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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 indicate periodic 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 2600-2700, 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, which 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 concentrated runoff to a flat one, a re-
duction in the water area of lakes, the presence of abandoned irrigation ditch systems far from the modern
water channel, and the death of tributaries of the right bank of the Yertys River at the level of the modern
floodplain. At the present stage, climate aridization has affected the hydrographic network of Central Ka-
zakhstan.

Keywords: Central Kazakhstan, Ishim, Selety, hydrographic, Nura, Budenovskoye, Samarkandskoye reser-
voir.

Introduction

Geographical location, the variety of relief and climatic conditions of Kazakhstan have caused an une-
ven distribution of surface waters in its territory. Character of the hydrographic system, regime and flow of
the rivers depend essentially on the latitudinal zonation of climate and landscapes. On the most part of the
territory evaporation equals to the amount 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 rivers form independent basins of a closed flow and finish in small closed lakes,
lost in the sands or its own deposits. Central Kazakhstan applies to the areas with poor hydrographic system.
Surface runoff of the Central 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]

; e 3
Ne The name of the reservoir The volume of the reservoir, m|_II|on m Surface area, km?
total effective
1 |Budenovskoye 12,6 12,3 51
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

- — 3
No The name of the reservoir The volume of the reservoir, m|!l|on m Surface area, km?
total effective
6 |Samarkandskoye 254,0 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 274,0 180,0 38,2
18 |Toparskoye 3,2 3,1 1,1
19 |Fyodorovskoye 83,0 12,8 4,3
20 |Chkalovskoye 6,4 55 2,0
21 |Saranskoye 11,0 8,0 54
22 |Intumaksoye 190,0 18,0 42,0
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 located on tributaries of the Nura — river Aschysu;

reservoir Botakara — on the river Otkelsyz; reservoir Tuzdinskoye — 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 and gas 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 area. With the waters of the tributary Kokpekty come organic and
suspended solids, ammonium, nitrates and nitrites. By the wastewaters of JSC “Mittal Steel Temirtau™, CISC
“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:

- mineralization and content of the main ions increase by 4-6 times;

- maintenance 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 WPI Mercur%/, WPI Mercur)?'/, WPI Mercur%/,
mg/dm mg/dm mg/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, 1,84 0,21 1,88 0.43 0,60 0,00
7 km above the dam
Samarkandskoye reservoir,
0,5 km above the dam 1,41 0,11 1,55 0,11 0,61 0,09
Tgmlrtau, 1 km above the combined 2,69 0,03 118 0,03 0,71 0,015
discharge
Temirtau, 1 km below the combined 9,55 4,46 1.29 0,20 214 0,75
discharge
T_emlrtau, 5,7 km below the combined 8,85 3,97 2.99 1.36 2,28 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 0,01 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® (Table 3). 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 3** 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 are fully lined the riverbed, and with increasing distance from the city
encountered as lenses and stains. Pollution 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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Opranbik KazakcTaHHBIH KJIMMATTBIK KaF1alJIapbIHbIH OHIPIIiH
TUAPOrpaQusIbIK KeJICIHIH kail KYHi MeH 1aMybIHA dcepi

Teptrik noyipne Ka3akcTaHHBIH KIMMAaThl KONITETeH e3repicrepre ymbipansl. Onap Me3rii-Mesrii cy oacyra
HeMece ayMakThlH KeOyiHe oKeni, OHbIH i37epi OyriHri KyHre jaeiliH >kep OemepiHme cakrtainraH. Tapuxu
noyipaeri (2000-3000 >xpu1map) KIUMATTHIH ©3repy OarbIThl OpTYPIIl HiKipiaep MeH aaynap Tyreiasl. Keiibip
3eprreymitepaiy mikipiame, coHFsl 2000-3000 kb1 inmriHAe KIMMAaT OHBIH aNAbIHOAFBl MY3[aH KEWiHTI
Ke3eHre KaparaHaa bUIFanablpak Oosisl. Ken NeHrediHiH IIMpeK Fachlp apaiblK aybITKYJlapbl KIMMaTThIH
ME3TUINIK BUFAIAHYBIH OUImipce Je, KONFAchIpJIBIK IMKIJIH Kadmbl OaFbITHl  Kas3ipri yakpITTa
BUTFAIBUTBIKTEIH TOMEHICYiHe OarbITTanFaH. Jlemek, Kaszakcran aymarbiHbIH KeOyi 2600-2700 Kbutaapsl eH
JKOFaphl IIETiHE JKETEMi, COJaH KeillH KIUMaT burangaHa Oacraiinbl. 1952-53 sxeuimapman  Oactam
BUTFAJIJBUIBIKTBIH JKOFApbUIaybl KeJ JEHIeHiHIH KeTepilyiHe, ©3€H aFblHIAaphIHBIH YIFaloblHA JKoHE
MY3IBIKTapAbIH Haiaa GoybIHa oKemi, OyJI ipi KenFachIpibIK BIpFakTapAblH OelepiHae BUIFalAbUIBIKTHIH
e3repyl Fachlp INIUTIK BIPFAKTBIH HOTIDKECI. 3epTreyiep KepceTkeHnel, KaszakcTaH ayMmarblHAa TOPTTIK
JIoyipAe TUTFOBHABIBI JKOHE KCEPOTEPMHUSUIBIK Ke3eHICPAIH Ke3eKTeCyl OpbIH aiFaH, Oipak Ka3ipri 3aMaHFbI
penbed TY3ymI mpomecTepiiH TYpl KCEpOTEPMUSUIBIK Adyipiiepre keOipek coiikec kenmeni. byran anrapnap
OOWBIHIAFEl aFbIHABI CYJAp/bIH a3alobl, IIOFBIPJIAHFAH AFbIHHBIH JKa3blK aFblHFAa Kapaill imrHapa aybICybl,
KOJIIep/iH aKBaTOPMACHIHBIH KeMyi, Cybl Oap 3aMaHayH apHaJaH KalIbIKTaFbl Kapaychl3 KaJFaH apblK
KylenepiHiH Oomysl, coHmali-ak Epric e3eHiHIH OH jkaraJaybIHIAarbl calayap/blH Kas3ipri Cy TacKbIHBI
JICHreHiHAe Kypam Kaiybl nonen Oona amanpl. Kasipri ke3eHIe KIMMATTBIH KyprakTaHysl OpTalibik
KazakctaHHBIH rHApOTpadUsIIBIK JKEIICIHE I 9CEPiH THTI3Ii.

Kinm ce30ep: Opramsik Kazakctan, Ecin, Cineri, rugporpadus, Hypa, Bynenosckoe, Camapkanm cy
KOMMacBblL.

Jlopant Jlenes [laBun, K.M. AxmamberoBa

Bausinue kaumatudeckux ycaoBuii llenTpaabnoro Kazaxcrana
Ha COCTOSIHUE U pa3sBUTHE rHAPOrpaguuecKou ceTu peruoHa

B Teuenue ueTBepTHYHOTO Nepuoja kKiMMar KasaxcraHa mojaBeprajics MHOTOYHCICHHBIM H3MeHeHHsIM. OHU
HPUBOJMIIH K IEPHOJMYECKOMY OOBOTHEHHIO HITH UCCYLICHHIO TEPPUTOPHH, CIIEbI KOTOPOTO COXPAHWINCEH B
pensede 1o cux mop. HampaBieHHOCTh B M3MEHEHUH KiIMMarta B HcToprdeckyro 3moxy (2000-3000 ner) BBI-
3plBaJia PasM4YHble MHEHHS M crmopbl. C TOYKM 3pEeHHs HEKOTOPBIX HCCIEIOBaTeNel, 3a IMOCHeIHIe
2000-3000 net kmuMaT ctai Oosee BIaKHBIM, HEXKEITH B TIPEANIECTBYIOMIEH €My TOCIIEIeTHUKOBEIH ITEPUO/I.
XOTa MeNKHe BHYTPHBEKOBBIC IHKIBI KOJeOaHUIl ypOBHEil 03ep CBUACTENBCTBYIOT O MEPUOAMYECKOM YB-
JXHEHWH KIMMaTta, OOIIMH X0 MHOTOBEKOBOTO IIMKJIA HAIpAaBIICH HA JaHHBII MOMEHT B CTOPOHY YMEHb-
meHnst BraxxHocTH. ClienoBaTenbHO, BBICBIXaHHWE TeppuTopuM KaszaxcTaHa IOCTHUTHET MakcUMyMma B
2600-2700 rogax, mocje 4ero HauHeTCs YBIaXKHEHUE KimMara. [1oBbleHre BIaxxHocTH ¢ 1952—-1953 romos
OTpPa3WIOCh B NOJbEME YPOBHS 03€p, MOBBIICHUH PAaCXOJI0B PEK M HACTYIIAHHUU JICHUKOB, YTO SIBISIETCS pe-
3yJITaTOM BHYTPHBEKOBOI'O PHTMa M3MEHYMBOCTH YBJIQ)XHEHHOCTH Ha ()OHE KPYITHBIX MHOTOBEKOBBIX PHT-
MoB. Kak IOKa3bIBalOT MCCleOBaHMs, HA TeppuTOpuu KasaxcTaHa B YETBEPTUUHBIH MEPHO]] MIPOUCKOMIIO
YepeI0BaHHe IUTIOBHAIBHBIX M KCEPOTEPMHYECKUX 3II0X, HO THII COBPEMEHHBIX penbehooOpasyronmx npo-
1IeCCOB 0OJIbIIIE COOTBETCTBYET KCEPOTEPMHUYECKUM 3moxaM. O 3TOM CBUIETENBCTBYIOT COKPAILIEHHE CTOKA
1O JI0JIMHAM, YaCTUYHBIH MEPeX0j COCPENOTOYCHHOIO CTOKA B IUIOCKOCTHOM, COKpAIl[eHHEe aKBaTOPHH 03ep,
HaJIn4yue 6pOL[JeHHbIX APBIYHBIX CUCTEM BAAJIM OT COBPEMEHHOI'O pycia € BO}IOP’I, a TaK)K€ OTMHUPAHUEC IPUTO-
KOB IpaBoOepexbst pexu EpThic Ha ypoBHE coBpeMeHHO# moiiMbl. Ha coBpeMeHHOM 3Tare apuan3anus K-
MaTa OTpasuiack U Ha ruaporpaduueckoii cetn LlenrpansHoro Kasaxcrana.

Knouegvie cnosa: Uenrpansubiii Kazaxcran, Ecunb, Cenertsl, rugporpadus, Hypa, Bynenosckoe, Camap-
KaHJ/ICKOE BOJIOXPAHIIIAIIE.
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