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ABSTRACT. Land use change along have significant effects on hydrological processes in river basins. Therefore, increased attention in
hydrological modelling is being paid to the assessment of the impact of these factors on runoff characteristics. This contribution deals with
an analysis of the runoff characteristics in the Bolnisistskali River basin with the current land use. The results of the analysis were compared
with a scenario consisting of a change in the land use. The scenario is geared towards the land use for agricultural purposes and cattle
breeding. The rainfall-runoff model with spatially distributed parameters was used for the research and comparison analyses. From the
results of the modelling, it is obvious that the current state of the land use in terms of the runoff conditions from the basin is perceived more
positively than a scenario based on delimitation criteria.

Conclusions
The research and analysis of the impact of land use changes on runoff in
the selected basin are carried out. For the purposes of this task, a land
use scenario was created on the basis of the delimitation criteria, where
the extreme land use changes were made. As a result, approximately 90%
of the deciduous trees were removed from this scenario and replaced by
short grass. The use of water on forested land is generally greater than
that of other land-use types, which leads to reduced flows from river
basins; this is mainly caused by higher evapotranspiration. Although
forests have obvious effects on flood events for small-scale catchments,
the effects of forests on floods are likely to be minimal for large-scale
catchments.
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The climate of Georgia is characterized by great diversity. Almost all types of climate regimes are represented here, with the exception of
deserts, savannas and tropical forests. The Likhi range, which passes through the centre of the country, divides the territory into two regions
with dramatically differing climates, i.e., humid subtropical in western Georgia and mainly dry subtropical in eastern Georgia. Georgia has
great potential in hydropower, which covers its needs for domestic as well as industrial use of energy. In addition, the surplus energy may be
exported to neighbouring countries and can contribute to economic development in the country. The Bolnisistskali River basin with the
Samtsverisi final profile, an area of 360 sq.km, and an altitude ranging from 450 to 2540 m a.s.l. was selected as study area for the rainfall-
runoff modelling. The catchment is situated in southeastern Georgia in the Kvemo Kartli region. Deciduous forests predominate in the land
use. The cropland is situated in the northern part of the catchment. The soil types are mainly characterized by sandy-clay loam and loam
soils.

Results
The differences between the simulated and measured daily
flows are shown in the hydrograph of the selected time
period from the calibrated period. The picture shows the
inaccuracy in the runoff simulation with the WetSpa rainfall
– runoff model. In the case of the simulated daily flows, the
model understands them but has a problem with a sufficient
capture of the hydrograph peaks. The runoff changes were
evaluated by comparing the simulated average daily flows
and their statistical characteristics for the current state and
the land use change scenario. We also focused on an
evaluation of individual components of the runoff that forms
the surface, groundwater, interflow, and total discharge. In
the selected period, it can be observed that he outflow for
the land use change scenario is lower, but the total runoff
from the basin in the scenario is higher by about 1,100 m3.
That confirms the assumption of an increase in the outflow
from the area in the case of massive deforestation. The
values of the components of the water balance about 9,500
m3 for the current land use. The created scenario was also
used to analyse the ability of the Wetspa model to simulate
changes in land use. The WetSpa model demonstrated
sufficient ability to simulate runoff under changing land use
conditions.
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