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ASSESSMENT OF THE CALCULATED MAXIMUM SPRING FLOOD OF THE
MAIN RIVERS OF CENTRAL KAZAKHSTAN

In this work, the maximum spring flood flow was calculated, statistical parameters of flow were
estimated and independent runoff rates were determined. The statistical parameters of the spring flow
depth and maximum water flow were determined for different characteristic periods. The methods of
integrated and different integrated curves have been used to identify the features of the multi-year runoff
in different basins. For the water basins under study the norms and coefficient of variation of the spring
flow depth and maximum water discharge were calculated in 2 variants: based on actual observation
data; for the last forty-five-year period (1970-2015); and for the conditionally-natural period (from the
beginning of the representative period up to 1970), respectively on gauging stations: Selety river - Iso-
bilnoye village, Yesil river - Turgenevka village, Moyildy river - Nikolaevka village, Zhabai river - Atbasar
village, Zhabai river - Balkashino village, Selety river - Prirechnoye village, Yesil river - Astana city, Yesil
river - Petropavlovsk city. The analysis of the agreement of empirical and analytical distribution functions
has shown that the distribution of spring flow characteristics of most rivers corresponds to the Kritsky -
Menkel frequency curve. The analysis of the mutual arrangement of the empirical frequency curve and
the theoretical as well as the integral curves showed that the curve deviates least from the empirical
points of the curve corresponding to the ratio C/C =2. This curve was taken as a rated value.

Key words: water flow, integral curve, empirical curve, maximum flow, theoretical frequency curve.
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OpranabiK, Ka3akcTaHHbIH, Heri3ri @3eHAepiHiH, KOKTeMIi Cy TaCyAbIH, €CeNnTeAreH eH, XXorapfbl
aFbIHABICbIH GaFaray

ByA >KyMbICTa KOKTEMIi Cy TaCYAblH €H >KOFapFbl aFblHAbI OTIMIHIH ecebi aHbIKTaAbIM, aFbIHAbIHbIH,
CTATUCTMKAABIK, MApaMETPAEPI ECEMNTEAAT >K8HE aFbIHAbIHBIH, KaMTaMachbI3AbIK, LlaMaAapbl alKbIHAAAADI.
KekTemri arblHAbI KabaTblHbIH >KOHE €H >KOFapfFbl Cy OTIMiHIH CTaTMCTMKAAbIK MapameTpAepi op
TYPAI Ke3eHAepre Camkec aHblKTaAAbl. Op TYPAI aAanTapAaFbl aFbIHAbIHbIH, KOMXKbIAABIK, >KYPICIHIH,
epeKLIEAITiH aHbIKTay MaKCaTbIHAQ, XXUbIHTbIK, MHTErpaA »K8He ambIPbIMABIAbIK MHTErPaA KMCbIKTapbl
BAiICTepPi KOAAAHBIAABI (MeToaMYeckme pekomeHAaumn, 1986). 3epTTeAin oTbipFaH Cy LapyallblAbIK,
aAanTap YiUiH KOIKbIAABIK OpTalla, KOKTEMri aFblHAbl KabaTblHbIH, ayblTKy KO3(MMUUMEHTI MeH eH
>KOFapFbl Cy OTIMIHIH MOHAEPI 2 TYPAI HyCKaaa ecenTeAAi: 6akbiray AepekTepiHiH, akTiAl MOHAEPI,
SIFHM COHFbl KbIpblK 6eC XbIAAbIK, Ke3eH, 6ombiHWwa (1970-2015 >K.); >koHe LWapTTbl-TabuFn KeseH
(penpe3eHTaTUBTI Ke3eHHiH 6acTaAybiHaH 1970 xbiAFa AeniH), conkeciHwe CeaeTi e3eHi — M306MAbHOE
ayblAbl, ECin e3eHi — TypreH ayblAbl, MoibiAAbl ©3eHi — HrkoAaeBka aybiAbl, Kaban e3eHi — AtbGacap
aybiAbl, XXaban e3eHi — baakawmHo aybiabl, CeaeTi e3eHi — [pupeuHoe aybiabl, ECia e3eHi — AcTaHa
KaAacbl >koHe Ecia e3eHi — [eTponaBAOBCK KaAacbl OekeTTepi 6oMbIHIWA. YAECTIPIMHIH 3MMMPUKAAIK,
JKOHE aHAAMTUMKAAbIK, (PYHKUMSAAPbl KEAICIMIH TaAKblAQy KOrNTereH e3eHAEPAIH KOKTEeMri aFbIHABICHI
cMnaTTaManapblHbiH, YAeCTIpiMi Kpuuknini-MeHKeAbAH, KaMTamacbi3AbIK, KMCbIFbIHA COMKEC eKeHAIrH
KOPCETTi. DMMUPUKaAbIK, >kaHe TeopusaablK, (Cs/Cv=1 xoHe Cs/Cv=2) KaMTamacbI3AbIK, KMCbIKTapbl
@3apa OpHAAACYbIHbIH, TaAKbIAQHYbI, SMMUPUKAABIK, KAMTaMacbI3AbIK, KMCbIFbIHAH eH a3 aAlakTaraH Cs/
Cv=2 KaTblHACblHa COKEC KEAETiIH TEOPUSIABIK KaMTaMacbI3AbIK, KMCbIFbl eKeHiH ankbIHAQAbI. ATaAFaH
KAMTaMacbI3AbIK, KMCbIFbl CENTiK KaMTaMacCbI3AbIK, KUCbIFbl PETIHAE KOAAQHbBIAADI.

TyiiH ce3aep: Cy ©OTiMi, MHTerpaAAblK KMCbIK, SMMMPUKAAbIK, KMCbIK, €H >KOFapfbl afblHAbI,
TEOPUSIAbIK, KaMTaMacCbI3AbIK, KMUCbIFbI.
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OueHKa pacyeTHOr0 MakKCMMAAbHOTO CTOKa BECEHHEr0 NMOAOBOAbSI OCHOBHbIX
pek LleHTpaabHoro KasaxcraHa

B aaHHOM paboTe ObiA MPOM3BEAEH PAaCUET MAKCMMAAbHbBIX PACXOAOB BOAbI BECEHHEIO NMOAOBOAbS,
BbIUMCAEHbI CTATUCTMUYECKME MapaMeTpbl CTOKA U OMpeAeAeHbl obGecrnevyeHHble BEAMUMHbI CTOKA.
Cratuctmnueckme napameTpbl CAOSl BECEHHErO CTOKA M MAaKCMMAAbHbIX PAaCcXOAOB BOAbI OMpeAEAeHbl
32 pas3AUYHble XapakTepHble NepuoAbl. AASI BbISIBAEHWS OCOGEHHOCTEN MHOFOAETHEro X0Aa CTOKa B
pa3AMYHbIX GacceiiHax MCMOAb30BaHbl METOAbBI MHTErPaAbHbIX M PA3HOCTHbIX MHTErPAAbHbBIX KPUBbIX.
AAS MICCAEAYEMBIX BOAOXO3SIMCTBEHHbBIX 6ACCENHOB HOPMbI 1 KO3 MULIMEHT BapuaLmi CAOSi BECEHHETO
CTOKA M MaKCUMAAbHbIX PACXOAOB BOAbI ObIAM PACCUMTaHbI B 2-X BapmaHTax: no pakTMyeckmm AaHHbIM
HaOAIOAEHMI; 3a MOCAEAHWMIA COPOKANATUAETHMIA NeproA (1970-2015 rr.); 1 32 YCAOBHO-€CTECTBEHHbIN
nepuoa (OT HayaAa pernpeseHTaTMBHOro nepuoasa Ao 1970 r.), COOTBETCTBEHHO MO FMAPOMNOCTaM:
p.Ceaetbl — n.M3obuabHoe, p.Ecrab — n.TypreHeBka, p.Moibiaabl — n.Hukoaaeeka, p.>Kabar
— n.At6acap, p.>Kabait — n.baakawmHo, p.Cnaetbl — n.lNpupeuroe, p.Ecvab — r.AcrtaHa, p.Ecuab —
r.[leTponaBAOBCK. AHAAM3 COTAACMS SMMIMPUYECKMX WM AHAAUTMYUECKMX (YHKLUMIA pacnpeAeAeHns
MoKasaA, YTo PaACMpPeAeAeHUE XapakKTEPUCTMK BECEHHEro CTOKa OOAbLUMHCTBA PEeK COOTBETCTBYeT
KpuBoM obecrneuveHHOCTH Kpuukoro — MeHkeAs. AHaAM3 B3aMMHOIO PACMOAOXKEHUS IMMMPUYECKOI
KpMBOM 06ECneyeHHOCTU U TEOPETUYECKOM, a TaK)Ke MHTErpaAbHbIX KPUBbLIX MOKA3aA, YTO MEHbLUe
BCEro OTKAOHSIETCS OT 3MIMUPMUYECKMX TOuYeK KpwBas, cooTBeTcTBytowas otHoweHuio Cs/Cv=2. Jta

KpuBas OblAa NPUMHSATA 32 PaCUYETHYIO.

KAroueBble cAOBa: pacxoA BOAbl, MHTErpaAbHas KpyBas, SMMNMpuyYeckasl KprBasi, MakCUMAaAbHbIIA

CTOK, TeopeTnyeckasd KpmBad 06ecneyeHHoCTH.

Introduction

The study and calculation of river maximum
flow characteristics is a very important national eco-
nomic task. If we consider the hydrological regime
of rivers throughout 3the year (calendar, hydrologi-
cal or hydroeconomic), the maximum flow will be
understood as the highest water flow rate, volume or
flow depth during the multi-hydrological phase - a
high flood or flush flood.

The maximum flow is usually expressed by
the highest (maximum) flow rate, volume or flow
depth per main flood wave or the most high flood in
a given year. The maximum water flow can be the
highest average daily, urgent or instantaneous. On
small rivers there may be significant differences be-
tween these characteristics, but the larger the river,
the smaller the difference (Methodical Guidelines
2014: 28).

The problem of calculating maximum flow is
not only one of the most important, but also the
most difficult task in hydrological calculations. As-
sessment of the parameters of high floods and flush
floods has great scientific and practical meaning.

From a scientific point of view, high floods and
flush flood determine the general features of the run-
off regime of the rivers in a given region. The vol-
ume of their flow represents the main part of the riv-
ers’ flow, and for small rivers in the arid zone it can

represent the entire flow, so information on maxi-
mum flow is necessary when studying many aspects
of the hydrological regime of rivers.

In practical terms, the maximum flow refers to
the category of catastrophic phenomena of nature.
Overflow water account for 40% of the all world’s
natural disasters. Catastrophic overflow water not
only cause great material damage, but are some-
times accompanied by numerous human casualties
(Arystambekova 2017: 14).

Under modern conditions, the water regime of
Kazakhstan’s rivers is undergoing significant chang-
es. Human economic activity and climate changes
make significant adjustments to the flow charac-
teristics and river hydrological regime as a whole.
In particular years, when catastrophic peaks are
formed, there are river floods and flooding of im-
mense territories, overflow water causing huge dam-
age to the economy of the country (Schar 2004: 14).
Therefore, the study and calculation of maximum
flow rates of river are urgent hydrological problems
of Kazakhstan (Cherednichenko 2016: 18).

The information basis for the study of the theme
are materials from the observations of “Kazhydrom-
et” RSE for 1932-2015: Hydrology annuals (HA),
Annual data on land surface water regime and re-
sources (ADS), Main hydrological characteristics
(MHC), Multiyear data on land surface water re-
gime and resources (MDS). Surface water resources
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of the USSR. The names of hydrological stations
and rivers are given as they are given in the cadas-
tre materials of “Kazhydromet” RSE (Surface Water
Resources 1958: 790).

The highest value is usually the maximum flow,
which determines the height of the water level rise,
i.e. the flooded area, the stream velocity, i.e. the ero-
sion capacity of the flow, and in general the water
pressure on structures, especially in the case of over-
flow waters (Methodical Note 1986: 168).

Objects and research methods

Central Kazakhstan has both small and medium,
as well as large rivers. Small rivers have flow only
in spring period and dry up in summer. The Nura,
Sarysu and Yesil rivers (the Yesil River is represent-

ed on the territory of Central Kazakhstan only by its
upstream) are large rivers, while the Sherubainura,
Sokyr, Zhaman-Sarysu and Kara-Kengir rivers are
medium in terms of catchment areas (Surface Wa-
ter Resources 1960: 420). The catchment area of
the Yesil Riveris 177,000 km?, of which about 20%
of the area falls on the territory of Russia, within
which about 30% of the flow is formed. Central
Kazakhstan accounts for about 10% of the water
catchment basin. Main tributary streams on the ter-
ritory of Kazakhstan: right — Kalugoi, Zhabai, Ak-
kanburluk, Imanburlyk; left — Terisakkan. On the
territory of Central Kazakhstan, the right tributary
stream of the Kargaly River flows into the Yesil
River (Figure 1).

Figure 1 — Scheme of location of hydrological posts and meteorological stations in the basin of the Yesil River
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Rivers on the country’s flatlands are mainly
fed by snow with spring high water and belong
to the special Kazakhstan type by water regime.
Therefore, the main factors determining the annual
flow of flatland rivers are the pattern of distribution
of snow cover on the surface of catchments, water
reserves in the snow, the degree of moisture and
the depth of ground freezing by the beginning
of snow melting, the intensity of snow melting.
Water reserves in the snow by the end of winter,
according to the latitudinal zonality, decrease
from 100-80 mm in the north to 40-20 mm in the
south. Summer rains have almost no effect on river
nourishment, since at this time there is a deficit of
air humidity and ground dryness so high that there
is “enough” weather elements only for evaporation
and wetting of the top soil layer (Guidebook 2004:
337). Snow melting in the basin in spring usually
begins at negative air temperatures due to the
inflow of heat from solar radiation. Since the onset
of positive air temperatures, snowmelt has been
intense. In an open area, snow cover melts within
a few days, often 5-7 days. Fluctuations of water
equivalent in snow are significant - up to 4-5 times,
which determines the large fluctuations of flow
during the high water period. The flatland relief
of the territory favours the development of wind
activity and uneven distribution of snow cover
(Wang 2011: 12).

When calculating maximum flow, two problems
usually have to be solved: — ensuring the accident-
free operation of facilities and the safety of adjacent
territories and the population; — not to overestimate
the cost of facilities as a result of taking unnecessarily
high water consumption (Methodical Guidelines
2014: 28).

Thus, it is necessary to scientifically combine
and justify safety requirements and economic
questions, and, ultimately, economic efficiency
of hydro-technical utilities. For this purpose, the
observed maximum water discharge is established
on the basis of an analysis of the hydrological regime
of the river and the probability of their overflow
is calculated, and the maximum water flow of the
required capacity (estimated annual probability
of overflow) is ultimately determined. Estimated
frequency is determined depending on the category
of importance of the hydro-technical utility. In the
presence of hydrological observation data, the task
of calculation of the maximum flow is reduced to
selection of a statistical scheme describing the law
of distribution of the available range of values,
determination of parameters of this distribution and
calculation of flush flood (high water) characteristics

of'a given (calculated) probability of annual overflow
(frequency).

The total surface water resources in the area
under observation are about 2.76 km?, of which the
Yesil River basin is 2.40 km*. Water management
design of the Yesil River is based on a multiyear
series of monthly runoff rates for the period most
covered by observations (from 1930 to 2015).

Concerning the representativeness of series of
data for the basin under observation, the following
can be said. According to the presence of periods
of low water level, the calculated range satisfies the
condition of representativeness, as itincludes adverse
periods of low water level: 1930 - 1940, 1950 -
1953, 1967 - 1969, 1975 - 1978. Of all these periods,
the low water level of 1930-1940 is distinguished,
which in terms of flow deficit (relatively average) is
much higher than the other periods. The range also
includes periods of high water level: 1941-1942,
1946-1949, 1971-1972, but the high water level
years are represented insufficiently and do not fully
compensate the periods of low water level.

Using the collected data on hydrologic
exploration degree of the area under study, a database
on spring high water flow in the rivers of the Yesil
water basin was created (Surface water resources
1960: 420). It contains information on spring high
water flow from 33 gauging stations of the area
under study. In addition, in order to reconstruct the
series and bring them to a representative period, data
on average annual flows at selected gauging stations
were collected. There are 45 water reservoirs in the
territory under observation.

In order to assess the water resources of an
area, it is necessary to have a sufficiently long and
representative series of observations which allow
to reliably assess the calculated characteristics
of annual flow. Due to the lack of such data for
most rivers, the task of restoring the flow values
that have been missed arises using the materials of
similar rivers, i.e. using the hydrological analogy
method.

The long-term process of river flow in a
significant part of Kazakhstan, including its central
regions, has such very typical features: exceptional
low water levels in the 30s and very high water
levels (however, due to individual years) in the
40s. Therefore, when calculating the multiyear
flow rate, it is necessary that the calculation
period includes both of these abnormal groupings.
The 1933 calculation period of the Central
Kazakhstan river basins was took as a start. Thus,
the calculation period includes the years 1933-
2015 (Arystambecova 2016: 10). For revealing of
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features of a multiyear course of flow in various
basins, methods of integrated and difference

integrated curves are used. Figure 2 shows the
difference integrated curves of the Yesil river basin.

Figure 2 — Differential integrated curves of average annual water discharge of the main rivers in the Yesil river basin, for the
period 1932 - 2015

Taking into account the water management
and hydrological features of each catchment
basin, the assessment of changes in the annual
flow distribution that have been affected by water
reservoirs has been made for each catchment basin.
The periods of river flow at different levels of
economic activity were determined according to
the integrated curve constructed using data: i.e. the
conditionally natural period (1933 - 1969) and the
period of destruction of the natural hydrological
regime (1970 - 2015).

To ensure that the crossing structures
are designed correctly and operate normally
throughout their lifetime, it is necessary to
calculate the size of the structures based on a
sufficiently accurate forecast of possible Q_
values. Until the 1930s, the maximum flow rate
corresponding to the highest observed water
level, called the High Historical Horizon (HHH),
was taken as the calculated one.

At present, the forecast of maximum discharge
values for rivers is based on statistical data on
the water flow regime of the river (published in
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hydrological yearbooks) for the period preceding
the construction of a bridge crossing, using the
theory of probability. The application of methods
of the theory of probability and mathematical
statistics in solving hydrological problems has
gained wide spread use (Methodical Guidelines
2014: 28).

The maximum design flow for bridge crossing
structures is characterized by the probability
of its exceeding even higher flows. The higher
the maximum flow, the less probability of
its exceeding by even higher flows. To build
constructions which are not threatened by loss
of stability by any high waters, it is necessary to
accept as the calculated maximum flow physically
possible limited flow Q 0,01 %, the so-called
peak-peak, frequency of excess of which is nearly
equal to zero. However, the structures will be very
expensive, so it is more economical to limit the
maximum design flows to values that actually
exceed, allowing the need to restore or repair
individual structures on the roads after passing
the flow exceeding the design flow.
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Figure 3 — Integrated curve of average annual water flows

In contrast to the Gauss normal distribution,
its mod M (the line of the most frequent repetitive
flows) is shifted relative to the center of distribution
C (the line corresponding to the arithmetic mean
of the series of flows q, =% . The amount of this
displacement, i.e. the asymmetry of the distribution
curve is characterized by the asymmetry coefficient
C,. The number and amount of deviation of all flows
relative to their arithmetic mean (center of distribu-
tion C) is estimated by the coefficient of variation
(variability) C , which when n below 30 is expressed
through dimensionless modulus coefficients (rela-
tive flows) & = &

The longer the series of observations of hydro-
logical characteristics, the more reliable the calcu-
lated maximum flow Q__ P% can be determined.
The considerable duration of the series of obser-
vations (when n > 50 years) allows to construct a
smooth and full actual curve of the exceedance
probability. By calculating the frequency percentage
for all the members of the series, a graph can be con-
structed - the curve of exceedance probability (EP),
which is also called the frequency curve (Figure 4).
This curve, built on ordinary paper, has a very steep
rise and fall in its upper and lower sections, which
makes them difficult to use. And especially their

extrapolation. Therefore, probability paper is often
used, which significantly straightens the ends of the
frequency curve due to uneven division of the hori-
zontal axis (Gal’perin 1994: 173). According to the
obtained frequency curve, the calculated flow Q_of
the given exceedance probability P (%) is found. If
necessary, the curve is extrapolated to the set value
P (%).

On the Yesil river it is possible to see influences
of factors of a climatic origin and water reservoirs
where water reservoirs of long-term regulation have
started to function since 70th years. As a result, it is
possible to estimate 2 parts: 1) up to 60s - climate
factor; 2) 70-80s - after filling the water reservoirs.

For the basins under observation, integrated
curves were constructed on the basis of multiyear
data of average annual water flows in order to deter-
mine the moment of dehomogenization. The main
fractures are found at the end of the 40s and 50s,
which is clearly associated with the climate factor,
and since the early 70s, which, incidentally, does not
always coincide with significant changes in the level
of economic activity on the river or water catchment
(Berkaliyev 1959: 278). Figure 3 shows the inte-
grated curve of average annual water flows of the
Yesil river - Petropavlovsk city, the Yesil river - As-
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tana city, also shows the integrated curve of aver-
age annual water flows of the Zhabai river - Atbasar
village. Water reservoirs of this region of long-term
regulation were brought into operation by the begin-
ning of the 70s. In the region under observation, the
human impact on low flow rivers is more noticeable,
and water flows have decreased significantly since
the 1960s.

The flow of rivers in natural conditions is the
most accurate description of a water catchment

river and the construction of large dams leads to
noticeable shifts in the annual distribution regime
in the end part of the river. When assessing chang-
es of annual flow distribution under the influence
of dams, it should be taken into account that the
water management system of the river basin is
constantly evolving and, therefore, along with
the average flow characteristics, there should be
a flow distribution of each specific year (Galperin
1994: 173).

Figure 4 — Empirical and theoretical integrated distribution (frequency) curves for the Selety river gauging station — Izobilnoye
village (1970-2012)

The defined maximum calculated flows of
gauging stations in basins under observation with
probability of exceedance P = 5% (Q_ 5%) by

mathematical statistics method using theoretical
integrated distribution curves are shown in
Table 1.

Table 1 — Ordinates of empirical and theoretical integrated K distribution curves

Q, M/s C, 5% 25% 50% 75% 95%
Before | After | Before | After | Before | After | Before | After | Before | After | Before | After | Before | After
1970 1970 1970 | 1970 | 1970 1970 | 1970 1970 | 1970 1970 | 1970 | 1970 | 1970 | 1970
Selety river — Izobilnoye village (1970-2012)
361,4 | 3694 | 0,73 0,70 2,71 2,51 1,38 1,34 0,83 0,84 0,50 0,51 0,22 0,20
Yesil river — Turgenevka village (1970-2015)
223,8 | 219,8 0,83 0,77 2,68 2,75 1,56 1,40 0,80 0,80 0,40 0,43 0,11 0,11
Moyildy river — Nikolayevka village (1973-2015)
73,0 59,2 0,92 0,89 3,08 3,00 1,51 1,42 0,82 0,75 0,41 0,36 0,16 0,07
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Continuation of the Table 1

Zhabai river — Atbasar village (1970-2015)

3174 | 3775 0,90 0,93 2,68 3,34 1,58 1,42 0,66 0,75 0,35 0,36 0,16 0,08
Zhabai river — Balkashino village (1970-2012)

49,3 72,8 0,86 0,57 2,54 2,27 1,52 1,34 0,77 0,88 0,51 0,57 0,20 0,23
Selety river — Prirechnoe village (1970-2015)

70,9 72,1 1,03 1,03 2,82 3,25 1,41 1,43 0,71 0,69 0,28 0,30 0,10 0,05

Yesil river — Astana city (1970-2012)

330,6 | 338,9 | 0,93 0,83 2,42 2,57 1,45 0,89 0,64 0,82 0,24 0,43 0,08 0,13
Yesil river — Petropavlovsk city (1970-2012)

960,8 | 961,6 1,22 0,79 3,12 2,57 1,51 1,35 0,52 0,82 0,26 0,43 0,21 0,13

The analysis of the mutual position of the
empirical frequency curve and the theoretical
and integrated curves showed that the curve
deviates least from the empirical points of the
curve corresponding to the relation C/C =2. This

curve is taken as a calculated one. Therefore,
the maximum design flow for periods applied
at a probability of exceedance of P = 5 %: 1933
— 1969 and 1970 — 2015 are shown in summary
table 2.

Table 2 — Maximum estimated flows with a probability of exceedance of P=5% (Q__s,.)

Ne Name of hydrological posts RIS %
1933 — 1969 1979 - 2015

1. Selety River — Izobilnoye village 979.4 9272 -5,33
2. Yesil River — Turgenevka village 599,8 604,5 0,78
3 Moyildy River — Nikolayevka village 2248 177,6 -21,0
4. Zhabai River — Atbasar village 850,6 1260,8 32,5
5. ZhabaiRriver — Balkashino village 125,2 165,3 24,3
6. Selety River — Prirechnoe village 199,9 2343 38,9
7. Yesil Rriver — Astana city 800,1 871,0 8,14
8. Yesil River — Petropavlovsk city 2997,7 24713 -17,6

Conclusion

Thus, as a result of the article formation of
spring runoff of the lowland rivers of the Central
Kazakhstan, a special role is played by autumn
soil moisture and the nature of the onset of spring
(simultaneous onset of spring flood formation
factors). In recent years, an increase in winter
precipitation and a sharp increase in temperature with
the onset of spring are often observed in the region
under consideration. Under such meteorological

conditions, the soil still remains frozen until a certain
time, and the snowmelt area covers a large area. As a
result, conditions are created for the passage of flood
waves in a short time and with a destructive force.
In the Yesil hydroeconomic basin, comparison
of the spring flow rates of two periods - 1933-1969
and 1970-2015 - shows both a decrease and an
increase in the flow rates of the last forty six-year
period as compared to the general calculation. The
calculation error of the coefficient of variation of the
maximum flows is on average from 1.4 to 14.7%.
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Comparison of the maximum flows for the period
1938-2012 with the data given in the surface water
resources shows both the decrease in the maximum
flows of the multiyear period as compared with the
data published in the end of the fifties - beginning
of the sixties of the last century, and its significant
increase in the average flow decrease was 15.8%.
On the Selety river, a comparison of the
maximum flows of the two periods shows a 5.33
% decrease in the Izobilnoye gauging station and a
38.9 % increase in the Prirechnoye gauging station.

On the Yesil river under observation it is possible
to see, on gauging stations of Turgenevka village
and Astana city, increase of the maximum flow,
accordingly by 0,78 % and 8,14 %, and on gauging
station of Petropavlovsk city decrease by 17,6 %.
Also significantly decreased at the gauging station
of the Moyildy river - Nikolaevka village by 21%.
Along the Zhabai river, we note an increase of
maximum flow at the gauging stations of Atbasar
village and Balkashino village by 32.5% and 24.3%,
respectively.
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