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Introduction

Baseflow is a portion of streamflow that is not
directly generated from the excess rainfall during a
storm event. Estimation of baseflow and direct
runoff is useful to understand the catchment
hydrology, including interaction of surface and
sub-surface water, role of urbanization on runoff
generation and the health of aquatic habitat within
a stream.

Baseflow is the most important
component of river flow in Poland

Proper guantitative assessment of baseflow is
Important for conducting efficient water
management.

The magnitude of baseflow and its part in the
total river flow is a function of climate, land
cover, hydrogeological conditions, river
morphology and anthropogenic factors.



Motivation

 In Poland there is a lack of
complementary studies on
guantification of baseflow
and Iits spatio-temporal
variability

* BFI - proxy measure of
groundwater



Aim of the study

e Quantification of baseflow of the Vistula
catchment in the long time horizon (1951-
2020);

e Determination of the baseflow index (BFI);
e Analysis of changes in baseflow in time;
» Analysis of trends in baseflow.



Baseflow analysis




Baseflow analysis

Stoelzle et al. 2020 HESS



Materials and methods — data

acquistion and gauging station selection

| 960 GS =) 566 GS
GS - gauging

station

Gauging station
selection criteria:

« maximum longest
daily flow data (86 GS)
— 70 years (1951-2020)

. datawithout gaps 33 CSen—— 806 GS

* not infuenced by any
dams (33 GS)



Materials and methods —
baseflow index calculation

* Recession Analysis Methods

 Recession Extraction Methods

o Parameter estimationrN\technique
* Least squares
e Linear regression
* Lower envelope

 Data Binning e 20 combinations

20 baseflow for each station



Materials and methods — trend analysis
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Results —BFI quantification

e Baseflow index

Baseflow

e BFI =
Total flow

Baseflow index
meanBFlyi¢ty1a = 0.67

min BFIVistula =0.48
maxBFly;¢ty1a = 0.89



Results

meanBFI = 0.67
min BFI = 0.49
maxBFI = 0.88

meanBFI = 0.67
min BFI = 0.43
maxBFI = 0.90

meanBFI = 0.67
min BFI = 0.47
maxBFI = 0.87

meanBFI = 0.69
min BFI = 0.51
maxBFI = 0.90



Results — trend analysis

¢ 28 GS — BFI
Increasing

¢« 19 GS -
statistically
significant
e 5 GS - BFI
decreasing
e 1GS-

statistically
significant






Conclusions

e Baseflow component in the Vistula catchment is
Increasing

 The average share of the baseflow component
of river flow in the Vistula catchment is 0.67

e For 20 (out of 33) analysed gauging stations,
statistically significant trends of changes in BFI
were found

* |t seems that the causes of changes in baseflow
should be sought in cumulative interactions of
anthropopression and climate.
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