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I.INTRODUCTION

Mainly in the summer months, Croatiaxpased to
the thunderstorms with severe rain and hail, egfigdn its
continental part. In the 1960s, aiming to proteud aeduce
heavy damage in agriculture and other mobile anddbile
properties, a hail suppression system was intratitewehis
area. Several authors (Fraile et all. 2003; Desstrall.
2009; Siutas et all. 2009) accent importance ail h
measuring with hailpads for climatology and evahrat
studies in different countries. In order to reegirecise and
objective  hailstone parameters, hailpads werealiast
during the season 2001 on each main meteorologicdl
hail suppression station in continental part of @eoarhe
total number of hailpads today is 730 (stations @olgigon).

I1. PRESENTATION OF RESEARCH

During the hail season (01.May-30.September) in
time period from 1891 to 2008, around 12500 repofrtsail
are collected. These reports contain exact infaonabout
the location, date and time of hail fall. Unforttelg there
are not physical parameters of hail in these tspdiey
contain only a short description or size comparisoth
other objects (corn, pea, walnut, golf ball, etc.ypatial
analysis of mean number of days with hail, basedhim
reports (Pocakal et all. 2009) shows that the amsih
maximum hail days (Zagorje) is in the west conttaépart
of Croatia near the Slovenian border.

The hailpad polygon (POL), 30 x 20 km in size was
established in this area before the hailfall seasof002.
Hailpads were installed between the existing hd#pan hail
suppression stations. This way, a dense netwoitk 160
hailpads with linear spacing of 2 km (1 hailpadnékwas
obtained.

This paper present analysis of all hailpad dat®%420
cases) collected in period from 2002 to 2008, li@r whole
protected area, different sub regions and espgciait
hailpad polygon.

I11. RESULTS AND CONCLUSIONS

On the bases of all 2049 hail cases recorded on

hailpads in the continental part of Croatia aveneajaes per
square meter, for max. diameter, number of stanass and
kinetic energy are calculated: {g= 13.2 mm; n =1197;
m = 492.0 g and K.E.= 36.5 J). Annual average safoe
continental part of Croatia are shown in Tab.1. Easier
comparison with similar analysis in other countri&srro
scale (Webb et all. 2001; Sioutas et all. 2009)s5ed for
kinetic energy distribution.

This distribution shows that 65.3 % of all recordhedl
cases in continental part of Croatia have kinetiergy less
than 20 Joule /A Only three hail cases with intensity scale
H5 and maximum hail stone size between 31.3-35.4 anen
recorded in time period 2002-2008. Spatial analgsiew
that the location of these three cases was inreafite part
of continental part of Croatia. Relative frequency
distribution of kinetic energy (point hail fall) fcCroatia and
polygon are shown in Fig. 1.

A"f:;?e’ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
number of
onew e | 1197 | 1089 | 1220 | 1363 900 90 | 1172
max. diam. 118 | 141 | 123 | 124 | 127 | 136 | 144
(mm)
(’g“,?nszs) 5554 | 4703 | 4726 | 4831 | 317.7 | 4597 | 6435
K.E. 303 | 359 | 376 | 331 | 221 | 322 | 539
m?

TABLE |: Average values for hail parameters in thioental part of
Croatia.
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FIG. 1: Hail kinetic energy distribution for Croatiand polygon
based on the Torro scale (2002-2008).

Relative frequency distribution of hailstone sizkow that
the first four size classes (interval 2.5 mm) 6 mm till

15.0 mm, contain more than 95 % of all stones. Afigu
distribution for these four size classes show desirg trend
of smaller stones (5.0 — 7.5 mm) and increasinggtfer
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greater stones (10.1 — 15.0 mm). This trend gelafor the

polygon, then for the whole protected area in Ceoig.
2)).

Results show that the western parts hhagehighest
frequency of hail fall with intensity between HOH4 of
Torro scale. Increase of damaged hailpads perdagilon
polygon from 2.1 in 2002 to 7.8 in 2008, togethdthwthe
greater number of larger stones indicate a possiclease
of hailstorm intensity in continental part of Crieat
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FIG. 2: Distribution and trend of different haibee sizes (mm) on
polygon (2002-2008).
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