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The influence of climatic conditions of Central Kazakhstan
on the state and development of the hydrographic network of the Region

The climate of Kazakhstan has changed significantly during the Quaternary period. This affected the periodic
flooding or desiccation of the territory, traces of which have been preserved in the relief to this day. Focus on
climate change in the historical era (2000-3000 years) it caused various opinions and disputes.” According to
some researchers, over the past 2000-3000 years, the climate has become more humid than in the preceding
postglacial period. Although small intra-century cycles of fluctuations in lake levels indicategperiodic humidi-
fication of the climate, the general course of the centuries-old cycle is now directed towards decreasing hu-
midity. Consequently, the drying of the territory of Kazakhstan will reach a maximum in 26002700, after
which the climate will change towards humidification. The increase in moisture levels from 1952-1953 was
reflected in the rise in lake levels, increased river flows, and the onset of glaciers;"Wwhich is the result of an
intrasecular rhythm of moisture variability against the background of large, centuries-old rhythms. Research
shows that in Kazakhstan, during the Quaternary, there was an alternation of pluvial and xerothermal epochs,
but the type of modern relief-forming processes is more consistent with xerothermal epochs. This is evi-
denced by a reduction in runoff along the valleys, a partial transition of Goncentrated runoff to a flat one, a re-
duction in the water area of lakes, the presence of abandoned irrigation ditch systems far from the modem
water channel, and the death of tributaries of the right bank ofithe Yertys River at the level of the modem
floodplain. At the present stage, climate aridization has affected the hydrographic network of Central Ka-
zakhstan.

Keywords: Central Kazakhstan, Ishim, Selety, hydrographie, Nura, Budenovskoye, Samarkandskoye reser-
VOI.

Introduction

Geographical location, the variety of relief and climatic conditions of Kazakhstan have caused an une-
ven distribution of surface waters in‘its tetritory. Character of the hydrographic system, regime and flow of
the rivers depend essentially onthe'latitudinal zonation of climate and landscapes. On the most part of the
territory evaporation equals to theramount of precipitation. Therefore, there is a shortage of moisture in the
soil and aridity roughs in the form of landscapes everywhere. Due to the shortage of moisture, especially
sharply expressed in the desert and semi-desert areas, surface runoff is small, river system is sparse, and the
rivers are shallow)Many riverssform independent basins of a closed flow and finish in small closed lakes,
lost in the sands or its,ownsdeposits. Central Kazakhstan applies to the areas with poor hydrographic system.
Surface runoff of) theCentral Kazakhstan is represented by rivers Yesil, Selety, Shiderty, Sarysu,
Nura (Fig. 1,2). Modern state of the rivers is aggravated by environmental destabilization of the region.

Materials and methods

Flow of Nura river is regulated by 25 water reservoirs. Total volume of water bodies is about 1 km”, the
total usable.capacity — 450 million m’ (Table 1).

Table 1
Water reservoirs of the Nura river basin [1]

5 s 3
Ne The name of the reservoir Ao i the neseric; ml!llon m Surface area, km®
total effective
1 |Budenovskoye 12,6 12,3 5,1
2 |Aschysuyskoye 20,0 18,0 6.8
3 |Botakara 30,6 28.8 15,9
4 |Tuzdinskoye 10,0 9.0 5.9
5 [Kokpektinskoye 1,5 1.4 0.4
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Continuation of Table 1

. T1ve 3
Ne The name of the reservoir The volume of the reservoir, ml!llon M Surface area, km*
total effective

6 |Samarkandskoye 2540 87.5 72,0
7 |Komunarskoye 1,2 1,1 0,4
8 [Shokayskoye 5,0 4.6 1,3
9 |Oshagandinskoye 5.1 5,0 1,6
10 |Koybas 1,7 1.4 0,8
11 |Tikhonovskoye 1,5 1.4 0,5
12 |Akbastauskoye 2,34 2.3 0,8
13 |Tumatay 1,02 1,0 0,7
14 |Krasnopolenskoye 4.5 3.5 2.1
15 |Burminskoye 2.3 2.1 0,7
16 |Zhartasskoye 10,5 10,0 5,0
17 |Sherubaynurinskoye 2740 180,0 38.2
18 |Toparskoye 3.2 3.1 1,1
19 |Fyodorovskoye 83,0 12,8 4.3
20 |Chkalovskoye 6.4 5,5 2.0
21 [Saranskoye 11,0 8.0 5.4
22 |Intumaksoye 190,0 18,0 420
23 |Samarskoye 14,1 14,0 3.9
24  |[Komsomolskoye 1,1 1,0 0,4
25 |Sabyrkozhy 1,9 1,8 0,6

Budenovskoye and Aschysuyskoye reservoirs are locatedson tributaries of the Nura — river Aschysu;
reservoir Botakara — on the river Otkelsyz; reservoir Juzdingkoye — on the river Tuzdy; reservoir
Kokpektinskoye — on the river Kokpekty. Budenovskoye reservoir is currently destroyed and can hold no
more than 1 million m’. Natural temperature andsgas regime are'preserved in the upper and lower reaches of
Nura river. In the middle of the river near the Temirtau, including Samarkand reservoir, due to warm
wastewater, thermal and gas regime is violated. The ‘main‘sources of pollution of the Nura river are the en-
terprises of Karaganda-Temirtau industrial aréa. With the waters of the tributary Kokpekty come organic and
suspended solids, ammonium, nitrates and nitrites. By the wastewaters of JSC “Mittal Steel Temirtau”, CJSC
“Alash”, SDPS-1 JSC “KazRosEnergo” Samarkandskoye reservoir is polluted by oil products, phenols, am-
monium ions, organic compounds, zinc, copper, lead. With waters of tributary Sherubainura into the river
Nura come utility fecal waste and mine waters from Shakhtinsk and Karaganda [2]. Discharge of waste wa-
ters affects to the chemical composition“of water in the area from Samarkandskoye to Intumakskoye reser-
VOIr;

- mingralization and contént of the main ions increase by 4-6 times;

- maintenanc€ . of ammonium ions increase by 2-3 times;

- the concentration of mercury increases by 30-37 times;

- content of oil products increases by 2-5 times.

Figure 1. The river Yesil in the upper part [3]
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For a comprehensive assessment of the water quality of the river Nura water pollution index (WPI) was
calculated during the flood period. MPC of commercial fishing importance water bodies was used as a crite-
rion for assessing the state of pollution of surface waters [4]. The excess of the MPC was noted on the am-
monia nitrogen, nitrites, oil products, phenols, mercury, sulphates, potassium and sodium.

Table 2
Average concentration of mercury in the Nura river [4]
Raising Peak Abatement
The name of the post Mercury, Mercury, Mercury,
WPI me/dm’® WPI me/dm’® WPI me/dm’®
v. Sergiopolskoe 1,57 0,09 1,99 0,13 0,68 0,02
s. Tokarevka 1,29 0,14 1,28 0,09 0,63 0,01
Samarkandskoye reservoir,
7 km above the dam 1,84 0,21 1,88 0,43 0,60 0,00
Samarkandskoye reservoir,
0.5 km above the dam 1.41 0,11 1,55 0,11 0.61 0,09
T;nurtau, 1 km above the combined 2,69 0.03 118 0.03 0.71 0.015
discharge
T;nurtau, 1 km below the combined 9.55 4,46 129 0.20 2.14 0.75
discharge
T;nurtau, 5,7 km below the combined $.85 3.97 2.99 i36 2.8 0.67
discharge
village Rostovka 6,15 2,34 1.87 0,57 1,49 0,47
Headrace of Intumakskoye reservoir 2,72 0,13 1.47 0.21 0,79 0,07
Downstream of Intumakskoye reservoir 1,96 0,01 1,01 0,06 3.0 0,02
v. Zaharovka 1,76 001 0,63 0,01 0,80 0,0
s. Kievka 2,14 0,001 0,83 0,004 0,62 0,0
v. Shahterskoye 1,76 0,01 0,72 0,01 0,65 0.0
v. Ahmetaul 2,29 0,01 1,22 0,007 0,78 0,0
v. Romanovskoye 2,11 0,002 0,89 0,0005 0,75 0,0
s. Korgalzhin 1,52 0,001 0,88 0,004 0,60 0,0

Mercury contamination in the general level of pollution of the Nura river is: in the upper part of the riv-
er — 1,5 %; in the middle part — 76 %; in the lower part — 0,5 %. The mercury content was insignificant
— 0,001-0,002 mg/dm’ (Tabley3). Concentration of major pollutants was below the maximum allowable.
Starting from Samarkandskoye ‘reservoir;there is an increase of content of sulphates, potassium and sodium
ions.

Figure 2. Seleta river canyon [3]
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On the posts near the village Rostovka and headrace of Intumakskoye reservoir level of contamination
is reduced, but concentration of mercury remains within 3,6-3,4 MPC, respectively.

Table 3
The qualitative composition of water of the Nura river [4]

Average concentra-
The name of observation posts WPI Quality class tion of mercury,
mg/dm’

v. Sergiopolskoe 0,62 2% 0,0001

s. Tokarevka 1,03 2-3 0,0002
Samarkandskoye reservoir, 7 km above the dam 0,86 2 0,0
Samarkandskoye reservoir, 0,5 km above the dam 0,71 2 0,0
Temirtau, 1 km above the combined discharge 0,78 2 0,0
Temirtau, 1 km below the combined discharge 1,26 Sk 0,254
Temirtau, 5,7 km below the combined discharge 1,72 3 0,44
village Rostovka 1,57 3 0,36
Headrace of Intumakskoye reservoir 1,17 3 0,34
Downstream of Intumakskoye reservoir 1,07 3 0,08

v. Zaharovka 1,19 3 0,0

s. Kievka 1,18 3 0,0

v. Shahterskoye 1.45 3 0,0

v. Ahmetaul 1,12 3 0,0

v. Romanovskoye 1,15 3 0,0

s. Korgalzhin 1,22 3 0,0

* — clean water; ** — moderately polluted water.

Conclusion

Discharge of large volumes of waste waters, waste mine waters contributed to entrance to river system
huge masses of solid material, which influenced on process of modern alluvial sedimentation in large parts of
river Nura. New type of alluvial deposits distributed in the river — technogenic silts [5]. Power of silts is
different, the first few kilometers they areyfully lined the riverbed, and with increasing distance from the city
encountered as lenses and stains. Pollutien of'the river causes the danger of losing water sources and, above
all, drinking. Variety of projects to purify the river Nura from technogenic silts are offered, but they all suffer
from lack of complex geoecological ‘approach to solving this problem, the factors of interconnection and in-
terdependence of natural ingredients fails to take into account, geographical forecast of further development
in the basin of the Nura river is not given. The solution of this problem acquires special importance in con-
nection with the problem of water supply of the young capital of Kazakhstan — Astana.
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OpTtanbik Ka3akcTaHHBIH KJIANMATTBIK KaFAailJIapbIHbIH 6HipaiH
ruaporpausiibIK sKediciHiH kail Kyili MeH 1aMybIHa Jcepi

Teprrik mayipae Ka3akcTaHHBIH KIMMAaTHI KONITETeH o3repicTepre YImbipaapl. Onap Me3riT-mMesrii cy 6acyra
HeMece ayMaKThIH KkeCyiHe oKewjIi, OHBIH 137iepi GYTIiHT1 KYHTe JehiH >kep GelepiHiie cakTatraH. |apuxu
Jayipaeri (2000-3000 xporaap) KIMMaTThIH 63repy GarbIThl SpTYPIL MIKIpIep MeH Jayiap TYFbI3apl. Kelbip
3epTTeymuIep/ s mkipinme, corrbl 2000-3000 KpDT iMMHAE KIUMAT OHBIH alIBIHIAFBl MY3[JaH KeHiHTi
Ke3eHre KaparaHja bUFanblpak Gomasl. Kenr jeHreitiHiH MMpeK Fachlp apaiblK aybITKYJIapbl KITMMATTHIH
ME3TULMIK BUIFALIAHYBIH OUTIIpce Je, KOIFachIpPibK IMKIH JKammbl GaFbIThl  Kasipri  yakbITTa
BUTFATABUTBIKTHIH TOMeH leyine OarbitTanral. Jemex, Kazakcran aymarbmb kebGyi 2600-2700 KbD1aaphl eH
JKOFaphl IIMETiHE JKeTeMdl, CoJaH KelfiH KIMMaT bUFarjana OacTabifpl. 1952-53 xeripapmaH GacTam
BUTFATABUIGIKTHIH,  KOFaphUTaybl KON JEeHTeHMiHIH KoTepilyiHe, ©3€H arbIHAapBIHBIH YIFarobiHa 4KaHe
MY3IBIKTapIbIH Maiga GoMybHa aKeAl, OV ipi KeIFackIpibIK BIpFakTapAbH GeepiHie bUTEalAbNIBIKTHI
e3repyl Fachlp IMIUTIK BIPFAKTHIH HATIDKecl. 3epTreyiep kepcerkenielt, KazakcraH ayMarblHiia TOPITIK
JIPyip/ie TUTIOBHATBIB KaHe KCePOTEPMILIIBIK, Ke3eHIEpIiH Ke3eKTecyl OphIH alFaH, 6ipak Ka3ipri 3aMaHEBI
perbed Ty3yIii MPOHECTEPAIH TYPL KCepOTepMISUIBIK, Jpyipiepre kebipek caiikec keneaibyran angaprmap
GOMBIHIATHl aFBIHABI CYTApPABIH a3alobl, MIOFBIPIIAHFAH aFBIHHBIH JKa3blK afblHFa Kapaif \[ILHapa aybicywl,
KeIIep/IiH aKBaTOPHSCHIHBIH KeMyli, Cybl 6ap 3aMaHayd apHajaH KallbIKTaFbl Kapaychl3 KaIFaH aphlk
KyttemepiHiey, Gomysl, coHfaii-ak EpTic ©3eHIHIH OH >KaraldaybIHJarbl callalapblH Ka3ipri CY TacKBIHBI
JeHrelfiHae Kyparn Karysl Janen Goma amaibl. Kasipri keseHJe KIMMATTBIH KyprakraHysl OpTajblK
KazakcranHb ruporpadusIIbIK KeliciHe Jie 9CePiH TUT13/IL.

Kinm ces0ep: Opramplk Kazakcran, Ecin, Cimeri, ruaporpadwus, Hypa, byaenoBckoe, Camapkanpy cy
KOMMAacCHI.

Jlopant [enes asun, K. M. Aknamberosa

Bausinue kaumatuuyeckux ycaosmii llenTpansHoro Ka3zaxcrana
HA COCTOSIHME U Pa3BUTHE FUAPOrpadpnyecKoi ceTy peruoHa

B Teuenne yetBepTIMHOTO TIeproaa KmMaT, Kazaxcrama ToBepraics MHOTOUMCIEHHBIM M3MeHeHusIM. OHI
TIPUBOIAIH K TIEPHOIUUECKOMY 0GBOTHEHUIQ MITH UCCYIIICHUIO TEPPUTOPHH, CIIEIBI KOTOPOTO COXPAHIIIUCEH B
perbede 1o cux mop. HarpaBmeHHOCTE B, M3MEHEHNH KIIMMaTa B HCTOpHIecKyro Aroxy (2000-3000 1eT) BbI-
3plBalla pasfMUHble MHEHWS W CHOpPBL CpTOUKM 3peHMS HEKOTOPBIX HCCiIefoBaTeneil, 3a Iocie/HHe
2000-3000 met kmUMAaT cTan 0o0Ji€€ BIasKHBIM, HEXXENU B IIPE/IIIECTBYONIEH eMy TIOCIIENeHUKOBBIN IIEPUOI.
XoTs MenKue BHYTPHBEKOBBHIE MUKIHI KONeOaHUIT YPOBHEH 03ep CBUACTEILCTBYIOT O IIEPHUOMIECKOM YB-
TaKHEeHUY KInMara, OO X0 MHOTOBEKOBOTO ITMKIIA HAIIPaBIeH Ha JAHHBIA MOMEHT B CTOPOHY YMEHb-
menwst BrakHocTH. ClefoBaTenbHO, BHIChIXaHWe TeppuTopuu KazaxcTana JOCTHTHET MAaKCHMyMa B
2600-2700 rojax, o¢ie Yero HaYHeTCs yBIaKHEHUE KMMaTa. [loBpiieHre BruaxkHocTd ¢ 1952-1953 rojos
OTPAa3UIIOCh B TIOIbeMe YPOBHS 03ep, TOBLITIEHUH PACXO/IOB PEK W HACTYIIAHVH JISAHUKOB, UTO SIBIISIETCS Pe-
3yIHTATOM, BHY TPUBEKOBOT O PUTMA M3MEHUMBOCTH YBIAKHEHHOCTH Ha (OHE KPYITHHIX MHOTOBEKOBBIX PUT-
MoB. Kak ToKa3pIBaloT WCCIIeoBaHu, Ha TeppuTopry Ka3axcTaHa B HeTBEPTHUHBINA TIEPHO/] IPOVCXOIHIIO
uepeIoBaHye TUEOBAANBHLIX U KCEPOTEPMIUECKUX 3II0X, HO THIT COBPEMEHHBIX penbedoobpa3yonyx mpo-
HeccoB GOMBIIE COOTBETCTBYET KCePOTePMUUECKUM 31oxaM. O6 3TOM CBHIETETHCTBYIOT COKpAITICHHE CTOKa
10 JIOIMHAM, HaCTUUHBIN TIEpexo]l COCPETOTOUCHHOTO CTOKA B INIOCKOCTHOM, COKpallleHHe akBaTOPUH 03€p,
Hamre,GPOIHEHHBIX apbIMHBIX CUCTEM BJIATH OT COBPEMEHHOTO pycia ¢ BOJIOMH, a Takke OTMUPaHHUE TIPUTO-
KOBIPaBOGEPEKbSI peky EPThIC Ha yPOBHE COBPEMEHHOM MOVMEL. Ha coBpeMeHHOM 3Tarte apuau3ars Kiv-
Marta OTpaszuiach U Ha rujporpaduieckoii cetr I [enrpansHoro Kazaxcrana.

Kmiouesvie cnosa: 1lentpansueii Kazaxcran, Ecums, Cenetsl, tunporpadus, Hypa, Byaenosckoe, Camap-
KaH/ICKO€ BOJIOXPaHIIIHUIIIE.
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