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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.
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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’/(yearxkm?);
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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CBA3b IOBEPXHOCTHBIX U TOJ3EMHBIX BO/I
KAK ®AKTOP ®OPMHUPOBAHHA BO3OGHOBJIAEMbBIX PECYPCOB ITOA3EMHBIX BOJ{
HA TEPPUTOPHHU KASAXCTAHA

Amnnoramust. B ctaTbe paccMaTpUBAKOTCS 3AKOHOMEPHOCTH (DOPMHUPOBAHKS U PACHPEACICHHS MOA3CMHBIX BOI
H UX CBA3b C MOBEPXHOCTHBIM CTOKOM. M3yueHHe THAPOre0IOTHUYCCKUX CTPYKTYD M YCTAHOBICHHE CBA3H MOBEPX-
HOCTHBIX PEYHBIX BOJ M MOA3CMHBIX BOA. B paboTe MIs HATISAHOCTH MPEACTABJICHA OJOK-CXEMa B3AMMOCBSI3H
OTACTBHBIX YJICMCHTOB BOAHOTO 0AIaHCA 30HBI AKTHBHOTO BOJA00OMEHA (aTMOC(EPHBIX 0CAIKOB, HH()UITBTPALIUH BOT
B 30HC a’3panuu, B MCPBBIX OT MOBCPXHOCTH BOAOHOCHBIX TOPHU30HTAX, CKIIOHOBBIC MCCTHBIN CTOK H HOI[SGMHBIfI CTOK
H T.Z[.). OTZ[GJ'IBHO AACTCA MCTOAUKA U3YUCHIA U KOJIMYCCTBCHHOM OLCHKH B3aUMOCBA3H PCUYHBIX U MOA3CMHBIX BOJ
MO0 0COOCHHOCTAM (DOPMHPOBAHHS TTOI3EMHOTO CTOKA.
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KmoueBnie ¢j10Ba: BOAOOOMCH, MOBSPXHOCTHRIA H IMOA3CMHBIA CTOK, CCTCCTBCHHBIC (CKCTOTHO BO300OHOBIIAC-
MBIE) PECYPCBL

M. A. Myxamerkanos', xaii Carun?, A. A. Hyprasuesa'

IKIIIC «Y. M. AxmencauH aTBIHIAFBI THIPOTCOIOTHS JKOHE TCOIKOJIOTHI HHCTHTYThDy, AnMathl, KasakcTa,
*CackaucBaH Yuusepcuteri, Kanama

KA3AKCTAH AYMAFBIHIAFBI )KAHAPTBELIFAH KEP ACTEI
CY PECYPCTAPBIHBIH KAJIBIIITACY ®AKTOPBI PETIH/IE KEP YCTI )KOHE
'KEP ACTBI CYJIAPLIHBIH O3APA BAMJIAHBICEL

AnHoTanus. Makanazna >kep acTbl CyJAPBIHBIH KAJbINTACYBI MCH TAPALYy 3aHABLIBIKTAPHI YKOHE OJAPABIH KEP
OcTiHICTI aFBIH CyJIapbIMEH 63apa OaNIaHbICHI KAPACTHIPHUIAABL [ HIPOTCOIOTHSIIBIK KYPBUIBIMAAPIBI 3€PTTEY KOHE
©3CH CYJAPbIHBIH MCH >KEPAcThl CYIAPBIHBIH OAWTBbIHBICEIH aHBIKTAy.MeXeney Ke3CHIHAE 63CHACPAL KEP acThl KO-
PCKTCHIIPY MPOLECTEPl IKOKYHCICPAiH TAONUFH TCHICPIMIH CAKTAyFa, KOPIIiICC ayMaKTapAbIH OCIMIIK KAMBLIFbI-
CBIHBIH, KAIBIITHI YKAFIAMBIH KAMTAMACHI3 €TYTe, OMOTAHBIH Tipl KAIYbIHA >KOHEC KOOCIOIHE BIKMAN ereai. Tay »oHe
Tay 0eKTepi, >ka3bIK penbedTi TYpi reoMop(OTOTHUIIBIK AHMAKTAPABIH JKEP YCTI JKOHE KEP aCThI CYJIAPBIHBIH 63apa
GalinaHbIChl KepceTinreH. JKepacTsl CymaphIHBIH KAJBIITACY 3aHABUIBIKTAPBI JKOHE ©3€H >KYHENCpiHiH OCTKi arbIH-
JAPBIHBIH, OJIApFa dcep €Tyl Kypsurasl. KyMeIcTa TyciHikTI 00y yiniH OelceH i cy alibipbacTay aliMaFbIHBIH Cy 0a-
JAHCHIHBIH YKCKEIIETCH 3JIEMEHTTEP] ApaChIHAAFbI 63aPa OPEKETTECY AiH OIOK-CXEMACHl KOPCETINICH (3Kay bIH-IIANIBIH,
AIPAIITBIK afiMaKTa CyIBIH HH()WIBTPADUACHL, CYJIBI Ka0aTTapaslH OCTKI TOPH3OHTHL, KOJOCY >KCPTiTIKTI aFbIH
JKOHE KEP acThl aFbIHBI XKIHE T.0.,). JKep acThl CyIaphIHBIH KAIBINTACY CPEKIICIIKTEPIHE 63CH MCH JKEP aCTHI CyJIa-
PBIHBIH 63apa OafIaHBICHH 3¢PTTCY JKOHC CaHIBIK Oarajay daicTeMeci OCpiareH.

Tyiiin ce3aep: cy amMacy, >Kep YCTi sKOHE JKEp aCThI aFbIC, TAOMFH (Kb CAMbIH >KAHAPTHUIATHIH) PECYPCTAp.
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