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Intr oduction

Tornadoegpresenta violent threatto societyevenin centralEuropewherethey arelessfrequentthan

in the tornadobelt in the USA. The extremely high valuesof windspeedand shearinside the funnel

yield a high damagepotentialevenfor massve buildings. Thereforeit is desirableio obtaina complete
statisticalrecord of the spatialand temporaldistribution of tornadoesn Europeto be able to better
estimatetornadorisk. This record,however, will only be suitablefor comparisorwith datafrom other

regionsof the world after a universalmethodof estimatingtornadointensity dependingon windspeed
alonehasbeendeveloped.

Statistics

Tah 1 shavs information on the 512 tornadocasesrecordedin Germary since1587. The recordis
not yet completefor the periodsof World War | andll andfor easternGermary in the cold war era.
However, the generalstatisticsare robust already Accordingto Tah 1a, approximatelyfrom 1870
the numberof obserationshasstonglyincreasedn Germary dueto greaterpublic interestin torna-
does.A decadalaveragestartingin 1870 vyields a value of 36 tornadoeswith a large standarddevi-
ation of +25 per decade.The monthly values(Tah 1b) reveal only few casesin winter. Theseare
mostly due to the passagef strongcold fronts within storm cyclonesand preferablyoccurover the
plainandhomogeneouterrainof northernGerman. The maximumvaluesfrom Juneto Augustfollow
the annualtrend of thunder
storm actvity, however. In
the summerseasoriocal ter
rainforcing effectsbecomen-
creasinglyimportant.In struc-

Tablel: a) Tornadocasegperdecadeb) monthlyandc) daily distribu-
tionsof tornadoesln b) the“?” denotesasesvithoutexactassignment
to amonthandin c) thetime of thetornadois notknown in 329cases.

a) 20. Cent.: 404 cases (1900 - 1999)

00-09|10-19 | 20-29|30-39| 40-49|50-59| 60-69| 70-79| 80-89| 90-99 turedterrainthey leadto iso-
19 |19 | 25 | 28 | 7 | 83 | 41 | 35 | 69 | 78 latedregionsof enhancedor-
19. Cent.: 96 cases (1800 - 1899) nado actiity. Using the Up-
00-09|10-19 | 20-29|30-39|40-49|50-59| 60-69|70-79|80-89| 90-99 per Rhine valley in SW Ger
s 1517 5 32 1 03 = mary asa prototypeof sucha

zone,Hanneseret al. (1998)

b :

) Jan| Feb| Mar| Apr | May| Jun| Jul | Aug| sep| Oct | Nov| Dec| 2 using C-bandDoppler radar
6| 2| 10] 14| 56|109]134] 97| 38| 17| 4| 2|23 data and Dotzek (1999) us-

ing mesoscalemodel simu-

c) lations were able to analyze
00-01| 01-02|02-03|03-04|04-05| 05-06| 06-07 | 07-08|08-09|09-10|10-11|11-12  the relevant tornado genesis
-y rprp 22 3 )10 mechanismsConcerningthe
12-13|13-14|14-15/15-16|16-17|17-18|18-19|19-20| 20-21|21-22|22-23|23-24 Qally trend of to.rnado actv-
9 | 12 | 12| 20| 24| 27| 24| 12| 10| 4 1 - ity, Tah 1c againshaws the

resemblanceo the trend of

thunderstormactiity with a broad maximumof the distribution between16:00 and 19:00 LST. For
Germary asa whole a recurrencedensityfor tornadicthunderstormsf 0.1 a~* 10~* km~2 is found,
similarto thevaluesfor SwitzerlandandAustriaandroughly 20 timeslessthanfor the US tornadaobelt.
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TornadoAlleys
The locationsand/ or damageswathsof recentand historicaltornadoesn SW Germary are depicted
in Fig. 1. They group into a tornadoalley in the areaStrasbouwy—Heidelbeyg and northernVosges
mountains—northerBlack Forest.In addi-
tion a climatological analysisof synoptic . Y §g§
situationswith deepcorvectionusingpre- sb "o / 0
cipitationaccumulatiorderived from radar e
data also yields a preferencefor corvec-
tion in the samearea(Gysi, 1998). Non-
hydrostatianesocalenodelsimulationsfor
the UpperRhinevalley region provide evi-
dencefor a stronginfluenceof topography
for the generatiorandintensificationof lo-
cal corvective cells (Dotzek, 1999). Typi-
cally a low—level pool of warm and moist
air is found at the valley bottom. Winds
veer with heightdue to the superposition |
of southerlyflow in the Rhinevalley and |*
westerly flow at the boundarylayer top

andabove. In theregion of thetornadoal- £y ;re 1: Tornadosin the Upper Rhine valley region: 0)
ley theseorographiceffects are mostpro- ,q 31845 1) 24 May 1878,2) 4 Jul 1885,3) 1 Jul 1895,
nouncedandfacilitate the developmentof 4y 11 \1ay1910,5) EndSep1913,6) 7 Jun1952,7) 13Aug
supercelbtormswith hail or tornadoesThe 1952,8) 27 Apr 1960,9 a,b)10 Jul 1968,10) 8 May 1985,
most severe casehasbeenthe T7-8/F3— 11 5 b)>3 341 1986,12) 21 Jul 1992,13) 9 Sep1995,14)
4 Pforzheimtornado(No. 9b in Fig. 1) in - 53 511996 Ka = Karlsruhe Hd = Heidelbeg, Sb= Saar

July 1968leadingto over 100million DMy ;c1en, Str= Strasboug, Stg= StuttgartPf = Pforzheim.
damagewithin thecity of Pforzheimalone.

Intensity Estimation and Recording of Tornadoes

Thenetwork TorDACH (http://wwwop.dltde/"pa4p/drDACH.html) wasinitiatedin thethreecountries
Germay, Austria,andSwitzerland D—A—CH) in 1997andaimsat a completetornadorecordfor these
countrieg(cf. Dotzeketal., 1998).Two requirementsirise(Dotzeket al., 2000).Firstto correctlyrelate
tornadodamagdo tornadointensityby introducinga definition of the T- andF—scalesuitedfor central
Europe.Intensity can then be inferred from the obsered lossratio S for damagedbijects,i. e. loss
occurreddivided by reinstatementaluein percent.Secondto find a tersedataformat that facilitates
datainterchangebetweendifferent countries.A group of individual datasetswhich describetornado
damageterrain/ land—usecharacteristicdpssratios,fatalitiesetc. canmeetboththeserequirements.
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