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Abstract

Hydropower resources occupy dominant place among natural wealth of
Georgia. There are up to 26 000 rivers flowing on the territory of the country with
total length of 60 thousand kilometers.

There are up to 90 hydroelectric plants in the country, which represent
main source of production of electric energy. Development of Hydropower is
deemed priority direction for growth of the country’s energy industry. 80 % of the
electric energy is produced by local hydroelectric plants. Annually, approximately
9.9 billion KWh electric power is generated by the hydroelectric plants (according
to 2018 data).

Over the past four decades, steady tendency of climate change has been
observed on Earth. Numerous studies concerning this issue have been conducted,
including in Georgia. These studies revealed that the climate change significantly
affects water resources. Despite the above mentioned, study of effects of the
climate change on water levels in rivers and evaluation of their Hydropower
potential has not yet been conducted.

Study of the issue is complicated as hydrological observations have not been
carried out for most of the rivers of Georgia since the beginning of the 1990s,
accordingly there is very scarce information regarding the runoffs of majority of
the country’s rivers for last three decades, which means that there is no sufficient
information concerning effects of the climate change on runoffs of the rivers of
Georgia and accordingly, Hydropower potential of the country.

It should also be noted that “the main direction of the state policy in the
energy sector” is the efficient use of the country's energy resources, which will
reduce dependence on imported electricity and increase the country's energy
security. For this reason, construction of dozens of new hydroelectric plants is
planned.

In order to properly evaluate energetic capabilities of the country, it is
important to have comprehensive information about Hydropower potential of the
rivers of Georgia. For this reason, we selected 18 rivers in six regions of Georgia,
which are prominent in terms of topographic, climatic and hydrological conditions
and conducted appropriate hydrological and hydroenergetic calculations.

It is also worth mentioning that the selected rivers are characterized by
natural runoffs in appropriate alignments, ie. they are not subject to
anthropogenic impact.

In chapter I of the thesis, information on study of Hydropower potential of
rivers of Georgia is presented.

First attempt to assess Hydropower resources of the rivers of Georgia was
made in 1913. The latest evaluation of energetic potential of rivers of Georgia was
conducted in 1987 and the obtained value is considered energetic potential of
rivers of Georgia by normative engineer-technical documents.

In chapter II of the thesis, analysis results of the study are presented, which
was conducted under the UN draft convention on climate change. These studies
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relate to assessment of changes in annual mean temperature and precipitation
levels in west and east Georgia as well as predicted values of these parameters. In
Georgia, signs of climate changes have been observed since the 1970s. Conducted
studies have confirmed the impact of climate change on the runoff of Alazani, Iori,
Rioni and Tskhenistskali rivers.

This chapter also presents data on condition of hydrological outpost
network and hydrological observation database.

Changes in the water level in rivers of Georgia, caused by climate change
on one hand, and new hydrological data on runoff of rivers on the other hand
prove that reassessment of Hydropower potential is essential.

Chapter III of the thesis presents the method of calculation of average
multiyear water discharge of rivers in consideration of observed water discharges.
Representativeness of water discharge lines, average annual water discharge and
root mean square of variation coefficient within acceptable limits are also taken
into account.

Methods of assessment of potential Hydropower resources of rivers is
discussed. For calculations, methodology of linear accounting of theoretical
energetic resources is selected.

Chapter IV of the thesis presents hydrological and hydroenergetic
calculations for 18 rivers of six regions of Georgia, which are based on the
methodology of linear accounting of energetic resources used in engineering
practice. The studies confirmed that climate change has significantly affected
runoffs of the evaluated rivers and accordingly their Hydropower potential.

Chapter V of the thesis presents an opinion, according to which,
environmental water discharge value shall be taken into account when assessing
Hydropower potential of rivers. As is known, environmental water discharge
value, implemented in the engineering practice of Georgia represents 10% of
average multiyear water discharge, release of which shall be ensured. The given
water discharge and its Hydropower potential cannot be used for generating of
electricity.

Considering the above mentioned, we proposed concept of energetic
potential of river in consideration of environmental requirements or simply
environmental Hydropower potential, which reflects actual Hydropower
potential, which is very important for prediction of capacity of Hydropower sector
in terms of both technical and investment attractiveness.
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