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Halil Climatology for the Neth
(and impact on solar panels)
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Tabel 1- Grootste schadegebeurtenissen in Nederland voor particuliere
inboedel- en opstalschade in de penode 2000 t/m 2016

B aC k g rO u n d : » Schadedatumn

» Schade in mln euro

» Omschrijving
gebeurtenis

23 juni 201&
z 18 januari 2007 175 Storm (Kyrilly
= Severe Hailstorms are in the 3 |mokabemm ws stom(Cnrten
Netherlands one (of not the) | ol " e
. 5 28 juli 2014 75 ‘Wolkbreuk, Amsterdam
most damaging natural hazard : — - P ——
= Most damaging event was due to <; “ E@
hall <] 26 mei 2000 3 Onweer, reg@)
. . 10 14 juli 2010 31 Vabwinden en windhozen
= 6 events in the top 20 associated -
. . 1 28 juni 2011 29 Wiolkbreuk:
Wlth hall 12 24 juni 2016 78 EiEEﬂj..lniEU'lEi
< 10 juli 2010 27 Regen, hageLﬂ%\?
<1\’:_ 22 juni 2008 26 Hagel —
= ...but there is actually little know S = e
. ey . 16 26 augustus 2010 23 Langdurige regemval
about hall_ prqbaplllt!es and — - ——
geographic distribution ——— y e o>
19 & december 2013 20 Storm
Verbond van Verzekeraars, 2017 |, o [T . Storm
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Objective

Develop a hail climatology for the
Netherlands

= Derive return periods for hall
events with certain hail stone

SIZES Oroe Brabant
= Derive spatial differences in halil Schadeoplossing.nl

occurrence within the

Netherlands
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How

Hagelgrootte (cm)

Combine multiple sources 01-10
20-30
* Radar data from KNMI —
Il 50-6.0
= European Severe Weather .
Database
= Weerspiegel Magazine (back to
1975)
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= Total of ~650 observations of halil , o
. . . . ] 3 no & 1& (] t: )
with hail stone sizes over period - o i
BhEmmaiCRm
1975'2019 EEEEROOE
= /“T l:‘
Table 1. The total amount of observations included in the observed-hail dataset from
Weerspiegel-magazine and the ESWD.
Source Total observations # of hail sizes # of hail sizes 22 cm
Weerspiegel 7.393 503 173
ESWD 166 150 148
2 ﬁ:ﬁ?{f?mn@%a ﬂﬁl'::mmnﬁ:m;::ey&mﬁmasrepm.ampnnmawebsﬁe.mmnrﬁdmumeHt Weersplegel
J0-06-2016 {Thursday } 2 om Hagel in Seiersberg gemeldel, dazy Oberflutungen wa hifps: e facebook comWelierwamung’ Liser Markus Schiofe
19:40 UTC - 5 min.} hiips v com photo pho = 11304497 70130318 8set=p 11324457 701303188 ype=3atheater
I\EPBITHEWE repultnmﬁnnedhgrellam{ﬂm] . ==
- contact : Aktuele Wetterwarnungen Osterreich (AWWD)
| Hitzendorf Steiermark based on imformation from : an eye-witness report
S T ;2 g
“ e iackenbidiny
c e
F Kloboutky South Moravian Region basgdunmlqtmamnﬁn_m 3 repart received by e-mail , an eye-witness report , photo or video of the event
-ﬂﬁ“ﬁf‘m Mty o mﬁ;ﬂmhar;mm;&.m.nemf.mmms 1751248861T92213 T114408828655163788 o.jpg
~ | 18:50 UTC (+- 15 min} report stEtus - report confirmed by reliable source (QC1) ESWD
d contact : Czech Thunderstorm Research Associstion 2.5
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Return Periods of Haillstone Sizes

Probability of certain halil sizes for whole of the Netherlands

= 1/10 years return period is >7cm

GEV Distribution
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Return Periods of Haillstone Sizes

South has highest probability, North the lowest

Return periods of max. hail sizes (GEV) for NUTS regions

Nuts3 (West)
Nuts4 (Zuid)
Nuts2 (Oost)

Nutsl (Noord)
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Hail size (cm)
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Spatial Distribution

_ _ MESH example 23 June 2016
= Doppler radar in two locations

(refl eCtiO n) Maximum expected hail size in cm (MESH) 2016-06-23

= HIRLAM NWP model (for
temperature in atmosphere)

= Mazimum Estimated Hailstone
Size (MESH) derived using
method of Witt et al. (1998)

" Period 2008-2019
= 1 km? grid
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Maximum expected hail size (MESH) in cm over
the period 2008-2019 -
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Spatial Distribution
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Spatial Distribution

South-eastern provinces have seen

Mazimum MESH |{cm) aver the period 2008-2019

higher hailstone sizes as opposed to the ki
North of the Netherlands

* In line with the return periods found earlier

Days with size >2 cm Days with size >1 cm

Climate-KIC is supported by the
EIT, a body of the European Union




Annual hail risk (%) hail >= 1 cm

Spatial Distribution

Annual Hall Risk

> Using 50km radius due to limited
length of time series

= Coastal regions clearly lower
probability

= Probability increases towards

the south-east
> Again in line with return periods
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Impact on Solar Panels

100 * *> *
Damage starting at 2-3 cm hailstone size _ = *
> Visible damage dominating from 4cm 5 MR
E 50 ¢: oo
. . S 40 . s
= Larger angle indicates somewhat less £ » R AR
damage o ' ’I' ¢ l :

" Orlentatlon IS Very Important i 1 ’ Max.t?ailstonet“izein P(;{cm) 6 7 8
> QOrientation away from direction of the storm
(SW) significantly reduces damage

Angle of solar panel Orientation of solar panel
Flat 18.1 4.2 — o
e 8.4 A_P
Pitched 126 4.0 W E T
w 15.7 4.4
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Concluding Remarks

= First hail climatology for the
Netherlands created

= Return periods determined for
various hailstone sizes

= Clear spatial pattern of halil
occurrence

= Damage to solar panels linked to
hail stone size, orientation and
(to lesser degree) angle of solar
panels
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