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TEMPORAL FLUCTUATIONS OF WATER RESOURCES
OF SOUTH AND SOUTH-EAST KAZAKHSTAN

Abstract. Analysis of publications on a global scale forces us to admit that the world is undergoing global
changes in climate, water resources, and also there are significant changes in geographic environment. Over the past
25-30 years, Kazakhstan has experienced the most severe changes in the main factors that determine the fluctuations
of water resources and their changes in time and territory, which include the drastic alterations in socio-economic
sphere and the observed climate change.

The present studies are devoted to urgent problems of the current state and the change in the patterns of
formation and distribution of surface water resources of South and South-East Kazakhstan.

Water resources of the southern region of the country are considered in view of the changing factors in for-
mation of water resources: the hydrological regime, economic activities in the catchment basins and the possible
global and regional climate change.

In the long-term dynamics of the water resources of South and South-East Kazakhstan, there is some tendency
to increase all over the place. As for total water resources of the region for the modern period, they are slightly higher
than this characteristic for the long-term period. Analysis of data shows that there are no existing significant trends of
water resources of the river basins under consideration. Though some increase in water content, substantiated by
quantitative values of the runoff, takes place.

The conducted studies of the distribution of water resources over the territory and changes over time can pro-
vide a secure basis for long-term planning and development of large-scale activities for the integrated management
and protection of water resources and for solving the complex problems of water supply in the southern regions of
river basins of Kazakhstan.
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Introduction. The environmentally tense situation in all regions of Kazakhstan, formed nowadays, is
aggravated due to problems of water supply for the arcas and because water basins and major waterways
are transboundary. Timely specification of the existing water resources in our country, as well as their use,
is one of the first tasks in the modern hydrology of Kazakhstan. Problems of study of modern fluctuations
and changes in the course of river runoff are becoming more urgent due to ongoing changes in the climatic
system of the Earth and the strengthening of anthropogenic impact on water resources.

Distinguished in studies of long-term fluctuations of river runoff. Basins of rivers of South and
South-East Kazakhstan were relatively well studied in hydrological aspect, this include the Aral-Syrda-
riya, Shu-Talas and Balkhash-Alakol water-economic basins (figure 1). First glimpse of the norm of river
runoff of the south region of Kazakhstan were performed by Schultz V.L. (Schulz V L., 1965) and Zaikov
B.D. (Zaikov B.D., 1946), more detailed studies were conducted before 70-ies of the last century Sosedov
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et al. (Sosedov 1.S. et al. 1984; Surface water resources of the USSR. Central Asia. Basin of the Syrdariya
river, 1969; Surface water resources of the USSR, 1973; Surface water resources of the USSR, 1970;
Lavrentyev P.F. et al. 1963; Korovin V.1, 1966; Boldyrev V.M., 1965). The analysis of the hydrological
study of rivers shows that while large and medium rivers are characterized by systematic and rather long-
lasting observations, for small rivers there are only separate scattered data.

The study of temporal patterns of fluctuations of river runoff in time and space is one of the most
complicated problems. The following main trends can be distinguished in studies of long-term fluctuations
of river runoff:

1) the study of century-long and intra-century runoff fluctuations to identify groupings of low-water
and high-water years, their duration and repeatability, as well as identification of areas with synchronous
and asynchronous runoff fluctuations;

2) study of the links between runoff fluctuations, synoptical and heliophysical processes (types of
atmospheric circulation, cycles of solar activity and others, etc.);

3) study of long-term runoff fluctuations in time and space with the help of differential integral curves;

4) study of long-term runoff fluctuations in time with the help of Markov's A A. discrete chains.

The point of the first trend is modeling, i.e. artificial reconstruction of long runoff series through one
of the variants of the Monte-Carlo method. The fundamentals and calculating techniques of that method
with regard to hydrological and water-economic objectives were developed by Svanidze [30] and the idea
and a principal scheme of modeling of the level of drainage basins on the basis of the Monte-Carlo method
was suggested by Khomeriki (Khomeriki 1.V, 1979). Monte-Carlo method allows to obtain information
about the selective distribution in such cases when the common theory of selective distributions is help-
less. But this method does not take into account the difference in a calendar sequence of members of
sampling and the general population.
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Figure 1 — Hydrographic scheme of river basins of South and South-East Kazakhstan

1. In the second trend, numerous studies on availability of links between runoff fluctuations, synoptic
and heliophysical processes were conducted. In order to clarify physical reasons of formation of low-water
and high-water periods on the territory of the northern hemisphere, many researches (Belinskiy N.A,
Kalinin G.P., 1976; Smimova K.I., 1974; Girs A A, 1987; Afanasyev A.N., 1967; Shnitnikov A.V_,1950;
Baidal M.Kh., 1964; Korovin V.I., 1964; Kurdin N.D., 1990; Andreyanov V. G., 1959; Aniksina N.A ,
1970; Giorgio Z.V., 1957; Druzhinin L.P., 1966) tried to find a connection between fluctuations of annual







