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CALCULATED WATER DEMAND AS THE MAIN FACTOR
INFLUENCING THE RELIABILITY OF HYDROGEOLOGICAL
FORECASTS AT THE EVALUATION OF GROUNDWATER
ELASTIC RESERVES

Abstract. The article covers the problems of low reliability of hydrogeological forecasts concerning the state of
groundwater resources due to significant difference between the amount of estimated elastic reserves registered on
governmental level with included in prognostic calculations and actual water intake dynamics of its temporal
variations. As aresult, it leads to overestimation of prognostic levels with actual state.

This problem is most acute within the Almaty urban agglomeration. The choice of this region as a pioneer is
obvious for hydrogeologists. Within the limits of the allocated territory as of 2008, the state balance accounts for
about 15% of the total value of the drinking water quality of groundwater resources in the Republic of Kazakhstan.
The volume of groundwater production within the region is about 45%. This burden on the subsoil is not presented in
any other region of the Republic of Kazakhstan.

On the basis of available developments in this issue, given appropriate solutions and ways of changing existing
approaches to hydrogeological forecasts in estimating groundwater reserves are proposed to eliminate emerging
inconsistencies, i.e. the implementation of forecasting taking into account the real, rather than overestimated in the
calculation of the dynamics of water withdrawal.

Keywords: groundwater supply, reliability of hydrodynamic forecasts, actual water intake, management of
operation.

The reliability of hydrogeological forecasting has always been of great interest, both for the authors
ofthe forecasts themselves and for users.

With respect to the task of assessing the operational reserves of groundwater, the reliability of
forecasts is determined primarily by:

- the possibility of extracting the required amount of water for the entire design life of the water
intake facility;

- the correspondence between the magnitude ofthe predicted and actual depressions or depths of the
dynamic levels of groundwater;

- compliance ofthe quality ofthe selected water with the forecasted life ofthe water intake facility.

In this article, the main focus is on the quantitative side of the issue under consideration, stressing
that a favourable and reliable forecast is an effective basis for subsoil use management and the basis for
resolving the issues of submitting subsoil use rights for the production of groundwater to new subsoil
users.

This problem is particularly acute in the areas exploited by many subsoil users: in large cities, urban
agglomerations located on the area of artesian basins, intermountain depressions and other areas, where
groundwater is exploited in conditions of intensive interaction between existing water intakes. Even more
intensive interaction is expected between existing and projected water intakes with a load equal to the
approved groundwater reserves [1].

As an example, let us consider the Almaty city agglomeration. The core of the metropolitan area is
one of the two cities of republican subordination of Almaty, which population, as of 2016, is 1,716,779
people. The total population of the agglomeration for 2015 amounted to 2 460.4 thousand people.
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The question of assessing the correspondence between forecasts and nature is relevant for about half
a century.

In the authors' opinion [1], the reliability of the performed predictions depends on two groups of
components:

- hydrogeological parameters and boundary conditions adopted in the calculations (hydrogeological
models) or calculation schemes;

- design costs of settlement water intakes and their allocation schemes.

The first group of questions always caused the most attention of hydrogeologists. Currently, it is
being solved by creating hydro-geological models and selecting parameters and boundary conditions to
achieve a match between the model and nature in natural and disturbed conditions. The second group of
questions is usually not seriously considered, and the calculations use the specified needs and the designed
well pattern developed by the authors [1].

In the mid 60-ies of the XX century, the Ministry of Geology of the USSR, in ARRIHEG it was
assigned work on the convergence estimate of exploration data and the operation of existing water intakes.
This work was carried out throughout the territory of the USSR, and its results were subsequently
summarized in L.S. Yazvin's book "Reliability of hydrogeological forecasts in assessing the operational
reserves of groundwater" [2], which became his main doctoral dissertation.

The essence of the convergence estimate of exploration data and the operation of existing water
intakes consisted ofthe following:

- with the parameters obtained during the exploration and calculation of the reserves, and the
boundary conditions, the water intake calculation was applied to the actual arrangement of the wells, with
their actual capacity;

- the calculated lowering ofthe level obtained in the calculation was compared with the actual one;

- the analysis of the reasons revealed at comparison of actual and calculated level depressions was
carried out.

- analysis of the reasons for the discrepancy between forecasts and operating data and identification
ofthe main sources ofthe formation of groundwater operational reserves;

- selection of the optimal design scheme was made based on the analysis of operating data for the
revaluation of groundwater resources.

As a result of comparison of the calculated and actual depressions of the levels, it turned out that in
most cases their calculated values significantly exceed the actual ones.

The authors did not set out to consider all the reasons for these discrepancies, but the main ones are
related to the following. Since the piezoconductivity coefficient of the pressure water was close to 106
m2day in the case of evacuations during experimental filtration operations, which corresponded
essentially to the Thijs scheme (isolated reservoir), the calculations were carried out formally. As a rule,
only the geometric outlines of boundaries were taken into account, and such factors as overflow were not
considered in. To eliminate this contradiction, the concept of "generalized" parameters was introduced.
Most often, the piezoconductivity coefficient value (usually close to 104 m2/day) was chosen, at which the
calculated and actual level reduction at the calculated moment coincided [1].

Thus, we have considered the first part ofthe question - justification ofthe initial data for forecasting
with the purpose of counting (reassessing) operational reserves. This is the most developed part of
forecasting issues. Formally, on the basis of this, the appraisal (reassessment) of the operational reserves is
carried out. With sufficiently substantiated input data for forecasting its reliability will correspond to the
reliability of the initial data ofthe calculations, since the methodology itself and the technology of predic-
tive calculations can be considered reasonably justified theoretically, practically and methodically [1, 2].

Why, then, comparing the results of forecast calculations and the actual position of groundwater
levels, do we observe significant discrepancies in them?

Analysis of operational experience of a number of deposits of the foothill plume of the Zailiysky
Alatau allowed to identify the main reasons for this discrepancy. Let us consider them in more detail:

The first circumstance is connected with the current methodology for calculating the operational
reserves of groundwater, placing them on the state balance and then taking into account the stocks that are
on state records when calculating new water intakes or revaluing reserves. The existing practice of
counting operational reserves developed in the 70-80s ofthe XX century is reduced to the following:
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- a priority need;

- a long-term need;

- the maximum possible water abstraction.

With the regional assessments, the above scheme has been preserved, while also possible water
abstraction in perspective areas is also estimated. The calculated reserves of categories A, B, Ci and C2are
put on the state balance and are taken into account in subsequent calculations of the interaction of water
intakes.

Despite the fact that often water requirements were determined when developing integrated schemes
for the use and protection of water resources, and for specific cities and other consumers were calculated
by the main design institutes, they were repeatedly overestimated. This has led to a large gap between the
claimed water requirements (approved reserves) and actual water abstraction. Accordingly, the level
forecast performed in the calculation of reserves has a very significant difference with the actual levels
observed in the operation of water intake facilities.

Excessively high demand for water is difficult to explain. It should be noted that the norms of water
consumption used in the USSR (500 dm3day for 1 person) were almost 2.5 times higher than those in
Europe [2]. Also inthe 1970s and 1980s, there was an aspiration to build up the maximum possible opera-
tional reserves at each individual field.

The second circumstance causes significant differences between the predicted and actual use of
groundwater and is associated with the following. Water supply of cities and groups of settlements was
planned at the expense of large centralized water intakes outside the urbanized territories with the elimi-
nation of single water intakes within urban areas and other ecologically unfavorable places. However, the
real development took a different path. Explored sites located at a distance from water users have not been
developed, and the system of single water intakes is developing to this day.

An example of this situation is the Alma-Ata deposit of groundwater in the foothill plume of the
northern slope of the Trans-lli Alatau. To prevent pollution of groundwater within Almaty, in 1990, the
State Committee of the USSR recommended the liquidation of departmental water intakes with the
transfer of enterprises to centralized water supply. The number of departmental water intakes within the
Alma-Ata deposit since the previous approval of operational reserves has increased and currently stands at
about 200.

The third circumstance. During the Soviet period, in almost all cities, there were significant leaks
from main and breeding networks, resulting in unproductive losses, reaching on average about 30% of
total water extraction.

As an example, we consider the water supply system in Almaty, which is based on the use of under-
ground and surface water. The operating organization actually implements an average of 65-68% of the
supplied water from all sources into a single water supply network of the city. The loss of water during
transportation is 32-35%. Because ofthe old water supply network, about 20% ofthe water is filtered back
into the aquifer throughout the city [5, 6].

With the transition to a new economic system, the operating organizations began to pay much
attention to measures to reduce leaks, the industrial enterprises - to the transition to the circulating water
supply systems, etc. All this led to a previously not planned increase in water consumption, but, on the
contrary, to its significant reduction.

For clarity, let us consider the balance of drinking water consumption in Almaty for 1990-2040. [5,6].
To do this, we will construct a graph of the estimated demand of the megapolis used in reassessing the
exploitation reserves of the Talgar underground water deposit with the actual use of groundwater and
surface water (fig. 1).

As can be seen from the graph above, the total productivity of the water supply system tends to
decrease from 1104.6 thous.m3day in 1990 to 794.5 thous.m3day in 2010.

The estimated design demand of the city in the water by 2040 is estimated at 1640.5 thous.m3day.
Comparing the estimated demand for 2010 (1646 thousand m3day), we observe that it is twice the actual
consumption.

Let us consider the results of the analysis of the operational experience of the Alma-Ata, Talgar,
Kaskelen, Pokrovsky and Boraldai deposits of groundwater located within the piedmont plume of the
northern slopes of the Zailiysky Alatau.
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Figure 1- Graph of correlation of design and actual indicators of groundwater production and use of surface water
for water supply in Almaty

Figure 2 shows a graph of the change in total water abstraction within the Almaty urban agglome-
ration for the period 1960-2014.
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Figure 2 - Graph of total groundwater abstraction within the Almaty metropolitan area

From the presented graph it can be seen that in the period from 1960 to 1986, there was a gradual
increase in water abstraction from 62.46 thousand m3day to 1005.98 thousand m3day (16 times).
Subsequently, there is an insignificant stabilization ofthe total average annual water extraction within 940
thousand m3day. The subsequent period is characterized by a decrease in the total productivity from 760
thousand m3day in 1993 to 605 thousand m3day in 2002 and its subsequent stabilization within 640
thousand m3/day.

The maximum total annual water extraction for selected deposits falls in 1986 and is 1005.98
thousand m3day.

The reduction in the productivity of existing water intakes has undoubtedly affected the level surface
of groundwater. Currently, there is a restoration of the groundwater level throughout the territory under
consideration. This issue is especially relevant in the northern part of Almaty, where the built-up areas are
flooded.

To analyze the use and comparison with the operational reserves of groundwater in the state balance
in the Almaty metropolitan area, the following graph is constructed.

As we see, even during periods of maximum water collection, the actual productivity is 2-3 times
lower than the amount of approved operational reserves.
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Figure 4

For a visual representation of the share of the use of groundwater operational reserves that are on the
state balance within the territory under consideration as of 2014, we give the following diagram.

Figure 4 - Diagram ofthe use of the operational groundwater resources in the state balance in the Almaty metropolitan area

The analysis ofthe current state of the use of groundwater within the foothill plume of the Zailiysky
Alatau shows that the actual volume of production in these deposits does not reach the calculated values.
The share of the use of approved operational reserves within the territory under consideration does not
exceed 24%.

It should also be added that the estimated water requirements used in the initial exploration of most of
Kazakhstan's underground water resources are often taken as initial when reassessed and, at present,
without any justification. This again predetermines a low degree of reliability in hydrogeological
forecasts, even by methods of mathematical modeling.

Thus, based on the performed analysis, the estimated need for water is the least reliable. Therefore,
often even with sufficiently high reliability of the initial hydrogeological data (parameters, boundary
conditions, etc.) used in predictive calculations of groundwater operational reserves, their real reliability is
extremely unsatisfactory.

As a result, the gap between the total value ofthe operational reserves calculated and consisted in the
state balance and the actual water extraction are constantly growing, which leads to an extremely low
reliability of the forecast of groundwater status in comparison with the observed one. This hinders the
rational development of subsoil, especially in areas with intensive exploitation and difficult water mana-
gement environment, because the forecast is more "hard" than, the picture actually observed for many
decades.

Let us consider a small example. When re-evaluating the operational reserves of the Alma-Ata
underground water deposit, at the site of a local water intake for domestic and drinking water supply in a
residential complex in the southwestern part of Almaty, its productivity was limited to 1thousand m3day,
while the permissible reduction in the water intake area was 75 m, and the decrease in the level from the
operation of the wells themselves was 6.7 m. However, the calculated level cut off from interaction with
other undeveloped groundwater resources on the state balance was approximately 10 times greater (64 m),
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which resulted in a significant limitation of water extraction in the water intake area and approval of a part
of the submitted reserves for category C2. The deep occurrence of the groundwater level necessitated the
recommendation to drill two production wells, instead of operating due to dehumidification of the upper
filter intervals. In this case, there is a need to increase the depth ofthe well from 325 to 400 m.

Let us enumerate the main consequences to which predictive overestimation of water abstraction and
depths of groundwater levels leads in comparison with their actual state:

1. Granting the right to extract groundwater to new subsoil users from deeper aquifers with
increasing depth and complicating the design of wells, and as a consequence causes an increase in costs
for the construction of water intake;

2. Overestimation of the sizes of zones of sanitary protection due to the estimated increase in the
slopes ofgroundwater against the real one.

3. Since the assessment of operational reserves was carried out for the maximum possible lowering
of the level, in many cases exploration of new groundwater extractions is practically impossible, since
taking into account the mutual influence of water intakes on previously explored and new water intakes,
the calculated depressions will exceed the permissible value.

4. Corresponding overestimation of migration rates for forecasts of changes in the quality of
groundwater.

5. Overstating the negative impact of exploitation on the environment.

Conclusions:

1. At present, there is a significant gap between the forecasted in the assessment of operational
reserves and the actual state of groundwater. Forecast levels have already significantly exceeded the actual
levels for many decades. This is due to a sharp discrepancy between the forecast and actual water
extraction, since the reserves calculated and registered in the state record are many times higher than the
actual water extraction.

2. The least reliable components ofthe forecast are the size and design of the project water extraction.
Therefore, it is necessary to take into account in the forecasts only the operational reserves of groundwater
that have been mastered or planned for development.

3. Declared and taken into account in the calculation water requirements are gigantic, because they
are in most cases repeatedly overstated, and have never been achieved, and in the foreseeable future, as
shown by the trend in the dynamics of water diversion formed in recent decades, they will not be used for
practical purposes.

4. To implement the selected proposals, appropriate adjustments should be made to the regulatory
framework that regulates the principles of counting and recording groundwater resources. First of all, it is
necessary to make adjustments to the classification of operational reserves, expanding the concept of off-
balance reserves in their general structure and attributing to them all stocks that will not be used in the future.

5. It is necessary to take an administrative decision at the level of the State Reserves Committee of
the Republic of Kazakhstan on the transfer of previously explored, but not exploited, groundwater deposits
to a reserve fund (transfer to off-balance reserves). To this end, the analysis should be performed of the
reconnoitred groundwater deposits, the reserves of which were approved by the State Reserves Committee
of the USSR and the TRC until 1991. Based on this analysis, two groups of deposits will be identified.
The first group will include deposits, for which the expiry date of the reserves has expired. The second -
the deposits, for which the approval of the reserves has not yet been completed, but the operation is not
planned until the end ofthis period. The operational reserves of groundwater for both groups that are not
in demand will be transferred to off-balance reserves and will not be taken into account when exploring
new deposits and sites [5].

6. It is necessary to strengthen the role of groundwater monitoring as a real basis for predicting
changes in the state of groundwaters, and notjust its ascertaining.

REFERENCES
[1] Borevsky B.V., Grabovnikov V.A. Reliability of hydrogeological forecasts in assessing operational reserves of
groundwater. Myths and Reality. // "Exploration and Conservation of the Earth", 2010 No. 10.
[2] Yazvin L.S. Reliability of hydrogeological forecasts in assessing the operational reserves of groundwater (Methodo-
logical recommendations). M., VsEGINgEO, 1972, 149 p.

18



ISSN 1991-3494 Ne 3. 2017

[3] Andrusevich V.I. Study of the current state of groundwater resources in Kazakhstan// Materials of the International
Scientific and Practical Conference (Belarus, Kazakhstan, Russia, Ukraine) Modern problems of studying and assessing the
operational resources of drinking groundwater. September 3-5, 2008 Kiev.

[4] Andrusevich V.I., Zheksembaev Yu.M., Iskhakov A.L. "Principles of groundwater exploration on the current market
economy conditions” (Hydrogeological Research and Production Company "KazHYDEK")// Proceedings of the international
scientific and practical conference "Water: resources, quality, monitoring use and protection of groundwater resources, Almaty,
2008.

[5] Andrusevich V.1., Zheksembaev Yu.M., Rachkov S.I. "Features of exploration and assessment of groundwater opera-
tional reserves in artesian basins" (Hydrogeological Research and Production Company "KazHYDEK") // "Geology and conser-
vation of mineral resources”, Almaty 2/2004 (11), pp. 46-48.

[6] Dzhazylbekov N.A ., etc. "Report on the results of detailed groundwater exploration for the purpose of reassessing the
reserves of the Alma-Ata well field for the groundwater supply of Almaty city with a calculation of elastic reserves as of October
1, 1989", Alma-Ata GGE, 1989

[7] Sotnikov E.V., lbraimov V.M., Report on the results of the revaluation of the elastic reserves of the Alma-Ata
groundwater well -field on the site of wells No. 1421, 1955 and 3654 for domestic and drinking water supply of the residential
complex and the cottage town "Solnechnaya Dolina™ performed for "BASIS-LUX" LLP in Bostandyksky district of Almaty city
(With the calculation of groundwater reserves as of 01.07.2015).

[8] Classification of elastic reserves and prognostic groundwater resources. GKZ RK, Almaty, 1997.

E. B. CoTHukKoB, B. M. N6panmos

HAO «Ka3axcKuit HayMoHa/bHbI NCCNefoBaTeNbCKNA TEXHNYECKNIA yHnBepeuTeT um. K. W. CatnaeBa»,
Anmarbl, KasaxctaH

PACUYETHAA NMOTPEEHOCTbL B BOJIE - KAK OCHOBHOW ®AKTOP,
BAVNAOLWNNA HA AJOCTOBEPHOCTbL MNMAPOIEO/TIONMYECKUX
MPOIMHO30B INPU OLUEHKE SKCIJIYATAUNOHHbBLIX 3AMNACOB

MNOA3EMHbIX BO/,

AHHOTauma. B cTaTbe pacCMOTPeHbl BOMNPOCHI HW3KOM [OCTOBEPHOCTU TFMAPOreosiorMyeckux MPOrHo3oB
COCTOSIHMA MOA3EeMHbIX BOJ B CBfA3W C CYLLECTBEHHbIM PaCXOXAEHWE BeNMUYUHbI OLEHEeHHbIX 3KCr/yaTalMOoHHbIX
3anacoB MoA3eMHbIX BOJ, COCTOALMX Ha rocyfapCTBEHHOM 6asiaHCe U yUYUTbIBaeMbIX NPY NPOrHO3HbIX pacyértax, u
(haKTM4ecKoro Bof00T60pa M JUHAMUKY €r0 U3MEHEHUS BO BpEMEHW. 3TO NPUBOAMT K CYLLECTBEHHOMY 3aBbILLEHUIO
MPOrHO3HbIX MOHVKEHWI YPOBHEN MO CPaBHEHUIO C UX PAKTUUYECKUM NOMOXKEHUEM.

Haunbonee ocTpo 3Ta npobnema cToMT B npefenax ANMaTUHCKOW rOPOACKOI arnomepaumu. Beibop atoro pe-
rMoHa B KayecTBe MUOHEPHOr0 O4YeBUAEH ANS CNeuuanucToB rmaporeonoros. B npegenax BblaeneHHOW TeppuUTOpUm
no cocTosiHMio Ha 2008 r. Ha rocyAapcTBeHHOM 6anaHce COCTOMT OKofo 15% OT CyMMapHOW BeUYMHbI
3KCNyaTalMOoHHbIX 3anacoB MoA3eMHbIX BOA NMUTLEBOro KayecTsa B Pecny6nvke. A 06bem J06blUM NOA3EMHbIX BOA
B Mpefjenax pervoHa cocTaBfsieT 0Kono 45%. Takoil Harpy3ku Ha Hefpa HeT HW B OAHOM APYroM permoHe Pec-
ny6nmkn KasaxcraH.

Ha ocHoBe MMetoLmMXcs pa3paboToOK B 3TOM BOMPOCE, MPeAsioKeHbl MyTW WU3MEHEHUS CYLLeCTBYIOLUX Moj-
X0[0B K TMApOreosiorMyeckMM NpPorHo3aM npu OLeHKe 3anacoB MOA3EMHbIX BOJ 4151 YCTPaHeHUA BO3HUKAIOLMX
HeCOOTBETCTBWIA, T.e. BbIMO/IHEHNE MPOrHO3MPOBAHWSA C YYETOM peanbHOW, a He 3aBbILLUEHHOW MpyM pacyeTax
[LMHaMWKKN BOA0OT6OpA.

KntoueBble cnoBa: 3KCNayaTauMOHHbIe 3anacbl MOA3EMHbIX BOf, [AOCTOBEPHOCTb TUAPOAMHAMUYECKUX
MPOrHo30B, PaKTUUeCKWii BOJOOTOOP, YNpaBfeHne aKcnayaTauuei.

L ocToBepHOCTb rMAPOreonorMyeckoro NPOrHO3MpoBaHUs Bcerga npejcraBnsna 60nbWONR MHTepec,
KakK ans cammx aBTOpOB MPOrHO30B, TaK U A5 N0Nb30BaTeNed UMU.

MpUMEHUTENbHO K 3ajaye OUEHKM 3KCMayaTauMOHHbIX 3anacoB MNOA3eMHbIX BOA A0CTOBEPHOCTb
NPOrHO30B ONpejensieT, Npexje BCero:

- BO3MOXHOCTb A06bIYM HEOBXOAMMOTO KONMYEeCTBa BOAbl Ha BECb pacyeTHbIN CPOK aKcnayatauuu
BO03a60PHOr0 COOPYXEHMUS;

- COOTBETCTBME BEAMYUHbI MPOTHO3HbIX W (DAKTUYECKUX MOHMKEHUI UAN TNYOUH AUHAMUYECKUX
YPOBHEN MNOJ3eMHbIX BOJ;
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- COOTBETCTBME KauyecTBa OTOGMpaemMoOil BOAbI MPOrHO3MPYEMOMY [0 KOHLA pacvyeTHOro Ccpoka
aKcnayaTtauuy Bofo3abopHOro COOpYXeHuns.

B paHHON cTaTbe OCHOBHOW YMOp HampaBneH Ha KOMMYECTBEHHYK CTOPOHY paccmMaTpuBaemoro
BOMpoOCa, MOAYEPKHYB MpW 3TOM, YTO HaAEXHbIA M AOCTOBEPHbLIA MPOrHO3 - 3pdeKTUBHaA OCHOBA
ynpaBieHWa HeLpononb30BaHMEM (3KcnayaTalueidl) n OCHOBa pelleHUs BONPOCOB MpeAcTaBieHNs npasa
Heapononb3oBaHus 415 406bIYN NOA3EMHbBIX BOJ HOBbIM HEAPONOAb30BATENAM.

OcobeHHO ocTpo 3Ta npobnema CTOMT Ha ydacTKaxX, 3KCNayaTupyemblX MHOTMMMW HeAPOMNO/b30-
BaTeNAMU: B KPYMNHbIX ropojax, ropoAckux arnoMepanusax, pacnonoXeHHbIX Ha naowann apTe3naHCcKux
6acceiHOB, MEXTFOpHbIX BNaguH W APYrMX y4yacTKOB, TaM, TrfAe 3KcnayaTauus nNOA3eMHbIX BOJA
OCYLLeCTB/IAETCSA B YCNOBUAX WHTEHCUBHOIO B3aMMOAEWCTBUA MeXAy fLeACTBYWLWMUMM Bogo3abopamu.
Ewe 60/Mee WHTEHCUBHOe B3auMMOfeiCcTBMe MpeanonaraeTca Mexay AeACTBYHLWMMKU U NPOEKTHBIMM
BOA03abopamMm C Harpy3Koin paBHOW yTBepXAeHHbIM 3anacam Nof3emMHbIX BoA [1].

B kauecTtBe nmpumepa paccmoTpmm AJNIMATUHCKYIO FOPOACKYI arnomepauuto. A4pom arnomepauum
ABNAETCA OAMH M3 ABYX FOPOAOB Pecny6/MKAaHCKOro MoAYUHEeHMA r.AnmaTbl, HacefleHWe KOTOPOro no
AaHHbIM Ha 2016 r. coctaBnser 1 716 779 uyenosek. O6uwee e HaceneHuwe arnomepayunm Ha 2015 r.
coctaBuno 2 460,4 TbiC. yen.

Bonpoc oueHKN COOTBETCTBUSA NPOTHO30B U HATYpbl aKTyasleH yXKxe 0KOJIo NoJyBeKa.

Mo MHeHWtO aBTOPOB [1] fOCTOBEPHOCTb BbIMOMHAEMbIX MPOrHO30B, 3aBUCUT OT ABYX FPYnn cocTas-
NALWKNX:

- TUAPOTeoNIoOrMYeCcKNX MapameTpoB W FPaHWYHbLIX YCNOBUIA, MPUHATLIX B pacyeTax (rMgporeonoru-
Yyeckue MOLenn) UM pacyeTHbIX CXemax;

- MPOEKTHbIX PACX0A0B pacyeTHbIX BOL03aO0OPOB U CXEM UX pasMeLLeHus.

Hanb6onee npuctanbHoe BHMMaHWe TMAPOreonoroB BCerfa Bbl3bliBana nepBas rpynna Bonpocos. B
HacTofllLee BpeMs OHa pellaeTcs NyTeM CO34aHus rMApoOreosornyecknux mogenei n nogbopa napameTpos
W FPaHWYHbIX YCNOBWIA ANA LOCTMXKEHWS COOTBETCTBMA MOAENU M HATypbl B €CTECTBEHHbIX W Hapy-
WeHHbIX ycnoBMax. BTopas rpynna BonpocoB 06bIYHO Cepbe3HO He paccMaTpuBaeTCcs, a B pacyetax uc-
Nonb3ytTCA 3afaHHble NOTPe6HOCTM U pa3paboTaHHaa aBTOpaMy cxema pasMelleHns CKBaxXuH [1].

B cepegnHe 60-x rogoe XX Beka Munuctepctsom reonorun CCCP Bo BCEFTMHIEO 6bina noctaB-
neHa paboTa No OUEHKe CXOAMMOCTWU AaHHbIX pa3BefKW W 3KcnayaTauuum LeAcTBYHOLWUX BOL03a60POB.
3Ta paboTa BbiNoNHsANAch Mo Bcei Tepputopun CCCP, a ee pe3ynbTaTbl B MOCAEACTBUN 6biIM 0606LEHbI
B kKHure J1.C.A3BMHa «[JOCTOBEPHOCTb FMAPOre0sIorMYeckKMX NPOrHO30B MNPy OLEHKe 3KCNyaTaLUOHHbIX
3anacoB NOA3eMHbIX BOA» [2], kOTopas cTana 0OCHOBHOW ero AOKTOPCKON guccepTannu.

CyTb OLEHKM CXOAUMOCTW AaHHbIX pasBefku W 3KCMnyaTauuu AeiCTBYHLWMX BOA03a6OPOB 3aK/to-
yanacb B ClnefytoLem:

- NpuW NOMIyYeHHbIX B MpoLecce pa3BedKu M NojcyeTe 3anacoB napameTpax, U rpaHUYHbIX YCAOBUAX
npou3BoAMUACA pacyeT Bojo3abopa NPUMEHUTENbHO K peasibHON CXeme pacrnosioXeHUs CKBaXWH, C UX
(haKTUYeCKON MPON3BOANTENBHOCTLIO;

- pacyeTHOE NMOHWXEHWE YPOBHSA, MOJIy4eHHOE NpW NOACYETE, CONOCTaBNANOCH C PAKTUYECKUM;

- OCYLLEeCTBAANCA aHanM3 NPUYUH, BbIABIEHHbIX MPW CONOCTaBAEHUU (aKTUYECKUX U PacyHeTHbIX
MOHWXXEHWNI YPOBHEIA.

- OCYLLEeCTBAANCH aHANU3 NPUUYNH PacXO0XLeHWNA NPOrHO30B C AaHHbIMW 3KCNyaTauuy U BbiiBieHUE
OCHOBHbIX UCTOYHWKOB (DOPMUPOBAHUSA 3KCNNYaTaLMOHHbIX 3aMacoB NOA3eMHbIX BOS;

- MPOM3BOAMACA BbIGOP ONTUManbHOW pPacyY8THOW CXeMbl Ha OCHOBAHWW aHaNnM3a JaHHbIX 3KCNya-
Tauuu A4Ns nepeoLeHKn 3anacoB NoA3eMHbIX BOUA.

B pe3ynbTaTe CpaBHEHWUS pacyeTHbIX U (HAKTUYECKUX MOHMXKEHU YypOBHEN OKas3anocb, YTO B 60/b-
LWIMHCTBE CNyYaeB UX pacyeTHble 3HAYEHUSA 3HAYUTENIbHO NpPeBbIWAalT PaKTUUYecKue.

ABTOpblI He cTaBuAW nepef cob60i Lenb pacCMOTPeTb BCE MPUUUHBLI YKasaHHbIX PacX0oXAeHWid, HO
rnaBHble M3 HUX CBf3aHbl €O chegyrowWwmMM. T[MOCKONbKY MpPU OTKaykax MNpu MNpoBeAeHUM ONbITHO-
(OUNbTPALUOHHBLIX paboT KO3IPPULMEHT MNbe30NPOBOAHOCTM HAMOPHbIX BOA4 nNonyyanca 6AU3KUM K
106 M2/cyTKMK, 4TO COOTBETCTBOBANO MO CyLlecTBY cxeme Telica (M301MPOBAHHOrO MaacTa), pacyéTthbl Bbl-
NOMHANNUCL (popMasibHO. B HUX yUnTbIBaNUChb, Kak NpaBuio, TONbKO FeOMETpUYEeCcKMe ouepTaHusa rpaHul,
a Takume akTopbl, KaKk nepetekaHWe He y4YMTbIBaNUCb. [N yCTpaHeHMa 3TOro NpoTMBOpeYns Oblno BBe-
[LEeHO NoHATME «0606WEHHBIX» NnapaMeTpoB. Yalwe Bcero nofbupanocb Takoe 3HauyeHue KoapduumeHTa
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Nbe3onpoBogHOCTM (06bIYHO 61M3Koe K 104 M2/CyTKKM), NMpM KOTOPOM pacyéTHoe U (haKTMYeckoe MOHU-
XeHue YPOBHS Ha pacYéTHbI MOMeHT coBnaganu [1].

Takum 06pa3om, Mbl pacCMOTpenn NepByH 4YacTb BONpoca - 060CHOBaHME UCXOLHbIX AaHHbIX ANA
NPOrHO3MPOBAHUA C Lenblo nojcyerta (NepeoueHKM) aKcnayaTauMoOHHbIX 3anacosB. OT0 Hambonee paspa-
60TaHHas 4yacTb BOMPOCOB NPOrHO3MpoBaHUA. PopmManbHO Ha ee OCHOBE W BbINOMHAETCH OUeHKa (nepe-
OLeHKa) aKcnayaTauMoHHbIX 3anacoB. Mpyu AOCTaTOYHO 060CHOBAHHbLIX UCXOAHbIX AaHHbIX ANS MPOrHO-
3MpOBaHMA ero AOCTOBEPHOCTb OYyAeT COOTBETCTBOBATb AOCTOBEPHOCTU UCXOAHbBIX faHHbIX MOMOXEHHbIX
B OCHOBY pacyeToB, MOCKOJIbKY CaMy MeTOAMKY W TEXHOMOTUIO NPOrHO3HbIX PacyeTOB MOXHO NPU3HaThb
[0CTaTOYHO 0BOCHOBAHHOW TeOPeTUYECKU, MPAKTUYECKU N MeToauvecku [1, 2].

Moyemy >e Torfga, cpaBHMBas pe3ynbTaTbl MPOTrHO3HbIX Pacy€TOB U (HAKTUYECKOr0 MNON0XEHUs
YPOBHEN NOA3EMHbIX BOA, Mbl HabftojaeM B HUX CYLLEeCTBEHHbIE PaCXOXAeHUs?

AHanu3 onbiTa aKcnayatauum paga MecTOPOXAeHWA npearopHoro wneridga 3annuinckoro Anartay
MO3BO/INA BbIAENNUTb OCHOBHbIE MPUYMHbBI TAKOTO pacxoxaeHus. PaccMoTpumM ux 6onee geTanbHo:

MepBoe 06CTOATENLCTBO CBSI3aHO C MPUHATOMW W AEACTBYHOLWEA B HacTosiLlee BPEMS METOAUKOWA
nojAcyeTa 3KCNAyaTallMOHHbIX 3aNacoB MOA3eMHbIX BOJA, MOCTAHOBKW UX Ha FOCYAAapCTBEHHbIA GanaHCc U
nocnefytuem yyeTe 3anacoB, COCTOALLMX Ha roCyfapCTBEHHOM Yy4eTe MpU pacyeTe HOBbIX BOA03abopoB
nnun nepeoueHke 3anacos. CyllecTBylOLWaa NpakTUKa NoAcyeTa aKcnayaTayMoHHbIX 3anacoB C/I0XMUNach B
70-80-x rogax XX BeKa U CBOAUTCSH K C/eAYyOLWemy:

- nepsooyepesHas NOTPe6bHOCTb;

- NepcrneKkTUBHasA NOTPe6HOCTb;

- MaKCUMaNibHO BO3MOXHbI BOAOOTOOP.

Mpn permoHanbHbIX OLEHKAX COXpaHWnacb BbllleyKa3aHHas cxema, Npy 3TOM OLEHMBAETCA Takxe
BO3MOXHbI BOAOOTOOpP Ha MEPCNEKTUBHbLIX yyacTkax. lMogcumTaHHble 3anacbkl kateropuii A, B, Clmu
C2cTaBATCA Ha rocyfapCTBeHHbI 6anaHC M yUMTbIBAlOTCA B NOCAEAYHOLWMNX pacyeTax B3aMMopgelcTBUS
BOA03abopos.

HecmoTps Ha TO, YTO 3a4acTylo NOTPe6HOCTU B BOAE OMNpPeAenannch npu pa3paboTKe KOMMAEKCHbIX
CXEM WUCMO/Ib30BaHMA U OXPaHbl BOAHbIX PECYPCOB, a A1 KOHKPETHbIX FOPOLOB WU APYruX notpebutenei
paccYMTbiBaNIUCb FONOBHbLIMU MPOEKTHBIMU MHCTUTYTaMW, OHW OKa3aMCb MHOTOKPATHO 3aBblLEHHbIMMU.
370 npuBeno K 60MbWOMY paspbiBy MeXAy 3afBAeHHbIMWU NOTPebHOCTAMU B BOAE (YTBEPXAEHHbIMYU
3anacamn) U akTuyecknum BOA0OT60pOM. COOTBETCTBEHHO MPOFHO3 YPOBHEN, BLIMOMHEHHbIA Npu
nojcyeTe 3arnacoB MMeeT BeCbMa 3HAYUTENbHYI0 PasHULY C (haKTUUYECKMMU YPOBHAMU, HabNO4aeMbIMU B
npouecce aKcnayartaunm BoL03a60PHbIX COOPYXEHUIA.

UpesmepHO 3aBbllleHHas noTpe6HOCTb B BOAe TPYAHO o06bAcHMMaA. Cneayer OTMeTUTb, 4TO
ncnonb3oBasBwmecs B8 CCCP Hopmbl BogonotpebneHnsa (500 am3IcyTkm Ha 1 yen.) noutm B 2,5 pasa
npesbiWwanu obuieesponeiickme [2]. Takxke B 70-80-x rogax MMeso MecTo CTPEMJIEHUE K Hapal,MBaHUIO
MaKCUMafnbHO BO3MOXHbIX 3KCMyaTaLMOHHbIX 3aNacoB Ha KaXXA0M OTAeNIbHO B3ATOM MECTOPOXAEHMIA.

BTopoe 06CcTOATENLCTBO, 06YCNaBAMBaeT CYL ECTBEHHbIE PACXOXAEHUA MeXAY MPOrHO3UPYyeMbIM U
(haKTMYeCKUM UCMONb30BaHMEM MOA3EMHbIX BOJ U CBSA3aHO CO CnefylolwmmM. BogocHabxeHue ropojos u
rpynn HaceseHHbIX MYHKTOB MAaHMPOBANOChb 3a CYET KPYMHbIX LEHTpasn3oBaHHbIX B0OA03a6OpPOB 3a
npegenamn yp6aHM3nMpoBaHHbIX TEPPUTOPUIA C NUKBUAALMEN OAMHOYHbIX BOA03a6OPOB B npefenax
rOPOACKUX TEPPUTOPUIA U APYTUX, 3KONOTUYECKM HebnaronpuaTHbiX MecT. OgHaKo, peanbHOe pa3BUTMe
nowno no gpyromy nyTu. Pa3BefaHHble y4YacTKWU, PacrnofioXKeHHble Ha yjaieHun 0T BogonoTpebuTenei
He ocBaMBaauUChb, a CUCTEMA OAMHOYHbLIX BOJ03a60POB pa3BnBaeTCsA U N0 Cei feHb.

MpuMepoM BO3HWKHOBEHUS TaKOW CUTyaluuM MOXeET CAyXuTb AnMa-ATUHCKOE MeCTOPOXAeHue
noA3eMHbIX BOJ MPeAropHOro weiga ceBepHOro cknoHa 3aunuiickoro Anatay. Ons npegoTBpaleHus
3arpsa3HeHns NofA3eMHbIX BOA B npegenax ropoga Anmatbl B 1990 r. TK3 CCCP 6b1/10 peKOMeHA0BaHOo
NNKBUAMPOBATb BeAOMCTBEHHble B0OA03abopbl C MNepeBOAOM MNPeANpUATUIA Ha LeHTpanu3oBaHHOe
BoAgocHabxeHue. KonmyecTBO BeJOMCTBEHHbIX BOA03abopoB B npegenax AnMa-ATUHCKOTO MeCTOPOX-
LeHUa ¢ MOMEHTa NMpeAblAYLEero YTBEPXAEHUSA 3KCnAyaTalMOHHbIX 3anNacoB YBEIMUYMIOCH U HA AaHHbIN
MOMEHT cocTaBnseT nopsgka 200.

TpeTbe 06cTOATENLCTBO. B CoOBeTCKOE BpeMsA MpakTU4YecKM BO BCEX ropofax UMeNnW MecTo cylie-
CTBEHHbIe YTEYKN U3 MArnucTpasbHbIX U Pa3BOASLLNX CETel, NPUBOASALLME K HEMPON3BOAUTEbHBIM NOTe-
paMm, focTurawlmm B cpegHem okono 30 % oT obwero BogooTbopa.
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B kauyecTBe npumepa pacCMOTPUM CUCTEMY BOAOCHabXeHMa ropoga AnmaTbl, KoTopas 6asmpyetcs
Ha UCMONb30BaHWUM MOA3EMHbIX M MOBEPXHOCTHbLIX BOA. JKCMayaTupylolwas opraHusaumsa akTuyecku
peann3yeT B cpefHeM 65-68 % M3 nofaHHOW BOAbl M3 BCEX MCTOYHMKOB B €NHYI0 BOLOMNPOBOAHY CETb
ropoga. MoTepun BoAbl NMPW TPAHCMOPTMPOBKe cOCTaBnAT 32-35 %. 3-3a cTapoil BOAONPOBOAHON CETK
nopsigka 20 % BoAbl GUNbTPYeTCs 06paTHO B BOAOHOCHbBI FOPM3OHT N0 BCell nnowagn ropoaa [5, 6].

C nepexofoM Ha HOBYI 3KOHOMMYECKYH CUCTEMY 3KCMAyaTUpylowmne opraHusayum ctanm yaensito
60/blIOE BHUMAHME MEPONPUATUSM MO COKPaL,eHUIO yTeuyeK, NPOMbILLIEHHbIe NPeANPUATUSA - Mepexomy
Ha 060pOTHble CUCTEMbl BOAOCHabXeHUs U T.N. Bce 3TO NpMBENO K He NAaHUPYeMOMY paHee POCTYy
BOAONOTpebaeHNs, a HANPOTUB, K €ro CyLLecTBEHHOMY COKpaLLeHUIo.

[Onsa HarnsgHoCTM paccMOTpuM 6GanaHC MUTLEBOro BogonoTpebneHus r.Anmatbl Ha 1990-2040 rr.
[5,6]. Ans aToro noctpoum rpaMkK pacyéTHON MoTpebHOCTM Meranonuca, UCMNONb30BaHHONW Mpu nepe-
OLleHKe 3KCMnayaTauMOHHbIX 3anacoB Tanrapckoro MeCcTOPOXAEeHUs MOA3eMHbIX BOA C HaHeCEHWEM
(haKTMYeCKOro MCMo/b30BaHUsA NOA3EMHbLIX Y MOBEPXHOCTHbIX BOA (PUCYHOK 1).
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1446 1552
o 1000,0
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£ 500,0
8 0,0
c 1990r 1995r. 2000r. 2005r. 2010r. 2040r.
ac
Anva-ATVHCKoe MnB - Tanrapckoe Mns —a—[10BepXHOCTHbIE BOAbI
CymmapHast MpoekTHas NOTpedHOCTL

PUcyHOK 1- padvk conocTaB/eHust MPOEKTHBIX M (haKTUUECKWX NoKasaTeseit Ao6bIum NoA3eMHbIX BOg
11 ICTIO/b30BaHWSt NOBEPXHOCTHBIX BOZ, /19 BOAOCHAGXEHWS T. ANMaTb!

Kak BMAHO M3 npuBefEHHOrO rpaguka, cymmapHas npou3BOAUTENbHOCTb CUCTEMbI BOAOCHAOXEHUS
nMeeT TEHAEHLNIO K cokpaweHunto oT 1104,6 Teic.MIcyTkm B 1990 roay go 794,5 toic.m3IcyTkm B 2010 T.

PacuéTHas npoekTHad noTpebHOCTbL ropoga B Boge K 2040 r. oueHuBaeTca B 1640,5 Tbic.MICYTKM.
ConocTaBnas pacyétHyt noTpebHocTb Ha 2010 r. (1646 Tbic.M3/CYyTKM) Mbl Habnogaem, 4TO OHa B fABa
pasa npesblllaeT hakTMyeckoe noTpebneHue.

PaccmoTpum pe3ynbTaTbl aHanu3a onbliTa 3Kcnayartaumu Anma-ATuHcKoro, Tanrapckoro, Kacke-
neHckoro, MokpoBckoro n bopangalickoro MecTOPOXAeHUI MOA3EMHbIX BOJ, PACMOMOXEHHbIX B Mpe-
fenax NpeAropHoro wnena ceBepHbIX CKIOHOB 3annninckoro Anaray.

Ha pucyHke 2 npuBefeH rpapuk M3MeHeHWA CyMMapHOro BogooT6opa B npegenax ANMaTUHCKOW
ropoAcKoW arnomepaumnn 3a nepuog 1960-2014 rr.

M3 npeactaBneHHoOro rpamka BMgHO, YTo B nepuog ¢ 1960 no 1986 r.r. nponcxognno ctyneHyartoe
HapalmMBaHue BogooT6opa ¢ 62,46 Thic.MIcyTkn go 1005,98 Tbic.MIcyTkn (B 16 pa3). B nocnegcteuu
HabnofaeTcs HesHauuTenbHas cTabwnusauma CyMMapHOro cpefHerofoBoro BojooT6opa B npefenax
940 TbIc.M3CcyTKU. MMocnefyOLWnii Nepnos XapakTepusyeTcsa CHMXKEHWEM CYMMapHOW MPOM3BOAUTENb-
HOCTK ¢ 760 Tbic.M3IcyTKM B 1993 r. go 605 Tbic.MIcyTkn B 2002 r. 1 ero nocneaytoLlen ctabunnsaymm B
npegenax 640 Toic.M3ICYTKN.

MakcuManbHbIi CyMMapHbIi cpeAHerofoBoii BOAOOTO60P NO BbiAENEeHHbIM MECTOPOXAEHUAM
npuxogmtca Ha 1986 r. n coctaBnseT 1005,98 Tbic.MICyTKM.

CokpaleHne npou3BOAUTENbHOCTU [eACTBYOLWMX BOAJ03a60p0OB 06e3yCcNnoBHO 0TpPasuiocb M Ha
YPOBEHHO NMOBEPXHOCTU MOA3EMHbIX BOA. B HacToswee Bpemsa Habniwojaetca BOCCTaHOB/IEHWE YPOBHS
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Anma-ATnHckoe [TMTanrapckoe LLIMokpoBckoe [OKackeneHckoe —[Bopangaiickoe

PUCYHOK 2 - MpadvK CyMMapHOro Bof00T60pa NoA3eMHbIX BOA B npeae/ax ANMaTUHCKOI FOpO/CKOiA arfioMepaLm

Mof3eMHbIX BOJ Ha BCeli paccmaTpuBaemoi TeppuTopun. OCOBEHHO aKTyaneH 3TOT BOMPOC B CEBEPHOIA
yacTu ropofa Anmatbl, rae NPOMCXOAUT NOATOMNEHNE 3aCTPOEHHbIX TEPPUTOPUIA.

[ns aHanusa UCNONbL30BaHUS M COMOCTABMEHMA C YUCASLLMMMUCA Ha FOCYAapCTBeHHOM 6anaHce
3KcnayaTauMOHHbIMKU 3anacamMu MNOA3eMHbIX BOA B npejenax ANMaTUHCKOW rOpoACcKO arnomepanum
NOCTPOEH HUXKecneayWwmnin rpaduk.
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- CymMMapHbIii BOf00THOp YTBepxaéHHble I3MB
PucyHok 3

Kak Mbl BUAMM, faxe B Mepuoabl MakCcMManbHOro Bogotbopa, hakTmyeckas Npou3BOAUTENbHOCTbL B
2,3 pa3a MeHbLIe BEeIMYNHbBI YTBEPXAEHHbIX 3KCMNNyaTaluMOHHbIX 3anacos

[Ona BusyanbHOro npegcraBieHWs LONM WUCMONb30BaHMA 3KCN/yaTauMOHHbLIX 3amacoB MOA3eMHbIX
BOJ, YUCNAWMXCHA Ha roCyfapCcTBEHHOM 6anaHCce B npejenax pacCcMaTpMBaeMoOil TeppuTopuuM no co-
CTOAHMIO Ha 2014 r. npuBefém HMXKeCNeAYOLWY0 anarpammy.

PUCYHOK 4 - [inarpamma UCro/ib30BaHUs YMCSLLMXCA Ha FOCY4apCTBEHHOM GasiaHce 3KCM/yaTalMoHHbIX 3aMacoB
MoZ3eMHbIX BOA B Npeaerax ANMaTUHCKO FopoacKoii arnioMepaLm
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BbINOMHEHHbIA aHann3 COBPEMEHHOrO COCTOSHUA WCMONb30BaHMA MNOA3eMHbIX BOA B npejenax
npearopHoro wneia 3annninckoro Anatay nokasbiBaeT, UTO (pakTuyeckuii 06bEM J06bIUM Ha paccmart-
pUBaeMbIX MeCTOPOXAEHUAX He AOCTUraeT PacUETHbIX BENWUYMH. [,0N19 UCNONb30BAHUSA YTBEPXKAEHHbBIX
KcnayaTauMOHHbIX 3aNacoB B Mpejefiax paccMaTpuBaemMoil TeppUTOpMK He npeBbillaeT 24 %.

Heob6xoanmo Takxe A06aBMTb, YTO UCMOMAb3yeMble NPU MepBOHavanbHOl pa3Befke 60/bLIMHCTBA
MeCTOPOXAEeHU NoA3eMHbIX Boj KaszaxcTaHa pacyéTHble NOTPe6HOCTU B BOAE, 3a4aCTyl MPUHUMAKTCH
KaK MCXOAHbIE MPU MUX MepeoueHKe U B HacTosiwee Bpems, 6e3 Kakoro-nn6o o60CHOBaHUA. ITO BHOBb
npegonpegenseT HU3KYK CTerneHb AOCTOBEPHOCTU MPU TMAPOre0/iorMyeckux nNporHosax faxe Metojamu
MaTemMaTU4yeckoro MoAenmpoBaHuma.

Takum 06pa3om, Ha OCHOBE BbINOMHEHHOrO aHanM3a HauMeHee [OCTOBEPHOW ABNAeTCA pacuyéTHas
noTpebHOCTb B BOAe. M03TOMY, 3a4acTyl Jaxe MNpu JOCTATOYHO BbICOKOW LOCTOBEPHOCTU MCXOAHbIX
rMAPOreosorMYecKnX AaHHbIX (MapaMeTpoB, FPaHUYHbLIX YCAOBUIA ¥ T.M.), UCNOMb3YEMbIX B MPOrHO3HbIX
pacuyeTax 3KcnayaTalWOHHbIX 3anacoB MOA3EMHbIX BOA, WX peanbHas [LOCTOBEPHOCTb OKa3sbiBaeTcs
KpaillHe Hey[O0BNeTBOPUTENbHOMN.

B pesynbTaTe BCE Bpems pacTET pa3pbiB MexAy 06l el BeANYNMHON NOACUYUTAHHBIX U COCTOALUX Ha
rocyfapcTBeHHOM 6anaHce 3KCMayaTalMOHHbIX 3aMacoB U (PakTMYeCKMM BOAOOTOHOPOM, UYTO NPUBOAUT K
KpaliHeil HW3KOW [OCTOBEPHOCTM MPOrHO3a COCTOAHMA MOA3EMHbIX BOJ NO CPaBHEHUIO C HaboLaeMbIM.
3TO NpensTCTBYeT pauMoHalbHOMY OCBOEHUI Heap, 0COBEHHO B palioHax C MHTEHCUBHOW 3kcnayaTa-
LMed M CNoXHOI BOAOXO3WCTBEHHOW OBCTAHOBKON, TaK KakK MPOrHO3 OKa3blBaeTCcs 60/ee «KEeCTKUM»
yeM, pakTMyeCKM HabnogaeMas Ha NPOTSHXKEHUN MHOTUX JECATUNETUA KapTuHa.

PaccMoTpuM He6onblWoONn npumep. Mpu nepeoleHKe 3KcnayaTauMOHHbIX 3anacoB AnMa-ATUHCKOTO
MeCTOPOXAEHNA MOA3eMHbIX BOJA Ha y4yacTKe JOKa/ibHOro Bojo3abopa 415 X03MCTBEHHO-MUTLEBOTO
BOAOCHAGXEHMA XMNNOro KOMMeKca B 0ro-3anagHoi vyactu ropoga Anmatbl €ro NPpoOU3BOAUTENILHOCTb
6blna orpaHuyeHa 1 Tbic.M3ICYTKWM Npu TOM, YTO [JOMYCTUMOE MOHMXXeHWe Ha y4yacTke Bogo3abopa co-
CTaBMno 75 M, a MOHWXEHMe YypoBHA OT paboTbl caMuUX CKBaXKWH cocTaBuno 6,7 m. OfHako, pacyeTHas
cpe3ka YpOBHSA OT B3aMMOAeWCTBUA C LPYTMMW HEOCBOEHHbIMMW, HO CTOAWMMWU Ha FOCYyAapCTBEHHOM
6anaHce 3anacamu MOA3EMHbIX BOA cCOCTaBuna npumepHo B 10 pa3 6onbwe (64 M), 4yTO U NpUBENO K
CYL,eCTBEHHOMY OrpaHuyeHnto BoJ00OT6OpPa Ha yyacTKe BOfi03abopa M YTBEPXAEHUIO YacTu npepcTas-
NeHHbIX 3anacoB Mo kKateropmu C2. [nybokoe 3aneraHne ypoBHA MOA3EMHbIX BOJ 006YCNOBUNO Heo6-
XOAUMOCTb PEKOMEHAO0BaTb OypeHue ABYX 3KCMAyaTalMOHHbIX CKBaXWH, B3aMeH AeCTBYOLWMX N0 NpU-
YMHe OCYLIEHUS BEPXHUX WHTepBanoB (UNbTPOB. Mpu 3TOM BO3HMKaeT HeOOXOAMMOCTb B YBE/IMYEHUU
rNy6uHbl CKBaXMUHbI ¢ 325 fo 400 m.

Mepeyncnum OCHOBHble NOC/EACTBUSA, K KOTOPbIM NPUBOAMT MPOrHO3HOE 3aBbllleHWe BOAOOTHOPa U
rny6uH ypoBHel N0A3eMHbIX BOA MO CPABHEHUIO C UX peanbHbIM COCTOSAHUEM:

1. MpepocTaBneHne npaea 406blYM NOA3EMHbIX BOJ HOBbIM HEApPONOb30BaTensiM U3 6onee rny6okunx
BOLOHOCHbLIX FOPU30OHTOB C YBeNUYEHUEM T[YyOUHbI U OCMOXHEHUEM KOHCTPYKLUWUM CKBaXWH, WU Kak
cnefcTBue o6ycnaBnuMBaeT NOBbIWEHWe 3aTpaT Ha COOPYXXeHuUe Bogo3abopa;

2. 3aBbllleHWNI0O pa3MepoB 30H CaHMTapHOW OXpaHbl 3a CYeT PAcYeTHOro YBe/MYEeHUA YKOHOB
NOA3eMHbIX BOA NPOTUB peanbHOro.

3. MocKoNbKy OLeHKa aKcnyaTaLMOHHbIX 3anacoB OCYLW,ecTBASNACh 418 MaKCMMalbHO BO3MOXHbIX
MOHWXEHWUI YPOBHS, BO MHOTUX CllyyasX pa3BejKa HOBbIX B0OA03ab60OpOB NMOA3eMHbIX BOJ OKa3blBaeTcs
MPaKTUYeCKN HEBO3MOXHOM, TaK Kak Mpu y4yéTe B3aMMOBNUSHUS BOL03a60OPOB Ha paHee pa3BefaHHbIX U
HOBbIX BOA03a60p0OB pacUéTHble NOHMXEHUA 6YAYT NpeBblWaTh AONYCTUMYH BEIMUYUNHY.

4. COOTBETCTBYHLEMY 3aBbILUEHNID CKOPOCTEA MWUrpauumm Npu MNPOrHo3ax M3MEHeHUs Ka4vecTBa
NoA3eMHbIX BOA.

5. 3aBbIlEeHWI0 HEraTUBHOTO BO3AEMCTBMA 3KCNyaTaLM Ha OKPYXaloLWwyo cpeay.

BbiBOAbI:

1 B HacToslee BpeMsA BO3HUK CYLECTBEHHbIA paspblB MeXAy MNPOrHO3MPYEMbIM MpU OLEHKe
3KCNAyaTauMOHHbIX 3aMacoB U PakTUYeCKMM COCTOSHMEM MNOA3eMHbIX BOA. MPOrHO3HbIE YPOBHU YXe B
TEYEHNe MHOTUX LEeCATUNETUN CyLW,eCTBEHHO MpPEBbIWAKT (hakTuyeckue. ITO CBA3AHO C PE3KUM HECOOT-
BETCTBMEM TMPOrHO3HOIO W (hakTUYeCcKOro BOAOOT6Opa, MOCKOJNIbKY MOACYMTAHHble W cOoCTofWMe Ha
rocyaapCTBEHHOM y4eTe 3anacbl MHOTOKPAaTHO MPeBbIWAT pakTUuyeckuii BogooTbop.
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2. HanmeHee [OCTOBEPHLIMU COCTABMAKLWMMMN NPOrHO3a ABNAKOTCA BEIMYMHA U CXEMbI MPOEKTHOIO
BofooT60pa. Mo3aToMy HEO6XOAMMO, YYMTbiBaTb B MPOrHO3ax TO/IbKO OCBOEHHbIE WAN HaMEYeHHble K
OCBOEHWIO 3KCNMyaTalMOHHbIe 3anachl MOA3EMHbIX BOA.

3. 3asBnseMble U yunTbiBaeMble B pacyeTax NOTPeBHOCTU B BOAe ABMAKTCA TMraHTCKUMU, TaK Kak
OHW B OONIbWIMHCTBE CAy4YaeB MHOTFOKPAaTHO 3aBbllEHbl, U HUKOrfa He JOCTUranucb, a B 0603pMMOM
byaywem, Kak nokasbiBaeT copmupoBaBlIasica B NOCAeAHWE AeCATUNETUS TeHAeHUUS LUHaMUKWU
BOA00T60pA, He ByAYyT MCNONb30BaThCA ANA NPaKTUUYECKUX HYXS.

4. Ona peanus3auun BblgefleHHbIX MNPeLNOXKeHUA [OMKHbI 6biTb BHECEHbl COOTBETCTBYHOLME
KOpPPeKTUBblI B HOPMaTUBHYO 6a3y, pernaMeHTUPYIOLW YO NPUHLMUMbI NOACYeTa M yyeTa 3anacoB NofA3eM-
HbIX BO4. B nepByto oyepenb TpebyeTca BHECTUM KOPPEKTUPOBKWM B KacCUpUKaLUIO IKCNAyaTauuOHHbIX
3anacoB, paclMpuB caMo NOHATME 3ab6anaHCOBbIX 3anacoB B UX 06LW e CTPYKType U OTHECTU K HUM Bce
3anachl, KOTOpble He 6YAYT NCNONb30BaHbl B MEPCNEKTHUBE.

5. HeobxogumMo NpuWHATbL ynpaBleH4Yeckoe pewleHue Ha ypoBHe K3 Pecny6numku KasaxcTaH o
nepeBofie paHee pasBefaHHbIX, HO He 3KCNAyaTUPYeMblX MECTOPOXAEHUI MNOA3EMHbIX BOJ B PE3EPBHbIN
oHp (nepeBoj B 3abanaHcoBble 3anachl). C 3TON Lenbk A0/MKEH 6GbliTb BbIMOMHEH aHanU3 pa3BefaHHbIX
MEeCTOPOX/AEeHWA NoA3eMHbIX BOf, 3amnacbl KOTOpbIX yTBepXAeHbl TK3 CCCP u TK3 pgo 1991 r. Ha
OCHOBaHMM 3TOr0 aHanusa 6yayT BbifeNeHbl ABE TFPYNnbl MeCTOPOXAeHUA. B nepsyl rpynny BoigyT
MEeCTOPOXAEHNS, MO KOTOPbIM WMCTEK CPOK YTBEPXAEHUs 3anacoB. Bo BTOpYyl - MeCTOpPOXAeHUs, Mo
KOTOpPbIM CPOK YTBEPX/AEHUS 3anacoB elle He 3aBepLW/ICA, HO 3KCNayaTauus He nnaHUpyeTca A0 KOHLaA
3TOro cpoka. JKcnayaTaLMoHHble 3anacbl NOA3EMHbIX BOJ N0 06eMM rpynnam KoTopble He 6yAyT BOCTpe-
6oBaHbl MepeBoAATCA B 3abanaHCOBble U He YUYUTbLIBAOTCA MPU pa3BefKe HOBbIX MECTOPOXAEHUN K
yuyacTkoB [5].

6. Heo6xo04UMO yCUAUTb PONb MOHUTOPUHIA MOA3EMHbIX BOJ KakK peasibHOW 6a3bl NPOrHO3MPOBaHUS
M3MEHEHNA COCTOAHMA NOA3EMHbIX BOA, & He TONIbKO ero KoHcTaTauuu.
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BecTHMK HaunoHanbHOW akagemun Hayk Pecny6amkn KasaxcTaH

E. B. CoTHuKOB, B. M. N6panmos
K. . CaTbaeB aTbiHAarbl Kasak “NTTbIK TEXHUKa/bIK 3epTTey YHMBEPCUTETI, Anmatbl, KasakcTaH

CYTA ECENT1K C¥PAHbBIC - XXEPACTbI CY/IAPbIHbL, MAVOANAHY
LLOPNAPbIH EATANAY KE31IHAE TMAPOTEONOIrNANbLW, NMAPAMETPAEPAIH
CEHIMA1MN1MNHE 3CEP ETET1H HEI13r1 ® AKTOP

AHHOTauma. Makanafa MeMneKkeTTiK 6anaHcTarbl X3He 60/KaMAblK ecenTeynep KesiHLe ecKepineTiH xep-
acTbl CynapblHbIH GaranaHraH naiiganaHy KopnapbiHbiH aiiTapnbiKTaii aiibipmacbiHa 6aiinaHbICTbl 0napabiH KYWiH
X3He (hakTLWK cyany MeH onapiblH YakbIT 60/bIHLLIA e3repy AMHAMUKACHIH TAPOreonornanbik 60/mKayablH celm-
cisgiri maceneci KapacTbipblnagbl. B™n argaih feHreinepfiH 6omkaMablk TeMeHAeynepiHiH onapAblH HakTbl
XargalibIMeH canbICTbipraHia eneyni apTybliHa akenegi.

B~An npobnema AnmMaTbl Kanacbl MaHbIHAarbl arfoMenuopaums weriHge Ken kesgecef™ b/An allMakTbiH an-
ralikbl penHae TaHAanybl rugporeonor MamaHgap Ywid 6enrw. bepinreH aivak tepputopumsacbiHga 2008 xbingarsi
KYVii 6olibiHIWa Pecny6nmkaaarsl aybl3 Cy canacblHfarbl XepacTbl CynapblHbIH NaiijanaHy KOpnapblHbIH LamMameH
15 % MeMenkeTTiK 6anaHcTa. AN OCbl aiiMak LUEriHAe YepacTbl CynapbliH eHAipy 45 % K¥paigbl. Pecny6/imKaHbIH
6acka aimakTapblHa Xep KoiHayblHa 6 HAal acep KenTipinmenai.

Ocbl Macene 60MbIHLLIA KOPbITbIHALI HEri3iHAe XepacTbl CynapblHbIH KOpnapblH 6aranay KesiHgeri rugporeo-
noruanbiK 6omkaynapabiH Kasipri agicTepiH e3repTy ~CbiHbiNafbl, ATHU cyany 6apbICbiH ecenTey Ke3Bae 60/mkKayabl
6”\pManamai HakTbl peTiHfe OpblHAAY "CbIHbINAAbI.

TYWin cosgep: xepacTbl CynapblHbIH MaiifanaHy Kopnapbl, MMApOAvMHaMUKaIbIK 60/ KaMAapbiH CeLl ML,
thaKTinik cy any, nainganaHygbl 6ackapy.
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