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Hail perception — Local scale ﬂ(".

® Weather
observation

® Damage inspection
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Hail measurements on the local scale
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Databases from news
reports, spotters, apps
(ESWD, EWOBS)

Conventional weather
stations
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Weather stations ﬂ(".
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« Sensitive to observer training

Burcga MWR 2016
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Tigure 2: Spatial distribution of the mean hail days per year, for the period 1961-2014. The
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Hailpads
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Halil frequency from reports? ﬂ(".

B p(duwa=d) ~ exp(-A d)
® E[max(d)] =AXR_;1/k for N observations
® fai=Nc/T with coverage fraction c, time period T
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Halil perception — Regional scale
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Damage view

 Event-based view
for insurers

« Often a national
view - but storms
cross borders

Remote-sensing

view

 Radar networks
often national
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Integrated assessment: 28 July 2013 ﬂ(".
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Regional scale hail estimates - Radar ﬂ(".

Switzerland 2002-2014 France 1999-2013

Hail days [1999-2013]
W 1-10
W 10-2
W 20-30
M 30-40
40 - 50
50 - 60
60 - 70
70 - 80
80 - 90
90 - 100
100 - 110

Figure 4. Left: average number of days with POH > 80% per season (April - September) and — * * * B 110-117
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Nisi QJRMS 2016 Fluck, pers.comm.

10 07.04.2017 Heinz Jirgen Punge — Hail frequency in Europe INSTITUTE FOR METEOROLOGY AND CLIMATE RESEARCH (IMK-TRO)



Hail perception — continental scale L ﬂ(".

Punge and Kunz AR 2016
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Extract contour lines... ﬂ("'

... from regional and national hail maps =~
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Extract contour lines...
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A continental-scale hail proxy: QAT
Overshooting cloud tops
® Overshooting tops (OTSs): intrusions of

convective cloud to lower stratosphere

® Indicator of very strong convective
updrafts

® Detection of cold pixels in IR satellite
imagery

oT

Meteosat (MSG):
SEVIRI instrument
cloud top temperatures

28 July 2013,
13-17 UTC

1 10.8 micron Brighiness Temperature 2013-07-28 14:45:00Z
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OT frequency Europe 2004-2014 ﬂ(".

MSG SEVIRI

15-minute
scan interval
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OT frequency Europe (MSG SEVIRI), 2004-2014 ﬂ(".
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A filter

Ing procedure ﬂ(".
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% of OTs with Freezing level height > 4420m



OT frequency Europe, filtered ﬂ(".

Filter for:
® CAPE >5 J/kg
® Bulk wind shear > -0.97m/s

® Freezing level height,
<4420m

60 -

55 F

wu
o
T

Latitude [°N]
N
(9]

OTs retained per 1000km? per year

40 F

35k

| 1 | | 1 1
-10 -5 0 5 10 15 20 25 30 35
Longitude [°E]

19 07.04.2017 Heinz Jirgen Punge — Hail frequency in Europe INSTITUTE FOR METEOROLOGY AND CLIMATE RESEARCH (IMK-TRO)



Application for Australia ﬁ("'
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JMA MT-SAT hourly scans
(2005-2015)
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Continental hail frequency estimate o e e ey QT
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Continental hail frequency estimate ﬂ("’

Karlsruhe Institute of Technology

PYRENEAN g

= -

MEDITERRA.

Hail frequency Hail days [1999-2013)
0.0-0.2 B 1-10
0.2-04 W 10-2

W 20-30
0.4-06 ¥ 30-40
0.6-0.8 . 40 - 50

[ 08-10 50 - 60

‘Bl 10-12 60-70

B 1214 ;gg

Bl 14-16 B %0-100

Bl 16-18 B 100-110

Bl 1s5-19 W 110-117

22 14 May 2015 Hailstorms in Europe kunz@kit.edu INSTITUTE FOR METEOROLOGY AND CLIMATE RESEARCH (IMK-TRO)



23

Continental hail frequency estimate ﬂ("’
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Hagelgefahr in der Schweiz
I,Risque de gréle en Suisse
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Continental hail frequency estimate
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Hail frequency
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Willis Re European Hail Model ﬂ(".
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W Stochastic generation of
>1.000.000 events
(over land; ~5.000 years)

® Reliable spatial distribution of
events

® Methods consistent for all
European areas

Punge et al., 2014

® Add portfolio data to estimate
loss vs. Return period, e.g.,
PML200

WillisRe LIl L
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Hail event modelling

.

/ Modelling Procedure v3.2
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Subsampling of events to mimick storm clusters ==L%%%
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15 Streaks,18.96% of Event area

J “r /
'l — . /
<~ n — — 10
e 4 e
] ]
8 er .
T 11 T
3 B
La [ s
5 13
!
4 = ' 4
EY - ) Il >
¢ &
— 5 | 2
— —
7 - - _
1 o — 1
\ -
o = o .
2 1 0 10 g g T B 5 q 3 2 1 o

INSTITUTE FOR METEOROLOGY AND CLIMATE RESEARCH (IMK-TRO)



29

Summary ﬂ(".
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Satellite and radar data enables reliable hail frequency estimates
- Impact of orography: Highest around Alps and Pyrenees

- constrained by environmental conditions

Point observations and measurements are valuable for calibration

50°

Stochastic event sets for hazard/risk modelling on continental scale

49°

- Reproduction of historic “event” properties a8’

47°

- Challenge to represent clusters of storms on the same day ,_
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