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Abstract 
 
The work presents mean monthly, half-yearly and yearly discharges at the defined probability. The 
estimation was worked out for four hydrometric cross sections in the Tywa river basin. The estima-
tion of characteristic discharges was based on hydrological analogy method with many-years gauge 
station observations and was worked out for years 1961-1995.  
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INTRODUCTION 

 
The following work presents the mean monthly, half-yearly and yearly discharges 
with the definite predominance probability p [%]. The estimations were worked out 
for the multiple-year period 1961-1995 and four hydrometric cross sections located 
in the Tywa river basin (Fig. 1). 
 
Drainage area location 
 

The Tywa river is a right tributary of the Eastern Odra (map). The area of the 
Tywa river basin equals 256.4 km2 (IMGW 1980, 1983). The basin abuts the Płonia, 
Myśla and Rurzyca basins.  
The areas of the individual smaller basins assumed in the hydrometric cross sections 
equal No 1 - A-16 km2, No 3 - A-17,2 km2, No 4 - A-118 km2, No 5 - A-252 km2 
(Duda et al. 1991). 
The detailed informations on the general characteristics of the Tywa river basin were 
presented in Duda et al (1991). 
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Fig. 1. Hydrographic map of Tywa river basin 
 

Mean singular discharges and run-offs 
 

The mean singular discharges and run-offs have been estimated by means of the 
method suggested by Duda (1978) for the northern part of Szczecin region. The 
method consists in the simultaneous measurement of the water discharges in the 
investigated hydrometric cross sections as well as in the water-gauge cross section of 
the river observed for many years (water states and discharges). Successive estima-
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tion accounts for the singular run-offs q [1/s⋅km2] for the drainage areas into the hy-
drometric and water-gauge cross sections. For the statistically essential correlations 
of the singular run-offs into the hydrometric and water-gauge cross sections the re-
gression equations are assumed. They provide the estimation of the singular run-offs 
for the hydrometric cross section in question. The estimated singular run-offs multi-
plied by the drainage area into the hydrometric cross section result in the discharges. 
Such estimations have been worked out for the four hydrometric cross sections for 
the Tywa river basin and the water-gauge cross section of the Myśla river in Dolsk. 
The mean discharges of the Myśla in Dolsk were adopted from the yearlies (1961-
1983) and the archives of IMGW (1984-1995). The mean singular run-offs were 
estimated according to the equations suggested by Duda et al (1991). 

The estimations of the mean singular discharges and run-offs contained in this 
study omit the estimations for the hydrometric cross section No 2. They will be 
worked out in the study on the Rurzyca river - considering the joint estimations of 
the mean singular discharges and run-offs for two hydrometric cross sections No 2 in 
the Tywa and Rurzyca basins due to the hydrologic bifurcation phenomenon occur-
ing between the two drainage areas. 
 
Probable mean monthly, half-yearly and yearly discharges. 
 

The mean discharges at the definite predominance probability have been esti-
mated by means of Dębski (1954) decyles. The mean monthly, half-yearly and yearly 
discharges were imposed on the probability scale. This was followed by the hand-
drawn compensation curve, from which the decyles d1, d5, and d9 were read. They 
allowed to estimate the measurements and statistical coefficients characterizing the 
frequency of the mean discharges. On this basis the probability curves of the mean 
discharges were estimated. The distribution consistency was checked by means of 
Kołmogorow test. Due to Kołmogorow the justness measurement of the adopted 
hypothesis is that the highest difference between the empirical and theoretical prob-
ability (Dmax) should not exceed the one, calculated by the formula: 
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where: 
 N - size of distributive sequence (N = 35) 

Dmax -  absolute value of the maximum result between the abscissa of the 
point of the distributive sequence, most distinct from the theoretical 
curve, and the abscissa of the point on the theoretical curve with the 
same ordinate. 

Each case resulted in the Dmax < 23%, which proves no existing basis for the rejec-
tion of the assumed type of distribution. The estimated mean monthly, half-yearly 
and yearly discharges with the various predominance probability for the hydrometric 
cross sections in the Tywa drainage area (1961-1995) have been matched in Table 1. 
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In the earlier study (1991), the authors estimated the probable mean half-yearly 

and yearly discharges for the same hydrometric cross sections based on the mean 
discharges from the period 1961-1985 (25 years). The estimation of the probable 
mean discharges from 1961-1995 (35 years) was possible in the present study. The 
values of the mean yearly discharges (m3/s) with the predominance probability p=10, 
50, 90% estimated for the years 1961-1985 (Duda et al 1991) and 1961-1995 are 
presented below. 
 

   SQp [m
3/s]  

 
p[%]   years 1961-1985  years 1961-1995 
 
  hydrometric cross section No 1 
 
   10  0,082     0,084 
   50  0,059    0,056 
   90  0,036    0,037 
 
  hydrometric cross section No 3 
 
   10  0,109    0,111 
   50  0,074    0,069 
   90  0,040    0,041 
 
  hydrometric cross section No 4 
 
   10  0,600    0,585 
   50  0,430    0,420  
   90  0,290    0,290 
 
  hydrometric cross section No 5 
 
   10  1,270    1,250 
   50  0,845    0,810 
   90  0,495    0,480 

 
The analysis of the values presented above, shows no significant differences between 
the probable mean yearly discharges estimated on the mean yearly discharges from 
the periods 1961-1985 and 1961-1995. 
It proves that the mean discharges from the multi-year period 1986-1995 are not 
significantly distinct from their counterparts of 1961-1985. 
In the analyzed multi-year period (1961-1995) for the considered hydrometric cross 
sections: 

− the highest mean yearly discharges (WSQ) occurred in 1988 with the predomi-
nance probability p=5%, 
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the lowest mean yearly discharges (NSQ) occurred in 1964  with the predominance 
probability p=95%. 
 
CONCLUSIONS 
 
The most abundant in water in the Tywa river-basin is the smaller drainage area for 
the hydrometric cross section No 3 (SSq = 4,21 l/s⋅km2). On the contrary, the least 
abundant in water is the drainage area for the hydrometric cross section No 5 (SSq = 
3,33 l/s⋅km2). 
The highest irregularity of the mean discharges is observed in the discharges for the 
hydrometric cross section No 3 (K=3,57), whereas the lowest one for the hydrometric 
cross section No 4 (K=2,41) respectively. 
The predominance probability of the mean yearly discharges for the considered hy-
drometric cross section of the Tywa river basin ranges between 5% (WSQ) and 95% 
(NSQ). 
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PRAWDOPODOBNE ŚREDNIE MIESIĘCZNE, PÓŁROCZNE I ROCZNE  

PRZEPŁYWY W DORZECZU RZEKI TYWA (LATA 1961-1995) 
 

Streszczenie 
 

W pracy przedstawiono średnie miesięczne, półroczne i roczne przepływy o określo-
nym prawdopodobieństwie przewyższenia. Obliczenia wykonano dla czterech profili 
hydrometrycznych zlokalizowanych w dorzeczu rzeki Tywa, dla których brak jest 
obserwacji wodowskazowych, okres objęty obliczeniami to wielolecie 1961 - 1995. 
 


