatedon the left
flank downshearof themainupdraftandthereflectivity maximum.Similar resultshave beendescribed
by Carey & Rutledge(1998).Interestingly, theseauthorsalsoobservedanunusuallyhigh IC / CG ratio
justaswasthecasefor theEULINOX storm.

Conclusions
By meansof C–bandradarandVHF interferometrythe life cycle of a supercellstormwasinvestigated
to clarify thelightning initiation processes.Our studyconfirmsthestronginfluenceof graupelparticles
for thechargeseparationandthedownsheardisplacementof lightningactivity dueto updrafttilting and
advectionof chargedhydrometeorsoff thestormscoreregion. Furtherstudieswill help to identify the
causesfor thehigh IC / CG ratio in thestormwhich might bedueto thesmallseparationof only 3 km
betweenthefreezinglevel andthe-15

�
C–level correspondingto thealtitudesof highestnumberof VHF

sources.Gainingmoreinsight in theseeffectswill aid in developingimproved lightning parameteriza-
tionsfor mesoscaleandglobalmodels.
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