
To our knowledge, it is the first time a 25-year cl imatology of hail based on physical measurements is  presented. While this time duration is  
generally considered as sufficient for rain, the sc attered diagrams presented above clearly show that it is not the case for hail. However, these 
first 25 years of measurements in one of the most h ailed regions of the world show three interesting r esults, even if they are difficult to interpret: 

• June is definitely a special month with a significa nt relative minimum for hail frequency, between the  maximums of May and July. This obser-
vation is certainly related to the general atmosphe ric circulation above France.  

• The hail frequency decreases in the second part of the hail season, while the intensity remains at its  summer level until October. The ground 
temperature mean variability may explain this obser vation. 

• The frequency/intensity diurnal cycle of hail is a perfect example of a hysteresis curve, the evolutio n of the intensity following that of the fre-
quency. The delay in the intensity evolution is pro bably related to the surface temperature cycle. It explains why hailfall frequency and inten-
sity are not strongly correlated.   

These preliminary results are open to discussion. I n the meanwhile, the ANELFA will use them to improv e hail forecast and, consequently, the 
hail prevention project by silver iodide ground see ding.  
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Introduction 
One of the main characteristics of hail in a coun-

try is its high variability in space and time. Some  in-
formation about this is given by insurance data, bu t 
only a long-running hailpad network can contribute to 
an accurate knowledge of hail variability. This pap er 
deals with the time variability at scales from the year 
to the hour in Southwestern France where hailpads 
have been operated continuously since 1988 by the 
Association Nationale d’Etude et de Lutte contre le s 
Fléaux Atmosphériques (ANELFA).  

 

The point parameters considered are the frequen-
cy F, %, (sum of 100/ number of stations) and the i n-
tensity Eh, J/m² (mean value of the total hailstone  ki-
netic energy per hailfall). The poster is based on the 
examination of diagrams where x and y ordinates 
give the F and Eh values relative to the same perio ds 
of time: year, month of the year, day of the week, hour 
of the day. 

 

Two areas are considered separately, because 
they have different meteorological regimes (Berthet  et 
al 2011): The Atlantic area, AT, with a maritime cl i-
mate, and the Midi-Pyrenees, MP, area, with a semi-
continental climate (Fig. 1). The numbers of record ed 
hailfalls during the 25-year period (1988-2012) are  re-
spectively 2076 and 3204 in AT and MP. 

On the two diagrams, each point represents 
one year with its F and Eh values. The years 
(not all specified on the figures) are scattered 
without apparent order (no evident cyclic varia-
tions), and just some exceptional years can be 
highlighted by these figures. The correlation be-
tween F and Eh indicates a positive but not sig-
nificant correlation between the two parameters. 
Some similar low correlations are observed on 
the other subsequent diagrams, and they con-
firm that F and Eh are rather independent pa-
rameters which should be examined separately 
(hail in the region finally being the product of 
the two parameters). 
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b. Month-of-the-year variability  (seasonal cycle) 

c. Day-of-the-week variability  

d. Hour-of-the-day variability  (diurnal cycle) 

Conclusion 

Each of the points gives F and Eh for all the 
hailfalls recorded by month from January to De-
cember. The monthly evolution is similar in the 
two regions. In the first part of the hail season, F 
peaks in May, then divides by two in June, and 
increases again in July. The June F regression, 
already suggested from the insurance data, is 
probably related to the general circulation. In 
the second part of the season, Eh does not de-
crease before October, so that the diagrams re-
call hysteresis curves, with the Eh evolution fol-
lowing the F evolution. 

A former study made with hailpad measure-
ments of the 1989-1999 years has shown an or-
ganized day-of-the-week variability of hail in MP 
(but not in AT), with hailfalls of lesser intensity  
on week days, and this was explained by an at-
mospheric pollution effect (Dessens et al. 2001). 
With the much larger sample now available, the 
day distribution remains disorganized in AT. In 
MP, week day hailfalls are still less intense than 
weekend ones (-25%). However, in the decreas-
ing order of intensity, Saturdays and Sundays 
are now numbers 1 and 3 instead of 1 and 2 be-
fore. The week-end effect is weaker, a possible 
consequence of recent laws relative to atmos-
pheric pollution. 

 

 It is noteworthy that, even with mean values 
of respectively 297 and 458 hailfalls per week 
day in AT and MP, the scattering remains im-
portant on the two diagrams. 
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The hailfall times are documented for 
2011 occurrences in AT, and 3178 in MP. 
In order to have enough data in each 
hour range, the data have been grouped 
by 2 hour intervals. In AT, the hourly dia-
gram is a nearly perfect hysteresis curve, 
which means that there is a delay in the 
evolution of Eh by comparison with F. 
The relative Eh maximum in the middle of 
the night, which is observed in the two 
areas, should be related to sea breezes 
(AT) or mountain breezes (MP), which 
both enhance the convergence over the 
plains during the night. The diurnal cycle 
is more disturbed in MP than in AT, a pos-
sible consequence of the mountain thun-
derstorms which flow over the plains 
during summer evenings. 


