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The minimum flow of water in rivers refers to 
dangerous hydrological processes, which 
characterizes low-water conditions, when the 
river is fed mainly by groundwater or sometimes 
receives inflow from rains or from melting snow 
during winter thaws. 

The above situation is typical for the small rivers 
of Prykarpattia in general and Zhizhava and 
Berezhnytsia in particular. Both of these rivers 
can be classified as small. At the same time, they 
are right tributaries of the Stryi River and flow 
into it near (a little to the west) the city of Stryi. 
The assessment of the minimum flow of these 
rivers is determined by their current and 
prospective water management use. 

Concerning the larger Zhizhava River, using 
images in Google Earth follows the temporal 
dynamics of changes in the water level of the 
Zhizhava River from 1985 to 2022. After 
dividing the main channel into branches, the part 
of the runoff that goes along the branch is 
partially or wholly used for economic needs. 
This is evidenced by the system of ponds and 
irrigation canals, as well as the fact that the river 
completely disappears in some periods. Instead, 
the sleeve through which most of the runoff 
passes (90%) after branching flows into the 
Stryi.

When constructing maps based on observational 
data, the values of the minimum modulus of 
water flow are calculated and referred to as the 
center of gravity of the catchment, which is 
closed by the hydrological structure.
Since there are no stationary observations within 
the studied basins, methodical approaches were 
used to determine the minimum water 
consumption in the absence of observations. 

A necessary condition for the construction of 
maps of water flow in general, and the 
minimum, is the determination of catchment 
areas for each hydrological station. The contours 
of watersheds are determined using an algorithm 
that involves processing the digital elevation 
model (DEM) with hydrological modelling 
functions. 

The convenience of this algorithm is that it is 
possible to create a catchment contour for each 
element of the hydrographic network and 
individual bodies.

Calculated data of the minimum water flow 
module for 30 days in the form of an attributive 
table were entered for water catchment centres 
and each operating hydrological 
post—interpolation method (Natural Neighbor). 
The resulting raster surface makes it possible to 
determine the module flow at the points of the 
centres of gravity of any catchments. Also, this 
surface makes it possible to generate contours of 
flow isolines.

Conclusions

Using modern assessment methods for 
determining the characteristics of the minimum 
flow on small rivers using current maps of the 
minimum water flow with 95% certainty allow 
for a more reliable assessment of its values. 
Such approaches can be applied in water 
management and water resources in small rivers.
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Method and Theory

The essential calculation characteristics of the 
minimum flow are the minimum water 
consumption for 30 days or a calendar month 
and the minimum water consumption for one 
day. In further calculations, it was accepted to 
use the minimum water consumption for 30 days 
of 95% security. 

In order to identify regularities in the formation 
of the minimum flow and build maps of its 
distribution, a series of time sequences of 
observations of the minimum water flow in 30 
days were formed for 23 selected representative 
hydrological stations of the upper Dniester 
sub-basin for the entire observation period. 
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