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DEVELOPING SCENARIOS OF SUSTAINABLE WATER-SUPPLY
FOR KAZAKHSTAN POPULATION AND ECONOMY UNDER
CLIMATIC AND ANTHROPOGENIC CHANGES AT THE REGIONAL,
NATIONAL, AND TRANSBOUNDARY LEVELS UNTIL 2030

Abstract. Principle of method is in the analysis of external environment for key factors and their combining for
creating alternative development scenarios. Alternatives formed in the scenario approach allow identifying an
aggregate of possible directions of environment development and thus create a basis for making strategic decisions.
This paper considers theoretical and methodological basis of scenario planning, including various approaches and
methods of scenario formation. Experience of this method application in Kazakhstan and abroad was studied.

The paper identifies natural factors affecting water-supply conditions. Advisability of forming external
environment development scenarios was justified for further development of alternative strategies for
hydrogeological survey improvement. Based on the algorithm of forming and transboundary levels until 2030 of the
proposed principles, scenarios were developed for creating plans of sustainable water-supply under conditions of
climatic and anthropogenic changes at the regional, national and transboundary levels.

In order to develop strategies and scenarios, as well as to identify vulnerabilities and negative impacts of
climate change, it is necessary to have complete information and data on the entire basin. Therefore, it is necessary to
collect and share the necessary information, data and models related to the basin as a whole, as well as all
components of the water cycle. Managing the process of adaptation to climate change, it is necessary to monitor the
situation and regularly update assessments, climate change scenarios and forecasts of the state of the water balance.

Climate change should be considered as one of the main causes of changes in the environment of water basins,
and as one of the many factors that put pressure on water resources. Therefore, adaptation scenarios for specific
basins should take into account not only climate change, but also changes in the demographic situation, economic
growth dynamics, dietary preferences, and so on. These scenarios should be developed with the greatest possible
cooperation with neighboring countries, and most importantly, using data and models that are consistent with them.

Key words: Scenarios method, external environment factors, strategy, alternative scenario.

Introduction. One of main tools actively used for the development of strategy in the past three
decades by the majority of western companies is the scenarios method. For today, there is no a concurrent
view on identification ofthe term “scenario planning”. Different researchers give their own interpretations
of the notion. From quoted identifications of many authors one can conclude that a scenario is deferent
from a forecast (description of comparatively predictable progression of events in the present) and is not a
projection - desirable future that a company endeavors to achieve. Forecasts and projections conceal risks,
scenarios on the contrary, make risk management possible. Scenarios are a qualitative description of a
situation containing individual quantitative estimates. This is their difference from forecasts where
emphasis is made on quantitative indicators as a rule. Scenario planning represents not only the
development of a company development scenarios, it is closely connected with strategic planning. Thus, a
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scenario is a description of a vision of the future comprising interconnected factors, with different
probability leading to predictable status ofthe conditions under study in the future.

Scenarios development. This stage includes: selecting of influencing factors; forecasting different
results of scenarios; combining significant factors and scenarios forming. While selecting factors, it is
recommended to rest upon the results of external environment analysis, to identify the most significant
factors that will be the basis for the scenarios. As a method applied at this stage with the purpose of
identifying the most significant factor. The stage must result in the selection of several most significant
and independent factors.

Fundamentals of scenario planning. Under conditions of the area of water supply to population and
the country economy, important is forecast of development of so-called scenario forecasting and
development of practical recommendations taking into account existing environmental and anthropogenic
conditions of the territories. Scenario planning helps managers get adapted to various versions of events in
the area of wide groundwater use, have certain specific solutions and alternative options of developments.

Within the framework of scenarios, incoming general economic preconditions, economic factors of
territories development level and government regulation, socioeconomic development, status of level of
water supply hydrogeological conditions can be considered. Theoretical aspects of strategic management
with considering of scenario planning toolbox, strategic and comparative analysis were taken as the
methodological basis for scientific research.

Development of practical recommendations for drinking quality groundwater prospected resources
sound management has special importance. Especially important this status should be taken into
consideration under conditions of arid climate and water resources deficit. There are various approaches to
identifying such notions as “scenario” or “scenario planning” among scientists in the area of strategic
management. So Michael Porter is of opinion that the scenario planning (SP) should be represented as
“inner consistent view ofwhat the future can face about” [1]. Piter Schwartz gave the following definition
to SP: “A tool for ordination of existing representations about possible conditions of activities in the
future, where a decision made turns out to be a correct one” [2]. Jill Ringland believed that SP is “an
element of strategic planning founded on methods and technologies of managing the uncertainties of the
future” [3]. Paul Schoemaker identified SP as “a rational method to present possible options of the future
where decisions made by the organizations may be executed” [4]. Scenario planning includes not only
scenarios forming but also a set of managerial decisions, actions and activities within the framework of
strategic planning [5].

A scenario is a vision of prospects that look like a population of events coordinated and logically
mutually associated with a specific algorithm of actions which describes and gives details of the
forecasted status of a system - object of the strategic planning in the future. Most often, scenarios
represent a projection of qualitative nature, and here, some most important quantitative estimates are
acceptable and necessary. Thus, SP is different from forecasting where emphasis is made on a multitude of
justified indicators of quantitative nature.

SP is used in branches of economy, at enterprises and their strategic business units while evaluating
environment macroeconomic factors and raw materials markets. Scenario method is useful in definition of
the organization objectives, identification of development strategy, and also in long-term forecasting,
when current achievements lose their importance and significance of new possibilities application grows.
Theoretical aspects of strategic planning with consideration of scenario planning toolbox, strategic and
comparative analysis were taken as a methodological basis ofthe scientific research.

In SP, H. Kahn rests upon dynamics of qualitative indicators using retrospective approach of macro-
historic functioning and the system development. Thus, scenarios go from a hypothesis to facts. And as a
result, scenarios, according to H. Kahn, are a hypothetic sequence of events used for studying cause-effect
relations and leading to making strategic decisions [6].

Fresh groundwater as a part of mineral resources sector may be presented as a dynamically
developing socioeconomic system comprising a number of sub-industries. Each option of mineral
resources sector (MRS) development scenarios records certain dynamics of production development and
change in processing volumes formed on the basis of combination of possible development conditions.
Scenario approach allows consideration of all diversity of macroeconomic and technological conditions.
Aggregative country or region groundwater resources efficient use development options alternatives in the
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majority of cases is enough to describe on the basis of three scenarios - inertial, evolutional and
innovative.

In the part of ensuring favorable ecological situation, it is advisable to provide for in:

- the area of water sound management: construction and improvement of waterworks and treatment
facilities, reduction of surface and underground water bodies pollution with waste water and hazardous
substances arriving from urbanized and agricultural areas; providing population with clean drinking water;

- the area of land resources protection and use: ensuring complex approach to land (soil) use and
protection for its sustainable management;

- the area of forest resources protection and use: ensuring stable functioning of forest ecosystems,
preservation of forest biological and genetic diversity, increasing of ecologic-economic strength of the
economy forest sector;

- the area of waste management: prevention or minimization of wastes generation at account of
introduction of low- and waste-free technologies;

- the conservation of biological diversity, specially protected natural areas network optimization [7];

Water consumption growth which in the long term will become the main threat will occur under
influence of both climatic peculiarities including temperature increase, as well as a consequence
population pressure. To meet the need in foodstuffs and municipal needs, the humanity will need
additional water resources, which according to data of Food and Agriculture Organization of the United
Nations (FAQO) by the mid-century will amount 70% of the current consumption level. Today, more than
1bln people do not have access to clean drinking water, 2 bln - to wastewater disposal systems, 920 min
starve. To satisfy their needs and needs of another 2-2.5 bln new inhabitants of the planet, it will be
necessary to add to current 4,200 km3 of water extracted from water sources, by almost 3,000 km3 more.
This means that the humanity will encroach on those 9,000 km3that still retain ecological natural value of
water. Accordingly, irrespective ofthe increase or decrease in surface water, areas with poor water supply
destined for increasing water deficit due to implacable water use growth [8].

Thus, it is necessary to search for additional sources of water and increase the productivity of
available water resources. Right now it is difficult to forecast the extent of consumption increase in
connection with temperature increase, change in air humidity, demographic transitions. But it is apparent
that with the current unpredictability of all these changes, it is necessary to align water use mechanisms
and tools with economic use of resources available to people.

Water survival mechanisms. Transition to water resources integrated management allows curtail
water resources deficit drastically at account of public participation, integration of science and production,
combining interests of various industries (horizontal integration), linking levels of water hierarchy and
elimination of organizational losses on theirjunctions (vertical integration), and also engaging other water
sources. This method has been applied and is still applied for centuries in Spain, Italy, France.

W ater resources integrated management is based on several fundamental principles:

- basin hydrographic management, which means building of organizations responsible for supply of
water, along its stream “top-down” with minimizing losses on junctions of water hierarchy and non-
admission of administrative interference;

- public participation of all water-users, which mean active involvement of non-governmental
organizations of water-users and water-consumers into top-down management on principles of parity with
the right of decisive vote and participation in financing;

- recording and inclusion of all types of water;

- combining interests of all industries and enterprises of water use;

- water saving;

- priority consideration of nature requirements;

- financial stability.

Creation of a clear and well-controlled system of water resources management. Water economy of
Israel (for arid area), water economy of the Netherlands (for coastal areas and areas of excessive humidity
in general) and water economy of Switzerland (for moderate landscapes with intensive level of
urbanization development) can be prototypes of future water management systems. For all above-listed
countries, characteristic is reverence to water as the basis of natural complex that has a tremendous ethical,
cultural and moral potential [9].
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Natural and anthropogenic systems in these countries are closely interlaced. Here is a centralized
public water management top-down identifying the order of distribution, limiting, monitoring of water
resources and their use with direct management top-down with wide involvement of all stakeholders. The
procedure set by the state for financing, interest of water-users and water organizations in water-saving,
guarantees sufficient funds for maintaining, improvement and development of facilities with participatory
interest of the state, but with a wide application of principles “user pays” and “polluter pays” (payment is
higher as higher the use and pollution). All hydroeconomic and reclamation systems comply with the high
technical level, are automated, equipped with on-line control, emergency forecasting and warning system.
By level of productivity they are getting close to potential water productivity [10].

Water economy by the end of XXI. It is possible to suggest that by the end of XXI century, high
technical level of future water economy systems will be ensured at account ofthe following components.

1. One hundred percent keeping record of all types of water (from basin main sources to the last
discharge outlet to a user, including all groundwater - their intake from wells, attenuation) and their
regular balancing on-line with SCADA systems. Such record-keeping will be accompanied by a dense
network of climate stations recording and transmitting to end-users and water organizations the data
allowing them with the use of programs available to them to adjust water consumption, mode of use and
water distribution plan. SCADA systems that have been used for almost ten years (for instance in the
Basin hydroeconomic association Syrdarya in Central Asia), ensure precision of water measurements and
water supply + 2% with comparatively low cost. Climatic maintenance systems are very well tuned up in
Canada, Israel, and a number of water districts of western U.S.

2. Well setup service of hydrological, climatic and reclamative forecasts with emphasis to forecast of
emergencies based of computerized program of satellite and ground tracking, information and warning.
Such services are operating successfully today in Korea and the Netherlands. In the Netherlands, the
service controls emergency mode of flood control works of the highest technical level - closing riverbeds
from the possibility of incoming of upsurge waves from the sea, operation of pump out houses, as we’ll as
complex networks of excess water entrapping and diversion [11].

W ater supply and consumption in cities and rural areas will be ensured based on established regional
norms both for quality and quantity as a mandatory prerequisite for residential zones functioning. Other
needs will be satisfied (as in Israel) at account of service water use systems from unpolished, but permitted
effluents or brakish water. All municipal effluents will be collected, treated and sent via water ducts,
depending on treatment extent, to satisfy production needs, for watering of municipal and township plants,
sanitary service of built-up centers. Similarly rain and meltwater from storm sewage system will be
collected and used. “Green roofs” will gain ground - planting ofvegetation on buildings’ roofs [12].

Irrigated farming as a major water consumer will change in a big way. Open channels supplying and
distributing water will disappear in the world. Irrigation water will be transported (on the model of the
majority of countries of Middle East) by closed pressure and free-flow conduits allowing avoidance of
losses for evaporation and infiltration. Irrigated fields will become automated controlled, depending on
climatic parameters, space. For soils with well-developed wicking properties in relatively plain valleys
and individual plateaus, controlled subirrigation will be widely used. This is the system of moistening
where all the water, save for precipitations, comes to a plant from groundwater. Groundwater level,
depending on development stage of a plant and depth of its root zone, will be regulated by a system of
underground pipelines spaced 1.5-3.0 m that will function both as deep drainage as well as water disposal
during cessation of watering. Such pilot systems with automatic regulation of water conditions organized
in Quebec (Canada) by McGill University, has been functioning for many years now [13-14].

Improved water-use systems will demand also improvement of drainage systems including collectors
that will be closed. Dense observation network with sensors reflecting groundwater depth readable from
the space, and also inspection manholes on collectors and drain lines with the same sensors will be under
constant control of automated hydrogeological-reclamative parties. This will allow evaluation of drainage
function, extent of salinity hazard, trace violations of forecasted water-salt balance and development of
recommendations for using mineralized water and preventive maintenance of the drainage network for
water-users [15].

Keeping oftoday’s trends in water resources use and management is disastrous and inadmissible. It is
a path of conflicts, crisis, hunger and thirst.
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Recommendations and scenarios for prevention and mitigation of adverse effects of groundwater
status change at regional and national levels in Kazakhstan.

Climate change should be considered as one of the main reasons for change in water basins
environment, as well as one of many factors exerting pressure upon water resources. Therefore, scenarios
of adaptation measures for specific basins, it is necessary to take into account not only climate changes,
but also changes in demographic situation, economic growth dynamics, nutritional preferences etc. These
scenarios must be developed with the maximum possible cooperation with neighbor countries, and what is
especially important - with the use of models and data agreed with them [16-17].

- One of effective approaches to fulfilling the task of water resources management adaptation to
climate change is the development of a plan (national or transboundary) of adaptation measures in the
scales of a specific water basin (river, lake or groundwater), which subsequently could be integrated into
(existing) plan of respective basin management.

- To develop strategy and scenarios, and also to identify vulnerabilities and adverse effects of climate
change, it is necessary to have full information and data about the whole basin. Therefore, it is necessary
to ensure collection and sharing of required information, data and models related to the basin as a whole,
as well as to all water cycle components. To be able to flexibly manage the process to adaptation to
climate change, required is a system of situation monitoring and regular correction of estimates, scenarios
of climate change and forecasts of water balance status.

Potential of adaptation to changes and water safety. Strengthening of water safety often requires
combining oftechnical, economic, production, legal and institutional measures. W ater safety concept may
help identify which measures are priority. Selection of measures depends on conditions and goals. Each
specific situation has its problems and context that affect what can and must be done [18].

Committee for water resources of re-created in 2019 Ministry of Ecology, Geology and Natural
Resources (EG&NE RK) is the national body responsible for the use and protection of water resources. It
issues permits and consents for the use of surface water and underground water resources. It is also
responsible for water supply system management. With the help of eight basin organizations responsible
for the use of water resources in river basins and having advisory powers, its activity covers water
resources management at the level of river basins. Committee for Geology and Subsoil Use of
environmental protection issues permits and monitors status of groundwater. The National
hydrometeorological institute, Kazgidromet monitors water quality and quantity. Territorial
administrations of environmental protection supervise at oblast level, perform environment impact
assessment and ensure monitoring of wastewater discharges. Through the Committee for Geology and
Subsoil Use, the Ministry of EG&NE RK is responsible for groundwater status monitoring, including
water quality. The Ministry of Health monitors situation with access to drinking water and its quality.
Ministry of Emergencies carries out relevant activities in case of floods, droughts and ensures protection
of water bodies from pollution resulting from emergencies. It also deals with the issues of safeguarding
and security of waterworks.

Groundwater. Groundwater is the largest source of fresh water for the humanity. Isotopic methods
are based on the use of stable and radioactive isotopes, naturally present in groundwater to identify origin
of such water and rate of its replenishment.

Groundwater makes about 30 percent of water stock of fresh water. another 69 percent are
concentrated in polar ice, and only one percent of fresh water is rivers and lakes. Groundwater often
occurs in deep aquifers, permeable rock and sediments and is extracted via wells equipped with pumps.
Aquifers in many cases are renewable sources that are slowly recharged by infiltration of precipitations
within hundreds or even many thousands years.

Growth of the plant population along with farming intensification and increasing commercial
consumption results in constant increase in demand for groundwater. In many regions water management
bodies have to face excessive use of available aquifers, which often results in the necessity to use water
from deep ancient beds to ensure reliable fresh water supply. Besides, there are hazards related to
groundwater penetration of pollutants and toxins used for instance in agriculture, industry or activities of
municipal services.

Scientific assessment of aquifers origin and rate of replenishment has a decisive importance, so that
they could carry out their function of a reliable long-term source of water supply. Stable and radioactive
isotopes naturally present in groundwater can be used for obtaining detailed information about
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groundwater origin and replenishment rate. Water isotopes (hydrogen, oxygen) and radioisotopes
(tritium), dissolved carbon (carbon-14) and inert gases (helium-3, helium-4 and krypton-81) are used to
assess groundwater age.

Struggle with groundwater pollution is not an easy task since pollution of aquifers is quite difficult to
eliminate. Stable and radioisotopic indicators (nitrogen-15, carbon-13 and tritium) are used for recording
pollution sources and quantitative estimation of pollutants transformation and biodegradation in aquifer
systems.

How can climate change affect status of global water stock in hundred years? To answer such
questions, scientists resort to help of scientific models. One of them is water balance isotopic model
developed by IAEA, by virtue of which specialists may quite precisely and reliably forecast the impact of
climate change upon water resources in the far future. Information collected by them can be useful for
decision-making authorities while developing strategies of sustainable water-use for future generations.

Such models are based on available data and are used for studying and apprehension of hypotheses,
objects and processes, direct observations of which can be difficult. This relates also to preliminary
calculations such as forecast of weather conditions for the next week or evaluation of unemployment rates
within next five years. Although this model is in substance a more general and simplified picture of real
world, each of its components is thoroughly calibrated to ensure faithful representation of processes going
on in the reality.

W ater balance models describe hydrological cycle from the view of precipitations falling processes,
cumulative evaporation, river flow and change in volumes of water stock. As opposed to many traditional
models of water balance, calibration and verification of IAEA model are performed based on data about
isotopes, as isotopes are characterized with well-defined features and constancy in behavior. Resting upon
thoroughly calibrated and verified water balance model, scientists may obtain a precise assessment of the
processes that will be going on in the future, for instance, impact of climate change upon water resources
in one hundred and more years. [19-20].

Study ofclimate in Kazakhstan. Starting from early 60-s’, Kazakhstan experiences constant increase
of temperature. Seasons become warmer on average. Temperature constantly rises, and increase rate is
about 0.028 degree a year, or 0.28 degrees every 10 years. The system of calculation and evaluation of
damage needs reforming. “It is necessary to take into account not only losses that have happened here and
now, but also consider future economic losses from damage to health, infrastructure destruction or
impairment” - experts say.

According to data of studies of RK Ministry of Energy and UNDP, maximum number of extremes in
the nature of Kazakhstan occurred in 1999 - 268 cases with frequent repetition of heavy precipitations,
snowstorms with windstorms and hail. Minimum number is 72 in 1995. Experts note that climate is still
changing and will change in the future, and every year manifestations will be more noticeable. The study
says that Kazakhstan to significant extent is exposed to natural disasters due to climatic and weather
conditions: country occupies vast territory with different climatic zones - from very hot and dry desert
belts in the south to very cold in winter steppe and forest belts in the north. “Climate will be drier and
harder. Due to high air temperature, evaporation will grow as well as water consumption.

In XXI century, in Kazakhstan further significant climate warming in all scenarios under
consideration should be expected. The forecasted change of average annual air temperature by 2030 will
be within 1.5-1.7 degrees, and by 2085 temperature rise may make 2.7-4.7 degrees”, - the experts say. East
of Kazakhstan and Almaty oblast will suffer from changes in nature. Eastern and south-eastern territories
of Kazakhstan may suffer to greater extent due to changes in nature. In mountainous area, all types of
natural disasters are possible: landslides, mud flows, avalanches, floods, hurricane winds, hails, storm
precipitations, frosts and droughts. Experts believe that Almaty oblast is under the highest exposure of
extremes. Almost every second case happens in this region: heavy rains, wind, snow and snowstorm.
Here, in the period of 2003-2015, as compared to previous period of 1990-2002, average annual number
of cases with heavy rains increased by 3.9 times, with heavy snow - by 3.3 times, with strong wind - by
1.6 times. “Increase of number of mudflow events almost by two times, strengthening of output of
extreme weather events - damage to environment, infrastructure and health of population, and this
represents pressure not only to the state providing services of transportation, healthcare, prevention of
emergencies, but to business operating in climate-oriented industries - tourism, agriculture, water
resources. Companies operating in these areas will also experience and spend due to climatic events, and
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this also needs evaluation and expertise”, a specialist noted. Climate changes impacted and will impact all
the population of the country, for instance, agricultural branch will be harmed. According to experts,
intense atmospheric and soil draught is possible, which will destructively impact productivity of crops.
Watering zones for crop farming will be shifted to zones where will be more ample precipitations and
those zones will be losing their area.

Conclusion. This paper combines contemporary views about water safety and suggests methods of
actualization of the concept in practice. It rests upon scientific literature and experience of partners along
the chain of knowledge ofthe Global Water Partnership (GWP) about concept application in practice. The
paper considers three components. The first - explains the concept of water safety and describes various
frameworks where the concept is used. Comparison was made of approaches to water safety between
development approach and the approach based on risk assessment. Second part describes relations
between the concept of water safety and Water Resources Integrated Management (WRIM) and states that
they are interconnected and that water safety should be considered as a WRIM goal. Third part suggests
frameworks for quantitative estimation of water safety giving notes and recommendations, how to apply
them at the national level, level ofa riverbasin or city, and in a project scale. There is no “one-size-fits-all”
solution. Decisions of water safety increase must be adapted to local conditions of each country, river
basin, city, project and other management areas.

M. A. MyxamemxaHoBl ket Carun2, T. A. Paxumosl, . O. ApbicTaHb6aeBl

1Satbayev University, AxmeacaguH aTbiHAar bl
rMAPOreosiorns XaHe re03akoorMsa UHCTUTYThI, AnMaThl, KasaxcTaH;
2YHueepcuTeT CackayeBaHa, CackaTyH, KaHaga

2030 XbINTA AEN1IH OLLIPNLK, ¥NTTbL, XX3HE TPAHCLUEKAPA/bLL,
OEUFENMNEPAE KNWMATTbLU, XXOHE AHTPOMOTEH/A1K 03FEP1CTEP
XATOANBIHAA KASAXCTAH XAJLbl MEH 9KOHOMUKACHBIH TYPALTHI
CYMEH UAMTAMACDI3 ETY CLUEHAPUNNEPIH 331P/IEY

AHHOTauMa. DAI0TL, M3LW Hen3n akTopnapasly, 60ybl YLiH CbIPpTKbl OpTaHbl Tangay X3sHe 6anamanbl gamy
cueHapuinnepw k™ py YuWiH 6ipikTipymeH 6ainnaHbicTbl. CueHapusnbiK Ke3kapacTa Ka/binTackaH 6anamanap Koplua-
raH opTaHbl 4aMbITYbIH MYMLUH 6arbiTTapbIHbIL, XXWUbIHTbITbIH aHbIKTaYra )X3He CO/ apKbl/ibl CTPATErNsA/bIK LeLiM-
[ep Kabbingayra Hens »acayra MYMKIHAIK 6epedi. BAn Makanaga apTYpni Tacingep MeH cueHapuiinepgi koca,
CLeHapuiAgi ocnapnayfblH TEOPUSA/bIK XX3HE 3HHaManblK Herisaepi KapacTbipbinagsl. b™n agicTi KasakctaHga
XKIHe LeTenge KongaHy Taxipubeci 3epTTefL.

Makanaga CyMeH Xab[blKTay >XarfaibiHa 3cep eTeTwl Taburu takTopnap aHbiKTanraH. [Maporeonorusnbik
XX AMbICTapAbl XeTINAIPYAIH 6anama cTpaternsnapbiH 0gaH 3pi 4ambliTy YLiH CbIpTKbl OpPTaHbl AaMbITy CLeHapwuiine-
PiH K¥pyAblH OPbIHALUILITEI A3nenfeHi. ¥cbiHbiNraH KarmganapgsiH 2030 Xbiira AeiHri K pblibiC anropuTMiHe
3He TpaHclueKapanbik feHreiire CYleHe OThIpbIn, aiiMaKTbIK, ~NTThIK X3He TpaHCLIeKapanbiK feHreiinepaeri Km-
MaTTbIK )X3He aHTPOMOreHAiK e3repicTep XarfaibiHa TepakTbl CYMeH >XXabablKTay >XocnapiapblH 33ipaey CleHa-
puiAnepi xacangbl.

CueHapuiinep LieHbepiHAe LWpeTL Xarbl SKOHOMUKA/bIK alrbIllapTTap, ayMakTapAbl 4aMbITyAblIH 3KOHOMM-
KanblK ()akTopfiapbl XX3He MEeM/IEKETNK PeTTey aHblkTanabl. 0/1eyMeTTiK-3KOHOMWKa/bIK jaMy, CYMeH KamMTaMachl3
eTyfiH TMAPOreoNoruabIK XargannapbiHbiH Xali-" Kapangbl. FbinbiMu 3epTTeyfiH 34icTeMeniK Hen3we cleHa-
pWiANiK Xocnapnay, CTpaTerusibik X3He caibICThipManbl Tangay K \panjapbiH KapacTbipyMeH cTpaTerunsbik 6acka-
PYAbIH TEOPUANBIK acneKTinepi anblHraH.

CTpaterusi MeH cueHapuinnepai asipney YwiH, COHAan-aK KNMMaTTbIH e3repyiHiH ocanablKTapbl MEeH Tepto cas-
fapnapblH aHblkTay YLWiH 6apnblk 6acceiiH Typasbl TOMbIK aknapart neH AepekTepre ue 60ny kKaxkeT. COHAbIKTaH
Xannsl 6acceiiHre KaTbICTbl KaXXeT/ aknapaTThl, lepeKTep MeH Yrinepai, COHAan-ak cy LUK/bIHbIH 6ap/iblK KOMMO-
HEHTTEepLU XMHayAbl XX3He Gipnecin nanganaHyabl KamMTamachi3 eTy KaxeT. KnumatTbiH e3repyiHe 6elumaeny npo-
LeCciH Mkemai 6ackapy MyMmwHAW 601y YLiH, Xargaingsl MOHUTOPUHTINEY XX3He Garanayfbl, KAUMaTTbiH e3repy
CLieHapuiinepiH aHe Ccy TeHrepimi >xaii-kYWMiHiH 60/mKamMaapblH TepakTbl HakTbinay YWeci kaxeT. KnumaTTbiH
e3repyLu cy 6acceliHaepi opTacbiHbIH e3repyiH TyAblpaTbiH 6acTbl cebenTepaiH 6ipi peTiHAe X3He Cy pecypcTapblHa
KbICbIM KepCeTeTiH KenTereH (akTopnapabiH 6ipi peTiHAe kapacTbipraH XeH. COHAbIKTaH HaKTbl 6acceiiHaep YLiH
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Gelumaeny wapanapblHbIH CLeHapuiinepBae KAMMaTTbiH e3repyLl raHa emec, CoHAali-ak femMorpatmsibIK Xargai-
[blH e3repyiH, 3KOHOMUKasbIK ecy CepniHiH, TaMakTaHyAarbl apThIKLbINbIK XX3He T.6. eCcKepy KaxeT.

AybI3 Cy canacblHAarbl XXep acTbl Cy/napblHbIH 6apnaHraH KopnapbiH yTbIMAbl NalifanaHy XeHiHAe npakTuka-
NbIK "CbIHbIMZAP 33ipneyAiH aca MaHbi3fbl M3HI 6ap. BMn kargaingbl apuATi KIMMaT XX3He Cy pecypcTapbliHbIH
TanwWbINbIFbl XarjanbliHaa epeKLle eckepy KaxeT.

BN X MbIC Cy Kaylwasgw Typanbl Kasipri 3amaHrbl TYCiHiKTepai GipikTipei XsHe TMKbipbiMgaMaHbl ic
XY3iHge Xy3ere acblpy TacingepiH ~cblHagbl. On reinbiMU 3aebuetTepre xaHe XahaHabik Cy Cepxrecmx (GWP)
6inim Tis6eri GoiibiHIWIA 3pLITECTEPALL TAXKbIpbIMAaMaHbl Tax1pnbeae konjaHy Typanbl Taxlpubeciue CYWerep.
X~ mbicTa Yw K pampac 6enw kapacTbipbinagbl. BipiHwici - ¢y KaywasaT TKblpbiMgaMackiH TY CiHAipeai XaHe
TKblpbIMAaMa KonfaHblnatelH TYpAi WweHbepnepdi cunattaingbl. Tayekengepai 6aranay HerisiHge gamy Tacini MeH
T3CLW apacbliHAarbl Cy KayincisgiriHe KaTbICTbl Ke3KapacTapbl CanbICTbIpy Xacangbl. EKiHWi 6enim cy Kaywasguw
T/OKbIpbIMAAMAaChl MeH Cy pecypcTapblH MHTerpaumsnaHrad 6ackapy (CPVIB) apacbiHAarsl kaTblHacTapAbl cunaTrai-
[bl X3He 0f1apablH e3apa 6alinaHbICTbl eKeHIH XaHe cy KaywcBwH CPUB MakcaTbl peTiHAe KapacTblpy KEPEeKTTH
bekiTeni. YwWwiHwWwi 6enim cy KaylwasaTH caHAblK 6aranay YLiH wWeKkTepAai ~cbiHafbl, 0napabl “NTTbIK fAeHrelije,
e3eHfliK bacceliH Hemece Kana AeHTellHAe XaHe X06a ayKbIMblHA Kanail kongaHyra 6onafbl fereH mbicangap MeH
CbIHbICTapAbl Kenripinegi. <~p enwemre C3ikec KeneTw» LewiMm oK. Cy KayincisgiriH apTTbipy >eHiHgeri
wewimagep apb6ip engiH, eseH 6acceiHiHiH, KanaHblH, X06aHbIH X3He 6ackapyAblH 6acka fa cananapblHbIH XXepn-
NiKTi XargarinapbiHa 6eitimgenyi Tuic.

TYWiH ce3gep: cueHapuii agici, kopLiaraH opTa akTopnapbl, cTpaterus, 6anama cLeHapuii.

M. A. MyxamepxaHoBl, [pxeih Carnn2, T. A. Paxumosl A. O. ApbicTambaeBl

1Satbayev University, IHCTUTYT ruaporeonorun u reoakonorum
nm. AxmegcadmHa, Anmatel, KasaxcTaH;
2ZYHusepcuteT CackayeBaHa, CackaTyH, KaHaga

PA3PABEOTKA CLUEHAPUEB YCTOWUYMBOIO BOAOOEBECNEYEHNA HACENEHNA
N SKOHOMUKIWN KASAXCTAHA B YCNOBUAX KNINMATUYECKNX
N AHTPOMOTEHHbIX USMEHEHWW HA PETVIOHA/ILHOM,
HAUMOHANMBHOM N TPAHCTPAHNYHOM YPOBHAX A0 2030 FTOAA

AHHOTauma. CyTb MeTofa 3aKNHuYaeTcs B aHanM3e BHeLUHel cpedbl Ha Halmume KIYeBblX (aKTOpOB U
KOMOUHMPOBAHUN WX ANS CO3[4aHWA anbTepPHATUBHBLIX ClieHapueB pa3BuTusa. ChopMMpoBaHHble B CLEHAPHOM
NnoAxofe anbTepHaTUBLI MO3BOJISKOT BbIABUTH COBOKYMHOCTb BO3MOXHbIX HanpaBfieHWlid PasBUTUA OKPYXXatoLLen
cpedbl M TeM CambIM CO3[JalOT OCHOBY [ANS MPUHSATUA CTpaTermMyeckuX pelleHWin. B gaHHOl cTaTbe pacCMOTPEHBI
TEOpeTMYecKme 1 MeTOAMYECKMNE OCHOBbI CLIEHAPHOTO MJaHUPOBaHUA, B TOM UYMCNe Pa3NYHble NMOAXOA4bl U MEeTOAbI
hopMUpoBaHMs cueHapueB. M3yyeH onbIT NPUMEHEHUS AaHHOTo MeToa B KasaxcTaHe 1 3a pyoeXKom.

B cTaTbe BbiIBNEHbI NPUPOAHbIE (haKTOPbl, OKa3blBatoLMe BANSHUE Ha YCN0BUS BOAOCHabXeHns. OBocHOBaHa
LLle/1eco06pa3HOCTb  (POPMUPOBAHMS  CLUEHAPWMEB Pa3BUTUA BHELUHe cpedbl ANa [anbHeilweid pa3paboTKu
anbTepHaTMBHbIX CTpaTerMii Ans COBEPLUEHCTBOBAHWA TUAPOreofiorMyeckmx pabot. Ha ocHoBe anroputMa
MOCTPOEHUS W TPaHCrpaHW4YHOM YpOBHAX A0 2030 roga NpeasioXXeHHbIX MPUHLUMMNOB pa3paboTaHbl CLEHapuu
pasBUTWS MMIaHOB YCTOMYMBOrO BOJO0OOECMEYEHUS B YCNOBMSAX KAMMATUYECKMUX M aHTPOMOTEHHbIX U3MEHEHWNIA Ha
pernoHanbHOM, HaLWOHabHOM W TPaHCTPaHUYHOM YPOBHSIX.

B pamkax cLgHapueB pacCMOTPeHbI BXOASLLME 06LLe3KOHOMMUYECKME MPeANOChIIKM, 3KOHOMMYECKME (DaKTopbl
pasBUTWS TEPPUTOPMIA U TOCYAapCTBEHHOE PerynnpoBaHue, COLMaNbHO-3KOHOMWYECKOe pPa3BUTUE, COCTOSIHWE
rMApPOreonornyYecknx ycnoBuii BogoobecneyeHHOCTN. B METOAMYECKYO OCHOBY Hay4YHOro UccnefoBaHWs NOMOXe-
Hbl TEOPETMYECKME aCMEeKTbl CTPATErMYecKoro yrnpaBneHns ¢ paCCMOTPEHMEM MHCTPYMEHTApPUA CLIEHAPHOTO NiaHu-
pOBaHUsA, CTPaTErn4eckoro N CpaBHUTENbHOIO aHaln30B.

[nsa pa3paboTKy cTpaTernn u cLueHapueB, a TakXke A5 BbISIBNEHUA YA3BUMOCTe U HeraTMBHbIX MOCNeACTBUIA
N3MeHEHUs KnMMaTa HeobXoAMMO pacrofnaraTb MOJSIHOM MHOpPMaUMeld U AaHHbIMKU 060 BCeM GacceiHe, MO3TOMY
Heobxo4MMo o0becrneynTb COOP M COBMECTHOE WUCMO/b30BaHWE HEOOXOAMMONM MH(OPMaLUX, AaHHBIX U MOAENei,
Kacatlomuxcs b6acceiiHa B LIe/IOM, a TakXKe BCeX KOMMOHEHTOB BOAHOMO LUMKMA. YTO6bl MMETb BO3MOXHOCTb FMOKO
ynpaBnaTb MPOLECCOM afanTauumn K U3MEHEHUIO KuMMmaTa, Heo6XoAMMa cucTeMa MOHUTOPUHIA CUTyaUun U pery-
NSPHOTO YTOYHEHNSA OLIEHOK, CLeHapueB M3MEHEHNS KnMmaTa U MPOrHo30B COCTOSAHMSA BOAHOIO GanaHca.
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Vi3MeHeHWe Knvmata cnefyer pacCMaTpuBarb Kak OLHY W3 MMaBHbIX NPUYNH, BbI3bIBAOLWUX U3MEHEHNE Cpeabl
BOAHbIX 6acCeiiHOB M KaK OfMH M3 MHOFOYMCMEHHbIX (haKTOPOB, OKAa3blBAKOLMX [aBfeHWE Ha BOAHbIE PECYpChbl.
Mo3ToMy B CLeHapusx Mep afanTtauuu 415 KOHKPeTHbIX 6acCeiiHOB HEOOXO0AMMO YUUTbIBATb He TO/IbKO U3MEHEHMe
KMMaTa, HO TaKXKe U M3MEHEHUs feMorpaduyecKoi cCuTyaumm, AMHaMUKN 3KOHOMUYECKOr0 POCTa, MPeAnoYTeHUiA B
NUTaHUM M T.4. STU CUeHapuy [O/MKHbI pa3pabaTbiBaTbCA MPU MakKCUMasbHO BO3MOXHOM COTPYAHUYECTBe C
COCeJHVMU CTpaHaMu, 1 YTO 0COBEHHO BaXKHO - C UCMO/b30BAHNEM COMNACOBAHHbIX C HUMU faHHbIX U MOLeNel.

Oco60 BaXHOE 3Ha4YeHMe MMeeT pa3paboTka MPaKTMYECKMX PeKOMeHAauui No pauuroHanbHOMY KMCMO/b30Ba-
HWIO pa3BefaHHbIX 3anacoB MoA3eMHbIX BOJ NMUTLEBOIO KayecTBa. OCOBEHHO BaXXHO YUMTbIBATb AaHHOE MOJIOXeHWe
B YC/IOBMAX apUAHOro Knumara u gemumnTa BOAHbIX PecypcoB.

[JaHHasa paboTa 06beAMHSET COBPEMEHHbIE MPEACTaBNEHNsS O BOAHON 6e30MacHOCTW W MpeafiaraetT crnocoosbl
peanu3aummn KOHUenuuu Ha npakTrke. OHa OMMPAETCA Ha Hay4HYI SIMTepaTypy W OMbIT MapTHEPOB MO LIEMoYKe
3HaHWii FnobanbHoro BogHoro MapTHepcTBa (GWP) 0 NpUMeHeHMM KOHLEMUMU Ha NpakTuke. B paboTe paccmart-
puBaloTCA TpM cocTaBnstolime. MepBas - 06BACHAET KOHLENUWIO BOLHON 6€30MacHOCTU M ONUCbIBAET pasivyHbIe
pamMKu, B KOTOPbIX MCMOMb3yeTCs KoHuenuus. ChenaHo cpaBHeHWe MNOAXOAOB K BOAHOW 6e30MacHOCTU Mexay
NnoAgxoAoM pasBUTUA M MOAXOAOM Ha OCHOBE OLEHKe PWCKOB. BTopas 4acTb OMUCHIBAET OTHOLUEHUS MeEXAy
KOHLenuuen BogHo 6e30MacHOCTV U IHTErprpoBaHHbLIM YNpaBieHUeM BoAHbIMU pecypcamu (MY BP) n yTBepx-
[laeT, 4YTO OHW B3aMMOYBfA3aHbl, ¥ YTO BOAHYHO 6e30MacHOCTb CrefyeT paccMaTpvBaTb B kauvecTse uenn NYBP.
TpeTb YacTb MpeafiaraeT pamKu 1S KOMMYECTBEHHOM OLEHKW BOALHON 6e30MacHOCTW, MPUBOAA NPUMEpPbI U
PEKOMeHAAL MK, KaK X MPUMEHATb Ha HaLMOHaIbHOM YPOBHE, YPOBHE PEYHOro bacceiiHa unu ropoja u B maclutabe
npoekTa. He CyLlecTByeT pelleHMs «OAMH-Pa3Mep-NoAX0AUT-BCEM». PelleHMs MO MOBbLILLEHWIO BOAHON 6Ge3onac-
HOCTW JO/MKHbI 6bITh afanTMPOBaHbl K MECTHLIM YC/TOBUSIM KaXAO0M CTPaHbl, PEYHOro 6acceiiHa, ropofa, NpoeKkTa u
ApyrumM 06nacTam ynpasneHus.

KntoueBble cnoBa: MeToj CLeHapueB, (DaKTopbl BHELLHEN Cpefbl, CTpaTeruns, anbTepHaTUBHbIN CLEHapUii.
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