
There are two major driving forces affecting the water cycle and consequently the riverine 
hydrologic regimes: climate (variability and change) and human activity. For quantifying their 
effects on hydrological regime the long term data are indispensable. The hydrological data from 
15 hydrologic stations situated along the Vistula course in the period 1951-2018 were used in 
this study.
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Conclusions

It is commonly recognized that the main feature of hydrological regime of Polish rivers is a 
sequential occurrence of wet and dry lasting 1 to a dozen years. The differences between mean 
annual flows during series of wet and dry years are large and statistically significant. Another 
important feature of the hydrological regime of Polish rivers is the seasonality of the runoff 
associated with the occurrence of cool and warm season within a hydrological year. The seasonal 
characteristics of flow differ, so their statistical properties ought to be analysed separately. In the 
social but also researchers’ perception the climate changes are more accentuated in winter
season i.e. November – April. 

The following flow characteristics were analyzed:
Magnitude and duration of floods: Seasonal daily flow maxima Qmax,

Number of days with flow above the specified threshold (e.g. alarm flow)
Magnitude and duration of low flows: Seasonal daily flow minima Qmin,

Duration of flow below the specified threshold (e.g. ecological flow)
Timing: Time of maxima and minima, Centroid location on the time axis 

Median of time i.e. time value which divides the winter runoff on halves
Seasonal discharge: Runoff volume
Concentration of seasonal runoff: Moment of inertia of winter hydrograph about the axis 
passing through the centroid with respect to time (corresponding to variance and 
consequently standard deviation) as a de-concentration measure with respect to centroid 
location, Gini index of concentration

Results of the Mann test (uF) for trend in winter season daily flow;
light blue – negative uF value; dark blue significant negative trend;
light orange – positive uF value; dark orange significant positive trend

Conclusions: 1. The winter maxima generaly decrease while the minima increase.
2. The number of days above the average maximum flow and the number below the 
average minimum flow decreases. 3. In the most cases the daily maxima occur faster, 
however the shift is no-significant. 4. The same for the centroid location and the 
median flow. 5. Gini index of concentration reveals significant decrease in 
concentration (so bigger uniformity) of fows in the most part of cases.


