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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 және 

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 әрі the Science Citation Index Expanded, 
the Social Sciences Citation Index және the Arts & Humanities Citation Index-ке қабылдау мәселесін 
қарастыруда. Webof Science зерттеушілер, авторлар, баспашылар мен мекемелерге контент 
тереңдігі мен сапасын ұсынады. ҚР ҰҒА Хабарлары. Геология және техникалық ғылымдар 
сериясы Emerging Sources Citation Index-ке енуі біздің қоғамдастық үшін ең өзекті және беделді 
геология және 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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RK PROBABILISTIC HYDROGEOLOGICAL MAP 
 

 Abstract. Hydrogeological maps are currently one of the most important elements of the image of the 
hydrogeological situation in both regional and local representation. In accordance with the existing instructions, they 
are compiled on the basis of t opographic, geological and tectonic maps of various scales based on the results of 
hydrogeological surveys and reflect the boundaries of the distribution of aquifers and complexes, confined, as a rule, 
to geological-stratigraphic and tectonic formations and their real manifestations on the ground (sources, wells, 
drilling wells). In addition to the General hydrogeological maps described above, special hydrogeological maps and 
sections are compiled that reflect the individual sides of the hydrogeological process – maps of the depths of the 
groundwater level, maps of the filtration properties of the host rocks, maps of the water supply and the level of 
aquifers, maps of the chemical composition of groundwater and others.  

 All the above-mentioned hydrogeological maps and sections are static and do not reflect the dynamics of the 
hydrogeological process in time. They only reflect on the geological and tectonic basis obtained during the 
hydrogeological survey process one-time field initial hydrogeological parameters (flow rates of individual sources 
and hydrogeological wells, the chemical composition and physical quality of groundwater, some hydrogeological 
parameters of aquifers). For these reasons, they can not serve as a benign basis for predicting the further development 
of the hydrogeological process. Forecast hydrogeological calculations based on such initial data are not characterized 
by high accuracy and reliability, usually not higher than 15-30%. 

 In the present article on the basis of our own research we propose new principles and provide specific 
examples of building a fundamentally different type of hydrogeological maps that reflect the dynamics of the 
hydrogeological process in time, significantly increasing the accuracy and reliability of predictive hydrogeological 
calculations and hydrogeological-reclamation forecasts (up to 1-5%). Such maps are built on the basis of long-term 
monitoring data on the regime of groundwater and its chemical composition, pre-processed using mathematical 
methods of probability theory and the theory of random functions on the actual material typical for the South of 
Kazakhstan Tashutkul Irrigation massif. As a result, probabilistic hydrogeological maps of the position of 
groundwater levels, aquifer capacity, groundwater resources of varying degrees of security (5, 25, 50, etc.,%) were 
obtained. Received cards of various types of probability distribution and forecasting of hydro-geological process, etc. 
In such complex probabilistic hydrogeological maps are sufficiently benign basis for prediction of the 
hydrogeological-reclamation situation on irrigated tracts and can serve as a reliable basis for projecting the resource 
potential of the groundwater of certain regions and social formations. 

 Key words: Existing hydrogeologiczny maps, cross sections. Static maps. Insufficient accuracy of existing 
hydrogeological calculations and forecasts. Probabilistic hydrogeological maps. Monitoring baseline data. Methods 
of probabilistic data processing. Significantly improved the accuracy of hydrological calculations and drainage-
hydrological forecasts. 

 
 Introduction. The deterioration of irrigated land in Kazakhstan [2,10,14,17,22,31] requires the 

search for new, more economical methods and technologies of irrigation, and in addition new, primarily 
local sources of irrigation water. This category includes groundwater with significant potential resources 
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in Kazakhstan [2,8,9,14,17,19-22,31]. Analysis of the publications known in the scientific literature 
[3,4,7,6,11,13,17,19,21-23,32,34,39-43] shows that despite the abundance of calculation formulas and 
methods, a number of important issues arising in the calculation and design of vertical drainage on 
irrigated areas and in the use of groundwater for irrigation remains to this time insufficiently studied. 
These include: the need to take into account the regime of irrigation water infiltration at the upper 
boundary of the flow, the definition of inter-drainage distances, taking into account the boundary 
hydrogeological conditions, the definition of the reclamation effect of water intake, taking into account 
changing natural and anthropogenic conditions.  

Outlined above specific scientific issues addressed in the process of implementing a special State 
research program for the study of the state Testconsole array of irrigation, which are typical for arrays of 
river valleys and rivers of southern Kazakhstan (figure 1). As a result of improper operation of irrigation 
systems there is a progressive rise of groundwater levels predetermining further salinization of soils and 
groundwater [5,7,22,17]. Hydrogeological parameters of aquifers and hydrogeological wells were 
investigated on the site of the existing vertical drainage in the novotroitskiy state farm in the field, water 
balance observations and studies were carried out. As a result, the discrepancy of hydrogeological 
parameters was established, obtained from surveys and data exploitation. The material on the regime of 
groundwater for the entire available observation period (5-25 years) was collected and generalized for a 
total of 256 observation points. 

 

 
 

Figure 1 – Physical and geographical map of southern Kazakhstan. Main irrigation areas:  
1-Kyzylkum, 2 - Arys Turkestan, 3 - Talas, 4 - Tashutkul 

 
On the basis of the statistical analysis of the data of regime observations, probabilistic and statistical 

maps of groundwater levels, evaporation power and resources of different availability were constructed. 
On the basis of the use of the materials of such maps, a method for calculating the supply at the upper 
boundary of the groundwater aquifer and the use of this value in the calculations of groundwater intakes 
[6,17,22] has been developed. Water balance studies have shown that in irrigated areas more than 90% of 
groundwater supply is lost from irrigation networks and irrigation fields. When using the developed 
original scheme of water management calculation of vertical drainage on the irrigation massif, irrigation 
water saving will be up to 20 - 30% with simultaneous improvement of reclamation and hydrogeological 
conditions. Been zoning Testconsole array of irrigation in terms of application of the developed methods 
of calculation of underground water intake [17,22,41]. 

Methods of work. In accordance with the currently existing instructions [24-30,35] hydrogeological 
maps are compiled on the basis of topographic, geological and tectonic maps of different scales on the 
results of hydrogeological surveys and reflect the boundaries of the distribution of aquifers and 
complexes, confined, as a rule, to geological-stratigraphic and tectonic formations and their real 



ISSN 2224-5278                                                                                Series of Geology and Technical Sciences. 2. 2020 
 

 105 

manifestations on the ground (sources, wells, boreholes). They are simultaneous, static, to a certain extent 
random.  

In our studies, forecast probabilistic and statistical maps were built on the basis of probabilistic and 
statistical analysis of monitoring data on the network of observation wells. Generally, a series of 
observations of at least 10 years in length for each well is recommended. The accuracy and reliability of 
the maps themselves is determined by the density of the observation network. For maps of scale I:100000 
the density of the reference (opened underground water) network is considered sufficient in the presence 
of an average of one point per 1km2. with a sparser grid mapping schema. Points with short series of 
observations in our case resulted in a long representative series of wells with similar hydrogeological 
conditions. Then, using the research methodology of the statistical population, we obtained the theoretical 
law of probability distribution corresponding to the essence of the process [15,16,18,22,36,37]. On 
integral curves of securities calculated the value of the securities of the depths to the water at each 
observation well.. Under normal and lognormal laws, probabilistic paper (Hazen fiber) was used, on which 
the curves acquire the character of straightened lines [36,37]. 

The most important hydrogeological information for the preparation of various water management 
projects is usually contained in the level maps 1-,5-,50-,75-,95%-of security or repeatability in 1, 5, 20,              
50 times per 100 years. Having a corresponding distribution curve for each well, we obtain depths 
corresponding to the probability of repetition in a given number of years. Thus, groundwater levels of              
50 % of availability serve as a source material for mapping the average annual depth of groundwater. Of 
particular note are forecast maps of the depths of groundwater of rare occurrence (I every 100 years). Such 
levels are usually not practically observed, but which can be expected with security of 1 and 99 %.  

In principle, it is possible and practical to draw up probabilistic and statistical maps of other 
hydrogeological parameters - amplitudes of fluctuations in levels, resources, supply and evaporation of 
groundwater to others, some of them are given below. The principles of their construction are similar. 

The analysis of the actual predictive probability and statistical cards for example Testconsole 
array of irrigation. The starting material for predictive probabilistic and statistical maps of 
hydrogeological parameters for the site Testconsole array of irrigation, based on data from regime 
observations for 230 wells network Dzhambul hydro-geological expedition of the Kazakh SSR MG (66 
SLE.), Chimkent hydrogeological expedition reclamation of Gavrilovskaya Mivh of the USSR (110 SLE.) 
and Dzhambul of oblselvodkhos of the Kazakh SSR (54 SLE.). The longest series of observations were 
available for wells DGE (average 10-25 years), slightly lower (up to 5-8 years) on the network CHGME 
and the least long (up to 3-5 years) on the network Dzhambul regional meliovodkhoz. The latter were used 
only for data interpolation and boundary refinement (figure 2, table 1). 

 
Table 1 – The depth of groundwater levels of different security in the territory Testconsole array of irrigation (km2/ %) 

 

Provision, 
% 

Groundwater levels, m 

0 - 1 1 - 3 3 - 5 >5 

1 
70 

10,1 
461 
70,2 

61 
9,2 

71 
10,3 

5 
36 
5,4 

445 
67,1 

72 
10,8 

100 
15,0 

25 
25 

3,77 
434 
65,5 

94 
14,8 

110 
16,1 

50 
12 
1,8 

370 
55,8 

144 
21,8 

137 
20,6 

75 
10 
1,6 

276 
41,6 

251 
38,6 

131 
19,8 

95 
8 

1,2 
224 
36,8 

270 
40,2 

141, 
21,7 

99 
– 
 

208 
32,5 

265 
40,0 

190 
27,5 
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Figure 2 – Map of the location of the monitoring network on the Tashutkul irrigation array. Made: E.I. Lagutin, M.V. Luzina 
 

With the area of the characterized part of the array about 37 thousand hectares (see table 1), the 
density of the observation network is about 6.1 points per 10 km2 of array area, including about 1.4 
representative points with long-term series of observations. This ensures the reliability of hydrogeological 
parameters in relation to the scale of about 1:50000. 

In figures 2-6 shows maps of groundwater levels of the Central part of the array Testconsole 
irrigation of various degrees of security. For the comparative analysis the generally accepted gradations of 
depth of groundwater levels - up to 1 meter, 1 - 3 m, 3 - 5 m and more than 5 meters were chosen. In table 
1 it is shown that with the increase of security (maximum depth) levels vary significantly, so 1 every          
2 years (50 % security) groundwater levels up to 3 meters occupy 58 % of the area. Other depths (3-5 m 
and more than 5 m) occupy about 40 %, 1 time in 20 years close (up to ZM) occurrence is possible by      
73 %, and 1 time in 100 years these areas are about 90 %, including depths up to 1 meter are assumed to            
0.1 % of the area. On the contrary, with high reliability in 19 years out of 20, depths up to 1 meter occupy 
about 1%, 1-3 to 38.8% of the area. About 60 % of the area is characterized by a depth of more than         
3 meters. 

It should be noted that the concept of "security of the process" in refraction to the assessment of 
groundwater levels is somewhat different from that adopted in hydrology. A wide variety of cutting 
factors and their combinations determine the diversity of their impact on groundwater levels over time and 
the corresponding diversity of the distribution of the process security over the area of the massif. for 
rice.3-4 two maps are presented: a Map of the depth of groundwater levels of Tashutkul massif on a 
specific date - March 1 and a Map of statistical security (%) of groundwater levels on the same date. 
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Figure 3 – 

Map of groundwater levels in the array  
Testcursor irrigation (pre-vegetation period).  

Made: E.I. Lagutin, M.V. Luzina 

Figure 4 – 
Map of probabilities of exceedance levels  

of groundwater Testcursor array of irrigation  
(after the vegetation period).  

Made: E.I. Lagutin, N.G. Vorodgeeva 
 

Of particular interest is the Map of groundwater table (figure 4), the analysis of which shows that 
with the overall prevalence of levels of 50 - 75 % of security on the array as a whole, there is a significant 
diversity. Some very large areas of intensively irrigated land are characterized by relatively low security 
(25-50 =%), in other cases, on the contrary, the security is relatively high, up to 75-95% or more (figure 5, 6).  

 

 
 

Figure 5 –  
Depth map of groundwater levels (25 % security).  

Made: E.I. Lagutin, N.G. Vorodgeeva 

Figure 6 –  
Depth map of groundwater levels (75 % security).  

Made: E.I. Lagutin, N.G. Vorodgeeva 
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The importance to ameliorative hydrogeological evaluation to justify the design of drainage measures 
for the calculation of underground water have special hydrogeological maps obtained from the use of data 
on fluctuations of groundwater levels. These include, first of all, maps of the amount of evaporation 
(supply) of groundwater through the aeration zone, maps of "pulsation" of supply, maps of the rates of 
change of groundwater levels and maps of groundwater resources of different security.  

In other words, the amount of feed per time interval (∆t) is proportional to the change in groundwater 
levels over the same time interval. 

Maps of evaporation and groundwater supply are obtained from the analysis of the General equation 
of groundwater supply. 

μ (∂H/∂t) = T (∂2H/∂x2) + T (∂2H/∂y2) + ∂W/∂t                                        (1) 

For point conditions, where the left side characterizes the change in moisture, the right - the 
distribution of pressure and power, the equation takes the form: 

  μ∆N/∆t = ∆H/∆t                                                                 (2) 

In our calculations ∆x = 1 month., a ∆H=NT+1-Ht , that is. changes in groundwater levels for            
1 month were analyzed, then the data were recalculated in another series (m3/day per 1 ha of area), after 
which they were subjected to statistical processing. According to the results of statistical processing maps 
of groundwater evaporation were constructed (figure 7, 8). 

 

  
Figure 7 –  

Map evaporation of groundwater Testcursor array of irrigation 
(75 % security). Made: E.I. Lagutin, N.G. Vorodgeeva 

Figure 8 –  
Map of local modules groundwater Testconsole array  
of irrigation. Made: E.I. Lagutin, N.G. Vorodgeeva 

 

 Analysis of such maps of different security for Tashutkul massif shows that in the year of 50 % 
security or in every second calendar month evaporation of groundwater occurs only in the Central part of 
the massif in small areas. On the overwhelming area of the massif there is the presence of groundwater 
supply in sizes up to 5 - 10 m3/day per 1 ha, which indicates the rise of groundwater levels at a rate of up 
to 0.01 - 0.1 m per month. The distribution of these values over the area of the array is very variegated. 
However, there is reason to believe that higher rates of level fluctuations are due to artificial reasons, i.e. 
intensively irrigated areas. Conditionally it is possible to allocate zones with speeds more than                 
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0,1 m/month and less than 0,1 m/month and the first to carry to conditions of intensive irrigation and 
irrigation losses and the second – to conditions of weak irrigation losses. This situation, however, requires 
further study and is not the subject of this study. In periods 5% probability of the process, i.e. 1 time in         
20 months the evaporation is negative, ie groundwater is fed in the sizes of 25 - 50 m3/day per 1 ha on the 
predominant areas of the Central part of the massif, 10 - 25 m3/day per 1 ha on the southern part,             
50-75 m3/day per 1 ha - in the Northern and North-Eastern parts of the massif. 

At 95 % of the provision of the process, that is, 1 time in 20 months, evaporation from the surface of 
groundwater occurs, and on the vast majority of the array (up to 90%) it is up to 25 m3/day per 1 ha. At 
99% of the provision, i.e. 1 time in 100 months. (1 time in 7.5 years) the process is characterized by 
increased evaporation. While in the Central and southern parts it is 25-50 m3/day/ha, in the Northern part 
of the massif it is mainly 50 - 100 m3/day/ha and more than 100 (see figure 8) so of interest is the forecast 
Map of mathematical expectations of the values of evaporation (power) of groundwater. On this map, 
which contains essentially the average annual situation, separate zones are clearly distinguished, 
characterizing the tendency to the total consumption of groundwater and to reduce their levels in 
sufficiently large sizes (up to 0.1 m3/day/ha) and zones characterized by some average annual nutrition 
(also in sizes up to 0.1 m3 /day/ha). The first are arranged in two horizontal bands at latitude G. Chu -        
S. Novotroitskoe in the Northern part of the massif, also in irrigated areas of removal cones in the foothills 
of HR. Khantau in the Eastern part of the massif (see figure 1B9.). In the rest of the territory there is a 
supply of groundwater. These are primarily irrigated areas in the head parts of the left-Bank and right-
Bank main canals, in the Central part of the left Bank and in the Northern part of the district. The long-
term trend towards rising groundwater levels in these areas requires active intervention to prevent 
salinization of soils and groundwater. The map of annual amplitudes of groundwater levels is made on the 
basis of statistical data processing of annual changes in the amplitude of the wells of the regime network. 
The most common annual amplitude in the range of 1-2 meters. On the Eastern edge of the massif with the 
approach to the middle parts of the removal cones amplitudes increase to 2-3 and more meters. 
Amplitudes on actively irrigated areas adjacent to the head of the left-Bank and right-Bank channels are 
also high. 

Based on the Map of annual amplitudes of groundwater level fluctuations (figure 7) a Map of 
groundwater resource modules (figure 8). The module of groundwater reserves is the value of natural 
reserves formed per unit area. Following this definition, annual groundwater volumes per 1 ha per year 
were calculated in cubic metres. From the analysis of the map it follows that annually about                    
1.5-3.0 thousand m3/ha of ground water is formed on the overwhelming area of the massif. In some 
significant areas in the Eastern part of the array modules reach values of 3.0-4.5 thousand m3/ha. Even 
higher modules of 4.5-7.5 thousand m3/ ha are observed in the head part of the left-Bank and right-Bank 
channels on the areas of intensive irrigation 

It should be noted that due to the rather good conditions of internal outflow in these areas, the 
groundwater reserves indicated on the Map are drained, mainly in the autumn-winter period and replenish 
the main drainage of the district - the Shu river.  

Conclusion. The probabilistic hydrogeological maps of groundwater levels presented in this article 
and the special hydrogeological maps obtained on their basis described above can and should be widely 
used in the practice of design of reclamation measures in the development of the irrigated massif, 
including the calculations of groundwater withdrawals and vertical drainage. In meliorative-
hydrogeological constructions, in particular, specific figures and areas of 5 and 25% of security are 
important, which corresponds to a minimum of 75 % and 95 % of security. This means that these 
minimum levels are possible once every 4 years (75 %) and once every 20 years (95 %). Can be used as 
input data in the design of reclamation drainage, including vertical, appropriate level of security. Security 
is 1 %, i.e. 1 every 100 years is very important in the design of foundations of critical structures, in order 
to assess their possible subsidence. Maps of 75 % and above (maximum) can be used in the design of 
groundwater intakes, and in accordance with the necessary design security, that is, the depth of 
groundwater levels should not be below 75 % of the security specified in 15 cases out of 20. In addition, 
such maps will be very useful in urban studies, predictive micro-seismic zoning, military engineering 
surveys, airfield construction, etc. 

We recommend you to authorized organizations (GKZ) to produce the estimated acceptance of the 
protected categories of groundwater for deposits of underground water, drawing it on offer in this article a 
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probabilistic methodology for hydrogeological maps, which certainly enhance the objectivity and 
scientific conclusiveness protected final numbers and results. 

 Gratitudes. Deep gratitude to colleagues and companions in work in expeditions and further 
processing of initial monitoring information – G.G. Loshkov, I.Zh. Kadyrova, M.V. Luzina,                  
N.G. Vorozheeva, Е.А. Koytunenko. 
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МАҢЫЗДЫ ГИДРОГЕОЛОГИЯЛЫҚ КАРТАЛАР 

 
Аннотация. Гидрогеологиялық карталар қазіргі уақытта өңірлік және жергілікті көріністегі гидрогеоло-

гиялық жағдайды бейнелеудің маңызды элементтерінің бірі болып табылады. Қолданыстағы нұсқаулықтарға 
сәйкес олар гидрогеологиялық түсірілім нәтижелері бойынша әр түрлі масштабтағы топографиялық, 
геологиялық және тектоникалық карталар негізінде жасалады және әдетте геологиялық-стратиграфиялық 
және тектоникалық түзілімдерге ұштастырылған су тұтқыш деңгейжиектер мен кешендер-дің таралу 
шекарасын және олардың жергілікті жердегі нақты көріністерін (көздер, құдықтар, бұрғылау ұңғымалары) 
көрсетеді. Жоғарыда сипатталған жалпы гидрогеологиялық карталардан басқа гидрогеологиялық процестің 
жекелеген жақтарын көрсететін арнайы гидрогеологиялық карталар мен тіліктер – жер асты сулары дең-
гейінің жату тереңдігінің карталары, сыйысымды жыныстардың сүзу қасиеттерінің карталары, су өткіз-
гіштігінің және су тұтқыш қабаттардың деңгей өткізгіштігінің карталары, жер асты суларының химиялық 
құрамының карталары және басқалар жасалады.  

Жоғарыда белгіленген барлық гидрогеологиялық карталар мен тіліктер статикалық және гидрогеоло-
гиялық процестің уақыт динамикасын көрсетпейді. Олар тек гидрогеологиялық-түсіру процесі барысында 
алынған геологиялық-тектоникалық негізде бірмементті далалық бастапқы гидрогеологиялық параметрлерді 
(жекелеген көздер мен гидрогеологиялық ұңғымалардың дебиті, жер асты суының химиялық құрамы мен 
физикалық сапасы, су тұтқыш қабаттардың кейбір гидрогеологиялық параметрлері) көрсетеді. Көрсетілген 
себептер бойынша олар гидрогеологиялық процестің одан әрі дамуын болжаудың сапасыз негізі бола алмай-
ды. Мұндай бастапқы деректерге негізделген болжамды Гидрогеологиялық есептеулер, әдетте 15-30%-дан 
жоғары емес дәлдікпен және сенімділікпен ерекшеленбейді. 

Осы бапта өз зерттеулерінің негізінде біз жаңа қағидаттарды ұсынамыз және гидрогеологиялық 
карталардың принципті басқа түрін құрудың нақты мысалдарын келтіреміз, ол уақыт бойынша гидрогео-
логиялық процестің динамикасын көрсетеді, болжамдық Гидрогеологиялық есептеулер мен гидрогеоло-
гиялық-мелиоративтік болжамдардың дәлдігі мен дұрыстығын айтарлықтай арттырады (1-5%-ға дейін). 
Мұндай карталарды біз жер асты суларының режимі және олардың химиялық құрамы туралы көп жылдық 
мониторингтік мәліметтер базасында, Қазақстанның оңтүстігіне тән Ташуткул суару алқабының нақты 
материалында Ықтималдықтар теориясының математикалық әдістерін және кездейсоқ функциялар теория-
сын пайдалана отырып алдын ала өңделген. Нәтижесінде жер асты сулары деңгейінің, су тұтқыш қабаттың 
қуаттылығының, қамтамасыз етілу деңгейі әртүрлі Жер асты сулары ресурстарының (5, 25, 50 және т.б., %) 
жағдайының ықтимал гидрогеологиялық карталары алынды. Коплексте мұндай ықтимал гидрогеологиялық 
карталар суармалы алқаптардағы гидрогеологиялық-мелиоративтік жағдайды болжау үшін жеткілікті сапалы 
негіз болып табылады және жекелеген өңірлер мен әлеуметтік түзілімдердің жер асты суларының ресурстық 
әлеуетін болжау үшін сенімді негіз бола алады. 

Түйін сөздер: Қазіргі гидрогеологиялық карталар, тіліктер. Карталардың статикалылығы. Қолданыстағы 
гидрогеологиялық есептер мен болжамдардың дәлдігі жеткіліксіз. Ықтимал гидрогеологиялық карталар. 
Мониторингтік бастапқы деректер. Деректерді ықтималдық өңдеу әдістері. Гидрогеологиялық есептеулер 
мен мелиоративтік-гидрогеологиялық болжамдардың едәуір жоғары дәлдігі. 
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ВЕРОЯТНОСТНЫЕ ГИДРОГЕОЛОГИЧЕСКИЕ КАРТЫ 
 

Аннотация. Гидрогеологические карты являются в настоящее время одним из важнейших элементов 
изображения гидрогеологической ситуации как в региональном, так и в локальном представлении. В 
соответствии с существующими инструкциями они составляются на основе топографических, геологических 
и тектонических карт различного масштаба по результатам гидрогеологической съемки и отражают границы 
распространения водоносных горизонтов и комплексов, приуроченных, как правило, к геолого-стратиграфи-
ческим и тектоническим образованиям, и их реальные проявления на местности (источники, колодцы, 
буровые скважины). Кроме описанных выше общих гидрогеологических карт, составляются специальные 
гидрогеологические карты и разрезы, отражающие отдельные стороны гидрогеологического процесса – 
карты глубин залегания уровня подземных вод, карты фильтрационных свойств вмещающих пород, карты 
водопроводимости и уровнепроводности водоносных горизонтов, карты химического состава подземных вод 
и другие.  

Все обозначенные выше гидрогеологические карты и разрезы единомоментны и не отражают динамику 
гидрогеологического процесса во времени. Они лишь отражают на геолого-тектонической основе получен-
ные в ходе гидрогеолого-съемочного процесса полевые исходные гидрогеологические параметры (дебиты 
отдельных источников и гидрогеологических скважин, химический состав и физические качества подземной 
воды, некоторые гидрогеологические параметры водоносных горизонтов). По указанным причинам они не 
могут служить доброкачественной основой прогнозирования дальнейшего развития гидрогеологического 
процесса. Прогнозные гидрогеологические расчеты, основанные на таких исходных данных, не отличаются 
высокой точностью и достоверностью, обычно не выше 15-30% . 

В настоящей статье на основании собственных исследований нами предлагаются новые принципы и 
приводятся конкретные примеры построения принципиально другого типа гидрогеологических карт, отра-
жающих динамику гидрогеологического процесса во времени, существенно повышающие точность и досто-
верность прогнозных гидрогеологических расчетов и гидрогеолого-мелиоративных прогнозов (до 1-5%). 
Такие карты построены нами на базе многолетних мониторинговых данных о режиме подземных вод и их 
химическом составе, обработанных предварительно с использованием математических методов теории 
вероятностей и теории случайных функций на фактическом материале типичного для юга Казахстана 
Ташуткульского массива орошения. В результате были получены вероятностные гидрогеологические карты 
положения уровней грунтовых вод, мощностей водоносного горизонта, ресурсов подземных вод различной 
степени обеспеченности (5, 25, 50 и т.д. %). Были получены карты различных типов распределения вероят-
ностей и прогнозирования гидрогеологического процесса. В комплексе такие вероятностные гидрогеоло-
гические карты служат достаточно доброкачественной основой для прогнозирования гидрогеолого-мелио-
ративной ситуации на орошаемых массивах и могут служить надежной основой для прогнозирования 
ресурсного потенциала подземных вод отдельных регионов и социальных образований. 

Ключевые слова: Существующие гидрогеологические карты, разрезы. Статичность карт. Недоста-
точная точность основанных на них существующих гидрогеологических расчетов и прогнозов. Вероят-
ностные гидрогеологические карты. Мониторинговые исходные данные. Вероятностная обработка.  
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