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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. 

 
 
Қазақстан Республикасы Ұлттық ғылым академиясы "ҚР ҰҒА Хабарлары. Геология жəне 

техникалық ғылымдар сериясы" ғылыми журналының Web of Science-тің жаңаланған нұсқасы 
Emerging Sources Citation Index-те индекстелуге қабылданғанын хабарлайды. Бұл индекстелу 
барысында Clarivate Analytics компаниясы журналды одан əрі the Science Citation Index Expanded, 
the Social Sciences Citation Index жəне the Arts & Humanities Citation Index-ке қабылдау мəселесін 
қарастыруда. Webof Science зерттеушілер, авторлар, баспашылар мен мекемелерге контент 
тереңдігі мен сапасын ұсынады. ҚР ҰҒА Хабарлары. Геология жəне техникалық ғылымдар 
сериясы Emerging Sources Citation Index-ке енуі біздің қоғамдастық үшін ең өзекті жəне беделді 
геология жəне техникалық ғылымдар бойынша контентке адалдығымызды білдіреді.  

 
 
НАН РК сообщает, что научный журнал «Известия НАН РК. Серия геологии и технических 

наук» был принят для индексирования в Emerging Sources Citation Index, обновленной версии Web 
of Science. Содержание в этом индексировании находится в стадии рассмотрения компанией 
Clarivate Analytics для дальнейшего принятия журнала в the Science Citation Index Expanded, the 
Social Sciences Citation Index и the Arts & Humanities Citation Index. Web of Science предлагает 
качество и глубину контента для исследователей, авторов, издателей и учреждений. 
Включение Известия НАН РК. Серия геологии и технических наук в Emerging Sources Citation 
Index демонстрирует нашу приверженность к наиболее актуальному и влиятельному контенту 
по геологии и техническим наукам для нашего сообщества. 
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ESTIMATE OF FORECAST RESOURCES  
OF UNDERGROUND WATER IN NARYN SANDY AREA  

  

Abstract. To solve the problems related to water supply to rural population centers and cattle farms, irrigation 
of pastures within the territory, regional hydrogeology surveys were conducted in the territory of Naryn sand massif 
in Northern Pre-Caspian. 

Hydrogeological justification of the underground water use prospectivity is in estimating its forecast resources. 
With the purpose of studying the current state of surface and underground water within the territory under study, 
regional studies were conducted. Underground water of sandy Aeolian deposits within borders of Naryn sands is 
caught mainly by wells excavated and equipped manually for non-centralized drinking water supply of cattle farms 
and small population centers, and also for cattle watering points. Previously explored underground water fields in 
Aeolian deposits are not operated. 

Regional hydrogeological zoning with the purpose of estimating the resources of fresh and low-mineralized 
water is based on general geological and hydrogeological representations, results of regional route studies. It was car-
ried out with account to the following characteristics of water-bearing formations: perspective water-bearing forma-
tion spread contour; underground water occurrence depth; water-bearing formation thickness; underground water 
mineralization. 

To estimate forecast resources of Naryn sands underground water, identified were basic sources of their for-
mation: natural (volumetric) reserves, natural (renewable) resources. 

The estimate of forecast underground water resources was carried out using traditional and hydrodynamic 
methods. Methodology developed by scientists of the Institute of Hydrogeology and Geoecology named after                  
U. M. Ahmedsafin was used as conventional estimate method. 

In the process of scientific research, regional map of modules of Naryn sands underground water resources           
was built. Data was processed and maps were built with the use of up-to-date geoinformational software systems 
Geomatica 2016 and ArcGIS 10.5. 

Key words: interstitial underground water, Naryn sands, Nothern Pre-Caspian, hydrogeological parameters, 
natural reserves, natural resources, hydrogeological zoning, hydrodynamic method, forecast useful resources.  

  
Introduction. The most acute problem in Kazakhstan is the supplying population with quality drin-

king water. The whole number of regions, including Western Kazakhstan experiences deficit in fresh 
water. 

Hydrogeological conditions and the status of Western Kazakhstan level of water supply is charac-
terized by highly intense water resources balance. This is first of all characteristic for Pre-Caspian oblasts 
(Atyrau, Mangistau and south-west of half of Western Kazakhstan oblast). Due to the absence of surface 
water, almost the only source of all types of water supply is the underground water. Hydrogeologically, 
underexplored until now territory of Naryn sands (interfluve of Volga and Zhaiyk (Ural)) [1, 2] is of 
significant interest. 

Prospectivity of a vast sandy massif is estimated not only by multiple data about presence of fresh 
water lenses of considerable size, large dishes and estuaries, and also the development of large confluent 
macrotuberous ridges and massifs of barchans type. Aeolian sand are underplayed here with water-



ISSN 2224-

permeable
stitial rese
runoff, dra

One o
sources fo
Hydrogeol
resources. 

Borde
1) are iden
mote-sense
Geomatica
software sy

When
sources of 

Cond
thern Pre-
Quarternar
hydrologic

The m
pitations a
ditions of 
within  the

 

-5278             

e formations 
ervoirs, creat
ainage and dr
of the most i

or water supp
logical justif
 

ers of the ter
ntified by hy
ed data (RSD
a 2016 (PCI 
ystem ArcGI

n estimating 
f its formation
ditions for u
-Caspian are
ry age rock o
cal drug facto
major source
and in wellhe
ground wate

e  areas  of  A

                      

of Khvalyns
ed are favor
riving of fos
important pr
ply, irrigation
fication of t

rritory under 
ydrogeologic
D) [5-8]. RS
Geomatics).

IS 10.5 (ESR
forecast re

n: natural (v
underground
e connected 
occurring not
ors [1, 2, 4-1
e of ground 
ead areas of 
er resources 
Aeolian  form

F

                     

skiy age. The
rable conditio
sil saline wa
roblems is th
n and wateri
the undergro

study with t
cal map havi
SD processin
. Maps build
RI). 
sources of N
olumetric) re
d water reso

with differ
t deep from t

10]. 
water resou
rivers and th
replenishme

mations  deve

Figure 1 – Sketc

                      

 
133 

ese sands ha
ons for the f

ater, which re
he forecast o
ing. Such for
ound water u

the purpose o
ing scale of 
ng was perfo
ding and thei

Naryn sands
eserves, natu
ources form
rent by litho
the day surfa

urces repleni
heir affluent 
ent and form
elopment.  In

 

ch map of Nary

   Серия геол

aving relative
filtration of p
esults in the f
of the prospe
recast must b
use is in the

of undergrou
1:500 000 a

ormed with t
ir further vis

s undergroun
ural (renewab

mation. Grou
ologic-and-fa
ace and expo

ishment in th
- surface wa

mation at acc
n  the  estuar

yn sands locatio

логии  и техн

ely well filter
precipitation 
formation of 
ects of using 
be hydrogeo
e estimate o

und water res
and are adjus
the use of ge
sualization w

nd water, id
ble) resource
und (nonartes
facies compo
osed to direct

he territory 
ater (flood ru
ount of prec
ine part of M

on 

нических наук

ring surfaces
and absorpt

f fresh lenses
undergroun

ologically sub
of their fore

sources estim
sted with the
eoinformatio

was impleme

dentified we
es [9]. 
sian) water o
osition and 
t impact of c

under study
un-off). Favo
cipitations ar
Mal and Bol. 

к. № 4. 2018 
 

s and inter-
tion of land 
 [3, 4]. 
d water re-
bstantiated. 
cast useful 

mate (figure 
e use of re-
on software 
ented in the 

ere the key 

of the Nor-
genesis of 
limatic and 

y are preci-
orable con-
re observed 
Uzen river 

 



Известия Н
 
valleys, fa
precipitatio
sand sprea

In gen
water [4]. 
explained 
discharge 
horseshoe 

The u
shallow oc

Field 
ground wa
samples w

Based
1. Fre

Their com
sodium cat

2. Un
chloride so
and faintly

3. Un
made and 
of cattle fa
ground wa
drinking re

4. Ex
were plugg

5. Re
deposits b
the purpos

Hydr
undergrou
is based on

The z
formations
rence; wat
to be estim
presented 

Национально

avorable con
ons, but filtr

ad facilitate th
neral, studie
Undergroun
by the fact t
site - Khak
and embedd

underflow is 
ccurrence. Lo
 studies wer

ater of the te
were taken for

d on the resu
esh undergro

mposition fro
tions, hardne

nderground w
odium, sodiu
y alkaline rea
nderground w
equipped ma

arms and sm
ater is taken 
eservoirs etc

xplored under
ged. 
sults of rout
oth in the fo

se of utility a
rogeological 
und water for
n geological-
zoning was 
s: contour o
ter-bearing fo
mated within
in table 1 an

ой академии н

nditions are a
ration of rive
he formation

es conducted
nd water here
that along w

ki playa, spr
ded into the s

discharged i
ocal points o
re conducted
rritory under
r chemical an

Figure 2 –

ults of the fiel
ound water w
om bicarbon
ess within 2-

water with mi
um-magnesiu
action. 
water of san
anually. Fres

mall populatio
for cattle dr
.). 
rground wat

te surveys co
orm of lenses
and drinking 

zoning of t
recast resour
-hydrogeolog
carried out

f perspective
ormation thic

n Northern P
nd figure 3. 

наук Республи

also noted fo
er floodwate
n of major re
d previously 
e is desalted 

with favorable
reading from
surrounding v
into the basin

of discharge a
d with the p
r study (figu
nalysis. The 

– Field route su

ld routing su
with mineral
nate and bic
-10 mg-eq/dm
ineralization
um chemical

d Aeolian fo
sh undergrou
on centers, a
rinking place

ter fields of 

onfirm the pr
s, as well as 
water supply
the territory 
rces and sepa
gical represe
t with the a
e water-bear
ckness; unde
re-Caspian (

ики Казахста
 

   
134  

or the underg
er. Such cond
eserves of fre

within the t
throughout t
e fed conditi

m north-west
valley by 10-
n of the Cas
are shut-ins a

purpose of st
ure 2). Descri

total length 
 

 

urveys within th
 

urveys, the fo
lization of u
arbonate-sul

m3, рН 6,9-8
n of more tha
l compositio

ormations w
und water is 
and also for c
es on specifi

Aeolian dep

resence of fr
water-bearin
y. 
under study

arating persp
entations, res
account to t
ring formatio
erground wat
(Naryn sands

ан 

ground wate
ditions of gr
esh water. 
territory of N
the full thick
ions, water-b
t to south-ea
-25 m. 
pian Sea, an
and topograp
tudying the c
ibed were 34
of routes – 1

he territory of N

ollowing can
up to 1.0 g/d
lphate to thr
,2 (water fro

an 1,0 g/dm3

on, with hard

within Naryn 
used for non

cattle waterin
ically equipp

posits are not

resh undergr
ng formation

y was carrie
pective areas
ults of region
the followin
on spread; u
ter mineraliz
s) was – 30,

er formation 
roundwater f

Naryn sands
kness of wate
bearing form
ast in the fo

nd also by ev
phic lows. 
current state
4 observation
1,160 km. 

Naryn sands 

 be noted: 
dm3 is 58 % 
ree-anionic w

om neutral to
has chloride

dness of mor

sands is ma
n-centralized
ng points. M
ped sites (ma

t operated. P

ound water i
ns perspective

d out for th
s of undergro
nal studies.  

ng characteri
underground 
zation. The to
5 thousand k

not only at 
feed within th

 revealed fre
er-bearing sa

mations have 
orm of sligh

vaporation in

e of surface 
n points, wer

of the samp
with predom
 weakly alka

e-sulphate an
re than 10,0 

ainly capture
d drinking w

More minerali
anually or w

Previously dr

in Quarterna
e for develop

he further est
ound water s

istics of wa
water depth

otal area of th
km2. Zoning 

account of 
he areas of 

esh ground 
and. This is 
a powerful 

htly curved 

n case of its 

and under-
re 26 water 

pled water. 
mination of 
aline). 
nd sulphate-
mg-eq/dm3 

ed by wells 
ater supply 
ized under-

with pumps, 

rilled holes 

ary Aeolian 
pment with 

timation of 
sources and 

ater-bearing 
h of occur-
he territory 
results are 



ISSN 2224-

Resea

Naryn

Resea

Naryn

The a
subsaline 
By thickn
(14,53 tho
is estimate

Natur
formula: 

where Vе –
decimal fr
formation 

-5278             

arch area 

n sands 

arch area 

n sands 

area of fresh
underground

ness of water
ousand km2 o
ed as 12,0 tho
ral reserves (

– natural (vo
raction; m – 
spread withi

                      

Ta

to 1,0

12115

less than

3876

Figure

h undergroun
d water wit
r-bearing fo

or 47,6 %). T
ousand km2 o
(Vе) of inters

olumetric) res
average val

in the territor

                     

able 1 – Hydrog

А. By underg

Areas of unde

0 

5 

Б. По мощнос

Areas of wa

n 5,0 

6 

e 3 – Schematic

nd water sp
th mineraliz
rmation, pre

The territory 
or 39,6 %. 
stitial nonarte

serves of und
lue of water-
ry under stud

                      

 
135 

 

geological zonin
 

ground water m

erground water

1,0-3,0 

16295 

сти водоносно

ater-bearing form

5,0-10,0

14539 

 

 
c map of Naryn 

 
pread is estim
zation of 1-
evailing by 
with water-b

esian underg

Vе = µ·m·F

derground w
-bearing form
dy, m2. 

   Серия геол

ng of Naryn san

mineralization

r spread (km2) w

m

ого горизонта

mations spread

m

sands territory 

mated as 12
-3 g/dm3 –
the area is 
bearing form

ground water

,                  

water, m3; µ –
mation thick

логии  и техн

nds 

with mineralizat

more than 3,0 

2089 

а 

d (km2) with thic

more than 10,0 

12084 

zoning 

2,11 thousan
16,29 thou

the value of
mation thickn

r of Naryn sa

                    

– gravitation 
kness, m; F –

нических наук

tion, g/dm3 

in

30

ckness, m 

in

30

d km2 or 39
sand km2 o
f less than 5
ness of more

ands were ca

                   

filtration-los
– area of wa

к. № 4. 2018 
 

n all 

0499 

n all 

0499 

 

9,7 %, and 
or 53,4 %. 
5,0-10,0 m 

e than 10 m 

alculated by 

             (1)

ss factor, as 
ater-bearing 

              
             



Известия Национальной академии наук Республики Казахстан 
  

   
136  

Values (m) and (F) are taken by schematic zoning map (figure 3). Value (µ) was determined by data 
of exploration within Naryn sands area and varies within 0,11-0,16, mean value being 0,13. 

Natural reserves of interstitial underground water in Naryn sands territory is estimated as                  
42582,7 mln. m3, natural reserves module varies within 0,39-2,6 mln. m3/km2 depending on water-bearing 
formation thickness, making on average in the territory under study – 1,39 mln. m3/km2. Estimates are 
presented in table 2.  

 
Table 2 – Natural reserves of Naryn sands interstitial underground water 

 

Area of spread,  
km2 

Average thickness,  
m 

Water loss factor,  
decimal fraction 

Natural reserves, 
mln. m3 

Natural reserves module, 
mln. m3/км2 

3876 3,0 0,13 1511,64 0,39 

14539 8,0 0,13 15120,56 1,04 

8398 15,0 0,13 16376,1 1,95 

3686 20,0 0,13 9583,6 2,6 

30499 10,74 0,13 42582,7 1,39 

 
Natural resources (Qе) interstitial nonartesian Naryn sands underground water are estimated as annual 

feeding at account of precipitation infiltration under natural conditions. For the conditions of sand massifs, 
the value of effective precipitation infiltration was identified by meteorological method, which is based on 
long-term observations of precipitation in the territory used in calculation of infiltration. 

The following equation serves a structural basis: 

631, 10536
эфф инф

e

H K F
Q

 



,                                                         (2) 

where Qе – natural resources of underground water formed at account of precipitation infiltration, m3/s; 
Нэфф – average annual total of effective precipitation, m; Kинф – infiltration factor used by analogy;             
F – area of estimate, km2; Value Кинф, was identified by analogy for which engaged were the results of 
studies of Aeolian sand massifs underground water formation processes in arid regions. 

So, a complex of observation works was performed by specialists of the State Hydrology Institute 
(SHI) on Khvalynskiy valley [11-14]. At similar site Кинф decreases with the depth and at the level of 10-
11 meters reaches the value of 0.10-0.12. For the conditions of Moiynkum sand massifs, the value of feed 
for unfixed sand by data of observations of lysimeters installed at the depth of 4.5 m, was 0.1-0.38 of the 
total of effective precipitation. Besides, used were the results of review of published materials related to 
the issue of underground water feeding under conditions of arid climate. In particular, these included the 
works of Bindeman N.N., Wolfzung N.B., Ganiev K.G., Ostrovskiy N.S., and also the results of MSU 
laboratory studies. As the result of critical review of the listed materials, and also based on the results of 
previous estimates, with account to the fact that the depth of underground water occurrence at water points 
was less than 3,0 m, and the value of effective precipitation infiltration factor for Naryn sands was taken 
as equal to 0,2. 

Design totals of precipitation were identified by data of long-term observations on the network of 
meteorological stations [15]. Average totals of precipitation in the territory of Naryn sands are presented 
in figure 4. Effective total of precipitation (Нэфф) of the cold season for the territory under study vary 
within 35-42%, making on average 39% of the annual level.  

Natural resources of interstitial underground water within Naryn sands territory are estimated as 
16,59 m3/s, and the module of natural resources varies within 0,43-0,65 l/skm2 depending on the level of 
effective precipitation making on average in the territory under study – 0,54 l/skm2. Results of 
calculations are presented in table 3.  
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In calculations, the following input data was used: 
а) additional feed coming to a block area at account of precipitation infiltration, identified by module 

of natural resources from expression: 
 

Qе = 86400Ме,                                                                       (6) 
 

where Ме – module of natural resources, l/skm2. 
b) the given radius of a single water intake structure is taken as equal to block radius (Rб) when 

calculating by even grid and is equal with the grid size of 5 km and 10 km, 2,825 m and 5,650 m 
accordingly. Radius of water supply well (r), by operating experience – 0,1 m. 

c) useful reserves were calculated for 50-year period of operation, or 18,250 days with two options. 
d) value of allowable decrease of level was identified provided natural reserves drawdown by half of 

thickness of water-bearing formation (S=0.5t).  
e) design hydrogeologic parameters of water-bearing formations are determined by results of 

development works, performed previously on underground water exploration sites. Value (µ) is taken as 
0,13. Value (k) in the area of Naryn sands varies within 5,8-20,7 m/daily and for forecast calculations is - 
6 m/daily. 

f) total forecast useful resources of underground water were estimated for sand water-bearing 
formations with mineralization of up to 1 and 1-3 g/dm3 with account to the use of underground water for 
utility and drinking water supply and cattle drinking place, by formula:  

1

n

iЭ
i

QQ


   ,                                                                   (7) 

where Qi – intake facilities flow rate in i-block (i = 1, 2, 3, ..., n); n – number of blocks in the area to be 
estimated. 

Results of calculations of forecast useful resources by analytical method are presented in tables 4-7. 
With account to conventional even grid of wells throughout the Naryn sands area under study with grid 
size of 5 km, forecast useful resources of underground water were taken by the 2-nd option of calculation. 
Value of forecast useful resources of underground water for the Naryn sands territory to be estimated is 
108,07 m3/s, including: fresh water (up to 1 g/dm3) – 54,27 m3/s, and light subsaline (1-3 g/dm3) – 53,8 m3/s.  

 

Table 4 – Forecast resources of fresh underground water (∆x – 10 km) 
 

Underground 
water 

mineralization, 
g/dm3 

Area of 
spread, 

km2 

 

Number 
of 

blocks, 
pcs 

Thickness, 
m 
 

Module  
of natural 
resources, 

l/skm2 

Single intake 
facility 

capacity, 
m3/day 

Forecast useful resources Module  
of forecast 
resources, 

l/s*km2 

thousand 
m3/daily 

m3/s 

Fresh (to 1) 

747 7 20 0,65 5412,52 37,89 0,44 0,59 

757 7 20 0,63 5260,48 36,82 0,43 0,56 

570 5 20 0,6 5032,42 25,16 0,29 0,51 

183 1 15 0,58 3652,27 3,65 0,04 0,23 

130 1 20 0,56 4728,33 4,73 0,05 0,42 

417 4 15 0,56 3535,68 14,14 0,16 0,39 

468 4 8 0,56 1877,36 7,51 0,09 0,19 

1824 18 15 0,53 3360,78 60,49 0,70 0,38 

505 5 8 0,53 1781,05 8,91 0,10 0,20 

2006 20 15 0,5 3185,89 63,72 0,74 0,37 

1298 12 8 0,5 1684,74 20,22 0,23 0,18 

154 1 15 0,48 3069,29 3,07 0,04 0,23 

1869 18 8 0,48 1620,54 29,17 0,34 0,18 

122 1 3 0,48 603,05 0,60 0,01 0,06 

101 1 8 0,46 1556,33 1,56 0,02 0,18 

897 8 3 0,46 578,40 4,63 0,05 0,06 

136 1 3 0,43 541,43 0,54 0,01 0,05 

Total 12184 114    322,81 3,74 0,31 
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Table 5 – Forecast resources of subsaline underground water (∆x – 10 km) 
 

Underground 
water 

mineralization, 
g/dm3 

Area of 
spread, 

km2 

Number 
of 

blocks, 
pcs 

Thick-
ness, 

m 

Module  
of natural 
resources, 

l/s*km2 

Single intake 
facility 

capacity, 
m3/day 

Forecast useful resources Module  
of forecast 
resources, 

l/s*km2 

thousand 
m3 daily 

m3/s 

Subsaline (1 – 3) 

311 3 20 0,6 5032,42 15,10 0,17 0,56 

570 5 20 0,58 4880,37 24,40 0,28 0,50 

100 1 15 0,58 3652,27 3,65 0,04 0,42 

403 4 20 0,56 4728,33 18,91 0,22 0,54 

554 5 15 0,56 3535,68 17,68 0,20 0,37 

205 2 8 0,56 1877,36 3,75 0,04 0,21 

182 1 15 0,53 3360,78 3,36 0,04 0,21 

712 7 8 0,53 1781,05 12,47 0,14 0,20 

430 4 15 0,5 3185,89 12,74 0,15 0,34 

637 6 8 0,5 1684,74 10,11 0,12 0,18 

1074 10 15 0,48 3069,29 30,69 0,36 0,33 

4558 45 8 0,48 1620,54 72,92 0,84 0,19 

464 4 15 0,46 2952,70 11,81 0,14 0,29 

2451 24 8 0,46 1556,33 37,35 0,43 0,18 

1821 18 3 0,46 578,40 10,41 0,12 0,07 

794 7 8 0,43 1460,02 10,22 0,12 0,15 

872 8 3 0,43 541,43 4,33 0,05 0,06 

Total 16138 154    299,92 3,47 0,22 

 
 

Table 6 – Forecast resources of fresh underground water (∆x – 5 km) 
 

Underground 
water 

mineralization, 
g/dm3 

Area of 
spread, 

km2 

Number 
of blocks, 

pcs 

Thickness, 
m 
 

Module  
of natural 
resources, 

l/s*km2 

Single intake 
facility 

capacity, 
m3/day 

Forecast useful 
resources 

Module  
of forecast 
resources, 

l/s*km2 
thousand 
m3/daily 

m3/s 

Fresh (to 1) 

747 30 20 0,65 16785,38 501,55 5,80 7,77 

757 30 20 0,63 16280,93 492,99 5,71 7,54 

504 20 20 0,6 15524,26 312,97 3,62 7,19 

66 3 20 0,58 15019,81 39,65 0,46 6,95 

183 7 15 0,58 12072,66 88,37 1,02 5,59 

130 5 20 0,56 14515,37 75,48 0,87 6,72 

417 17 15 0,56 11664,54 194,56 2,25 5,40 

468 19 8 0,56 6925,36 129,64 1,50 3,21 

1824 73 15 0,53 11052,36 806,38 9,33 5,12 

505 20 8 0,53 6558,42 132,48 1,53 3,04 

2006 80 15 0,5 10440,18 837,72 9,70 4,83 

1298 52 8 0,5 6191,48 321,46 3,72 2,87 

154 6 15 0,48 10032,06 61,80 0,72 4,64 

1869 75 8 0,48 5946,86 444,59 5,15 2,75 

122 5 3 0,48 2427,05 11,84 0,14 1,12 

101 4 8 0,46 5702,23 23,04 0,27 2,64 

897 36 3 0,46 5654,85 202,90 2,35 2,62 

136 5 3 0,43 2175,45 11,83 0,14 1,01 

Total 12184 487    4689,25 54,27 4,45 
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Table 7 – Forecast resources of subsaline underground water (∆x – 5 km) 
 

Underground 
water 

mineralization, 
g/dm3 

Area of 
spread, 

km2 

Number 
of blocks, 

pcs 

Thickness, 
m 
 

Module  
of natural 
resources, 

l/s*km2 

Single intake 
facility 

capacity, 
m3/day 

Forecast useful 
resources 

Module  
of forecast 
resources, 

l/s*km2 
thousand 
m3/daily 

m3/s 

Subsaline (1 – 3) 

37 1 20 0,63 16280,93 24,10 0,28 7,54 
274 11 20 0,6 15524,26 170,15 1,97 7,19 
570 23 20 0,58 15019,81 342,45 3,96 6,95 
100 4 15 0,58 12072,66 48,29 0,56 5,59 
403 16 20 0,56 14515,37 233,99 2,71 6,72 
554 22 15 0,56 11664,54 258,49 2,99 5,40 
205 8 8 0,56 6925,36 56,79 0,66 3,21 
182 7 15 0,53 11052,36 80,46 0,93 5,12 
712 28 8 0,53 6558,42 186,78 2,16 3,04 
430 17 15 0,5 10440,18 179,57 2,08 4,83 
637 25 8 0,5 6191,48 157,76 1,83 2,87 

1074 43 15 0,48 10032,06 430,98 4,99 4,64 
4558 182 8 0,48 5946,86 1084,23 12,55 2,75 
431 17 15 0,46 9623,93 165,92 1,92 4,46 

2451 98 8 0,46 5702,23 559,05 6,47 2,64 
1821 73 3 0,46 5654,85 411,90 4,77 2,62 
33 1 15 0,43 9011,75 11,90 0,14 4,17 
794 32 8 0,43 5335,29 169,45 1,96 2,47 
872 35 3 0,43 2175,45 75,88 0,88 1,01 

Total 16138 646    4648,12 53,80 3,33 
 

 
 

Figure 5 – Map of Naryn sands underground water resources 
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In the process of scientific studies, based on data of analysis of previously performed works, 
materials of RSD and field route surveys, regional map of Naryn sands underground water resources was 
made (figure 5). The map shows modules of natural resources (mln. m3/km2), natural and forecast useful 
resources (l/skm2) of underground water.  

Conclusion: 
1. Based on data of hydrogeological zoning, the area of spread of fresh underground water was 

estimated as 12,11 thousand km2 or 39,7 %, By thickness of water-bearing formation, prevailing by the 
area is the value of less than 5,0-10,0 m (14,53 thousand km2 or 47,6 %). The territory with water-bearing 
formation thickness of more than 10 m is estimated as 12,0 thousand km2 or 39,6 %. 

2. Field studies allowed estimation of the quality of used water resources. Fresh underground water 
with mineralization of up to 1,0 g/dm3 make 58% of the taken water. Their composition from bicarbonate 
and bicarbonate-sulphate with predomination of sodium cations, hardness within 2-10 mg-eq/dm3, рН 6.9-
8.2 (water from neutral to weakly alkaline). Underground water with mineralization of more than                    
1,0 g/dm3 has chloride-sulphate and sulphate-chloride sodium, sodium-magnesium chemical composition, 
with hardness of more than 10,0 mg-eq/dm3 and faintly alkaline reaction. Results of route surveys confirm 
the presence of fresh underground water in Quarternary eolian deposits both in the form of lenses, as well 
as water-bearing formations perspective for development with the purpose of utility and drinking water 
supply. 

3. Calculations of natural reserves of free-flow Naryn sands underground water are estimated as – 
42582,7 mln. m3, natural reserves module was on average – 1,39 mln. m3/km2. Natural resources of Naryn 
sands underground water are estimated as 16,59 m3/s, module of natural resources – 0,54 l/skm2 on 
average. 

4. The value of forecast useful resources of underground water for the Naryn sands territory under 
study is 108,07 m3/s, including: fresh water (up to 1 g/dm3) – 54,27 m3/s and light subsaline (1-3 g/dm3) – 
53,8 m3/s. Major part of resources of fresh and light subsaline underground water is concentrated in the 
northern part of Naryn sands massif. 
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НАРЫН ҚҰМДАРЫНЫҢ ЖЕРАСТЫ СУЛАРЫНЫҢ  

БОЛЖАМДЫ РЕСУРСТАРЫН БАҒАЛАУ 
 

Аннотация. Ауылдық елді мекендерді, мал шаруашылығын жəне жайылымдық аудандарды суару 
сумен қамтамасыз етуге байланысты мəселелерді шешу үшін Солтүстік Каспий маңындағы Нарын құмды 
массив аумағында аймақтық гидрогеологиялық зерттеулері жүргізілген. 

Жерасты суларын пайдалану тиімділігін гидрогеологиялық негіздемесі олардын болжамды ресурстарын 
бағалауы болып келеды. Жерүсті жəне жерасты суларының қазіргі заманғы жағдайын зеттеу мақсатында осы 
ауданда аймақтық экспедициялық зерттеулер жүргізілген. Нарын құмдары шегінде құмды эол шөгінділерінің 
жерасты сулары, негізінен, мал суғару, ұсақ елді-мекендерді жəне мал шаруашылығын орталықтандырыл-
маған сумен қамтамасыз ету үшін, қолмен қазылған жəне жабдықталған құдықтар қолданылады. Эолды 
шөгінділердің жерасты суларының бұрын зерттелген кен орындары пайдаланбайды. 

Аймақтық гидрогеологиялық аудандау, тұщы жəне сəл минералданған сулардың ресурстарын бағалау 
мақсатында, жалпы геология-гидрогеологиялық көзқарастарға аймақтық маршруттық зерттеу нəтижелеріне 
негізделген. Ол келесі сулы горизонтардың сипаттамаларын есепке ала отырып орындалған: тиімді сулы го-
ризонттың таралған айналасы; жерасты суыларының жату тереңдігі; сулы горизонттың қалыңдығы; жерасты 
суыларының минералдылығы. 

Нарын құмдарының болжамдық жерасты суларының ресурстарын бағалау ушін оның басты қалыптасу 
дереккөздері анықталды: табиғи (сыйымдылық) қорлары, табиғи (жаңғыртылмалы) ресурстары. 

Ғылыми зерттеу жүрісінде Нарын құмдарының жерасты сулар ресурстарының аймақтық модулдер 
картасы жасалды. Деректерді өңдеу жəне карта салуда Geomatica 2016 жəне ArcGIS 10.5 заманауи геоақпа-
раттық бағдарламалық комплекстері пайдаланды. 

Түйін сөздер: кеуектік жерасты суы, Нарын құмдары, Солтүстік Каспий маңы, гидрогеологиялық 
көрсеткіштер, табиғи қорлары, табиғи ресурстары, гидрогеологиялық аудандау, гидродинамикалық əдіс, 
болжамды пайдалану ресурстары.  
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ОЦЕНКА ПРОГНОЗНЫХ РЕСУРСОВ ПОДЗЕМНЫХ ВОД ПЕСКОВ НАРЫН 

 
Аннотация. Для решения проблем, связанных с водоснабжением сельских населенных пунктов и жи-

вотноводческих ферм, обводнением пастбищ территории проведены региональные гидрогеологические 
исследования на территории песчаного массива Нарын в Северном Прикаспии. 

Гидрогеологическое обоснование перспективности использования подземных вод заключается в оценке 
их прогнозных ресурсов. С целью изучения современного состояния поверхностных и подземных вод терри-
тории исследований проведены региональные экспедиционные исследования. Подземные воды песчаных 
эоловых отложений в пределах песков Нарын каптируются в основном колодцами, выкопанными и обо-
рудованными вручную для нецентрализованного питьевого водоснабжения животноводческих хозяйств и 
мелких населенных пунктов, а также водопоя скота. Ранее разведанные месторождения подземных вод эоло-
вых отложений не эксплуатируются. 
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Региональное гидрогеологическое районирование с целью оценки ресурсов пресных и слабоминера-
лизованных вод основано на общих геолого-гидрогеологических представлениях, результатах региональных 
маршрутных исследований. Оно выполнено с учетом следующих характеристик водоносных горизонтов: 
контур распространения перспективного водоносного горизонта; глубина залегания подземных вод; 
мощность водоносного горизонта; минерализация подземных вод. 

Для оценки прогнозных ресурсов подземных вод песков Нарын определены основные источники их 
формирования: естественные (емкостные) запасы, естественные (возобновляемые) ресурсы. 

Оценка прогнозных эксплуатационных ресурсов подземных вод производилась традиционным и гидро-
динамическим методами. В качестве традиционных методов оценки использована методология, разрабо-
танная учеными Института гидрогеологии и геоэкологии имени У. М. Ахмедсафина. 

В процессе научных исследований выполнено построение региональной карты модулей ресурсов под-
земных вод песков Нарын. Обработка данных и построение карт выполнено с использованием современных 
геоинформационных программных комплексов Geomatica 2016 и ArcGIS 10.5. 

Ключевые слова: поровые подземные воды, пески Нарын, Северный Прикаспий, гидрогеологические 
параметры, естественные запасы, естественные ресурсы, гидрогеологическое районирование, гидродинами-
ческий метод, прогнозные эксплуатационные ресурсы. 
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