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Abstract

Effective management of water resources, under the conditions of global warming
and tightened environmental requirements, represents the most important challenge in
our days. Territorial and time redistribution and rational management of river runoff
within river catchment area is very important for generating hydropower.

In view of high density of hydrographic network, climatic, and ect diversity of the
territory, formation of water runoff during separate periods of a year takes place under
different, specific hydrometeorological conditions. It is expected that global warming will
effect not necessarily the amount of annual runoff of rivers, but rather its distribution
during the year. For this reason, individual prognosis methodology should be developed.
Our work presents the following: necessity for updating the methods of the existing
hydrological prognosis of the river runoff in view of the changes of climate forming
factors under the conditions of reduction of information (in fact under the conditions of
35-year interruption of hydrological information); as planning and current control of
operating HPP generations require analyzing hydrological information of the runoffs and
daily data of the water resources, establishment of actual and forecasted inlet water waste
in the headwork of seasonal and regulatory HPPs is carried out through aquatic accounts
for different periods.

Chapter I studies the trends of evolution of global climate and the reasons of
changing the factors forming river runoffs of the rivers of Georgia. The particular
hydrographic network of Georgian rivers are also taken into account. Progression of river
runoffs over the year is considered, which is determined, in the first place, by climatic
factors. The impact of other factors is also quite large, such as relief of catchment area,
geological composition, the nature of ground and vegetation cover etc.

Chapter II considers forecast indicators of aquatic resources of rivers for the rivers
of different types of nutrition for Georgia, in view of the natural and anthropogenic
factors forming them. The methods determining future and preliminary factors forming
the runoff are presented. Preliminary factors include geomorphological factors of
watershead and climatic factors representing future factors, which are being formed and
acting during the period of development of average forecasted element. Main forming
factors of mountain river runoffs are discussed too. In particular, the methods of
determining the factor forming river runoffs for mountainous conditions are presented: a)
determination of temperature at different heights; b) determination of runoffs caused by
atmospheric precipitations; c) infiltration and surface retention; d) evaluation of snow
stock in the river reservoir; e) determination of glacial runoff.

Chapter III analyzes existing methods of forecasts of river runoffs, under the
conditions of limited initial information for the mountain rivers. It was established that it
is justified for the studies to select multifactorial method, and for the purpose of practical
application, it shall be fitted to the conditions of limited operative hydrometeorological
information. It shall be noted, that in course of conclusion of multi-factorial operative
prognosis the equation was selected for reporting, data of which are in place when issuing
forecasts.

The issues of effective operation of reservoirs of energetical importance are
presented in the same chapter, in particular, the method of planning operation modes of
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regulatory HPPs as per the short-termed forecast of the factors determining aquatic

resource in the river and the means for regulation of the runoff of river in the reservoir of

upstream are offered, providing operation of HPPs located in the downstream with high
power indicators.

Chapter IV presents the algorithm and block-scheme of reporting program
concluded as per the method offered by us. Calculations are presented under the lack of
initial hydrological data:

a) Runoff of the r. Mtkvari is determined on the areas of Chitakhevi HPP and Ortatchala
HPP, according to which expenses of reporting water of the existing and prospective
HPPs in the referred area may be determined and designing energy parameters
specified, which is important for planning of the effective and safe working modes of
such HPPs, during different hydrological periods of the River Mtkvari.

b) Selection of working modes of upstream of cascade of HPPs of r. Rioni, Lajanuri HPP
or prospective Namakhvani HPP reservoirs are considered, providing effective
operation of the HPPs of downstream of cascade (Gumati HPP and Rioni HPP).
Calculations are done for the events of daily regulation of Lajanuri and Namakhvani
HPP reservoirs, and one-step and two-step modes options are considered.

c) Calculations are made for Shaori HPP reservoir, based on the method of approach
offered by us — by jointly foreseeing actual inflow and synoptic prognosis,
determination of spend of running water in different time intervals.

Insummary, under the conditions of limited hydrometeorological information,
creation and application of automated forecast system of river runoff and hydrogeneration
will facilitate effective incorporation of HPPs of Georgia into the electric power trading
system.
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