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A wagyarorszigi zivatargyakorisdg évi eloszldsinak 100 évvel ezeldtt nyert adatokkal trténd
bsszehasonlitdsa. Az 1968-77-es évek adatai szerint mutatkozt magyarorszdgi zivatargyakorisdg évi senete és
"a kBzel 100 évvel ezelStt kapott, Héjas E. 4ltal kBzBIt eredeények k8a0tt fibb vondsaiban nincs nagy
kOldnbség (ldsd az 1., 2., és J. dbrakat!). Ugy tdnik, hogy az dltalam készitett statisztikdhoz haszndlt
adatok taldn megbizhatébbak, vagyis a jelenkori “zivatarmérés® szubjektiv hibdja mintha kisebb lenne, mint
a 100 évvel ezeldttié, Taldn ez lehet az egyik oka annak, hogy a 33. dekdd kBrtll egy kis lokdlis saximumot
taldltan, Héjas E. azon kbvetkeztetése, eiszerint "a zivatargyakorisdg maximuma megel8zi a h8nérseéklet
juliusra esb maxisusdt”, az 1968-77-es adatok t6krében nea teljestl. s

In the main features there is not auch difference between the annual course of the thunderstors
frequency in Hungary cbtained from the data of the years 1968-77 and the results published by E. Héjas
nearly a hundred years aga (see Figs. I, 2 and J). It seems that the recent data are more relidble, as if
the subjective error of present-day "thunderstors teasurement” is less than the earlier one taken 100 years
ago. Perhaps this may be the reason for the fact that [ found a seall local maximum about the 33 decade.
E. Héjas's conclusion that "the saxious of thunderstors frequency precedes the masisus of teaperature in
July" is not proved in the light of the 1948-77 data.

‘During the past hundred years, the intensive studying of the annual
course of the phenomena of atmospheric electricity has, for certain rea-
sons, fallen into the background. Frobably these circumstances explain that
relating to the above problem one can only find approaching reports at
most, even in the university text-books. In connection with the annual
courge of the thunderstorm freguency in Hungary - nearly one hundred years
ago - ENDRE HEJAS reparted rather reliable data. In his book, published in
1898 (1), he precisely examined the atmaspheric pressure, the wind, the tem-
perature, the vapour pressure and the relative humidity, the cloudiness,
the evaporation, the ozone and finally the precipitation on storay days.

" In his examinations he took into consideration what kind of correla-
tion is between storminess and weather situation, and which are those types
of weather that lead to the intense developing of thunderstorms. After the
satisfactory critical elaboration of data the collected from the territory
of the country of that time ‘£. Héjas drew several conclusions which are
warth reviving and comparing with the data of today.

During statistical examinations it often occurs that the figures of
the elements of the samples selected for the evaluation are not the same.
In such cases, frequency distributions cannot be directly comparedy this is
why some sort of mathematical method must be applied to be able to directly
compare the distributions. Since the number of the stations examined by me,
and that of E. Héjas’'s stations differ, I transformed E. Héias’'s monthly
frequency values to the percentage of the annual frequency; so the obtained
values (as relative freguencies) are independent from the number of the
stations; so there is a possibility of direct comparison. [ compared the
obtained results to the data counted from the data of the years 1968-77
[21. This is demonstrated by Fig. 1. E. Héjas’s results are taken from the
" tables of pages 108 and 109 of his book. However, I should like to remark
that the title writing of the tables is not correct. It is probable that
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Fig. 1 Annual course of thunderstoras in Hungary in monthly frequencies

E. Héjas mixed the numbers of the thunderstorms with the numbers of the
stormy days. For in his table .he does not give the monthly and annual sums
of the stormy days - as he writes in the title of his table - but the
monthly and annual sums of the detected thunderstorms.

. E. Hejas also offers further possibility for comparison by having
studied the annual course of thunderstorm frequency in taking them to pen-
tads. Among his conclusions, I should like to emphasize that he experienced
a decline about the 35¢” pentad. He brought this into connection with the
fact that in the 25-year annual course of temperature there is a well rec-
_ognizable decline about the 35*" pentad. Recognizing of such caincidences
is very important, but we have to consider the fact that the mere coinci-
dence is not a reason for us to conclude with absolute certainty that there
is a relation of cause and effect between the two variables. For in such
cases it often came to light that the two variables depend on the changing
of a third (possibly several other) variable(s).

It evidently means that it would be unwise to speak about the fact
that the cause of the changing of one variable is the changing of the other
ane. The above-mentioned decline can be shown on the basis of the 1968-~77
data [2]. Since the frequency fluctuations are relatively great in the dis-
tribution of pentadic breaking down, so 1 converted E. Héias's data into
units of ten days (decades), and compared to the decadal distribution
caounted from the data of the years 1948-77. In order to demonstrate the
course of the two distributions, I drew the two distribution “curves" as
equally high (by dividing them with the maximum values). It can be seen in

.
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Fig. 2 Annual course of thunderstoras in decadal frequencies (unit = saxisal decadal frequency)

the figure that the courses of the two "curves" are almost the same. The
above-mentioned decline at the 35¢~ pentad or 17-18°¢” decade, which still
exists in the case aof I15-day intervals but is no longer so expressed, is
recognizable at both distributions, and in the case of a monthly course, it
disappears already. In connection with the 27< figure, I should like to
draw the attention to the fact as well that on the basis of the data of the
years 1968-77, at the time of the minor (5-, 10~,or I5-day) course demon-
stration toward the end of November (at about the 3377 pentad) a little
local maximum is also recognizable [2].

Further examinations can be done also because there are a couple of
stations among those of £. Héjas which occur among the stations examined by
me, as well. These data are summarized in Table I. It can be seen that, on
the one hand, the average number of the thunderstorms is 22.4 for the sta-
tions listed by E. Héias; on the other hand, in my statistic the number is
25.02. The question emerges whether the two data series of Table I, more
precisely the two mean values, can be considered significantly different or
not. The answer is NO. On fulfilling the two-model t-proof, it is obtained
that the difference between the two values cannot be considered significant
even in the case of 10 % confidency:  level. This means that the values of
22.4 and 25.02 are practically equal. It is immediately understandable from
the fact that in Hungary the standard deviation of thunderstorm fregquencies
is roughly 3 for ane station (2). For the stations in Table I, so for Buda-
pest, Eger, MNyiregyhédza, Kalocsa and Szeged, E£. Héjas gave, besice the
annual number of the thunderstorms, even the average monthly thunderstorm
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Table t

The annual suss of thunderstors frequencies for 12 stations
on the basis of the data of £. Héjas and of the years 1968-77

Stations E. Héias’'s data
Budapest 19.2
Eger 23.3
Kalocsa 21.0
Keszthely 23.9
Komdrom 19.2
Mako 23.0
Mezdhegyes 20.8

" Nyiregyhd:za 24.¢
Sopron 20.9
Szeged 21.6
Szolnok 24.4
lalaegerszeg 27.2
Sum total 269.1
Average for
one station 22.4

Data of the years
1968-77
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The italicized values are arithmetical means of two data

publ ished by £.
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Table 2

Annual course of thunderstore distribution with aonthly frequencies
for 5 stations. Among the data-pairs the first one is ‘always of £, Héjas,
the second is of 1968-77
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frequencies. The data used for the annual periocd are summarised in Table 2.
The difference between the two distributions can be seen in Fig. 3. Here
the most apparent thing is that the distribution counted from E. Héjas's
data is sharper to the left than the distribution obtained from the data of
the years 1948-77. This fact can be chserved in Fig. 1,. and even in fFig. 2.
From this shift to the left E, Héjas concluded - wrongly in my opinion -
that "The majority of our thunderstorms come in early summer, and so the
maxiaum of thunderstorm frequency precedes the maximum of temperature
coming in July". According to £. Héjas's statistics, the number of thunder-
storms far one station in Hungary is 22.2. He himself considered this value
only a lower approaching because at several stations only the strongest
thunderstarms could be recorded, the farther ones were not taken into con-
sideration. He chose 1.5 as tolerance in the number of thunderstorms (he
did not give any reason for his choice). In the chapter "Thunderstorm Stat-
istics", it was average values as about 25 and 26 average value - instead
of the above-mentioned number of thunderstarms ~ which he considered to be
the most probable estimated values. These latter values correspond very
well with the average values obtained on the basis of the 1968-77 data (21].
E. Héjazx gives 19.2 thunderstorms annually for the northern slope of
Vdrhegy in Budapest, and this is almost equal to the mean value of 18.9 of
station on Séabadséghegy obtained on the basis of the data of the years
1968-77. In (3,41 1 have dealt in greater detail with the identities and
differences relating to the spatial distribution of the thunderstorm
frequency in Hungary, a swell as to the annual courses of the fulguration
and hail frequencies. In the main features there is not a great difference
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' Fig. 3 Annual distribution of thunderstoras on the basis of the data fron the tomns of Budapest,
£ger, Myiregyhdza, Kalocsa and Szeged in monthly frequencies

77



between the annual course of thunderstorm frequency in Hungary obtained
from the data of the years 1968-77 and the results obtained by E. Héjias
nearly 100 years ago (see figs. 1, 2 and 3).

1t seems that the data used for my statistics are perhaps more reli-
able; that is, it seems as if the subjective mistake was smaller in present
day "thunderstorm measuring” than in the one 100 years ago. Ferhaps this
may be one of the reasons for the fact that I found a small local maximum
around the 3377 decade. £. Héjas’'s conclusion that “"the maximum of thunder-
storm freguency precedes the maximum of temperature, falling in July" is
not confirmed by the data from 1968-77.
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