Project Objectives {’

= Generation of a cross-border spatial GIS-database
comprising lightning activity, lightning damage,
topography, settlement structures etc.

= Evaluation of spatiotemporal coherences between
lightning activity and topographic properties

= Development of a cross-border approach for the
derivation of hazard zones as an indicator for the
optimization of preventive measures

= Results: Decision support for lightning prevention,
risk management, spatial planning, civil protection

Project duration: 1.1.2009 — 31.9.2011

www.reblaus-interreg.eu
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Study area

[ Study Area (200x200km)
[] Southeast Bavaria and Salzburg
[] state Boundaries

= Cross-border

g (hldc 2 A A [ pistrict Boundaries
(Germany — Austria) |||Ei el Jrst R0 e
- Southeast Bavaria 2l S N e -

— province Salzburg

= 200x200km

= Various topography
and land use
(~250m — 3800m)

Area

CG Lightning

Flashes 1.076.151 330.854
1998-2009

Annual Lightning

Density (per km?) e 2,22
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Modelling of lightning density in GIS

Focal flash density Probabilistic flash density
(@ 3x3 moving window) explicit consideration of detection accuracy
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Focal flaSh Focal Flash Density 1998-281)9

(CG-lightning; per km?2, yearly)

- Il >5,0
density e
3,0<4,0
2,0 <3,0
1,0< 2,0
Flashes / km? / Year s - -

" X
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B > 5.0
B 4,0<5,0
3,0 < 4,0
2,0 < 3,0
1,0 < 2,0
<1,0

Min. Max. v (0]
0,73 6,37 2,24 0,63
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Probabilistic
flash density

Flashes / km? / Year

B > 5.0
B 4,0<5,0
3,0 < 4,0
2,0 < 3,0
1,0 < 2,0
<1,0

Min. Max. v (0]
0,57 2253 2,24 0,77
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Probabilistic Flash Density 1998-2009

(CG-lightning; per km?2, yearly)
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Every year
hot spofts

CG Density > annual @

- Mountains and ridges

/7 Hot Spot*
.\ Cold Spot*
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Cross-Border Spatial GIS-Database

» CG-Lightning
» Cadastral data

» Regional statistics

» Spatial planning data

» Land cover

» Elevation model

» Lightning damages
> ...

» Grid 1x1km
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Lightning and |~ 1 o

71 convex

Iand forms
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—> Concave surfaces : Gl ol o e
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Focal Flash Density 1998-2009
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Lightning density, altitude and daytime
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Lightning density <-> altitude

District Berchtesgadener Land
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Lightning and
land cover

- Topographical height
affects the results

- No clear correlation
between lightning and
land cover

- Water does not seem
to ,attract” lightning!

FFD
Water bodies 2,15
Normalized area 2,07

nnnnnnnnnnnnnnnnnnnnnnnnnnnn

REBLAUS INTERREG (g

2007-2013

Focal Flash Density 1998-2009
m >50 & Water bodies
M 40<5,0
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Lightning and

settlements
Inhabitants 2008

FFD

> 1.001
501 - 1.000
251 - 500
51 - 250
< 50
Inhabitants 2?;26&?12;
655 039 321.1
659 575 309.9
9783 6.9
32 -
688 0.1
1325 117 638.3
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FFD 1998-2009  Inhabitants 2008
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Direct

Q " l >0,00500 (1 Strike / 200 Years)
-~
f . >0,00125 (1 Strike / 800 Years)
buildi,
u’ ’ngs i]EE] SPIACE

Expected Number of D|rect nghtmng
Strikes into Buildings per Year Np
- -
"ghtn’ng >0,00250 (1 Strike / 400 Years)
t .k - t >0,00167 (1 Strike / 600 Years)
Strikes into Yo
0 0,5
(expected) | J ‘%
1

= referred to EN 62305

= Modeling example
Salzburg City

—> Estimation of N




Conclusions / future research

= Coherence between topography and CG lightning density
(altitude, curvature)

= No clear relationship to aspect / slope / land use

= Settlement structure primarily in low flash density areas

= Resulting damage density depends on damage potential

= |ntegration in Riskmap HORA

Info:
Contact:

www.reblaus-interreg.eu

Wolfgang Spitzer

Research Studios Austria FG — Studio iSPACE
Wolfgang.spitzer@researchstudio.at
ispace.researchstudio.at
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Annual lightning activity 1998-2009

= Cloud to ground lightning within the study area (200x200km)
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Annual cycle of lightning activity

Lightning Flashes
@ Absolute Number 1998-2009

Cloud to ground lightning within the study area (200x200km)
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Damage
Statistics

Damage Density

2002-2008
Damages per 1.000
inhabitants/workplaces

on municipal level

- Depending on
damage potential

Damage Density 2002-200¢&
(Damages per 1.000
inhabitants and workplaces
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Tagessituation: 25.06.2005

Wolke-Erde-Blitze im Wolke-Erde-8litze im Tagesgang im

- -
vaidation or singie =t
526 2026 00:02 - 7
| | -
Raumlicher Zusammenhang zwischen
probabilistischer Blitzdichte und Blitzschaden
[o— —— Y [ 3 "

5 major-damage thunderstorms

- CG lightning flash density map
- Damage density map
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- Spatiotemporal movement

=2, rsu:‘u X+ 11,062262
kel 0,0025

of thunderstorms g

:
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L . [ 1] ?
—> Several indices of weather situation ! .
i 025 ralaty dient beslecelien
s . Salzachtals sowe In der Gemende
2 - Saalfeigen au’
B D3 vertellt sich
a = S p— 3uf metrere Ksinrauige Hot
CPRST W Spots* Im Analysegebiet
srotabitetche Bitzdchi am 25.46.2035 # kein raumicher Zusammennang

2Zwischen BiRzaktivitat und Schaden

Bodenwetterkarte vom 26.06.2005 (00:00 UTC)

- Example 6. July 2006
15.880 lightnings
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) Adressgenau verortete Gemeindegenau
i Schaden verortete Schaden
Frontgewitter 55 73

Tagesgang der Blitzaktivitat im REBLAUS-
Analysegebiet
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[ sasamenimmarirg

£ Erster Einsonlag um 0O:02 Nahe Kufstein (Tirol); # Maximales Sitzaukommen Im Land
letzter Elnschiag um 2347 Im Gemendegedlst  Salzburg Zafschen 1500 und 16:00
von Berg bel Rohrbach (Cberdstemeicn)

£ Zugoann Richtung Norden

Meteorologisch-synoptische Betrachtung

Die Europa-Bodenkarte zeigt eine Kaltfront. die von Danemark Richtung
Siddeutschland zieht Estofex prognostzierie eine Labilisierung der
Luftmassen Uber Mitteleuropa vor der Front. Die Radiosonde Manchen-
Oberschleitheim zeigte bei ihrem Aufstieg um 12 UTC ab 1000 m
hochreichend Westwind sowie einen K-Wert von 28,5, einen TT-Index
von 45,8, einen SWEAT von 117,1. einen CAPE von 9,2 und eine BRN
von 1,28, Keiner der Warn-Indizes war erhdht. Dennoch meldeten um 18
UTC Stationen auf einer Achse von Polen hs Norditalien Gewitter,
tellwelse mit Das

i um 15:15 UTC g &chig Echos Uber dem Alpenraum, dabei
versinzelt kleine ntens«vere Zellen im Raum Zell am See, Lungau/Murtal
sowie im Berchtesgadener Land. Der Flughafen Salzburg verzeichnete
ab 12:80 bis 21:20 UTC Gewitter, ab 15:20 mit Regen.
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Distance: lightning strike <-> Damages

= Spatiotemporal neighbours (daily linkage)
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Lightning density <- altitude

200x200km Study Site
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