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Abstract. This article is devoted to the prospects of construction and
development of an eco-city in Kazakhstan. The mixed research method was
chosen as the most effective for a diverse review. The objective is to identify
the main features of an eco-city on the territory of Kazakhstan. The task is to
theoretically identify the main features of an eco-city in Kazakhstan with its
future development prospects. The construction system, city infrastructure,
and landscape design are analyzed. Based on the conducted research, the
authors have identified and justified the need to improve the design and
research activities of construction. The importance of choosing a territory is
described. The principles and qualities of the territory when choosing a place
for construction are presented. The conclusion is made about the importance
of preserving the ecological environment of the territory during construction.
Environmental conservation methods and their importance are described. It
also describes the impact of construction on the state of the air, its impact on
human health and the environment. An experimental study was conducted
and the results of a survey were presented, the purpose of which was to
identify the ecological situation of Kazakhstan and the project of the future
eco-city. The research shows that urban development is a priority area for
the implementation of “green” principles in the economy, along with industry,
energy, transport and infrastructure, and agriculture.
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Introduction

The Decree of the President of the Republic of Kazakhstan No. 577 dated May 30, 2013
on the concept of transition of the Republic of Kazakhstan to a "green economy", has led to
a greater focus on environmental issues. According to the decree, one of the primary tasks of
construction is 100% recycling of construction waste, as well as the impact of construction on
the environment in order to minimize environmental damage on the construction site.

In the contemporary era, the growth of construction and expansion of cities have had a
significant impact on air quality. The increase in harmful emissions has resulted in an urgent
need for the construction of eco-cities. According to the AQI system [1], the territory of the
capital of Kazakhstan, Astana, is ranked 7th in the air quality pollution index, second only to
megacities in China and India.

Thus, for the construction of an eco-city, it is necessary to take into account the air quality on
the territory of the planned construction, where six main air pollutants are taken into account
for calculating the AQI: solid particles (PM 10 and PM 2.5), carbon monoxide (CO), ozone (03),
nitrogen dioxide (NO2) and sulfur dioxide (SO2). An AQI in the range of 0 to 500 has different
concentrations of pollutants and associated health effects. The concentration of PM2.5 in Astana
is now 11.9 times higher than the WHO recommended average annual air quality value.

Inhaling air with PM2.5 particles causes 3% of deaths from diseases of the respiratory and
cardiovascular systems, and 5% of deaths from lung cancer. P2.5 arises from the smallest pieces
of soot, asphalt and car tires, particles of mineral salts [2].

Based on research, it is necessary to design and manage new and innovative ways in the
construction and design of buildings and structures.

Eco-city planning is formed based on the lessons of the past and the expectation of a new
future, which entails the formulation of a multi-scale vision that, by further interacting with
the main trends and trends and evolutionary shifts in science and technology, creates new
opportunities for achieving the sustainable development goals of the eco-city.

The processes of conversion to sustainable construction are motivated by the need to solve
environmental problems. This means that when design in eco-city, it is necessary to analyze,
plan, research and manage new and innovative construction methods in order to improve and
increase their contribution to the development perspective.

The purpose of this study is to examine the territory for the development of an eco-city in
Kazakhstan, to study the terrain and landscape for creating a future eco-city.

When studying the literature, it was revealed that the concepts of "landscape ecology" and
"conservation of environmental ecology” are used synonymously, but there is a fundamental
difference between them. Landscape ecology, unlike simple environmental ecology, includes
not only abiotic and biotic components, but also humans.

Thus, it will allow determination of the optimal ratio of its natural and cultural elements
during construction for the purposes of environmentally safe and economically efficient land
use, conservation of biological diversity, etc. The application of landscape and environmental
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studies are used in the field of design of protected natural areas and ecological networks, the
restoration of disturbed landscapes, in landscape planning, the management of multifunctional
land use, etc.

The work positively assesses the design experience in which the architectural and planning
characteristics of the building are aimed at the qualitative use of passive solar energy, the
creation of natural ventilation and the most efficient use of daylight. It is proposed to introduce
vertical gardening and the creation of landscape spaces inside the objects to improve indoor air
quality and control the microclimate [3].

The central theory of landscape ecology is derived from the "Theory of Island Biogeography"
by MacArthur and Wilson. This work considered the totality of flora and fauna on the islands as
a result of colonization from the continental support and stochastic extinction.

Geomorphology, the science of relief, its appearance, origin, history of development,
modern dynamics and patterns of distribution were also considered to determine the territory.
Geomorphology studies the history and dynamics of terrain changes, predicts future changes,
which will allow you to choose an area for an eco-city with greater stability.

Also taking into account the data studied during the survey the main qualities were selected
as shown in Figure 1

OcHOBHble KauecTsa A/ TeppUTOpUM aKoropoaa

M reorpaduueckoe pacnonoKeHue |
B Penbed

™ O6cTaHOBKa 3KONOTMM

Figurel. Main qualities when choosing a territory [photo authors]

Thus, the main aspects were:

1. Geographical location (near the capital, near major cities, in the central part of the country,
in the border region, the climate is better where it is warmer);

2. Good environmental conditions (no environmentally hazardous, harmful production, etc.);

3. Relief. The most favorable is the relief with a surface slope from 0.5 to 10%

Summing up the results of the selection, the territory near the capital, the lake, was chosen
Zhaltyrkol, which met the most criteria.
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The methodology

In this article, to identify the principles of the application of green construction in Kazakhstan,
mixed research methods were used: interviews, observations, analysis of documents, as well as
an ecological and geographical approach combining the analysis of physical, geographical and
environmental characteristics of territories.

The considered area for the eco-city landscape is located3-5 km from Astana - Lake Zhaltyrkol in
Figure 2. The absolute height is 377 meters above sea level. The climate is cold-temperate, with
good humidity. The average annual air temperature is positive and is about +3.9°C. The average
monthly air temperature in July reaches +19.8°C. The average monthly temperature in January
is about -14.2°C. The average annual precipitation is about 440 mm. Most of the precipitation
falls in the period from May to August [4].

Figure2. Zhaltyrkol Lake [googlemap photo]
Findings/Discussion

In the course of the study, a survey was conducted to determine people's attitudes towards
environmental management.

To select and analyze the territory for the construction of an eco-city, interviews were
conducted with designers, designers and topographers. There are very many free territories in
Kazakhstan that are completely environmentally sustainable and stable. 13 people from project
organizations participated in the interview. To assess the structure of research work, the
methods used in building construction and project work, designers were asked the following
questions:

1. Which reservoir is suitable for building an eco-city?

2. What criteria should be considered when choosing a territory?

3. Impact of remoteness on construction.

4. Is it important to have communications?

5. It would be beneficial to consider the environmental assessment.

6. What is the purpose of an eco-city?

7. The construction of an eco-city requires a significant financial investment.

8. To what extent is landscape design a significant consideration?
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9. How to preserve the ecological environment?

Table 2. Analysis of Responses by Key questions

Questions Answers
Study the ecological situation of Kazakhstan 10
Make projects with an impact on health 13
Take into account the importance of preserving the ecological environment 13
of the area
Study modern and harmless materials 10
Take into account the prospects for the development of the city
Design landscape design to preserve the ecological environment

As can be seen from the data presented in the table, all interviewers are familiar with
environmental problems and prospects for urban development in the future. The majority of
respondents say that now the environmental section must be taken into account during the

design examination. They also take into account the landscape, because according to the law,
when cutting down a tree during construction, you need to plant five.

When designing new ecosystems, landscape architecture is a related area in attempts to
create and define translational strategies for restoring and preserving ecological functions. As
cities become more crowded and polluted, eco-landscape design is attracting more attention.
Open spaces play a vital role in improving the natural environment, as well as the physical and
mental health of citizens [5] Thus, the preservation of the ecological environment of the area
during construction is the main task.

When building an eco-city, the necessary infrastructure was taken into account: shopping
centers, chain stores and shops within walking distance, an outpatient clinic, a kindergarten, a
secondary school, a precinct, a center for early development and creativity, a sports center, and
regular transport links to the city. Now, according to modern state standards, the requirements
for construction, improvement and design have increased, which has led to new methods of
implementation.

Taking into account the "Environmental Code of the Republic of Kazakhstan" and
"Environmental Protection”, the optimal implementation method was chosen:

Impact on water. In construction, it is used for mixing mortars, slaking lime, preparing
concrete, watering rubble stone and bricks in hot or windy weather. There is underground
water (ground, key, drainage, well) and surface water (river, swamp, lake, sea). All these waters
are suitable for construction work.

The quality of water depends on the conditions of its formation, the composition of the soil

and the degree of pollution by industrial wastewater [6]. A closed water supply cycle with
purification stages was chosen as the solution.
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Influence on flora and fauna. During construction, the priority is always to preserve the local
ecosystem, and in particular the preservation of trees. According to Environmental Protection,
when one tree is cut down during construction, five trees are planted, or the tree is transplanted
when it is suitable.

The impact on the soil is also taken into account, since the foundation is first built during
the construction of buildings. The thickness of the fertile soil layer varies from 5 to 15 mm.
According to the norms, the fertile layer is transported and stored in special temporary dumps

(piles).
Conclusion

Summing up the results of the study, it should be noted that the methods of eco-friendly
implementation of objects in the new territory were revealed. The trend of" green " construction
in Kazakhstan is starting to gain momentum: new draft laws, information and scientific bases are
being released. The President's order on expanding legislative incentives for saving energy and
water resources, using "green" technologies and developing eco-tourism attached particular
importance to the topic. In October 2013, the Kazakhstan Green Building Council KazGBC was
officially launched KazGBC, one of the main bodies leading the process of implementing and
distributing this concept [7].

Kazakhstan is only at the initial stage of "green" development, which aims to achieve a new
sustainable and efficient economic model by 2050. The plans that our State is building are based
on the rational use of natural resources [8].

The construction sector in Kazakhstan is developing in accordance with global trends.
The national economy is increasingly focused on the optimization and efficiency of the use of
resources, including natural resources, which is one of the priorities of the "green economy".
Studies show that urban development is a priority area for implementing "green" principles
in the economy, along with industry, energy, transport and infrastructure, and agriculture. The
concept of "green" construction is based on the idea of rational use of energy and material
resources during construction.
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Ka3akcTaHaarbl 3KOKa/IaHbIH HETi3ri 6e/rijiepi: ;aMy nepcneKTuBajiaphbl

Angarna. bys Makasia KasakcraHJaFbl 9KOKaJIaHbIH, KYPbLIbICHI MEH JaMy IepcleKTUBaJapbiHa
apHa/IifaH. OPTYpJi WIOJY VIIiH eH TUIMZici peTiHJe apajac 3epTTey dJici TaHJa/aJbl. MakcaThl:
KasakcTtaH ayMaFbIHAaFbl 3KO KaJsIaHbIH Heri3ri 6eJsiriiepiH aHbIKTay. JaMy IepCHeKTHBajlaphl.
TanceipMa - KazakcTaHaFbl 9KOKa/IaHbIH HeTi3ri GeJrijiepiH: aMy nepcrneKTUBalapblH TEOPUSIBIK
TYPFBIZAH aHbIKTAy. Kypbuibic »Kykeci, KasaHblH WHPPAKYPbUIBIMbI, JaHAMAPTH JAU3aHHBI
TasgaHazbl. JKyprisisireH 3epTTey/iep HerisiHae aBTOpJIAp KYPBLIbICTBIH KO6A/BIK KoHe FbIJIBIMHU-
3epTTey KbI3METIH XKeTIAIpy KOKEeTTI/NIrH aHbIKTal, Heri3ei. AyMaKThl TaHAAay/ blH MaHbl3/bl/IbIFbI
cunarTajafraH. Kypbuibic YiIiH OpbIHABI TaHAAy Ke3iHJe ayMaKTblH NPUHLMIOTEPI MeH KaCHUETTepi
cunatTtajarad. Kypbuibic Ke3iHJe ayMaKTblH, 3KOJIOTHUAJIBIK OpPTACblH CaKTayAblH MaHbI3/blJIbIFbI
TypaJsibl KOPBITBIHABI Kacajajbl. KoplllaraH opTaHbl KOpFay oficTepi KoHe oJiapJblH MaHbI3bI
cunarTtanagbl. CoHAall-aKk KYpbUIBICTBIH, ayaHbIH KyHiHe acepi, OHbIH ajaM JeHcCay/blFblHA >KoHe
KOpLIaFaH OpTaFa THUTi3eTiH acepi cumarTajajbl. JKCIIEPUMEHTTIK 3epTTey KYprisiuin, cayajHama
HOTWIKeJIepi YChIHBLIJbI, OHbIH, MaKcaTbl Ka3zaKCTaHHBIH, 3KOJIOTHSJIBIK >KaFlalblH jKoHe GoJialak
3KO0KaJla )K00achlH aHbIKTAy 60J1/1bl. 3ePTTEeYyJepP KOpCeTKeH/el, KaJllaHbl JAMBITY «Kacbll” @HEPKACil,
3HepreTHKa, KOJIK >koHe MHOPPAKYPhUIbIM K9HEe ayblLl IIapyallblIbIFBIMEH KaTap 3KOHOMHKAJIaFbl
KaruJaTTap KaMTbLJIFaH.

TyiiiH ce3aep: K06abIK KbI3MET, K063, Kacbl1 KYPbIJIbIC, TYPAKThI JJaMy, KYPbIJIbIC, 3KOKaJIa
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T.K.Camyparoga?, [.A. AxmeT-A6auk!, H. OMap6ekoBa?, M.U3ueBa3, I. Ep601KbI3bI,
C. CyroHabIKOBa!
!Eepasutickuli HAYUOHA1bHbIU yHUgepcumem umenu J1.H. 'ymuaesa, 2. Acmana, Kazaxcmat,
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OCHOBHBIE 0COGEHHOCTH 3KOropoAa Ha Tepputopuu KazaxcraHna:
nepcrneKTUBbI Pa3BUTHS

AHHoOTanuA. /laHHas CTaTbsl NMOCBAlleHa NepClHeKTHBaM CTPOUTENbCTBA U PAa3BUTHUSA 3KOropoja
B KaszaxcraHe. /[si1 pa3sHOCTOpOHHEro 0630pa 6blJ BbIOPAH CMelIaHHbBIM METO/[, UCCAeJOBAaHUS KaK
Hanb6osiee 3¢ PeKkTUBHBIN. Llesib: BEIIBUTh OCHOBHBIE YePThI 3KOropoja Ha TeppuTopuun KasaxcraHa.
IepcrneKTUBbI pa3BUTHs. 3a/la4ya: TEOPETUYECKU BhISIBUTb OCHOBHbIE YepThl 3Koropoja B KasaxcraHe:
nepcrneKTUBbl pa3BUTHUSA. [IpoaHaJM3UpOBaHbl CHCTEMa CTPOMTENbCTBA, UHPPACTPYKTypa ropoja,
JanAmadTHIN Au3aiiH. Ha ocHOBe npoBeZieHHOr 0 UCC/ie0BaHUsl aBTOPAaMH BblsiBJieHa U 000CHOBaHa
HEeO06XO0AUMOCTb COBEPLIEHCTBOBAHUS IPOEKTHO-U3bICKATEJbCKOW JeATeJbHOCTH CTPOUTEbCTBA.
OnycaHa BaKHOCTb BbI6opa TeppuTOpuU. OnucaHbl IPUHLUIBI U KauecTBa TEPPUTOPUU NIPU Bbibope
MeCTa 110/, CTPOUTeNbCTBO. Ce/1aH BbIBOJ, 0 BAXKHOCTH COXPAaHEHHsI 3KOJI0TMYeCcKOU cpe/ibl TEpPUTOPUU
npu crpouTesnbcTBe. OnMcaHbl MeTOAbl COXpaHEHUsl OKpYKalolled cpelibl M UX 3HayeHHe. Takxke
ONMCAHO BJIUSIHUE CTPOUTEJLCTBA HA COCTOSIHHE BO3/lyXa, €ro Bo3/JieCTBUeE Ha 3/J0POBbe Yesi0BeKa U
OKpyxatolyto cpefy. [I[poBeieHO 3KcIlepUMeHTa/lbHOE UCCAe[,0BaHNe U NpeJCTaB/IeHbl pe3yJbTaThbl
ONpoca, Liesbl0 KOTOPOro ObLIO BbIsIBJIEHHWE 3KOJOTMYeckoM cuTyanuu KasaxcTtaHa M mpoekTa
6yayiero skoropoza. McciejoBaHNs MOKa3bIBAIOT, YTO Pa3BUTHE TOPOOB ABJISETCS NPUOPUTETHBIM
HallpaBJeHWeM BHeJpeHHUs «3eJIeHbIX» NMPUHIIMIOB B 3KOHOMMKY, Hapsilly C MPOMBIIJIEHHOCTbIO,
3HEePTreTUKON, TPAHCIIOPTOM U UHQPACTPYKTYPOH, CEbCKHUM XO35IICTBOM.

KiloueBble cI0Ba: NMpoOeKTHas [leATEJbHOCTb, NMPOEKT, 3eJeHOe CTPOUTENbCTBO, YCTOMYHUBOE
pa3BUTHE, CTPOUTENBCTBO, 3KOTOPO/,
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