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Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOmMpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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RELATION BETWEEN SURFACE WATER AND GROUNDWATER
AS THE FACTOR FOR FORMATION OF GROUNDWATER
RENEWABLE RESOURCES ON THE TERRITORY
OF KAZAKHSTAN

Abstract. The article describes the regularities of the groundwater formation and distribution and their relation
to surface runoff. The study of hydrogeological structures and the establishment of the relation between surface river
water and groundwater. The processes of underground recharging of rivers during the low water season contribute to
the preservation of the natural balance of ecosystems, ensuring the normal state of the vegetation cover of the
adjacent territories, biota survival and reproduction. The interrelation between surface and groundwater of different
geomorphological regions is shown; these regions are represented by mountain, piedmont and flat relief. A flow
diagram of the interrelation between the individual elements of the water balance of the active water exchange zone
(precipitation, water infiltration in the aeration zone, firstly from the surface of the aquifers, sloping on-site and
groundwater runoff etc.) is presented for illustrative purposes in this work. Separately, a methodology is given for
studying and carrying out quantitative assessment of the interrelation between river and groundwater in the features
of the of groundwater runoff formation.

Keywords: water exchange, surface runoff and groundwater runoff, natural (annually renewable) resources.

Introduction. A regional assessment of the interrelation between surface and groundwater, the
objective quantitative indicator of which is the groundwater run-off to the rivers, as well as the reverse
process of groundwater recharging due to stream run-off during the spring flood, are of great scientific and
applicable merit. The accurate accounting of all components of surface runoff and groundwater runoff of
the territories is of great practical importance in arid climate conditions for solving the problems of water
supply to the population and economic sectors [1-3].

The water exchange intensity is determined by the mobility of natural waters when moving within the
system or part of it. It depends on the boundary conditions, the spacial distribution of parameters and the
size of the geofiltration flow. The water exchange intensity integrally reflects the entirety of the listed
factors. The quantitative indicators of the water exchange intensity may be the rate of groundwater flow,
the groundwater discharge and the duration or rate of water exchange, which is determined by the ratio of
the groundwater capacitive resources to the flow rate and reflects the possible conditional time for
substitution of groundwater contained in the isolated volume of the system. Hence the following units of
measurements are selected: m/dayxm’/year; Flow rate in modular form - m*/(dayxkm?), m*/(year<km?);
rate of water exchange - years.

Conclusions. For arid regions an estimate of the underground outflow of river waters is very
important, since most of the time of the year the rivers are recharged by the underground aquifers. But,
during the onset of the so-called“dry time”, when the air temperature begins to rise and atmospheric
precipitation ceases, the rivers transit to underground recharging by discharging them into deep reaches.
This situation has a very positive effect on the saving of river biota and the ecosystem as a whole.
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As researches have shown, the initial hydrological and hydrogeological information serves as a basis
for an objective assessment of the features of the interrelation of surface river water and groundwater. The
list of basic hydrogeological information consists of the following data:

1. the general characteristic of the hydrological exploration degree of the territory is needed;

2. the characterization of the drained aquifers distribution according to the lithologic and stratigraphic
characteristics and general physical and geographical conditions;

3. the information on the location of surface and groundwater watersheds in different parts of the
watershed area of the main river and its tributary streams;

4. the characteristic of underground recharging of rivers in separate sections of the river basin with
respect to the number of drained aquifers and the degree of their participation in the formation of an
underground tributary stream.

5. the information on the features of the hydraulic connection between river waters and aquifers
drained by the river;

6. the characterization of the intra-annual irregularity of groundwater runoff in the watershed,
primarily in relation to its discreteness, depending on the lithologic and stratigraphic features of the
drained aquifers and their water regime;

7. the information on the relationship between the amplitudes and rates of changes in the groundwater
level in the near-river zone and river waters to determine the possibility of bank storage developing and
calculating the dynamic amplification factor of the groundwater inflow to the river under conditions of the
bank storage;

8. the quantitative characteristics of the coefficients of intra-annual dynamics of groundwater runoff
in watersheds and groundwater inflow to the rivers based on the results of full-scale observations, by hy-
pothesis or established by expertise on the basis of analysis of materials obtained in previous studies [1-4].

The research was carried out within the framework of the project BR05236664 "Scientific-
metodological and geoinformation-analitical support of racional use and protection of groundwater of the
Republic Kazakhstan in the conditions of climatic and antropogenicchanges”due to scientific projects
financing under the of the Scientific Committee of the Ministry of Education and Science of the Republic
of Kazakhstan.
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'TOO «MHCTHTYT THAPOTEOJIOTHH U Teo3Kooru uM. Y. M. Axmencapuna», Anmatsl, Kazaxcras,
*Yuusepcuter Cackauesana, Kanazna

CBsI3b IIOBEPXHOCTHBIX U ITIOJA3EMHBIX BOJ|
KAK ®AKTOP ®OPMHUPOBAHUSA BO3OBHOBJISAEMbBIX PECYPCOB ITOJA3EMHBIX BOJ|
HA TEPPUTOPUU KA3AXCTAHA

AHHoTamusi. B crarbe paccMaTpHBaIOTCS 3aKOHOMEPHOCTH (POPMHUPOBAHHSA U pacpeeSIeHHsI MOI3EMHbBIX BOJI
M WX CBSI3b C IMOBEPXHOCTHBIM CTOKOM. M3yueHHe THAPOTEONIOTHIECKHX CTPYKTYp M YCTAHOBJICHHE CBSI3H MTOBEPX-
HOCTHBIX PEYHBIX BOJX W TIOI3EMHBIX BOA. B paboTe I HATJISAHOCTH TIpeICTaBieHa OJIOK-CXeMa B3aHMOCBSI3H
OTJICJTBHBIX DIIEMEHTOB BOJHOTO OaaHca 30HBI aKTHBHOTO BOJOOOMEHA (aTMOC(EPHBIX OCAIKOB, HHPHUILTPAIUH BOJI
B 30HE aJpaIlyH, B TIEPBBIX OT MOBEPXHOCTH BOJOHOCHBIX TOPH30HTAX, CKIIOHOBBIE MECTHBIH CTOK M IMOJ3EMHbIH CTOK
1 T.71.). OTIEenbHO MAeTCs METOMKA W3YUIEHHS W KOJMIECTBEHHON OICHKH B3aMMOCBSI3U PEUHBIX U MOI3EMHBIX BOJI
0 0COOCHHOCTSIM (POPMUPOBAHHMS [TOI3EMHOTO CTOKA.

— 16 ——



ISSN 2224-5278 Series of Geology and Technical Sciences. 5. 2018

KaroueBsble ciioBa: Bog1ooOMEH, NOBEPXHOCTHBIA U MOI3EMHBIH CTOK, €CTECTBEHHBIE (€KETOAHO BO30OHOBIIsC-
MBI€) PECYPCHI.

M. A. Myxamenxkanos', [lxaii Carun’, A. A. Hyprasuesa'

DKIIC «Y. M. AxmencaduH aTbIHIAFbI THIPOT€OJIOTHS JKOHE [COIKOJIOT S HHCTUTYThI», AnMatel, KazakcraH,
’Cackauesan Yuusepcureri, Kanaza

KA3AKCTAH AYMAFBIHJATYBI )KAHAPTBLJIFAH )KEP ACTbI
CY PECYPCTAPBIHBIH KAJIBIIITACY ®AKTOPBI PETIHJE KEP YCTI 2)KOHE
KEP ACTBI CYJIAPBIHBIH ©3APA BANJIAHBICBI

AHHoTanms. Makaaza )ep acTbl CyJNapbIHBIH KaJbIITACYbl MEH Tapajly 3aHIBUIBIKTaphl )KOHE OJIAPABIH XKep
OeTiHzeri arblH CyJapbIMEH e3apa OaiiiaHbIChl KapacThIPbLIabl.[ MIPOreoIOrHsUIBIK KYPBUIBIMIAPIBI 3€PTTEY JKOHE
©3€H CyJIapbIHBIH MEH JKepacThl CyJapbIHBIH OalJIBIHBICEIH aHBIKTay.Mexeney Ke3eHiHAe e3eHIepl xKep acThl KO-
PEeKTeH/IIpy MpoliecTepl IKOKYHeNepAiH TaOUFH TEHI'ePIMIH CaKTayFa, KOpIIieC ayMaKTap/blH OCIMIIK KaMbLUIFbI-
CBIHBIH KaJbIIThI XKaFIaiblH KaMTaMachl3 eTyre, OMOTaHbIH Tipl KaJlyblHA jkoHE KeOeroiHe biknan ereai. Tay xoHe
Tay 0eKTepi, Ka3bIK penbedTi TypIii reoMOpP(OIOTHSIIBIK alMaKTapIbIH XKep YCTi JKoHE Kep acThl CyJIapbIHBbIH ©3apa
Oaiinanbichl KepceTiaren.JKepacTsl CylapblHbIH KaJlbITacy 3aHABUIBIKTapbl JKOHE ©3€H JKYHenepiHiH OeTKi arblH-
JIapBIHBIH, OJIapFa acep eTyi Kypbuiipl.KyMmbIcTa TyCiHIKTI 6oy ymriH OeiceHni cy aifplpbacTay aliMarbIHBIH cy Oa-
JIAHCBIHBIH JKEKeJIETeH AJIEMEHTTEPI apachIHaFbl ©3apa OPEKETTECY/1iH OJI0K-CXeMachl KOPCeTiIreH (>kaybIH-IIaNIbIH,
a’paISUTBIK aliMaKTa CyIbIH WHQWIBTPALUACH, CYJIBl KadaTTapJbslH OCTKI TOPU30HTHI, KeJ0ey >KEpriliKTi aFrblH
JKOHE JKep acThl aFbIHBI XKoHE T.0.,). JKep acThl cymapbIHBIH KaJIbIITaCcy epeKIIeTiKTepiHe 63¢H MEH JKep acThl Cya-
PBIHBIH ©3apa OailiIaHBICHIH 3epTTEY JKOHE CaHMABIK Oaranay omicTteMeci OepisreH.

Tyiiin ce3aep: cy aamacy, Kep YCTi XKoHe )Kep aCThI aFbIc, TAONFHU (KBTI CaifbIH JKaHAPTHUIATBHIH) pecypcTap.
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