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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 a result, 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
of the 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 of the predicted and actual depressions or depths of the
dynamic levels of groundwater;

- compliance of the quality of the selected water with the forecasted life of the 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 of the 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 of the 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
of the main sources of the 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
m’/day 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 m*/day) was chosen, at which the
calculated and actual level reduction at the calculated moment coincided [1].

Thus, we have considered the first part of the question - justification of the 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 of the 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 of the XX century is reduced to the following:

—— |4 ——
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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, C; and C, are
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 dm’/day for 1 person) were almost 2.5 times higher than those in
Europe [2]. Also in the 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-Ili 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 of the old water supply network, about 20% of the 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.m’/day in 1990 to 794.5 thous.m’/day in 2010.

The estimated design demand of the city in the water by 2040 is estimated at 1640.5 thous.m’/day.
Comparing the estimated demand for 2010 (1646 thousand m’/day), 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 m’/day to 1005.98 thousand m’/day (16 times).
Subsequently, there is an insignificant stabilization of the total average annual water extraction within 940
thousand m’/day. The subsequent period is characterized by a decrease in the total productivity from 760
thousand m’/day in 1993 to 605 thousand m®/day 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 m’/day.

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.

— 16 ——
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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.
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Figure 4 — Diagram of the use of the operational groundwater resources in the state balance in the Almaty metropolitan area

The analysis of the 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 of the 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 1 thousand m’/day,
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 C,. 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 of the 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 of groundwater 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. Opverstating 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 of the 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 of this 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 not just its ascertaining.
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HAO «Kazaxckuii HallMOHAJIBHBIHN HcclieoBaTenbCKuil TexHnueckuil ynusepcuteT uM. K. M. CatnaeBay,
Anmartsl, Kazaxcran

PACUETHAS HIOTPEBHOCTD B BOJIE - KAK OCHOBHOM ®AKTOP,
BJIMSIOINN HA TOCTOBEPHOCTbh I'MIPOI'EOJIOT MTYECKHUX
IMPOTHO30B ITPU OLIEHKE SKCIIJIYATAIIMOHHBIX 3AIIACOB

MOJA3EMHBIX BOJI

AHHOTanus. B craThe paccMOTpeHBl BONPOCHI HU3KOH JOCTOBEPHOCTH TUAPOTEOJIOTMYECKHX IPOTHO30B
COCTOSIHMSI TIOZ3EMHBIX BOJ B CBSI3U C CYHIECTBEHHBIM PAacXOXKICHHE BEIMYMHBI OLCHEHHBIX SKCIUTyaTallMOHHBIX
3a1acoB IOA3EMHBIX BOJI, COCTOSIIMX Ha TOCYIAapCTBEHHOM OalaHCe M YYUTHIBAEMBIX ITPH NPOTHO3HBIX pacuérax, u
(hakTHYECKOTO BOJIOOTOOPA M JMHAMHUKH €T0 U3MEHEHHS BO BPEMEHHU. DTO MPUBOINUT K CYIIECTBEHHOMY 3aBBIIICHUIO
MIPOTHO3HBIX IOHMKEHUH yPOBHEW IO CPABHEHHMIO C MX (PaKTUIECKHM IOIO0KCHUEM.

Haubomnee octpo 3Ta mpobiema CTOUT B Ipeaenax AJIMaTHHCKON TOPOJICKOW arjoMmeparnun. Beibop sToro pe-
TMOHA B Ka4eCTBE MMOHEPHOTO OYEBU/IEH I CHENUAINCTOB THIPOTeoIoros. B mpeaenax BhIAEIEHHON TeppuTOpUN
mo cocrosHuio Ha 2008 r. Ha TOCYAapCTBEHHOM OalaHCe COCTOMT OKoJo 15% OT cyMMapHOW BeIWYHHBI
9KCIUTyaTaIlJMOHHBIX 3aIlacOB MOA3EMHBIX BOJ IUTHEBOrO KadecTBa B PecryOnuke. A 00beM 00BIYM HOA3EMHBIX BOA
B MpeJieiax perruoHa cOCTaBisieT okoyio 45%. Takoil Harpy3ku Ha Heapa HET HU B OJHOM Apyrom peruone Pec-
ny6mku Kazaxcras.

Ha ocHoBe mmeromumxcs pa3padOTOK B 3TOM BOIPOCE, MPEAJIOKEHbl MyTH W3MEHEHHS CYIIECTBYIOUIMX MOJ-
XO/I0B K THAPOTEOJOrNYEeCKUM IPOTHO3aM TP OLIEHKE 3aIacoB IOA3EMHBIX BOZ ISl YCTPAHEHUsI BO3HHKAIOIIUX
HECOOTBETCTBHH, T.C. BBINOJIHEHHE ITPOTHO3MPOBAHUS C Y4YETOM peabHOM, a He 3aBBIIICHHOW IIpU pacderax
JTUHAMUKH BOJIOOTOOPA.

Ki1roueBble cJI0Ba: 3KCIUTyaTallMOHHBIC 3amachl IOJI3EMHBIX BOJ, JOCTOBEPHOCTh T'MIAPOJMHAMHYECKUX
MIPOTHO30B, (haKTHUECKUH BOJOOTOOp, YIpaBIeHNE HKCILTyaTaIleH.

JlocToBepHOCTh THAPOTEOJIOTHYECKOTO MPOTHO3UPOBAHUS BCET/a MpeACTaBisiia OOJBIION WHTEpec,
KaK JJjid CaMHX aBTOPOB IMPOTHO30B, TaK U IJIsA MOJb30BaTeNIeH UMU.

IIpuMeHuTeNBHO K 3a7ade OIEHKU HKCIUTYyaTallMOHHBIX 3alacoB IMOA3EMHBIX BOJ JIOCTOBEPHOCTH
MIPOTHO30B OIPEIENSET, IPEXKIE BCETO:

— BO3MOXXHOCTH IIO6LI‘II/I HCO6XOILI/IMOI‘O KOJIHn4eCTBa BOJAbBI HA BECH paC‘IeTHHﬁ CpPOK 3KCIITyaTalluu
B0J103a00PHOTO COOPY>KEHHUS;

— COOTBETCTBHE BEIMYWHBI MPOTHO3HBIX U (PaKTUUECKHUX TOHMKEHUH WM TIyOWH JHMHAMUYECKHX
YPOBHEM MOJ3EMHBIX BOJI;




Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

— COOTBETCTBHE KauyecTBa OTOMpAeMON BOIBI MPOTHO3MPYEMOMY 0 KOHIIA PacYeTHOTO CpOKa
SKCIUTyaTaluy BOI03a00PHOTO COOPYKEHUSI.

B nanHOl cTaTbe OCHOBHOM YNOp HalpaBlieH Ha KOJWYECTBEHHYIO CTOPOHY pacCMaTpUBaEMOIO
BONpOCA, IMOMYEPKHYB IIPH 3TOM, YTO HAJCSKHBIA M JOCTOBEPHBIH NPOTHO3 — 3(PQEeKTHBHAs OCHOBA
yIpaBlIeHHs] HeJPOTIOIb30BaHUEM (IKCILTyaTalueil) 1 OCHOBa pPEIIeHUsT BOIPOCOB MPEICTABICHUS MpaBa
HEJPOTIONB30BaHMUS ISl JOOBIYH TTOJ3EMHBIX BOJl HOBBIM HEIPOTIOIH30BATEISIM.

Oco0eHHO OCTpo 3Ta MmpoOJieMa CTOMT Ha y4YacTKaX, 3KCILTyaTUPYEMBIX MHOTHMHU HEIPOIOJIb30-
BaTEeJSIMU: B KPYITHBIX TOPOJIaX, TOPOJACKHUX arioMepaIusaX, pacroloKeHHBIX Ha IUIOMAAN apTe3HaHCKUX
OaccellHOB, MEXTOpPHBIX BIAAWH W JPYTMX YYacTKOB, TaM, T/l OKCIDIyaTalsl MOI3eMHBIX BOJ
OCYIIECTBJISETCS B YCIOBUAX HHTCHCHBHOTO B3aMMOJCUCTBHUS MEXTY JCHCTBYIOIIUMH BOJ03a00paMH.
Eme Ooslee MHTEHCHBHOE B3aMMOJCWCTBUE MPEIIONATaeTCs MEXIY ICHCTBYIONIMMH M TPOCKTHBIMHU
BOZ103200paMu C Harpy3KOil paBHOHN yTBEpKICHHBIM 3ariacaM IMoa3eMHbBIX Box [1].

B kadecTBe mpumepa paccMOTPUM AJIMATHHCKYHO TOPOJACKYIO arjoMepanuio. SIIpoM ariioMepariiu
SIBIIICTCS OJUH W3 JIBYX TOPOJIOB PeCHyOIMKAHCKOTO MOMYMHEHUs T'.AJIMaThl, HACEICHHE KOTOPOTO II0
nmaHHbpM Ha 2016 1. coctaBmsier 1 716 779 yenosek. OOrmiee ke HaceneHue arimomepanuu Ha 2015 T.
coctaBuiio 2 460,4 TeIC. Yel.

Bormpoc olieHKH COOTBETCTBHUS IPOTHO30B M HATYPHI aKTYaJICH yKe OKOJIO MOJIyBeKa.

[To MueHMO aBTOPOB [1] AOCTOBEPHOCTH BEHIMIOIHIEMBIX POTHO30B, 3aBUCHT OT JABYX I'PYTII COCTAB-
JSIOTINX

— TUJPOTEOJIOTUYECKUX MapaMeTpOB M IPaHUYHBIX YCIOBHH, IPUHATHIX B pacuerax (THIpOTe0JIoTH-
YEeCKHE MOJICIIH) WM PACUCTHBIX CXEMaX;

— IIPOEKTHBIX PACXOJIOB PACUETHBIX BOJ03a00POB M CXEM X pa3MelIeHusI.

HauGonee npucraibHOe BHUMaHHE THIPOICOJIOTOB BCETAa BbI3bIBajia IEpBasi IpyIma BOMPocoB. B
HACTOSIIEE BPEMsl OHA PEIIaeTCs MyTeM CO3JaHUs TUAPOTEOIOTHICSCKUX MOJIeNIel U mogdopa napaMeTpoB
W TPaHWYHBIX YCIIOBHHA JUIA JOCTMDKEHHS COOTBETCTBUS MOJENH M HATYphl B €CTECTBEHHBIX U Hapy-
IIEHHBIX yCIOBHAX. BTOpast rpymnma BOmpocoB 0OBIYHO Cephe3HO HE pacCMAaTpPUBAETCS, a B pacderax Hc-
MOJIB3YIOTCS 3aJJaHHBIC TOTPEOHOCTH U pa3paboTaHHAs aBTOPAMH CXeMa pa3MEIICHHs CKBaXXuH [1].

B cepenmnne 60-x romoB XX Beka Munuctepctsom reonorun CCCP Bo BCEITMHI'EO 6pi1a mocTag-
neHa paboTa Mo OIEHKE CXOAMMOCTH IAHHBIX Pa3BENKH W DKCIUTyaTallddl JEHCTBYIOIMX BOI03a00POB.
Ora pabota BeinoHsIachk 1Mo Beew Tepputopuu CCCP, a ee pe3ynbTaThl B MOCIEACTBUH ObLTH 0000IICHBI
B kuure JI.C.fI3BuHa «J{0CTOBEPHOCTH THAPOrEOIOTHUSCKUX MTPOTHO30B MPHU OICHKE IKCILTyaTaIllHOHHBIX
3a1macoB MOA3EMHBIX BO» [2], KOTopas cTaja OCHOBHOM ero JOKTOPCKOM IUCCepTaIiH.

CyThb OLIEHKH CXOIMMOCTH IaHHBIX Pa3BElKH W IKCIUTyaTallMH IEHCTBYIONIMX BOJ03a00POB 3aKITIO-
Yanach B CICAYIONICM:

— MIPH TIONYYEHHBIX B MPOLIECCEe PAa3BEAKH U MOJCYETE 3aacoB IMapaMeTpax, U TPAHUYHBIX YCIOBUIX
MPOU3BOAMIICS pacdeT BOA03a00pa MPUMEHHUTEIHHO K PEalbHOW CXeME PACIONOXKEHHS CKBAKHH, C HX
(baxTHYECKOH MPOU3BOIUTEIBHOCTHIO;

— pacyeTHOE MMOHIKEHUE YPOBHS, MOJYYCHHOE MPU MTOICYETE, COMOCTABISIIOCH ¢ (DAKTUYCCKUM;

— OCYIIECTBJISUICS aHAIW3 TPUYHH, BBISIBICHHBIX TPU COMOCTABIEHUH (AKTHYECKUX M PACUETHBIX
MOHW>KCHUM YPOBHEM.

— OCYUICCTBIISUICS aHAIHM3 MPUYUH PACXOXKJICHUS MTPOTHO30B C JAHHBIMH 3KCIUTyaTallid U BBISBICHUC
OCHOBHBIX HCTOYHHUKOB ()OPMHUPOBAHUS IKCILTYaTAI[HOHHBIX 3a1aCOB TIOJJ3EMHBIX BOJI;

— TIPOM3BOAMIICS BHIOOP ONTHUMAIBFHOW Pacu€THON CXEMBI Ha OCHOBAaHWH aHAIHM3a JAHHBIX JKCILIya-
Talyu U1 ICPCOUECHKHU 3a11aCoOB MOA3CMHBIX BO/I.

B pesynbraTe cpaBHeHHS pacueTHBIX U (DaKTUYECKUX TMOHWKEHUH ypOBHEHW OKa3ajoCh, 4TO B OOJb-
IIMHCTBE CIIy9aeB UX PACUETHHIE 3HAUEHUS 3HAUYNTEIBHO MPEBBIMIAIOT (PaKTHIECKHUE.

ABTOpBI HE CTaBWJIM Tiepes] co0O0i IeNIb pacCMOTPETh BCE MPHUYMHBI YKa3aHHBIX PACXOXKIECHUH, HO
TJIaBHBIE W3 HUX CBS3aHbl CO cieayronmM. [locKonbKy TpW OTKaukax TpU IMPOBEICHHH OIBITHO-
(GUIBTpalMOHHBIX Pa0OT KOI(D(PHUIMEHT MHE30MPOBOJHOCTH HAMOPHBIX BOJA TOJyYalcs ONH3KUM K
10° M*/cyTKH, YTO COOTBETCTBOBANIO MO CYIIECTBY cXeMe Telica (M301MPOBAHHOIO IIACTA), PACUETHI BhI-
MOJTHSUTHCH (POpPMalTbHO. B HUX yYUTHIBAIKCH, KaK MPABHIIO, TOJIBKO MEOMETPHUYSCKUE OUSPTAHUS TPAHUII,
a Takue (paKToOphl, KaK MepeTeKaHne He YYUTHIBANHUCH. J{JIs yCTpaHeHHs 3TOTO MPOTUBOpEYHs ObLIO BBe-
JIEHO TIOHSTHE «00O0OMEHHBIX)» MapaMeTpoB. Yare Bcero moadupaioch Takoe 3HaUYeHHUE KoddduimenTa
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Tbe30MPOBOAHOCTH (06bI4HO Grm3koe Kk 10* M*/cyTkH), mpu KOTOpOM pacuéTHOE M (aKTHUECKOE TTOHH-
YKEHUE YPOBHS Ha pacuETHBIA MOMEHT coBmamanu [1].

Takum 00pa3oM, MBI pacCMOTpEJH MEPBYIO YacTh BOMpoca — 00OCHOBAaHME MCXOTHBIX JAHHBIX IS
MPOTHO3UPOBAHMS C LENbI0 MOACYeTa (MIEPEOLEHKH) SKCIUTyaTallMOHHBIX 3amacoB. JTo Haubolee paspa-
OoTaHHasi 4aCTh BOMPOCOB MPOTHO3UpOBaHUA. DOpMabHO Ha €€ OCHOBE W BHIMONHAETCS OIEHKa (Tepe-
OIIEHKA) IKCIUTyaTallMOHHBIX 3armacoB. [Ipu moctaTouyHO 00OCHOBAaHHBIX MCXOTHBIX NAHHBIX JUISI IPOTHO-
3MPOBaHMS €TO JOCTOBEPHOCTH OylIeT COOTBETCTBOBATH JOCTOBEPHOCTH MCXOAHBIX JAHHBIX MOJI0KEHHBIX
B OCHOBY PacueToOB, IOCKOJIBKY CaMy METOJUKY M TEXHOJOTHIO MPOTHO3HBIX PACUYETOB MOXXHO IPU3HATH
JIOCTAaTOYHO 0OOCHOBAHHOW TEOPETHUECKH, TPAKTHICCKH U METOIuIecKH [1, 2].

[Mouemy >xe TOrma, cpaBHUBAs pe3yJbTAaThl HMPOTHO3HBIX pPacu€ToB M (PaKTUUECKOTO MOJOKECHUS
YpOBHEH MOA3EMHBIX BOJI, MBI HA0JI0O1aeéM B HUX CYIICCTBEHHBIC PACXOKACHUS?

AHau3 OmbITa KCIUTyaTaIlid pPsiia MECTOPOXACHHUM TpearopHoro muieida 3ammmiickoro Anaray
MTO3BOJIMJI BBIIETIUTHh OCHOBHBIE TPUYMHBI TAKOTO PACXOXAECHUA. PaccMoTpuM ux 6osee JeTanbHo:

[lepBoe 0OCTOSATENHCTBO CBSI3aHO C MPUHITOM M ACHCTBYIOLIEH B HACTOSIIEE BpPeMs METOIUKON
MOJICYETa AKCILTYaTAlMOHHBIX 3aIlacoB MOJA3EMHBIX BOJI, TIOCTAHOBKH WX Ha TOCYAapCTBEHHBIN OanaHC U
MOCTIEAYIONIEM YUeTe 3aacoB, COCTOSIINX Ha TOCY/ITAPCTBEHHOM ydeTe IMPHU pacyeTe HOBBIX BOJ03a00poB
WM TiepeolieHKe 3anacoB. CyIiecTByomas NpakTHKa MoAcUeTa KCILTyaTallMOHHBIX 3al1acOB CIO0XKHIIACh B
70-80-x ronax XX Beka U CBOAUTCS K CIECAYIOMIEMY:

- IepBOOYEpeTHAs TOTPEOHOCTE;

- IEPCTIEKTUBHAS MOTPEOHOCTD;

- MAKCUMaJIbHO BO3MOKHBIN BOJ0OOTOOP.

[Ipu pernoHadbHBIX OIIEHKAX COXPAHHJIACH BEHINICyKa3aHHAs CXEMa, IMPU STOM OLIEHUBAETCS TaKXkKe
BO3MOJKHBIH BOJOOTOOp Ha MEPCIEKTUBHBIX ydacTKax. [lopcumrannbie 3amackl kateropuit A, B, C, u
C, craBsTcs Ha TOCYJapCTBEHHBIN 0ajlaHC W YUUTHIBAIOTCA B MOCJIEAYIOMINX pacueTax B3auMOICHCTBUS
BOJ103a00POB.

Hecmotps Ha TO, 9TO 3a4acTyio MOTPEOHOCTH B BOJE OMPEAEIISUIACH TPH pa3paboTKe KOMILIEKCHBIX
CXEM HCIIOJIb30BAHNSA M OXPaHbl BOAHBIX PECYPCOB, a TSI KOHKPETHBIX TOPOJIOB U JAPYTUX MOTpeOuTeneit
PacCUUTHIBAINCH TOJIOBHBIMU MPOEKTHBIMA WHCTHTYTaMH, OHH OKa3aJIUCh MHOTOKPATHO 3aBBIIICHHBIMH.
DTO mpuBeN0 K OOJBIIIOMY pa3phiBy MEXAY 3asiBICHHBIMH IMOTPEOHOCTSIMH B Bojae (YTBEPKICHHBIMU
3anmacaMu) M (akTU4ecKuM BOA00TOOpoM. COOTBETCTBEHHO NPOTHO3 YPOBHEH, BBITIONHEHHBIH IpH
MOJICUETE 3allaCOB UMEET BEChMa 3HAYUTENBHYIO pa3HHULY C (aKTUYECKUMHU YPOBHIMH, HAOII01aeMBIMH B
MpOoIECCe HKCILUTYaTalluK BOI03a00PHBIX COOPYKESHHN.

UpesmepHO 3aBBIIIEHHAss TOTPEOHOCTH B BOAE TPyAHO O0OBsAcHUMA. CreayeT OTMETHTb, HYTO
ucnons3oBasimecss B CCCP Hopmbl Bogonorpebnerus (500 I[M3/CyTKI/I Ha 1 ven.) moutu B 2,5 pasa
npeBbIany odmeeBporneiickue [2]. Taxke B 70-80-X Togax MMeno MeCTO CTpeMJICHHE K HapaluBaHHUIO
MaKCHMAaJIbHO BO3MOXHBIX IKCIUTYaTAIIHOHHBIX 3aI1acOB Ha KaXKAOM OTHEIHFHO B3STOM MECTOPOXKICHHI.

Bropoe obcTosiTenscTBO, 00yCIaBIUBAET CYIIECTBEHHBIC PACXOKICHUS MEKAY MPOTHO3UPYEMBIM U
(baKTHYECKHM HCIIOIB30BAHUEM MOJ3EMHBIX BOJ U CBS3aHO CO clieAylomnM. BonocHabxeHnne ropoqos u
TPYyII HAaceJeHHBIX IMyHKTOB IUIAHWPOBAJIOCH 3a CUET KPYMHBIX IEHTPATU30BaHHBIX BOJ03a00pOB 3a
npenenaMu ypOaHU3UPOBAHHBIX TEPPUTOPHUIl € JIMKBHJAIMEH OJWHOYHBIX BOZ03a00pOB B Mpeaesax
TOPOACKHUX TEPPUTOPUI U APYTHX, SKOJOTHUECKH HEONArompuaTHBIX MecT. OmHaKoO, pealbHOe Pa3BHTHE
MOIILIO TIO0 IpyroMy myTH. Pa3BenaHHbIe y4acTKH, pacloyo’KEHHBIE Ha YJAICHHUU OT BOAONOTpeOuTeNnei
HE OCBaWBAJIHCh, & CHCTEMA OAMHOYHBIX BOI03a00POB Pa3BUBAETCS U IO CEHl /IEHb.

[IpumMepoM BO3HHKHOBEHHS TaKOH CHUTYallUd MOXET CIYXHUTh AJMa-ATHHCKOE MECTOpPOXKICHHE
MOJI3EMHBIX BOJ MPEATOPHOTO nuieliha ceBepHOTo CKIOHA 3amnuiickoro Anaray. Jlns mpenoTBpaieHus
3arps3HEHUS TOJ3EMHBIX BOX B mpenenax ropoma Amvatel B 1990 . 'K3 CCCP 6pu10 peKoMeHI0BaHO
JUKBUIMPOBATh BEIOMCTBEHHBIE BO0/J03a00pPHl C IEPEBOJIOM TMPENNpPHUITHH Ha LEHTPATU30BAaHHOE
BosocHaOxeHne. KonmnvecTBo BEIOMCTBEHHBIX BOA03a00pOB B mMpenenax AnMa-ATHHCKOTO MECTOPOXK-
JISHVsI C MOMEHTa TIPEIBIAYIIET0 YTBEPKIACHHUS SKCIUTYaTAIlHOHHBIX 3aI1acoB YBEIWYHIOCh U Ha JTAHHBIN
MOMEHT cocTaBisieT ropsaka 200.

Tpetbe obcToarenscTBo. B CoBeTckoe BpeMsi MPaKTHUECKH BO BCEX TOpPOAax UMEIH MECTO Cylle-
CTBEHHBIE YTEUKH M3 MAarUCTPAIBHBIX M PAa3BOAIINX CETEH, MPUBOASIINE K HEMPOU3BOAUTEIEHBIM TIOTE-
psM, TocTUTAOIMUM B cpeaaeM okoiio 30 % ot obmiero BogooToopa.
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B xavecTBe mpuMepa pacCMOTPHM CHCTEMY BOIOCHAOXKEHHs TOpoaa AJMAaThl, KOTopas OasupyeTcs
Ha WCIOJB30BAHUN TMOJ3EMHBIX W MOBEPXHOCTHBIX BOJ. DKCIUTyaTHPYIOMIAs OpraHu3anus (haKTHYeCKH
peanmmu3yeT B cpenHeM 65-68 % 3 mogaHHOM BOABI U3 BCEX UCTOYHHKOB B €AMHYIO BOJOMPOBOIHYIO CETh
ropoza. Ilotepu BoAbl Ipu TPaHCHOPTUPOBKE cocTaBisitoT 32-35 %. M3-3a cTapoil BOJONPOBOIHON ceTH
nopsinka 20 % Boas! GUABTpyeTCsl 00paTHO B BOJOHOCHBIN TOPU30HT 110 BCell muiomaau ropoaa [5, 6].

C nepexonoM Ha HOBYIO 3KOHOMHYECKYIO CHCTEMY JKCILTYyaTHPYIOIIHE OPTaHNU3allii CTAIH YIEeNATh
0onpII0C BHUMAaHUE MEPONPUATHSIM 10 COKPALICHUIO YTeUYEK, MPOMBIIIICHHBIEC MPEANPUSITHS — IEPEXOLy
Ha OOOpPOTHBIE CHCTEMBI BOJOCHAOXKEHHWS W T.I. Bce 3TO mpuBeno K He IUIAHHPYEMOMY paHee pOCTy
BOJIONIOTPEOICHNS, 2 HAIPOTHUB, K €T0 CYIIECTBEHHOMY COKPAIIEHHIO.

Jiist HarJsTHOCTH paccMOTpHM OaiaHC MUTHEBOTO BomxonoTpebieHus r.Anmartsl Ha 1990-2040 rr.
[5,6]. Ans sToro moctpouM rpaduk pacu€THOM MOTPEOHOCTH METramnoinca, HUCIOIb30BaHHON MpH Iepe-
OIIEHKE OKCIUIYyaTal[MOHHBIX 3aMacoB Tanrapckoro MeECTOPOXACHHWS MOI3EMHBIX BOJI C HaHECEHHEM
(haKTUYIECKOT0 UCIOIb30BAHUS TIOJI3EMHBIX M TIOBEPXHOCTHBIX BOJ (PUCYHOK 1).
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Pucynok 1 — I'paduk comoctaBneHus: IPOESKTHBIX M (PaKTHUECKHX MOKa3aTeneil TOOBIYHU MTOA3EMHBIX BOJ
U HCIIOJIb30BAaHUsI IOBEPXHOCTHBIX BOJ JUISI BOZOCHAOKEHUS T. AJIMATHI

Kax BunHO n3 mpuBenéHHOro rpaduka, cymMmMapHasi IpOU3BOIUTENIEHOCTD CHCTEMBI BOJOCHAOKEHHIS
HMMeeT TeHACHIIMIO K cokpatieHuto oT 1104,6 TLIc.M3/cyTK1/I B 1990 rony no 794,5 TLIC.Ms/CyTKI/I B 2010 T.

PacuérHas mpoeKTHas MOTPeGHOCTh ropoaa B Boge K 2040 r. orennBaercs B 1640,5 Thic.M’/CyTKN.
CornocTaBisist pacuéTHyro motpeGHocTs Ha 2010 T. (1646 Thic.M’/CYyTKH) MBI HAONIOZAEM, YTO OHA B IBA
pa3a mpeBbImaeT pakTHUECKOE MOTPeOICHHE.

PaccmoTpuM pe3ynbpTaThl aHanM3a OMBITa 3KCIUTyatanuu Ajma-ATtuHckoro, Tanrapckoro, Kacke-
neHckoro, [TokpoBckoro u Bopamgaiickoro MecTOpOXKACHHUN TOM3EMHBIX BOJ, PACIIONIOKEHHBIX B TIpe-
JieNiax MpeAropHoro muieiida ceBepHbIX CKIOHOB 3aUJIMICKOro AJaTay.

Ha pucynke 2 mpuBeneH rpaduk M3MEHEHUS CyMMapHOrO BOJOOTOOpa B mIpejeiax AJIMaTHHCKOM
ropoACKoi arnomepanuu 3a nepuona 1960-2014 rr.

W3 mpencraBieHHOTO rpaduka BUAHO, 9TO B Tiepuo ¢ 1960 mo 1986 r.r. mpouCXoaMiIo CTylieHIaToe
HapallMBaHHE BOJ00TOOpa ¢ 62,46 Thic.M’/cyTkn 10 1005,98 Thic.M /cyTkH (B 16 pa3). B mocnenctBuu
HaOIIOaeTCs HE3HAYMTENbHAsl CTaOWIM3alus CyMMapHOTO CPEIHEr0JJOBOTO BOAOOTOOpa B Tpenenax
940 Tteic.M’/cyTKH. [IOCTEIYIOUIMIA TIEPHOJ] XaPAKTEPU3YETCs CHIKCHHEM CyMMAPHOH MPOH3BOIUTEIb-
HOCTH ¢ 760 ThIC.M’/CyTKH B 1993 T. 10 605 ThIc.M*/cyTKH B 2002 T'. M €r0 MOCISAYIONIeH CTACUTH3AINH B
npeznenax 640 Thic.M’/CyTKH.

MakcuManbHBI CYMMapHBI CPETHET0JI0OBOM BOIOOTOOP IO BBIIEICHHBIM MECTOPOXKICHHSIM
npuxoautes Ha 1986 r. u cocrasisier 1005,98 Thic.M’/CyTKH.

CokparieHue NPOU3BOIUTEIBHOCTH ACHCTBYIOIIMX BOA03a00pOB O€3yCIOBHO OTpa3wyioch W Ha
YPOBEHHO! TOBEPXHOCTH TOJI3EMHBIX BOJI. B HacTosiee Bpemsi HaOIOJaeTcs BOCCTAHOBIIEHHE YPOBHS
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Pucynok 2 — I'paduk cymMmMapHOro BoZooTOOpa MoA3eMHBIX BOJ B IIpeJiesiax AJIMaTHHCKOM rOpOJCKOH ariioMepaniu

MOA3EMHBIX BOJ Ha Bcel paccmarpuBaeMoil TeppuTopuu. OCOOEHHO aKTyaleH 3TOT BOIPOC B CEBEPHOIL

4acCTu ropoaa AJ'IMaTI)I, rAC MPOUCXOOUT IMOATOIITICHUE 3aCTPOCHHBIX TCppHTOpPIfI.
ﬂ]’[ﬂ aHaJIn3a HCIIOJIb30BaHHA W COIIOCTABJICHHA C YHUCIIHUMUCA Ha TOCYHAApCTBCHHOM Oanance

AKCINTyaTallMOHHBEIMH 3allacaMi TOJ3EMHBIX BOJ B Tpejeiiax AJIMaTHHCKOW TOPOICKOW arioMeparnu

MOCTPOCH HIDKECTIENYIOIUI rpaduK.
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Pucynok 3

Kax MBI BUANM, nake B TIEPHOIBI MAKCHMAILHOTO BOIOTOOPA, (haKTHIecKasi MPON3BOANTEILHOCTD B

2,3 pa3a MEHBIIIEC BCJIMYMHBI YTBCPIKACHHBIX SKCINNTyaTallMOHHBIX 3al1aCoOB
ﬂﬂﬂ BU3YAJIBHOTO IMPEACTABJICHHUA NOJW HUCHOJIb30BAHUA ISKCIUTYyaTallMOHHBIX 3allaCOB MOA3EMHBIX

BOJI, YHUCISIIMXCS HAa TOCYIApCTBEHHOM OajlaHCe B IPEeAeiax paccMaTpUBAeMOM TEPPUTOPHU IO CO-
crosHuIo Ha 2014 r. npuBeAéM HIDKECTELYIOIIYIO AUarpaMMy.

B DakTUYECKH BOJIOOTOOD I3I1B

PI/ICyHOK 4— I[I/Ial‘paMMa UCNOJIb30BaHUST YUCIAIINUXCA HAa IrOCY1apCTBEHHOM OaJtance OKCIUTyaTallUOHHBIX 3aI1aCcOB
NOA3EMHBIX BOJ B Ip€Aciax AJIMaTHHCKOM FOpO,Z[CKOﬁ arjioMmepauuu
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BrImonHeHHBIN aHANMM3 COBPEMEHHOT'O COCTOSIHHAS WCIIONB30BAHHUSA TOJ3EMHBIX BOJ B TIpeaesax
peAropHoTo nneida 3anmuiickoro Aaray moka3sBacT, 9To GaKTHISCKU 00BEM TOOBIYM HA paccMart-
PUBAEMBIX MCCTOPOXKACHUAX HE JOCTUTaCT paC‘IéTHBIX BCJIMYUH. I[OJ'ISI HCITIOJI30BAHU YTBep)K)IéHHI)IX
IKCIUTyaTAllMOHHBIX 3aI1acoB B Mpe/ieiaX pacCMaTpUBaeMOM TEPPUTOPHH He mpeBbimact 24 %.

Heobxomumo Takxke m00aBHTH, YTO WCIIOJIB3YEMbIe MPH TEPBOHAYAIBHOW pa3Beqke OOJIBIINHCTBA
MECTOPOXICHUH Moa3eMHbIX Boa KazaxcTana pacd€THple MOTPEOHOCTH B BOJIE, 3a9aCTyIO0 IPUHUMAIOTCS
KaK MCXOIHbIC MPH UX IMEpeolleHKe W B HacTosllee BpeMs, 0e3 Kakoro-mubo o00CHOBaHUSA. DTO BHOBb
MpeonpeaesseT HU3KYI0 CTeNeHb JOCTOBEPHOCTH MPHU THAPOTEOIOTHUECKUX MPOTHO3aX AaKe METOJIaMHU
MaTeMaTHYeCKOTO MOJICITHPOBAHN.

TakuM 00pa3oM, Ha OCHOBE BBITIOJIHEHHOTO aHAJIN3a HaUMEHEEe NOCTOBEPHOW SIBISAETCS pacdEéTHas
notpedHoCcTh B Boge. [loaToMy, 3adacTyio nake HpH ITOCTATOYHO BBICOKOW JOCTOBEPHOCTH MCXOIHBIX
THUIPOTEOJOTHUECKUX JaHHBIX (apaMeTpoB, TPAHWYHBIX YCIOBHUH U T.II.), UCHIOJIB3yEMBIX B MIPOTHO3HBIX
pacdy€rax OBKCIUTyaTallUOHHBIX 3allaCcoOB IIOJA3CMHBIX BOJ, HX pe€ajbHad AOCTOBCPHOCTH OKa3bIBACTCA
KpaliHe HeyNOBICTBOPUTEIbHOMN.

B pesynbTare BcE BpeMst pacTET pa3pbIB MeXIy OOIIel BEIMYNHON MOACYUTAHHBIX M COCTOSIIIUX Ha
TOCYy/IapCTBEHHOM OallaHce KCINTYyaTaI[MOHHBIX 3aMacoB M (PAKTHYECKUM BOJOOTOOPOM, YTO MPUBOJIUT K
KpaifHell HU3KOH TOCTOBEPHOCTH MPOTHO3a COCTOSHUS MOA3EMHBIX BOJ MO CPaBHEHHUIO C HAOII0aeMbIM.
DTO MPEnATCTBYET pallMOHAILHOMY OCBOEHHUIO HEIp, 0COOEHHO B pallOHaX ¢ MHTEHCHUBHOW 3KCILTyaTa-
el M CIIOKHOU BOJOXO3SHCTBEHHOM OOCTAaHOBKOW, Tak KaK MPOTHO3 OKa3bIBACTCS 0O0JIee <«OKECTKHM»
e, q)aKTI/I‘IeCKI/I Ha6n}0):[aeMa${ Ha ONPOTAKCHUU MHOTHUX Z[eCSITI/IJ'IeTI/Iﬁ KapTUHa.

Paccmotpum HeOombIoi npumep. [Ipu mepeorieHKe 3KCILTyaTallMOHHBIX 3amacoB AjMa-ATHHCKOTO
MECTOPOX/ICHUSI TIOJ3EMHBIX BOJ Ha YYacTKe JOKAJIFHOTO BOZ03a0opa I XO3SHCTBEHHO-TTHTHEBOTO
BOJIOCHAO0XEHHS JKUIIOTO KOMITJIEKCa B Or0-3alaJHOM 4acTH ropoja AJMaThl €ro MpOU3BOAUTEIHHOCTH
OblTa orpaHMYeHa | THIC.M>/CYTKH NPH TOM, YTO JONMYCTHMOE IMOHMKEHHE Ha y4acTKe BO03abopa co-
CTaBWJIO 75 M, a TIOHW)KEHHE YPOBHS OT pabOThl cCaMHX CKBaXKHH cocTaBwio 6,7 M. OmHaKo, pacdyeTHas
Cpe3Ka YpPOBHSA OT B3aWMOJEUCTBUS C JPYTMMH HEOCBOCHHBIMH, HO CTOSIIMMH Ha TOCYAapCTBEHHOM
OayaHce 3amacaMu MOA3EMHBIX BOJ cocTaBmia mpumepHo B 10 pa3 Oosbine (64 M), 9TO U MPHUBETIO K
CYIIECTBEHHOMY OTPaHWYCHHIO BOJOOTOOpa Ha y4acTKe BOI03a00pa M YTBEPIKACHUIO YaCTH IPEICTaB-
JIEHHBIX 3amacoB 1o kareropuu C,. ['myOokoe 3ajeranme ypoBHS IMOA3EMHBIX BOJ OOYCIIOBHIJIO HEOO-
XOONMMOCTh pPEKOMCHAOBAThH 6ypeHHe ABYX SKCILTYaTallUOHHBIX CKBaXWH, B3aMCH HeﬁCTBYIOHIHX 1o 1mpu-
YHHE OCYIICHUS BEPXHUX UHTEPBAIOB (PmibTpoB. [Ipw 3TOM BO3HMKAaeT HEOOXOJIMMOCTh B YBEITUUYCHUHU
TITyOWHBI CKBOKUHBI ¢ 325 1m0 400 M.

[lepeuncnuM OCHOBHBIE TIOCTIENCTBHUS, K KOTOPBIM IIPHBOJUT IMPOTHO3HOE 3aBBIIIEHUE BOIOOTOOPA U
IyOWH YPOBHEH MOJI3EMHBIX BOJI IO CPABHEHUIO C X PEabHBIM COCTOSTHUCM:

1. [IpemocraBnenne mpaBa JOOBIYH ITOA3EMHBIX BOJI HOBBIM HEIPOIOIB30BATENSIM U3 OoJiee TITyOoKuX
BOJIOHOCHBIX TOPH30HTOB C YBENHYECHHEM TIyOWHBI M OCIIO)KHEHHEM KOHCTPYKIIMH CKBa)XHH, M KakK
CJIeICTBUE 00YCIIaBIMBAET MOBBILICHNUE 3aTpaT Ha COOpPY>KEHHE BOA03a00pa;

2. 3aBBIIICHUIO pa3MEpPOB 30H CAHUTAPHON OXpaHBl 332 CUET PACUETHOTO YBEIHYCHHS YKJIOHOB
MOJI3EMHBIX BOJI IPOTHB PEATLHOTO.

3. IlockonbKy OLleHKa 3KCIITYaTal[HOHHBIX 3a11acoOB OCYIIECTBISUIACH ISl MAKCUMAIbHO BO3MOXKHBIX
MIOHIKCHHUI yPOBHS, BO MHOTHX CIydYasX pa3Bellka HOBBIX B0J/I03a00POB MOJ3EMHBIX BOJ| OKa3bIBACTCS
MPAKTHYECKH HEBO3MOXKHOH, TaK KakK MpH y4&Te B3aMMOBIHSIHIS BOZ03a00pOB Ha paHee pa3BeJaHHBIX U
HOBBIX BOZI03a00pOB pacu&THBIC TOHWKEHHUS OYIyT MPEBHIIIATh JOMYCTUMYIO BETHUNHY.

4. COOTBeTCTBYIOIlIeMy 3aBbINICHUIO CKOpOCTefI MUIrpalvii Ipyd MIPOrHo3ax M3MEHCHHA Kadye€CTBa
MOJI3€MHBIX BO/I.

5. 3aBBIIEHUIO HETATUBHOTO BO3JEHCTBHS AKCILUTyaTallMH Ha OKPYKAIOIIYIO CPEy.

BriBoabI:

1. B Hactosmee BpeMs BO3HHMK CYIIECTBCHHBIH pPa3pblB MEXIy MPOTHO3UPYEMBIM IPHU OIICHKE
SKCIUTYaTallMOHHBIX 3aMacoB U ()aKTUYECKHM COCTOSHHUEM TOJ3eMHBIX BOJI. [IpoTHO3HBIE ypOBHH yXe B
TCUCHUEC MHOT'UX I[eCHTI/IJIeTI/Iﬁ CYHICCTBEHHO MPCBBIMIAIOT q)aKTI/I‘IeCKI/Ie. DTO CBSI3aHO C PE3KUM HECOOT-
BETCTBUEM IPOTHO3HOTO U (HaKTHUECKOTO BOAOOTOOpA, MOCKOJIBKY MOJCYMUTAHHBIE M COCTOSIIUE Ha
rOCyIapCTBEHHOM y4eTe 3arachl MHOTOKPATHO MPEBHIMAIOT (GaKTHIECKUH BOIOOTOOP.
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2. Haumenee mOCTOBEPHBIMHU COCTABIISIONIUMHE MTPOTHO3a SBISIFOTCS] BETMYMHA M CXEMBI IPOEKTHOTO
BonooTOOpa. [losTOMy HE00XO0IMMO, YUHTHIBaTh B MPOTHO3aX TOJBKO OCBOCHHBIE WM HaMEUYEHHBIC K
OCBOEHUIO IKCIUTyaTallMOHHBIE 3a11achl TOI36MHBIX BO/I.

3. 3asBisieMble U YUUThIBaeMbIE B pacueTax MOTPeOHOCTH B BOJE SIBIAIOTCA THTAHTCKUMH, TaK Kak
OHH B OOJBIIWHCTBE CIly9aeB MHOTOKPATHO 3aBBIIIEHBI, U HUKOTJA HE IOCTUTAJNCh, a B 0003PHMOM
OymyimieMm, Kak TOKa3biBaeT C(OPMHPOBABINASCA B TMOCIESHAHUE IECATHIIETHUS TEHACHIUS ITUHAMHUKH
BOI00TOOpa, HE OYAYT MCIIOIE30BAThCS IS MPAKTUIECKUX HYXKI.

4. Jlna peanuzauudl BBIACTICHHBIX INPEAJIOKEHUH OJDKHBI OBITh BHECEHBI COOTBETCTBYIOIINE
KOPPEKTUBBI B HOPMAaTUBHYIO 0a3y, perJaMeHTHPYIOUIYI0 IPUHITUIIBI MTO/ICYeTa M yueTa 3alacoB MOa3eM-
HBIX BOJ. B mepByto ouepens TpeOyeTcss BHECTH KOPPEKTHPOBKH B KIACCU(PUKANNIO SKCILTYaTallMOHHBIX
3aracoB, pacUIMpyB camMo TOHATHE 3a0aTaHCOBBIX 3aI1acoB B UX OOIIEl CTPYKType M OTHECTH K HUM BCE
3arackl, KOTOpbIe He OyIyT UCTIOJIh30BAHEI B IIEPCIIEKTHBE.

5. HeobOxogumo mpuHATH yrpaBieH4Yeckoe pemierne Ha ypoBHe ['K3 Pecnybmmkxum Kazaxcran o
MIEPEBOZIE paHee Pa3BENaHHBIX, HO HE IKCIUTYyaTHPYEMbIX MECTOPOXKAECHUH MOA3EMHBIX BOJA B PE3EPBHBII
¢doun (mepeBos B 3a0agaHCcoOBbIC 3amackl). C 3TOH LENBIO TOKCH OBITh BBIMOJHEH aHAIW3 Pa3BeIaHHBIX
MECTOPOXKICHUIA MOM3EMHBIX BOJ, 3amackl KoTopbix yTBepxkaeHbl I'K3 CCCP u TK3 mo 1991 r. Ha
OCHOBaHHWH 3TOTO aHalW3a OyIyT BBIJENIEHBI JABE T'PYIIBI MECTOPOXKIASHHH. B mepByio Tpymmy BOHAyT
MECTOPOX/ICHHUS, TI0 KOTOPHIM HCTEK CPOK YTBEPXKIEHHs 3amacoB. Bo BTOpYI — MECTOPOXKICHHS, II0
KOTOPBIM CPOK YTBEP)KACHHS 3allacoB €Ille He 3aBEepIIHIICS, HO AKCIUTyaTalus He IUIAaHUPYETCs I0 KOHIA
3TOTO CPOKa. DKCIUTyaTallHOHHBIE 3aIlachl MOA3EMHBIX BOJ 110 00EUM IpyIIiaM KOTOphie He OyIyT BocTpe-
OoBaHBI TMepeBOAATCS B 3a0ajaHCOBBIE W HE YUMTHIBAIOTCS TNPH Pa3BeIKe HOBBIX MECTOPOXKIACHUU U
Y9acTKOB [5].

6. Heob6xomumMo yCHIIUTE PO MOHUTOPHHTA MTOI3EMHBIX BOJ KaK peanbHOM 06a3bl MPOTHO3UPOBAHUS
M3MEHEHUS COCTOSHUS TIOA3EMHBIX BOJI, & HE TOJILKO €ro KOHCTATAaIlNH.
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CYTA ECENTIK CYPAHBIC - )KEPACTBI CYJIAPBIHBIH TAUJIAJIAHY
KOPJIAPBIH BATAJIAY KE3IHJAE 'HIPOTI'EOJIOT USIVIBIK TIAPAMETPJIEPIIH
CEHIMALIITTHE 9CEP ETETIH HEI'I3I'T ®AKTOP

AnHoTanus. Makanana MEMJIEKETTIK OaJlaHCTarbl ’KoHE OOIDKaMIBIK €CenTeyiep Ke3iHAe eCKepilIeTiH Kep-
acTBl CyNapbIHBIH OaFalaHFaH MalganaHy KOPJIApBHIHBIH aWTapibIKTail abIpMachbiHa OalTaHBICTHI OJAPIBIH KYHiH
JKoHE (PaKTUTIK cyally MEH OJIapJAbIH YaKbIT OOWBIHINA ©3Trepy JHHAMUKACHIH THIPOTEOOTHSUIBIK O0IDKAYABIH CEHIM-
ci3miri moceneci KapacTeIpbUIafbl. Byn skaraail neHrennepiiH OOJDKaMIBIK TOMEHCYJICPIHIH ONapAblH HAaKThI
JKarJalibIMEH CaJbICTBIPFaH/Ia eJIeyJli apTyblHa OKeJIe.

by mpobnema AnMatel Kajgachl MaHBIHIOAFBI ArjIOMETHOPAIMS HICTiHAEe Koem Kesdecedi. by aiiMakTeiH aj-
FaIlIKbI PETIH/IC TAHAAIYbI THAPOreOJIOT MaMaHaap Yurid oenriii. bepinaren aiimak Teppuropusicbinaa 2008 sKbU1IarsI
Ky#i OoiibiHIa PecryOnrkanarbl aybl3 Cy callachblHIarbl )KEPacThl CyJapblHbIH MaiiaiaHy KOpJapblHbIH HIaMaMeH
15 % memenkeTTik OanaHcTa. A OChl aiiMak LIETIHJE XKepacThl CylapblH oHIIpYy 45 % Kypaiiabl. PecnyOnukaHbiH
Oacka aliMaKTapbIH/a )Kep KoiHayblHa OyHIai acep KenTipiaMeinai.

Ocbl Macene OOMBIHINA KOPBITHIHABI HETi31HAE KepacThl CyJapblHBIH KOpJIapblH Oaranay Ke3iHAeri TMaporeo-
JIOTHSUIBIK OOJDKayJIapbIH Ka3ipri 9iCTepiH e3repTy YChIHBIIA b, SFHU Cyally OapbhIChIH ecenTey Ke3iHae 0oJnKay bl
Oypmanamaii HaKThI peTiHIE OPBIHAAY YCHIHBUIAIBL.

Tyiiin ce3aep: epacThl CyJTapbIHBIH MaiifanaHy KOpJiapbl, THAPOJMHAMHUKAIGIK OOHKaMIaphlH CEHIMILIITI,
(hakTLTIK Ccy ay, maiganaHyasl Oackapy.
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