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Power Engineering

Water Power Resources of the Rivers in Abkhazia
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ABSTRACT. The research data of water-power resources of the rivers in Abkhazia are considered. Specific
energy per unit of the catchment basin area is determined. The equation for calculation of the theoretical power is
obtained. This allows the power for any required sector of the river in Abkhazia to be determined with precision up
to 35%. Calculation of the power by the mentioned equation may be used in prospective work to the first approxima-
tion. © 2007 Bull. Georg. Natl. Acad. Sci.
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The Black Sea and the southern slopes of the Great
Caucasus Range bordering Abkhazia promote abundant
rainfall throughout the territory, thus augmenting the
hydrographic potential of the rivers (see Fig.1). The ma-

jority of these rivers flowing across the territory have
their source in the southern hills of the Main Caucasus
Range , which accounts for the large volume and heavy
water fall causing high-energy capacity waters.   

Fig. 1. Schematic map of rivers catchment basin on the territory of Abkhazia.
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The above-mentioned fact provided the basis for de-
veloping small-scale hydraulic power engineering on the
mentioned territory since the end of the 19th and the be-
ginning of the 20th centuries (Gagra, Akhali Atoni, Sokhumi
water-power stations) [1].

For complex and purposeful use of rivers in the men-
tioned region we have set the problem of studying the
potential water power resources of the rivers. With this
aim we chose 17 rivers. We used schematic longitudinal
profiles of the rivers, diagrams of catchment area growth,
the main hydrological characteristics [2].

Our purpose was to determine the power per unit of
a catchment basin area for separate characteristic sec-
tors of rivers and to establish the correlation between

the water power per unit area of the river basin ⎟
⎠
⎞

⎜
⎝
⎛

F
N

and fall of the water surface ( )HΔ , ( )Hf
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Δ=⎟
⎠
⎞

⎜
⎝
⎛ .

Longitudinal profiles of the separate rivers under
study were divided into sectors. Relatively straight sec-

tors without visible bending were chosen. The catch-
ment area F, water surface fall ΔH, average annual con-
sumption of water Q were calculated for each chosen
sector (Table 1). Often the main hydrological characteris-
tics F, q, L were unknown and so we had to use the
diagrams of growth of river basins to determine the catch-
ment areas, and to determine the water consumption we
used the rate of consumption

2

3

kmsec
m,
⋅

=
F
QK ,

where Q is the average annual consumption of water, m3/
sec, F – catchment area, km2. The values of the coeffi-
cient K were calculated and chosen from [2].

Theoretical power was calculated by the formula

Nth = 9.81 Q ΔH, kW,

where ΔH is the water surface fall in the given sector.
The calculated theoretical power of sectors of 17 riv-

ers is: sector I – 1,295,741 kW; sector II – 3,820,684 kW;
sector III – 6,172,561 kW. The total power for all the
rivers is 11,288,986 kW.

Fig. 2. Dependence of the power per unit catchment area (N/F) on water surface fall (DH). The data are taken from research
results of potential water power resources of 17 rivers on the Abkhazian territory. Figures over the points denote sequential
numbers of the rivers in Table 1; indices II and III denote characteristic sectors of the rivers.
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energetika

afxazeTis mdinareebis hidroenergetikuli resursebis
kvleva

m. qeburia*, o. SauTiZe*, a. WiWinaZe*

*  a. wereTlis quTaisis saxelmwifo universiteti

(warmodgenilia akademiis wevris r. adamias mier)

statiaSi ganxilulia afxazeTis 17 mdinaris hidroenergetikuli resursebis kvlevis Sedegebi.
mdinareebis grZivi profilebi dayofil iqna maxasiaTebel monakveTebad da Camketi kveTebisaTvis
gaangariSebul iqna mdinaris Teoriuli simZlavre. gamoTvlilia wyalSemkrebi auzis erTeul farTobze
xvedriTi energia, ris safuZvelzec miRebul iqna gantoleba NT=F(0.57ΔΔΔΔΔH-1) simZlavris
gansasazRvravad. es saSualebas iZleva nebismieri mdinaris saintereso kveTisaTvis ganisazRvros
simZlavre 35%-mde sizustiT. aRniSnuli gantolebiT gamoTvlili simZlavre SeiZleba gamoyenebul
iqnes pirveli miaxloebiTi saproeqto samuSaoebisaTvis.
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