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HUBERT KRIZ 

CLASSIFICATION OF THE HYDROLOGICAL YEARS 
1901-1970 BY THE PROBABILITY OF EXCESS 

OF THE ANNUAL GROUNDWATER LEVELS 

The longest systematic observations of groundwater levels on Czechoslovakia's 
territory are carried out in the southeastern part of the Bohemian Cretaceous 
Plateau in Moravia. Well No. 12 was picked from a number of observations 
of groundwater level variations have been performed nonstop since 1899. In~ 
volved is thus an extraordinarily long observation series existing only few in 
number, for, unlike observations of water stages on rivers, groundwaters have 
been observed only for a relatively short time and the longest observations, as 
a rule, do not exceed 30 to 40 years. Moreover, the fact the natural regime 
of groundwater in well No. 12 is not influenced unfavourably by artificial inter~ 
ventions, especially abstraction of water for supplying the population, has also 
been taken into consideration. 

On the basis of the average annual groundwater levels from observation well 
No. 12 it is possible to classify the individual hydrological years of period 1901 
-1970 from the viewpoint of their yield rates. The series of annual average 
values, is in this case processed first by methods of mathematical statistics, an 
empiric or theoretical excess line being worked out. In this case, the theoretical 
exceed line of excess of the annual levels, whose calculation is presented in 
Table I, has been used. For the determination of the empiric probability of 
excess of the individual members of the set (Tab. 1), the following formula has 
been used: 

p= 
m - 0,3 
-~---.---

n + 0,4 
100 % 

where p = empirical probability of excenss of the individual members of the set, 
m = ordinal number of the individual annual averages, 
n = number of members of the statistical set. 

The calculated probabilities of excess of the average annual levels have been 
plotted into a grid (Fig. 1). Through p08sible interpolation of the obtained set 
of points by a curve, we obtain the empiric line of excess. With regard to the 
fact that the adjustment of these points by the curve is relatively difficult, the 
theoretical line of excess (Pearson's curve of type I II) has been worked out, 
which is given by 3 parameters, i. e. the long~term average, the coefficient of va~ 
riation, and the 'coefficient of skewness. The long~term average was calculated' 
as the arithmetic mean from the individual annual levels, while the variation 
(:oefficient was determined from the equation: 
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c. = VI} (K - 1)2 , 
n - 1 

where C. = coefficient of variation, 
K i = relation of the annual average groudwater level to long-·term average, 
n = number of members of the statistical set. 

The coefficient of skewness (C, ) being chosen according to the conventionally 
used relation C, = 2C •. In this way, all the parameters required for the con
struction of the theoretical line of excess. (Fig. 1) were obtained, which permitted 
to find the values of various probabilities of excess from Foster's tables. 
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1. Theoretical exceed line of the average annual groundwater levels in well No. 12 
for the period 1901-197<0. 

The above-average or below-average rates of the individual hydrological years 
according to the relative frequency of their average groudwater levels can be 
expressed on the basis of a five-part scale (Tab. 2) . 

The designation of the individual hydrological years 1901-1970 according 
to the average groundwater levels in observation well No. 12 and the listed classi
fication scale (Tab. 2) are contained in Table l. From this Table it can be seen 
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Table 2. Scale of classification of hydrological years according to the average 
groundwater levels 

Excess Average annual Symbolic 

in % DeSIgnation of year groundwater level designa-
tion 

under 11 extraordinaril y extraordinarily EY 
yielding high 

11-40 yielding high Y 

41-60 averagingly averaging A 
yielding 

61-90 li tHe yielding low L 

over 90 extraordinaril y extraordinarily EL 
little yielding low 

that 8 years (11 %) were extraordinarily yielding in this period, 13 years were 
yielding (19 %), 23 years were averaging (33 %,), 20 years little yielding 
(28 %), and 6 years extraordinarily Ii ttle yielding (9 %) . 
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KLASIFIKACE HYDROLOGICKYCH ROKO 1901-1970 PRAVDEPODOBNOST[ PREKROGENt 
ROGNICH STAVO HLADINY PODZEMNI VODY 

Na zaklade priimern},ch roi!nich stavfi hladiny podzemnf vody je mo:lno klasifikovat 
jednotlive hydrologicke roky z hlediska jejich vydatnosti. Rocni priimerne hodnoty 
se pi'itom zpracujf rnetodami matematicke statistiky a vypracuje se empiricka nebo 
teoreticka Mra jejich pi'ekroi!eni. V tomto pi'ipade se vychl'izelo z vysledkii nejdel
s[ho pozorovani podzemn[ vody provacteneho na Ilzem! CSSR, a to ve vybezku i!eske 
ki'idove panve na severozapadni Morave. Z i!etn},ch pozorovacich objektii v teto oblasti 
byl vybran vrt 12, ve kterem se provad[ pozorovan! ji:l od roku 1899 a krome toho 
neni ovliviiovan umelymi zasahy, pi'edevsim jimanim vody pro zasobovan[ obyvatelstva. 
Byla vypocitana teoreticka Mra pi'ekroceni roi!nfch stavii hladiny podzemn[ vody v tom
to vrtu za obdob! 1901-1970 (tab. 1). Ide 0 cliru pi'ekroi!en[ prfimernych roi!nich hod
not, ktera byla vypoi!iHina jako Pearsonova ki'ivka III. typu (obI'. 1). Tato ki'ivka je 
dana 3 parametry, a to dlouhodobym priimerem (H. /, soucinitelem vriace (Cv ) a m[
rou asymetrie (C.). 

Nadpriimernost nebo podpriimernost jednotliv},ch hydrologick}'ch rokfi podle relativn[ 
c'etnosti jejic!h prfimernych stavfi ihladiny podzemni vody Ire vyjadi'lt na zaklade piHi
i!lenne stupnice, ktera je uvedena v tabulce 2. 

Oznaceni jednotliv}'ch hydrologick}'ch rokii 1901·-1970 podle priimern},ch stavfi hla
diny podzemnf vody v pozorovacim vrtu 12 a zmfnene klasifikai!ni stupnice (tab. 2) je 
obsa:leno v tabulce 1, sloupec 8 a 16. Z teto tabulky je patrno, ~e 8 hydrologick}'ch 
roM (11 %) bylo v tomto obdob[ mimoi'lidne vydatn},ch, 13 rokii vydatnych (19 %), 
23 rokii prfimernych (33 %), 20 rokii malo vydatnych (28 %) a 6 rokil. (9 %) mimo
i'lidne malo vydatn},ch. 
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