
HAIL FREQUENCY AND INTENSITY 
IN NORTHERN GREECE

M. Sioutas ELGA, Meteorological Applications Centre, Airport Macedonia, Thessaloniki, Greece, sioutas@elga.gr

G.T. Meaden and J.D.C. Webb Tornado and Storm Research Organization (TORRO), Oxford, UK,

OBJECTIVES
● An overview of hail occurrence in Greece.
● A hail climatology for central Macedonia in 
northern Greece, based on met stations and 
insurance hail records (Sioutas, 1999).
● A hail climatology for “Area 1” of central 
Macedonia, for space and time as derived by 
hailpad network measurements.
● A hail intensity classification for northern 
Greece using the TORRO hail intensity scale, 
and based on hailpad data.

HAIL IN GREECE
● Based on the HNMS conventional met 
stations the most hail days occur over 
western Greece (Kotinis-Zambakas, 1989).
● Annual average maximum of 8 hail days in 
the west-central parts.
● In the warm period (Apr.-Sep.) most hail 
days occur over northern Greece.
● In the cold period (Oct.-Mar.) most hail 
occurs over western and southern Greece.
● About 2 hail days (point hail events) are 
averaged for central Macedonia, N. Greece.

A HAIL CLIMATOLOGY FOR CENTRAL MACEDONIA, NORTHERN GREECE

0

5

10

15

20

25

30

35

84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01

Year

H
a
il

 D
a
y
 N

u
m

b
e
r

0

5

10

15

20

25

30

R
e

l.
 F

re
q

u
e
n

c
y

 (
%

)

April May June July August Sept.

● AREA 1 of central Macedonia, in northern 
Greece is a significant agricultural area with 
expensive cultivation. Hail damage costs the 
insurance, about 20 million of euros annually.
● Such huge crop losses explain why in this area 
a hail suppression program has been operating 
from ELGA for ~ 20 years.
● Based in insurance data, an average number 
of 22 hail days for the warm season (Apr.-Sept.) 
is found for central Macedonia.
● In the previous decade (1990-2000) a 
decreasing trend had been prominent.
● June (26%) and May (25%) exhibit the 
highest frequency of hail days.
● July follows (18%) and then August (15%).
● September (3.2%) has the less hail days.
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● A total of 134 hail days were recorded by 
the network in the 17 seasons (15 Apr.-30 
Sept.) within the period 1984-94. 
● In the years 1991, 1994, 1995, 2003 the 
hailpad network was not operated.
● A total of 764 hailpads recorded hail during 
the 17 operational seasons.
● A mean number of 8 hail days is 
seasonally recorded by the hailpads.
● A yearly number of about 45 hailpads 
record hail, on average.
● About 22,000 hailstones from 9 years 
(1984-93) of hailpad data, were studied.
● 85% of hailstones had size up to 11 mm.
● The majority of hailstone size was for Pea 
(48%) and Grape (44%).
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USING THE TORRO HAILSTORM INTENSITY SCALE

● The TORRO hailstorm intensity scale was applied to classify 
hailfalls of northern Greece, using hail kinetic energy values as 
derived from hailpad data.
● 66.1%, of hailfalls are classed as H0 on the H-scale.
● 25.4% reached up to H1.
● 4.2% of the hailfalls corresponds to H2
● 2.7% to H3, 1.2% to H4 and 0.3% of hailfalls to H5.
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SUMMARY AND CONCLUSIONS
● Hail occurrence in Greece based on the HNMS met stations data shows a yearly maximum of 8 hail days in the central-west parts.
● In N. Greece, with a mean yearly number of 2 hail days (“point frequency”) there is a trend for decreasing hailfalls from the interior to 
coastal areas. Based on insurance data an average of 22 hail days (“regional frequency”) is found for central Macedonia.
● In the hailpad network of Area 1, a mean number of 8 hail days is recorded seasonally corresponding to a total of 45 hailpads, on 
average. June is the highest hail frequency month, in term of hail-days and hailpad number, followed by May.
● A mean of 18 hailpads record hail in June and 11 hailpads in May, revealing a greater extent of hail in June compared with May.
● Large spatial variability of the hail occurrence in the Area 1, with a maximum in the north and the northwest and a decrease in hail 
towards to south of the area.
● About 85% of the total 22,000 hailstones examined had sizes up to 11 mm. Most hailstones categorised as Pea (48%) and Grape (44%).
● The majority of northern Greece hailfalls, 66.1% are at level H0 on the TORRO hailstorm intensity scale, while 25.4% reach H1.
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