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Abstract. This study focuses on the geoecological assessment of hydromineral resources of
saline lakes in arid regions under increasing recreational pressure and the growing demand for
health and wellness tourism. Zhalanashkol Lake, located in the Zhetysu region of Kazakhstan, was
selected as the study area due to the presence of mineral waters and therapeutic muds with potential
balneological value.

The aim of the research was to provide a comprehensive geoecological evaluation of lake
water, bottom sediments, mineral springs, and therapeutic mud to justify their rational and
environmentally safe use for recreational and medical purposes. Field sampling, laboratory
physicochemical, microbiological and radiological analyses, as well as comparative geographical
and statistical data processing methods were applied.

The results revealed spatial differentiation in the chemical composition between the western
and eastern parts of the lake. However, concentrations of macro- and trace elements were below
maximum permissible limits. Microbiological and radiological parameters met sanitary safety
standards. Therapeutic mud and mineral water showed low levels of potentially toxic elements and
demonstrated characteristics favorable for balneological use.

The work contributes to the development of the methodology for geo-ecological assessment of
hydro-mineral resources in lake systems and expands scientific knowledge about the recreational
potential of water bodies in South-Eastern Kazakhstan. The practical significance of the results lies
in their use for environmental monitoring, planning of recreational nature management, and the
development of medical and health tourism.

Keywords: Zhalanashkol Lake, recreation, mineral water, therapeutic mud (peloid),
hydromineral resources, heavy metals, radioactive contamination, tourism.

Introduction
Under conditions of rapid growth in tourism and recreational activities and the increasing
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anthropogenic pressure on traditional leisure areas, the geoecologically grounded assessment of
hydromineral recreational resources is becoming particularly important. For regions with arid and
semi-arid natural conditions, such as the Alakol inter-mountain depression, water bodies with
balneological properties are a strategically important natural tourist resource. Zhalanashkol Lake,
located in the north-eastern part of the Zhetysu Region, is characterised by highly mineralised waters,
the presence of therapeutic mud (peloids), and fracture-controlled mineral springs, creating
favourable conditions for the development of health-related recreation and tourism during the summer
bathing season. At the same time, the overuse of recreational zones around Alakol Lake highlights
the need to involve alternative, less developed water bodies in recreational use in order to redistribute
tourist flows and reduce environmental pressure on vulnerable regional ecosystems.

Despite its considerable natural and recreational potential, the hydromineral resources of
Zhalanashkol Lake remain insufficiently studied from a geoecological perspective. Existing research
is fragmentary and mainly focused on the general hydrological and hydrochemical characteristics of
the region, lacking a comprehensive assessment of the current ecological state of lake waters, bottom
sediments, and therapeutic muds, particularly with respect to sanitary-hygienic and radiological
parameters. The lack of systematic data limits the possibilities for scientifically based planning of
recreational development of the territory and increases the risk of degradation of natural complexes
in the event of spontaneous use of resources in the absence of a developed infrastructure for the
development of medical and recreational tourism.

The purpose of this study is to provide a comprehensive geological and environmental
assessment of the hydro-mineral recreational resources of Zhalanashkol Lake based on the analysis
of the physical, chemical, microbiological, radiological, and balneological characteristics of the lake
water, fissure mineral springs, and therapeutic muds, in order to justify their rational and
environmentally friendly use for medical and recreational tourism.

To achieve this aim, the following objectives were addressed: analysis of the natural-
geographical and hydrogeological conditions governing the formation of the lake’s hydromineral
resources; investigation of spatial differences in water chemistry between the western and eastern
parts of the lake; assessment of sanitary-microbiological and radiological indicators of lake water;
determination of the chemical composition and environmental safety of fracture mineral waters and
therapeutic muds; identification of environmental risk factors associated with recreational pressure;
and development of recommendations for the rational use and protection of the hydromineral
resources of Zhalanashkol Lake.

The scientific novelty of this work lies in the acquisition of up-to-date, comprehensive data on
the geoecological condition of Zhalanashkol Lake’s hydromineral resources based on field and
laboratory investigations conducted in 2025. A comparative assessment of the chemical composition
of lake waters from the western and eastern sectors was performed for the first time, taking into
account spatial heterogeneity in natural conditions. The sanitary and hygienic, microbiological, and
radiological characteristics of lake waters, fissure mineral springs, and therapeutic muds have been
clarified, which has made it possible to justify their suitability for medical and recreational tourism
development. The results form a scientific basis for environmentally oriented recommendations
aimed at integrating Zhalanashkol Lake into a framework of sustainable tourism and recreational
development in the region.

From the perspective of tourism studies, the value of such assessment lies not only in describing
the ecological state of the water body, but also in defining the environmental prerequisites for the
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development of a safe and competitive health-tourism destination. For Zhalanashkol Lake,
hydrochemical, sanitary-microbiological, radiological, and balneological indicators determine
whether the area can be used for bathing, peloid procedures, short-term recreation, wellness routes,
and future small-scale resort infrastructure [1; 2; 3; 4].

Materials and methods

The study area is Zhalanashkol Lake, a closed natural water body situated at an elevation of
368 m above sea level in the southern part of the Alakol intermountain basin. From an orographic
perspective, the lake is bounded to the west by the Aksay Ridge (1,072 m) and the Belkain Ridge
(2,040 m), which represent eastern spurs of the Zhetysu Alatau mountain system, and to the east by
the Katu Mountains (915 m) and the Birliktau Range (3,242 m).

The lake is primarily fed by groundwater, supplemented by temporary surface inflows,
including the Terekty, Olenty, and Kusak rivers, which enter the basin during the spring flood period.
The north-western, southern, and south-eastern sections of the shoreline are characterised by marshy
conditions and silty bottom sediments due to the shallow depth of the groundwater table. The
geographical position of the lake is defined by the coordinates of its extreme points: northern point —
45°36'19" N, 82°09'32" E; southern point —45°31'57" N, 82°12'11" E; western point — 45°34'43" N,
81°2024" E; eastern point —45°32'58"” N, 82°12'46" E. The lake covers an area of 37.55 km?, with a
length of 9 km, a width of 5.5 km, and a shoreline length of 23.8 km. The water volume is estimated
at 0.098 km?. The mean depth is 2.2 m, while the maximum depth of 3.4 m occurs in the north-western
sector of the basin (Fig. 1).
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Figure 1 — Satellite images of the Zhalanakol Lake area
Note: compiled by the authors based on th satellite image

The research was designed as an integrated field and laboratory-based investigation aimed at
the geoecological assessment of the quality of surface waters, bottom sediments, and therapeutic
muds of Zhalanashkol Lake in terms of their suitability for recreational use. Fieldwork was conducted
between May and October 2025. In total, 30 samples of water, bottom sediments, and therapeutic
mud were collected from the western and eastern sectors of the lake. Sampling was performed at
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distances of 3—5 m from the shoreline, as well as in areas influenced by fracture-controlled mineral
groundwater discharge and within the therapeutic mud deposits along the eastern shore. The selection
of sampling locations was determined by the need to represent diverse natural conditions, variations
in hydrological regime, differences in shoreline characteristics, and the degree of potential
anthropogenic impact.

Water sampling and analysis were carried out in accordance with widely accepted
hydrochemical methodologies and current regulatory standards. Determination of the
physicochemical parameters of water was performed in compliance with GOST 26449.1-85, ST RK
1983-2010, ST RK 1963-2010, and ST RK 1015-2000. The concentration of petroleum hydrocarbons
was measured following ST RK GOST R 51797-2005, while surface-active substances were analysed
according to ST RK 1983-2010. Heavy metal concentrations in water samples were determined using
the standards GOST 26931-86, GOST 26932-86, GOST 26933-86, and GOST 26934-86, ensuring
comparability of the results with established sanitary and hygienic threshold values.

Bottom sediments and therapeutic muds were analysed using a complex of laboratory
techniques. The content of heavy and trace metals was determined using a JEOL JSM-IT200 scanning
electron microscope (Japan) coupled with an energy-dispersive spectrometer, which enabled
identification of elemental composition and spatial distribution of microelements within the samples.
Levels of radioactive contamination in water and bottom sediments were assessed using X-ray
diffraction analysis, a method commonly applied in evaluating the environmental safety of
hydromineral resources.

Laboratory analyses were conducted at the accredited facilities of the JSC “Department of
Sanitary and Epidemiological Control of the Zhetysu Region” (Taldykorgan), based on official
analytical protocols No. 1540/1 dated 5 August 2022, No. 1541/1 dated 5 August 2022, and No. 940/1
dated 24 July 2023. The involvement of an accredited laboratory ensured the reliability and
reproducibility of the analytical results.

To assess spatial differences, the following statistical approaches were applied: calculation of
mean values and standard deviation; coefficient of variation (%); coefficient of spatial variability
between the western and eastern parts of the lake; and comparison with regulatory threshold values
(maximum permissible concentrations). Data processing was performed using Microsoft Excel with
built-in statistical functions.

The applied methodology, based on a combination of field observations, standardized
laboratory analyses, spectral and microscopic methods, as well as comprehensive statistical
processing, provides a comprehensive geological assessment of the hydro-mineral recreational
resources of Zhalanashkol Lake and allows for a reasonable assessment of their suitability for
recreational and therapeutic tourism.

To strengthen the connection between geoecological assessment and tourism planning, the
laboratory indicators were additionally interpreted as criteria of recreational suitability. The
assessment considered four tourism-oriented groups of parameters: sanitary safety of bathing water;
chemical and radiological safety of mineral waters and peloids; balneological value of mineral
components; and environmental constraints that should be considered in shoreline zoning, visitor-
flow management, and infrastructure placement [5; 6; 7].

Literature review
The study of hydromineral resources and the balneological properties of lake systems has a
long-standing scientific tradition rooted in hydrology, hydrochemistry, and the geochemistry of
inland waters. Fundamental concepts regarding the formation of mineralisation, ionic composition,
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and salinity regimes of lakes are linked to the influence of climate, water exchange, evaporative
processes, and the geochemistry of drainage basins [8]. These principles have been further developed
in international research, where the chemical composition of lake waters is interpreted as the outcome
of complex interactions among catchment landscapes, biogeochemical cycles, and climatic factors,
highlighting the interdisciplinary nature of these processes [9].

Over time, scientific interest has shifted from purely descriptive hydrochemical analyses
towards the assessment of the ecological status of water bodies and the evaluation of their suitability
for recreational and balneological use. In this context, integrated water quality indices and ecological
assessment methodologies have been developed to characterise the condition of aquatic ecosystems
[10].

A parallel line of research has focused on natural peloids. Contemporary reviews consider
therapeutic muds in terms of their mineralogical, organic, and physicochemical composition, which
forms the basis for evaluating their preventive and therapeutic potential [11].

Hydrochemical characteristics of mineral lake waters and therapeutic muds of saline lakes in
Kazakhstan have been examined at the regional level. Studies of salt lakes in Western Kazakhstan
have demonstrated that, in certain cases, the physicochemical parameters and organoleptic properties
of peloids meet the criteria for their use in recreation and medical tourism [12]. Comprehensive
geoecological reviews emphasise the need for a spatially differentiated approach to the assessment of
hydromineral resources, taking into account local natural conditions controlling the formation of
waters and bottom sediments [13].

For Kazakhstan and adjacent regions of Central Asia, significant attention has been devoted to
the influence of natural-climatic factors and anthropogenic pressure on the chemical composition of
lake ecosystems [14, 15, 16]. Particular importance is attributed to research on the Alakol lake system,
where patterns of mineralisation formation, the role of groundwater inflow, and the influence of
climatic conditions on the hydrochemical regime have been identified [17].

Investigations of groundwater mineral resources in the Alakol intermountain basin have also
revealed considerable diversity in chemical composition and a potential for therapeutic use [18].
However, most of these studies focus on individual springs and do not provide a comprehensive
assessment of lake systems as recreational resources.

Modern methodological approaches to the geoecological assessment of water bodies
increasingly rely on GIS technologies and spatial analysis, enabling researchers to account for
environmental heterogeneity and to identify areas of increased ecological vulnerability [19, 20]. The
application of geoinformation methods therefore contributes to more scientifically grounded planning
of recreational use of natural resources.

Therapeutic muds are regarded as a key component of hydromineral recreational systems.
International studies provide detailed descriptions of their chemical, mineralogical, and
microbiological composition, as well as the mechanisms underlying their therapeutic effects on the
human body [21, 22].

Within the geoecological assessment of recreational water bodies, particular attention is paid to
the quality of surface waters in areas of intensive tourism. An example is the study of Alakol Lake,
where the influence of recreational activities on the hydrochemical state of the lake and the spatial
structure of pollutants was analysed [23]. However, this research does not address the hydromineral
resources of Zhalanashkol Lake.

The balneological potential of Kazakhstan’s saline lakes has also been examined in studies
devoted to the development of medical tourism based on natural therapeutic factors [24].
Nevertheless, the geographical remoteness of the investigated sites limits the direct transferability of
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these findings to the conditions of Zhalanashkol Lake. Similar limitations apply to studies concerning
resort development at other saline lakes in south-eastern Kazakhstan.

Thus, a review of the scientific literature indicates that, despite the substantial body of research
on the hydrochemistry of saline lakes, mineral waters, and therapeutic muds, comprehensive
geoecological investigations specifically focused on Zhalanashkol Lake as a hydromineral
recreational resource are virtually absent. This gap underscores the scientific novelty and relevance
of conducting an integrated assessment of its waters, bottom sediments, mineral springs, and peloids
from the perspective of modern geoecology and sustainable recreational environmental management.

In tourism research, natural medical resources are regarded as part of the destination resource
base when they can be used under scientifically controlled safety conditions. Health and medical
tourism studies emphasize that the attractiveness of such destinations depends not only on the
existence of therapeutic factors, but also on evidence-based quality control, risk reduction,
accessibility, and the management of visitor pressure [1; 25]. The tourist area life-cycle concept also
shows that destinations based on natural resources require early regulation before spontaneous growth
leads to environmental degradation [2].

Studies on tourism and the environment further demonstrate that recreational development
should be assessed through the interaction between tourist demand, ecosystem vulnerability,
infrastructure capacity, and monitoring systems [3; 4]. For lake-based recreation, bathing-water
quality and microbiological control are essential prerequisites for safe visitor use [5], while the
evaluation of peloids requires attention to physicochemical properties, microbiological safety, and
suitability for controlled therapeutic procedures [6; 7].

Results and discussions

A comprehensive geoecological assessment of the hydromineral resources of Zhalanashkol
Lake was carried out, including the analysis of lake water, bottom sediments, mineral spring water,
and therapeutic muds (Table 1). The obtained data made it possible to identify spatial differences in
chemical composition, evaluate sanitary—microbiological and radiological safety, and determine the
recreational suitability of the investigated components.

Table 1 — Chemical composition of Zhalanashkol Lake water

Concentration, mg/dm?
Chemical substances Eegulato Weste Easter
ry limit (MPC) | mn part n part Difference, %
1 2 3 + 5
Cations
B 0.5 0.008 0.051 =37.03
1
Ca 130 0.019 0.034 =42 61
97 g
51 0.02 0.002 0.000 =72.99
74 74
Mg 40 9.26 18 81 =50.77
K 20 7.84 322 =58 .92
Cu 1.0 0.006 0.037 =83 .78
Pb 0.06 0.001 0.005 =80
Zn 1.0 0.04 0.44 =0.09

Table 1 (continued)
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Continuation of Table 1

Cr 0.05 0.002 0.038 =94 73
Cd 0.001 0.000 0.000 =333
2 3
Mn 0.1 0.05 0.041 <18
L1 0.1 0.003 0.017 <8235
Sb 0.05 0.005 0.029 =82.75
Ba 0.1 0.003 0.035 =85.71
Sr 70 128 141 =76.81
Bi1 0.1 0.005 0.035 =021
Co 0.1 0.004 0.021 =8095
Na 200 11.37 19 47 =41.60
Se 0.01 0.006 0.004 =33.33
Ni 0.1 0.007 0.027 =74.07
As 0.05 - -
Al 0.5 0.008 0.037 =7837
Mo 25 0.004 0.015 =73.33
Anions
Chlorides 350 349 277 =20.63
Sulphates 20 0.05 0. =875
Ammonia 33 0.038 13 97.07
Nitrites 450 09 03 =H6_66
Nitrates 45.0 2. 1.43 =50.68
COoD 15-30 183 17 =71
Total dissolved 1000 410 305 =256
solids
pH 81 84
Total mineralization 350,000 312, 3100
00 00
Note: compiled by the authors

Analysis of 30 water samples demonstrated statistically significant hydrochemical differences
between the western and eastern parts of the lake. To quantify these differences, a coefficient of
spatial variation (K., %) was calculated between the two sectors (Table 2).

Table 2 — Spatial variability (K,) and proportion of maximum permissible concentrations
(MPC) for key hydrochemical parameters of Zhalanashkol Lake

Parameter Western Eastern Ko % % of MPC
sector (mg/dm?®) | sector (mg/dm?) ’ (max)

Mg 9.26 18.81 67.9 47.0

Na 11.37 19.47 52.4 9.7

K 7.84 3.22 83.5 39.2

Ca 0.019 0.035 57.3 <l

CI- 34.9 27.7 23.0 10.0

Table 2 (continued)
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Continuation of Table 2

SO+~ 0.05 0.4 155.5 20.0
NO:~ 0.9 0.3 100.0 2.0
NOs~ 2.9 1.43 67.2 6.4
Dry residue 410 305 29.3 41.0
Note: compiled by the authors

The highest spatial variability was observed for sulphates, potassium, nitrites, and magnesium.
The eastern sector of the lake was statistically characterised by higher concentrations of Mg and Na,
whereas the western sector showed elevated levels of K, nitrites, chlorides, and total dissolved solids.

Despite these differences, concentrations of all analysed elements remained below maximum
permissible concentrations (MPCs), with measured values ranging from 0.5% to 47% of regulatory
thresholds, indicating a favourable hydrochemical status of the lake. The difference in overall
mineralisation between the two sectors was less than 1% and therefore statistically insignificant.
However, variations in ionic composition result in local hydrochemical features that may influence
the balneological properties of the water.

Bacteriological indicators were found to be less than half of the allowable limits (Table 3). No
pathogenic microflora, helminth eggs, or thermophilic bacteria were detected, confirming the sanitary
safety of the water.

Table 3 — Bacteriological analysis results for Zhalanashkol Lake water

Indicator Regulatory limit o
Measured value (MPC) % of MPC
Lactose-positive 2,200 CFU/L 5,000 CFU/L 44
bacteria
Coliphages Not detected 1,000 PFU/L 0
Note: compiled by the authors

The specific activities of alpha- and beta-emitting radionuclides in all samples were 3—5 times
lower than regulatory limits (Fig. 2). No radioactive contamination was identified, eliminating
radiological risk during recreational use.

Wl General f activity Wl General o activity

Western part of the lake Ui 0'04_
llll 0.054
llll 0.064

Eastern part of the lake
lll 0041

Macimmum permissible MMMV -
concentration M o.2

0 0.2 0.4 0.6 0.8 1 12

Figure 2 — Indicators of radioactive activity of the waters of Zhalanashkol Lake

Note: compiled by the authors
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The mineral spring water belongs to the category of slightly mineralised calcium—sodium
hydrocarbonate—sulphate waters. All trace elements were present at concentrations not exceeding
35% of MPCs. Nitrogen-containing compounds were detected only at trace levels, indicating the
absence of anthropogenic pollution.

Heavy metal concentrations in the peloids were 2—10 times lower than permissible levels. The
muds are characterised by elevated contents of biologically significant macroelements (Ca, Mg, Fe,
K), confirming their potential balneological value.

The study provided an integrated geoecological evaluation of the hydromineral recreational
resources of Zhalanashkol Lake, including lake water, bottom sediments, mineral springs, and
therapeutic muds. The principal objective was to determine their suitability for recreational and
therapeutic use and to identify spatial differences in chemical and microbiological composition.

The most significant findings relate to differences between the western and eastern parts of the
lake in terms of chemical composition and mineralisation. The western sector exhibited higher
mineralisation and increased concentrations of B, Si, K, Mn, Se, chlorides, nitrites, and total dissolved
solids, while the eastern sector showed higher magnesium levels, contributing to a more alkaline
environment. These differences are consistent with the spatial distribution of hydrological and
geoecological conditions and underline the importance of considering sampling location when
assessing recreational potential.

Comparison with previous studies indicates that concentrations of metals and chemical
constituents comply with regulatory standards [23; 24], confirming the safety of water and therapeutic
mud for use during the summer bathing season. Radiological and bacteriological analyses further
support the suitability of these resources for recreational use, which is particularly important for the
heavily visited northern and eastern shorelines.

However, areas of concern were identified: sections of the western shoreline and zones
subjected to intensive recreational pressure are affected by domestic waste pollution. This highlights
the need for the implementation of environmental monitoring systems and management measures
aimed at reducing anthropogenic impact. The lack of comprehensive data on spatial differences in
bottom sediments and therapeutic muds also indicates the necessity for further research employing
GIS-based approaches and long-term monitoring.

Thus, the obtained results confirm the suitability of the hydro-mineral resources of
Zhalanashkol Lake for recreational purposes and the development of medical and health tourism. The
key ecological and geo-ecological features of the reservoir have been identified, indicating the need
for monitoring and management measures to preserve the recreational potential.

From a tourism-development perspective, the obtained hydrochemical and sanitary results
indicate that Zhalanashkol Lake may be considered as a potential site for controlled health-related
recreation rather than mass unregulated beach tourism. The low concentrations of toxic elements,
absence of pathogenic microflora, and safe radiological background form the basic environmental
conditions for bathing and wellness use; at the same time, the spatial variability of the chemical
composition requires differentiated management of the western and eastern shoreline sectors [2; 3;
5].

The presence of therapeutic muds with low concentrations of potentially toxic elements
strengthens the balneological value of the lake, but their use in tourism should be organised through
regulated extraction zones, hygienic control, seasonal monitoring, and restrictions on uncontrolled
self-treatment areas [6; 7].
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Conclusion

The present study has provided, at the current stage of research, a comprehensive understanding
of the geoecological condition of the hydromineral recreational resources of Zhalanashkol Lake and
an assessment of their suitability for health-related use. The main goal was to determine the suitability
of the studied object for the development of recreational and medical tourism, as well as to identify
spatial differences in the chemical and microbiological composition.

The results obtained support this hypothesis. It was established that the chemical composition
of water in the western and eastern parts of the lake exhibits pronounced spatial differentiation;
however, concentrations of the analysed macro- and microelements do not exceed maximum
permissible levels. Bacteriological and parasitological indicators comply with sanitary standards, and
no pathogenic microflora were detected. Radiological characteristics indicate the absence of
technogenic radioactive contamination. Analysis of bottom sediments and therapeutic muds revealed
low concentrations of toxic elements alongside adequate levels of biologically significant and
physiologically important components, confirming their potential balneological value. The mineral
water from the natural spring also meets regulatory requirements and may be considered a promising
resource for therapeutic and preventive use.

Thus, the study expands current scientific understanding of the geoecological characteristics of
saline lakes in the arid territories of south-eastern Kazakhstan and supplements existing knowledge
of the region’s hydromineral resources with new, integrated data derived from field and laboratory
investigations. From a scientific perspective, the work clarifies the role of spatial hydrochemical
heterogeneity in shaping the recreational potential of lake systems and demonstrates the importance
of integrating hydrochemical, sanitary-microbiological, and radiological indicators into a unified
framework for geoecological assessment.

The practical significance of the findings lies in their applicability to planning the development
of health and wellness tourism in the Zhalanashkol Lake area, designing functional zoning schemes
for the shoreline, and substantiating measures for the protection of natural complexes. The results
may also be incorporated into regional environmental monitoring programmes and utilised by
environmental management and sanitary control authorities.

At the same time, the identification of localised areas of anthropogenic impact along the
shoreline indicates the need to establish a system of regular environmental monitoring, regulate
recreational pressure, and develop waste management infrastructure. Future research should focus on
seasonal monitoring of water and peloid quality, expansion of the sampling network using GIS-based
approaches, and investigation of microbiological dynamics during periods of peak recreational use.

Overall, the findings provide a scientifically grounded basis for the rational and
environmentally safe utilisation of the hydromineral resources of Zhalanashkol Lake and contribute
to the advancement of geoecological research on recreational aquatic systems.

Lakes experiencing recreational overloads are traditionally used for recreation. Alakol Lake,
the largest and warmest lake in the Zhetysu and Abai regions, stands out in particular. It has good
sandy and pebbly beaches and marine-type saltwater. Zhalanashkol Lake can help redistribute tourist
flows and reduce the recreational load to preserve the natural and therapeutic potential of Alakol
Lake.

In terms of tourism development, the results justify the inclusion of Zhalanashkol Lake in
regional planning as a supplementary health and wellness tourism site within the Alakol recreational
system. Its role should not be limited to expanding visitor numbers; rather, the lake may serve as a
controlled balneological and recreational zone that helps diversify tourism products, reduce pressure
on overloaded coastal areas of Alakol Lake, and support environmentally safe destination
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development.

This research is funded by the Science Committee of the Ministry of Science and Higher
Education of the Republic of Kazakhstan (Grant No. BR24992981 “Comprehensive analysis of
natural, historical, and cultural landscape potential of Alakol and development of effective
mechanisms for recreational tourism”).
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2JLH. T'ymunes atbinfarsl Eypasus yiTTeik yausepcuteTi (Kasakctan, Acrana)

KAJTAHAILIIKOJT KOJIIHIH T'H/IPOMHHEPAT/IbI PEKPEAITUAIBIK
PECYPCTAPBIH T'EOS3KOJIOTHA/IBIK BAFAJIAY

Anoamna. 3epmmey apuomi aumakmapoazel my30el KOI0epoiy 2UOPOMUHEPATObIK
PecypCmapuli 2e03K0NI02UANBIK MYpebloan bazanay macenecine apnanzan. Kasipai yaxvimma emoik-
CAybIKMulpy mMypUsMIiHiy 0amybl JHcaHe madueu HblCaHOapea mycemin pekpeayusiibl HCyKmemeHiy
apmywvl AHca0aublHOa mabueu cy auoblHOAPBIHbIY IKOJOSUAILIK KAVINCI30I2IH &blIbIMU He2iz0e
bazanay epexuie mayvizea ue. Ocvl mypevioa Kemicy obavicvinoazel Kanawawiken Koniniy
2UOPOMUHEPATObIK PeCypCmapuvl KeuweHOl 3epmme) HblCaHbl peminoe Kapacmulpuliobl.

3epmmeyoiy maxcamvl - K6 CYbIHbIH, WOTHOLIEPIHIY, MUHEPALObl OYIIAKMAPLIHLIY JHCIHE
eMOIK  OaNUbIKMAPbIHLIY 2€09KOJO2UANLIK HCAROAUBIH AHLIKMAN, O0AAPObIY  eMOIK-CaybIKMulpy
PpeKpeayusaculHOa Kayinciz api YmulMObl NAUOAIAHLLTY MYMKIHOICIH 2blibiMu He2izoey. 3epmmey
bapvicblHOa 0ananvlk CoIHAMA ANy, 3ePMXAHANBIK QUIUKA-XUMUATLIK, MUKPOOUOIOSUANBIK HCIHE
paouonocusnbly  manoay — adicmepi,  COHOAU-AK  CANLICMBIPMATLI-2e02PAPUATLLIK — HCIHE
CMAMUCMUKAIbIK, O40ey Macinoepi KOIOAHbBLLObL.

Homuoicecinoe xonoiy bamoic sHcane uibiebic 661IKmMepi apacbiH0a XUMUSIbIK KYpam OOUbIHuA
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KeHICMIKMIK aublpMaublIblKmap aHblKmMai2aHviMeH, O0apivlK KopcemKiumepoiy CaHumapivik-
2USUCHATLIK HOpMamusmepoer acnatimuiisl 021e10endi. Cy, Munepanobl Ke30ep Hane neiouomap
MUKPOOUONIOCUSLTIBIK, HCIHE PAOUOTIOCUSLILIK MYPEbLOAH KAYINCI3 eKeHi AHbIKMALObL.

3epmmey srcymuicvl my30bl KOAOEPOiH 2UOPOMUHEPATIObIK PeCYPCMapbit 6a2anay a0icmemeci
MONBIKMBIPLIN, AUMAKMBIK PEKPeayusiiblK madueam natuodaianyovl eblibiMu Hezizoeyee yiec Kocaobl.
Anvinean Homuodicenep 9KONOSUANBIK, MOHUMOPUHS JHCYUECIH Kalblnmacmulpyod, peKpeayusiblk
Jcykmemeni pemmeyoe dicone HKananawkoenodi emOiK-CayblKmulpy mypusmi HulCawbl peminoe
0amvlmyoa npaKmuKaiblk Mayslsza ue.

Kinm co3dep: )Kananawken, pekpeayus, MUHepaiovl cy, eMoiK 0amusly, uOpOMUHepaioblx
pecypc, ayvlp Memail, paouoaKkmuemi 1aCmamy, mypusm.
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Kersicyckuit yausepeuter nm. M. Kancyryposa

(Kazaxcran, Tangsikopran), E-mail: make. d 61@mail.ru

Eppasuiickuii HaruoHanbHbIA yauBepcuteT uM. JI.H. ['ymunena (Kaszaxcran,Acrana)

TI'EO3KOJIOTHYECKAA OLIEHKA TH/IPOMHUHEPA/IBHBIX PEKPEAIITHOHHbIX
PECYPCOB O3EPA KAJIAHAIIIKOJIb

Annomauyusn. I'eodsxonocuyeckas oyenka 2uOPOMUHEPATIbHBIX PEKPEAYUOHHBIX PECYPCO8 03epa
Kananawxons  saenaemcs  akmyanvHou  3adaveli 86Uy  pacmywec0  peKpeayuoHHo2o U
MYPUCIUYECKO20 0CB80€HUsL 03EpHbIX cucmem Kazaxcmana u HeOOCMAmMOYHOU U3Y4EeHHOCHIU.
Cmamovs noceéawjena 2e0IK0N02UYECKOll OYeHKe 2UOPOMUHEPATbHBIX PeCYPCO8 CONEHbIX 03D
APUOHLIX MEePPUMOPULL 8 YCI0BUSX POCMA PEKPeayUOHHOU HAZPY3KU U pazeumusi J1e4eOHO-
0300poumenvHo20 mypusma. B kauecmsee o06vekma uccie008aHusi paccMOMpPEHO  03epo
Kananawxono (obnacms JKemicy), obradarowee munepanrbHbiMu 800amMu U 1e4eOHbIMU SPA3AMU,
nPeOCmasIAWUMU NOMEHYUATbHBLU OATbHEON0SUYeCKULl UHMepeC.

Llenv pabomul 3aK1104ANAC 8 KOMIIEKCHOU OYEHKEe 209KO0I02UYECKO20 COCIOSAHUS 03EPHOT
800bl, OOHHLIX OMJLONCEHUL, MUHEPATbHBLIX UCMOYHUKOS U NeYeOHbIX epsisell 01 000CHOBAHUSL
BO3MONCHOCIU UX PAYUOHATLHO2O U IKOJIO2UYECKU De30nacH020 UCNoIb308aHus. B uccredosanuu
NPUMEHAIUCL — Nojesble  Memoovl ombopa npob, Jnabopamopuvie  QuauKo-XuMuUyecKue,
MUKpOOUONO2UYecKue U paouoiocudeckue auaiusvl, a makice CpagHUmMenbHoO-ceocpaguueckue u
cmamucmuyecKkue mMemoovl 00pabomKu OaHHbIX.

Ionyuennvle pezyromamel NOKA3AAU HAIUYUE NPOCPAHCBEHHOU Oudpepenyuayuu
XUMUYECKO020 COCMABA 800bl 3aNAOHOU U B0OCMOYHOU Yacmell 03epd, 00HAKO KOHYEHMPAyuu MaxKpo-
U MUKDOIIEMEHMO8 He NPEebluAiom NpedeibHO 0OnyCmumbvlx 3nauenutl. Mukpobuonocuyeckue u
paouonocuyecKue noKazamenu coOmeemcmeyom CanumapHulmM Hopmamusam. Jlevebnvle epsazu u
MUHEPANbHASL 6004 XAPAKMEPUIYIOMCL O30NACHBIM COOEPHCAHUCM XUMUUECKUX DJIeMEHMO8 U
NOMEHYUATbHOU Mepanesmuieckoll YeHHOCMbIO.

Paboma enocum exna0 6 paszsumue  MemooONO2UU  2€0IKONOSUYECKOU  OYEeHKU
2UOPOMUHEPATLHBIX PECypCo8 O03EPHbIX CUCeM U pacuiupsiem HAyYyHvle NpeoCmasieHus o
peKpeayuoHnom  nomenyuaie 8000émos FOzo-Bocmounoco Kazaxcmana. Ilpaxmuueckas
3HAYUMOCMb Pe3YIbmamos CA3aHA C UX UCNOAb308AHUEM NPU IKOIOSULECKOM MOHUMOPUHZe,
NIAHUPOBAHUU PEKPEeAYUOHHO20 NPUPOOONONIb308AHUS U PA3BUMUU 1e4eOHO-0300POBUMENbHO20
mypusma.

Knwuesvie cnosa: Kanranawxons, pexpeayus, MUHEpATbHAs 6004, J1e4eOHAs 2psi3b,
2UOPOMUHEPATbHBLIUL PECYPC, MANCENbIU MEMALl, PAOUOAKMUBHOE 3a2PA3HEeHUe, MYPUSM.
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