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overview hazard assessment for Germany |. case s

Overthe last decades,lossdue to severehailstormshas beer frame of the project HARISCC(HailRiskand ClimateChange)t is aimedat quantifyingthe

Increasedsignificantlyin CentralEurope In the state of BadenrWdurttemberg,for example hail hazardfor Germanyin a highspatialresolution On 26.05.2009 a MesoscaleConvectiveSystem(MCS)with a track length > 600 km causedsignificant
most of the damageto buildingsis causedby large hailstorms(1986-2008. Examplesof Firstresultsreveal a high spatial variability of the intensity and probability of hail tracks damageover Switzerland Germanyand CzechRepublic Both the track of the MCSand the damagepatterns
severe hailstorms include the localscale VillingenSchwenningerhailstorm on 28 June  that can be (partly) explainedby orographicflow modifications In the future, a hail loss arereproducedwell byradardataat different levelsand overshootingtop signals

20060r the large-scalehail streakon 26 May 2009with a tracklengthin excesof 600km. modelwill be createdto convertmeasuredand modelledintensities(e.g., radarreflectivity
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Dueto the highdamagepotential, quantificationsof the hail hazardandrisk asaccurateas or hail kinetic energy)into monetary parameterslike meanlossor maximumloss From b ) T O I - oo 7
possibleare essentialfor the economy,especiallyfor the insuranceindustry. Within the that, it iswill be possibleto quantifythe localscalehail riskfor certainreturn periods — B BN
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data Sets Due to their localscaleimpactsof a few hundred meters only, hailstormsand reSUItS fOI’ teSt alec

their intensitiesare not capturedaccuratelyand uniquelyby a singleobservationsystem Therefore,several
appropriatemeteorologicaldata (radar,lightning,radiosoundingssatellite)complementedoy insurancedata
are usedandcombinedto identify tracksof singlehailstormsin the past

In a preliminarystudy, the conditionsin the northwesternpart
of BadenWurttemberg(testarea)were analyzedForthis area,3D radardatafrom Gband Radaroperated
by IMK/ KITwere combinedwith insurancedata of the SV
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Radar data (DWD) Insurance data (VH) Insurance data (SV) Lightning data Good agreement between

X Radar reflectivity from X Agricultural damage X Damage to buildings X BLID& Lightning S\Zirlftlgmsand sy @ Fig 13 COSM@Reanalysis Vertical

DWDRadarNetwork %X Germany %X BadenWirttemberg, detection network Fig 12 Radar reflectivity (dBZ) and motion (red lifting; blue: descentjn 500 Fig 14: Lossdata (VH red), maximumradar
X RX and PZdata %X > 60% of the insured Hesse and Thuringia (Siemens) Significantspatial variability due lightningdata on 26.05.2009, 14:15UTC hPa,26.05.2009, 15:00UTC reflectivity (DWD)and overshootingops.

X 20042010, 5 min time agricultural area x >80% of all buildings | | ¥ Germany to.orographlanﬂuenC?s.(Flg 8).
steps X 20012011, daily X 19862010, daily X 19912010 Highestannualreflectivity values

X Resolution :1 km X Corrections: trends e e - ggtgvézenof thgla(;[\liVOFog(s)tu n:rl:(rj]

B a9 . .. - SlARER [ oer SwabianJura (Fig 9).
VEREINIGTEHAGEL ot o (ac el : W e A . .. r 2 e T :
44 Lowestannual reflectivity values Over Germany,the number of daysabove a radar reflectivity of 55 dBZo a Ka A= yshotv a loigh spatial
over the north and the elevated variability (Fig 15). In general this reflectivity showa goodagreementto the VHhail damagedata asconfirmed
Fig 8 Tracks of the 30 most Fig 9: Radar reflectivity for a terrain in the southwest and by highvaluesof the HeidkeSkillScore(HSSFig 16).

damagerelated hailstorms (lines) statisticalreturn periodof 1 year(p southof the test area(Fig 9). HSS Partly high HSS especi
between 1997 and 2007 from IMK  =1), interpolatedfrom the 10 x 10 :
radar data for areflectivity>55dBZ ~ km?2grid cells

ally in areas with high
densityof hailstorms

g < B e Low HSSIin areas with
Fig. 1: DWD Radar Fig 2: Number of hail Fig 3: Number of halil Fig. 4:Lightning densitiy NO INsurancedata (e_g_

Network days(2001-2009. days(19972008). (2001-2009); Damian (2011) ﬂ OW m O d Ifl C atl O n by O r O g r- ap h mountainareas)

Theresultsfor the test areashow a Appropriate threshold
high spat[alyariapi[ityvot haille\{entsthat may be causedby orographiceffects Onthe selectedhail days, for hail identification by
the a LINR Yy G S GandinggBstonalmountain heightwas =4.0 ° 1.9 on average(mean® standard radar is 556 dBZ
deviation) In that range, the flow from southwestmay be partly deflected at the southern BlackForest averageHSSs 0.29.
mountainsand to go around them. Downstream,the two branchesof the flow will meet again,causing

. S Y N L A Ohil horizontalflow convergencehat favorsthe onsetor intensificationof deepconvection Several errors and
Identificationof thunderstormsfrom radar R Y » Inaccuracies in radar

data using different thresholds for the ELONIEREL SO IDRE data that have to be
radarreflectivity in different heights accordingto radiosoundings

.. o _ Stuttgart, 1200 UTC
Combinationwith insurancelossdata (Fig

5 to identify hailst h d AU =4.1N2.0 m ¢ (0.5¢2 km)
trze(;rIoSrr:dl,fy SRR FAgE A N,=0.013N0008 &' Fig 15 Number of days with a radar Fig 16: Maximum HSSfor the relation

¥R A reflectivity > 55 dBZbetween2004and 2009; between VH and radar reflectivity data for
Trackingof the hailstorms(Fig 6: TRACE e Serd o derived from DWD RX composite (2 km), different thresholds (20042009 top) and
3D, Handwerker2002). e gl ol | S indicatedare the differentradars mostappropriatethresholdgbottom).
N ‘ " Flow around the southern Black

Analysisof the radar reflectivity alongthe o e g : g

- : . : yS |Fig 10: Histogram of non
rack of the hailstorm. Fig 5: Lossdata (VH)duringthe  Fig 6: Halls_torm track on 20 June ) _ _ : : : .
trackorthe hailsto hail eventon 26 May 2009 (red  2002accordingto radar data (blue) Development of hailstorms in thediMmensionalmountain height H on

Projection of the hallstorms tracks on a areas)combinedwith maximum and SV insurance data (loss convergence area on the leeward'a! daysandwind rose(top) CcO nCI usion
equidistantgrid (10 x 10 km?). radarreflectivityat 7 km (DWD)  frequency) side Fig 11: Meanwind field on hail daysfrom COSMECLMsimulationsand sketchof flow
aroundthe southernBlackForestcreatinga convergenceoneon the leewardside It is possibleto identify hailstormtracksandintensity from a combinationof different meteorological

% Determination of the maximum data(e.g., radarreflectivity at different altitudes)that arerelatedto hail damage
reflectivity valuesfor eachgrid box. Hail probability showsa high spatialvariability In the test region, a hail hot spotis the regionsouth

X Extreme value statistics Generalized refe S8 1S Damian,T, 2011 Biitzdichtein Zusammenhangnit Hagelereignissemn Deutschlandind BadenWiirttemberg el Stunga_rt’WhereaSthe DTS IEAERE glvenfc_)r 2 mount_amSOf BIackForesta.ln.d Swablamura_
Pareto Distribution (GPD) with Seminatthesis Institute for Meteorologyand ClimateResearchKarlsruhenstitute of Technology64 pp. Orographlceffects on the flow suchas channelllngor localwind systemsare decisivefor the spatlal

MaximumLikelihood(ML)estimatot # RIS EIE, 2002 (R IEE iy VRACHDLEIISY Gl Ao (REe (O, dees. variability of the hail streaks Furtherinvestigationsg.g. by model studies,are necessaryo quantify
Kunz,M., J Sanderand Ch Kottmeier, 2009 Recenttrends of thunderstorm and hailstorm frequency and their relation to atmospheric this effect
. return level for return period T

- Estimationof return valuesor periodsof characteristicsn southwestGermanyInt. I Climatol, 29, 22832297,
¢ seale o e eter 10 100 radar reflectivity (intensity of a Kunz,M. and M. Puskeiler201Q Highresolutionassessmenof the hail hazardover complexterrain from radar and insurancedata. Meteorol Further investigationsand combination with other meteorologicalparameters (lightning density,

return period in years i ] - , ] _ _ ) _ S ) _
ikelyood function hailstorm)for eachgrid box (Fig 7). £, 19, 421439 overshootingtop analysisconvectiveparameter) are necessariyto classifythe hail risk with high
spatialresolution
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Fig 7: Radarreflectivityvsreturn period PuskeilerM., 2009 Analyseder Hagelgefahrdunglurch Kombinationvon Radardatenund Schadendateritir Stidwestdeutschlandiploma
thesis,Institute for Meteorologyand ClimateResearcl{IMK),Karlsruhenstitute of Technology(KIT),107 pp.

KITT University of the State of Baden-Wuerttemberg and PROJECT HAFU& HAI RISk
National Research Center of the Helmholtz Association { L ]| N'J]. - é y- + é NE A C") K é N\-Uzy. 3



