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Abstract

Over the past five years, the atmospheric air quality in Yerevan has continued to
deteriorate, primarily attributed to a significant increase in airborne dust, particularly during
the hot summer months that coincide with the peak tourist season. This phenomenon reflects a
complex interplay among atmospheric emissions, air quality, emission source altitudes,
changes in chemical composition, solar radiation, weather patterns, and topographic
conditions. Sources of dust pollution in Yerevan include industrial activities, vehicular
emissions, road dust, and construction activities. Data from various administrative districts
indicate that, over the past five years, concentrations of dust, nitrogen dioxide, and sulfur
dioxide frequently exceed established standards. Additionally, there are unregulated static
sources of dust pollution within the city. This study conducts a comparative analysis of the
primary pollutants in the context of climate change and urbanization in Yerevan over the last
five years. It also assesses green areas and evaluates the effectiveness of greening initiatives,
while considering compliance with national legislation in the Republic of Armenia.
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Introduction

As of 2023, global data indicates that the Republic of Armenia ranks 31st out of 134
countries for the concentration of harmful airborne substances, surpassing the indices of
neighboring Georgia (62nd) and Azerbaijan (52nd) 1. Within the region, Yerevan, the capital,
is recognized as having the driest climate and the most polluted air among the capitals of the
South Caucasus. Historically, Yerevan experienced high levels of air pollution due to its
geographical location and industrial activities, particularly during the Soviet era. However, in
the years following Armenia's independence, urban planning initiatives emphasized the
importance of public green spaces and forested areas, such as the Nork forests, Dalma
Gardens, and Haghtanak Park. Unfortunately, many of these areas have since been repurposed
for urban development.

The significance of green spaces for urban ecosystems is well-documented [1]. Studies
have shown that the dust concentration in green areas is 42% lower during the spring and
summer months and 37% lower in winter compared to non-vegetated areas[2]. Additionally,
approximately 0.405 hectares of tree cover can sequester more than 40 tons of carbon
dioxide?, highlighting the crucial role that vegetation plays in mitigating air pollution and
enhancing urban life

Green areas play a crucial role in mitigating air pollution by absorbing fine particulate
matter (PM10), which poses significant health risks, as well as filtering harmful pollutants
such as sulfur dioxide, nitrogen oxides, and ethylbenzene (a component of petroleum
products)®. However, various studies indicate that the pollution abatement capacity of urban
green spaces is limited. As emissions sharply increase, the efficiency of these areas in filtering
pollutants tends to decline over time.

While similar studies have not yet been conducted in Armenia, international research
has demonstrated a clear correlation between tree-covered urban areas and the reduction of
ozone (03), PM10, and PM2.5 levels in the air®. Although the improvement in air quality may
occur slowly, often over decades, it is a consistent trend.

It is essential to consider multiple factors when assessing the impact of urban tree
cover on air quality. These factors include precipitation levels, humidity, the presence of
water bodies, and the strength and direction of prevailing winds. Unfortunately, such
comprehensive evaluations have not yet been performed in Yerevan, limiting our
understanding of the full impact of green spaces on atmospheric air quality in the city.

Numerous studies confirm that green areas in urban environments play a significant
role in mitigating urban heat and enhancing the microclimate. These spaces positively impact
both mental and physical health, which is increasingly critical in the context of climate
change. By providing shade, reducing heat absorption, and improving air quality, urban
greenery contributes to overall well-being and resilience against climate-related stressors. As
cities face rising temperatures and environmental challenges, the preservation and
development of green spaces become essential components of sustainable urban planning®.

1 https://www.igair.com/us/world-air-quality-report-press-kit

2 Nowak et all
3 Janhall S., Review on urban vegetation and particle air pollution—Deposition and dispersion. Atmos. Environ. 105, 130-137

(2015). [Google Scholar

4 Abhijith K. V., et al., Air pollution abatement performances of green infrastructure in open road and built-up street canyon environments—
A review. Atmos. Environ. 162, 71-86 (2017). [Google Scholar
> AVISSAR, R. (1996). Potential effects of vegetation on the urban thermal environment. Atmospheric Environment, 30(3)
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Conflict Setting

The authors emphasize that emissions from anthropogenic sources significantly
impact the air quality of Yerevan (Fig. 1) and must be strictly controlled. It is crucial not to
subordinate the management of these emissions to the sole objective of increasing green
areas, as the positive effects of greenery on air quality tend to manifest over a longer time
frame. Immediate and effective measures to reduce emissions are essential for achieving
timely improvements in urban air quality, while also recognizing the long-term benefits that
green spaces provide. The article also examines the legal mechanisms in force in the Republic
of Armenia concerning atmospheric air quality and urban microclimate. The review reveals
that existing regulations regarding both greening and air quality improvement, as outlined in
the local self-government laws and decisions by the Council of Elders of Yerevan, are often
incomplete, absent, or inadequately enforced. For instance, the «Technical Regulation of
Requirements for the Size and Composition of Residential Green Zones», issued by the
Government of Armenia on October 30, 2008, is not effectively implemented. Although
Decree No. 1318 specifies the types of plants suitable for various regions, including Yerevan,
this information is not reflected in the action plan of the «Landscape Gardening and
Environmental Protection» Community Non-Profit Organization under the Yerevan
Municipality. Instead, the CNPO presents tree species for urban gardening not mentioned in
the aforementioned regulation for urban greening initiatives. Furthermore, the selection of tree
species by the relevant agency is not informed by local or international scientific studies, and
the goals of these greening actions are not aligned with the provisions of any ratified
conventions or agreements, such as the Paris Agreement or the UN Sustainable Development
Goals. This lack of coherence raises concerns about the effectiveness of current policies in
addressing air quality and enhancing urban green spaces. Fig. 1 illustrates the primary sources

contributing to air pollution in Yerevan, based on data from 2023.
Main sources affecting air Approximately 21 metals have been identified
pollution in Yerevan (based on in the dust of cities across the RA, as reported
ratio from 2023) by the «Hydrometeorology and Monitoring
: Center» (SNCO). Among these metals,
= Construction - gandard  Threshold Concentrations (STCs)
have been established for nickel, molybdenum,

= Transport ..
and cobalt, however, STCs for the remaining
Sandstone metals are absent. The purpose of this article is
quarries to underscore the significance of evidence
® Landfills based decision making in developing policies
_ for the capital, as well as contribute insights to
]'C”d“St.”a' the existing situation with air pollution in

actories

Yerevan.
Fig. 1 The primary factors affecting air
quality in the city of Yerevan, based on 2023
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By emphasizing the importance of data-driven decision-making, the article seeks to
highlight the potential for leveraging data analytics and evidence-based approaches to
enhance the sustainable policy development in the city of Yerevan.

Materials and Methods:

This study utilizes atmospheric air monitoring data from 2020 to 2023, specifically
focusing on dust concentrations in Yerevan [8]. Data were sourced from the Yerevan
Municipality regarding the city’s green areas, as well as from the official legal databases
available on the website of the Hydrometeorology and Monitoring Center and RA Ministry of
Environment. In Yerevan, monitoring of dust, sulfur dioxide, nitrogen dioxide, and ground-
level ozone is conducted at 45 observation points and 5 monitoring stations (Fig. 1).

The research method involves a multi-faceted approach, incorporating data analyzing
methods such as quantitative & comparable analysis. Relevant data has been collected from
state reports & official publications. Quantitative analysis techniques were then applied to
assess the current state of green spaces per capita, airborne dust & other pollution levels.

Dust sampling is being conducted actively using filter paper, with calculations
performed through simple weighing. The annual average concentrations of selected metals in
dust are reported on the website; however, organic components were not included in the
analysis. Additionally, the ability to differentiate dust fractions, such as PM10, PM5.0, and
PM2.5, is not available. Notably, organic matter in dust has not been included in these
assessments, and research in this area is currently lacking.

The observation period for this study was chosen randomly, with the SNCO website
providing daily data on dust, nitrogen dioxide, and sulfur dioxide levels for each month [8].

It is important to note that the state website does not include information on
precipitation days, significant drops in air temperature, or instances of strong winds in
Yerevan. Such meteorological data are crucial for understanding the influence of weather
conditions on dust concentrations and for conducting a comprehensive assessment of air
quality.

Research Results:

According to data from the Hydrometeorology and Monitoring Center of the Republic
of Armenia, in 2023, daily concentrations of dust and nitrogen dioxide in Yerevan's
atmosphere exceeded established limit values on 129 days and 43 days, respectively.
Specifically, dust concentrations ranged from 1.1 to 4.8 times the limit, while nitrogen
dioxide levels ranged from 1.1 to 2.7 times the limit. The highest recorded dust concentration
(0.988 mg/m3) occurred on March 7 in the Nor Nork district, while the peak nitrogen dioxide
concentration (0.110 mg/m?) was measured on October 15 in the Shengavit district.

Data from the «Hydrometeorology and Monitoring Center» State Non-Commercial
Organization (SNCO) indicate an increasing trend in dust and nitrogen dioxide concentrations
over the past five years, contrasting with a decrease in sulfur dioxide and ground-level ozone
levels. The primary source of nitrogen dioxide in the urban atmosphere is motor vehicle
emissions, whereas dust pollution arises from multiple sources, including construction
activities, industrial processes, vehicular traffic, road dust, and insufficient green spaces.
Importantly, the study of the geochemical and organic composition of dust has not been
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conducted. Elements such as sodium (Na), magnesium (Mg), aluminum (Al), silicon (Si),
potassium (K), calcium (Ca), and others are not currently quantified in dust samples, nor do
standard threshold concentrations (STCs) exist for these elements in Armenia. These elements
are commonly found in construction materials, and their analysis could provide valuable
insights into the sources of dust pollution. Presently, the identification of dust sources relies
on indirect inference, which underscores the need for more comprehensive research in this
area.

Variations in Average Annual Concentrations of Atmospheric
Pollutants in Yerevan (mg/m*) from 2020 to 2023

0,172
0,145
4 0,147
YUt T 0,117
0,032 0,027 0,029 0,028
0,013 0,017 0,022 0,016
2020 2021 2022 2023

Fig. 2 Average Annual Concentrations of Harmful Substances
in the Atmospheric Air of Yerevan City (2020-2023)

Analysis of the observations conducted over the past three years reveals that
exceedances of standard threshold concentrations (STCs) occurred in 35% of the
measurements for dust, 29% for nitrogen dioxide, and 18% for sulfur dioxide. This data
clearly indicates that dust is the primary contributor to air pollution in Yerevan, followed by
nitrogen dioxide (Tab. 1).

Furthermore, the analysis shows an increasing trend in the concentrations of dust,
ground-level ozone, sulfur dioxide, and nitrogen dioxide over the past five years. This upward
trajectory raises concerns about the deteriorating air quality in the city and underscores the
need for effective regulatory measures to address these pollutants.

Table 1. Changes in the Average Annual Concentrations
of Substances (mg/m3) in the

Atmospheric Air of Yerevan City (2020-2023) [8]

Substance Characteristic 2020 2021 2022 2023 Tendency

Dust Average annual | 0.117 0.172 0.147 0.145 0.0064
concentration

Sulfur dioxide Average annual | 0.013 0.017 0.022 0.016 0.0006
concentration

Nitrogen dioxide Average annual | 0.032 0.027 0.029 0.028 0.0023
concentration

Ground-level Average annual | 0.004 0.005 0.006 0.007 0.0005

ozone concentration

Despite ongoing greening initiatives in Yerevan since the 1990s, approximately 1,023
hectares of green space have been lost and remain unreplenished. Although regular budget
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allocations are made for greening operations, progress has been slower than anticipated,
failing to keep pace with rapid urbanization and climate change.
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Fig. 3 Stationary (large black dots) & Mobile (small black dots)
Observation Stations for Atmospheric Air Quality Monitoring in Yerevan[8]

For instance, between 2020 and 2023, the green area of Yerevan expanded by only
37.8 hectares, while the population during the same period increased by approximately 14,900
residents reducing green space per capita from 8.5 m2 to 8.2 m2.[7]. This disparity underscores
the need for more effective and accelerated greening strategies to adequately meet the
demands of a growing population and mitigate the impacts of urbanization and climate change
on air quality and public health

The dynamics of changes in green areas during 1990-2023 is presented in Fig. 3.
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Fig. 2. Dynamics of Green Space Reduction in Yerevan (1990-2023)

The total area of Yerevan is 22,328 hectares[3], of which only 906.8 hectares—
approximately 4% —is designated as green space. It is important to note that the concept of

green spaces includes also privately owned green areas, which are not accessible to the public,
as well as flowerbeds and lawns.
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According to the Green City Action Plan, supported by a grant from the European
Bank for Reconstruction and Development (EBRD), the aim is to increase this figure to 10
square meters per capita by 2030. However, as of 2022, the target was only 8.5 square meters
per capita, indicating that this goal has yet to be met.

Approximately 36.9% of the Republic of Armenia's population resides in Yerevan,
and population growth trends in the capital over the last four years are illustrated in Figure 3.
The World Health Organization recommends a minimum of 9 square meters of green space
per inhabitant, while the Yerevan city master plan stipulates a target of 17 square meters per
person—twice the current average. This gap highlights the urgent need for enhanced greening
strategies to improve urban living conditions and environmental health.

1092,80

1 091,70

1 084,00

2020 2021 2022 2022
=& Population growth/thousand p.

Fig. 3 The population growth of Yerevan in 2020-2023

The elemental layout of buildings in Yerevan adversely affects air quality by
disrupting the natural flow of mountain-valley winds and the city’s natural ventilation system.
This disruption also interferes with the airflow from Lake Sevan through the Hrazdan Gorge
to Yerevan. As a result, these changes can exacerbate pollution levels, hinder the dispersal of
airborne contaminants, and contribute to the overall deterioration of urban air quality.
Effective urban planning and architectural considerations are essential to restore and enhance
the city’s natural ventilation dynamics [8].

The absence of an effective rainwater drainage system in Yerevan exacerbates dust
accumulation in the air, leading to persistent dust levels in the city. Additionally, the limited
presence of water bodies further compounds this issue; currently, there are only three artificial
lakes with significant surface areas: Yerevanyan Lake, Vardavar Lake, and Kanaker HPP
Lake. The lack of sufficient water areas reduces the city’s ability to mitigate dust and improve
local humidity levels, highlighting the need for integrated urban planning that incorporates
water management strategies to enhance air quality®

During periods of intensive construction in Yerevan, there is a significant violation of
essential ecological and safety requirements. These infringements can lead to increased air
pollution, disruption of local ecosystems, and heightened health risks for residents. It is
crucial to implement stricter regulations and oversight during construction activities to ensure
compliance with environmental standards and to safeguard public health. Enhanced
monitoring and enforcement measures are necessary to mitigate the adverse effects of urban
development on air quality and overall environmental integrity.

& small artificial lakes built in some city park areas were not taken into account

9
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Fig. 4 The process of dismantling the building in Yerevan, 2024.

For comparison, the per capita green space in three major cities of the Republic of
Armenia is illustrated in Fig. 5, while Fig. 6 displays the total area of greenery in these cities.
These visual representations highlight disparities in green space availability and underscore
the importance of enhancing urban green areas to improve quality of life and environmental
health across the region.

The proportion of green areas in major cities of the Republic of
Armenia in relation to their total land area.

6%
5%
4%
3%
2%
1%

0% .
’ Yerevan Vanadzor Gyumri

m Green space in cities as of

2024 4% 5,20% 3,19%

Yerevan © Vanadzor  Gyumri

Fig. 5 Green areas of major cities of RA in relation to the total area

It is evident that, relative to its population, Yerevan has fewer green spaces compared
to Vanadzor, and its green area per capita is also lower than that of Gyumri when considering
population density.

Legal regulations governing greening efforts in Yerevan are established by several
Armenian laws and resolutions, including:

1. RA Law on Flora.
2. Technical Regulation of Requirements for the Size and Composition of Residential

Green Zones (Government Resolution No. 1318-N, dated October 30, 2008).
Rules for the Preservation and Use of Green Spaces of General Use in the City of Yerevan
(Council of Elders Decision No. 36-N, dated November 18, 2009)

10
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4. Procedure for the Mandatory Improvement of Real Estate within the Administrative
Boundaries of Yerevan (Council of Elders Decision No. 48-N, dated February 2, 2009)

Green area per capita (sq. m)

Per Yerevan's and Gyumri's MasterPlan |55 1 75qm

WHO minimum 9 sgm
Gyumri 3,91sgm

Vanadzor [ 12,9psqm

Yerevan 8,2sqm

0,00 2,00 4,00 6,00 8,00 10,00 12,00 14,00 16,00 18,00
Yerevan ®Vanadzor  Gyumri = WHO minimum ® Per Yerevan's and Gyumri's MasterPlan

Fig. 6 Per capita green spaces in RA major cities: Yerevan, Gyumri, Vanadzor.

These regulations are intended to ensure the effective management and preservation of
green areas, yet the implementation and enforcement of these laws need to be strengthened to
adequately address the current shortfall in green spaces in the city

The Nubarashen landfill significantly adversely affects air quality in Yerevan,
primarily due to its reliance on only two waste disposal methods: burning and landfilling. The
burning of waste can release harmful pollutants into the atmosphere, while landfilling can
contribute to the generation of methane and other noxious gases [5].

Additionally, urban transport is a significant contributor to ecological stress in
Yerevan, with pollution levels from this sector increasing by 35-40% compared to 2017 [5].

Industrial factories, along with 39 stone and sand processing mines located within the
administrative boundaries of Yerevan, significantly contribute to dust pollution in the city.
The operations of these facilities generate substantial amounts of particulate matter,
exacerbating air quality issues and posing health risks to the local population [8].

An essential international standard for air quality assessment mandates the monitoring
of primary atmospheric pollutants, including sulfur dioxide, nitrogen oxides, carbon
monoxide, dust, and ground-level ozone, which is classified as a secondary pollutant. In
compliance with these requirements, the concentrations of these primary pollutants are
routinely measured in Yerevan's atmosphere. This systematic monitoring is critical for
evaluating air quality, informing public health policies, and implementing effective pollution
control measures [8].

The primary source of nitrogen dioxide in Yerevan is transportation, while sulfur
dioxide predominantly arises from industrial emissions. Concurrently, there is a notable
increase in both dust levels and nitrogen dioxide concentrations in the city, alongside a rise in
average temperatures, which have increased by 1.23 °C to date. Forecasts predict that average

11
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temperatures in Yerevan could rise by an additional 1.6 °C by 2040 and by 3.3 °C to 9 °C by
2070. This projected warming, combined with increasing pollution levels, poses significant
challenges for public health and environmental sustainability in the region’.

In October 2023, the average temperature in Yerevan reached 15.1 °C, marking a
deviation of 1.4 °C above the historical norm. Notably, on October 29, the daily maximum
temperature soared to 25.3 °C, surpassing all previous records for that date. November 2023
continued this trend, becoming the warmest November recorded since observations began.

During that month, total precipitation was only 13.5 mm, which constituted just 56%
of the typical November average. Significant temperature anomalies were observed on
November 7, 10, 12, 13, and 27, with daily maximum temperatures reaching unprecedented
levels of 19-22 °C.

Furthermore, from 1935 to 2023, the average summer temperature in Yerevan
increased by 2.1 °C, while precipitation decreased by 31%®2. Table 2 and Fig. 6 below
illustrate the average temperatures of 2023 observed monthly in Yerevan.

Table 2.
The deviation of monthly temperatures in 2023
Month Recorded temperature Deviation from norm
January -1.4°C +2.2°C
February 1.3°C +1,8°C
March 11,7 °C +5,4°C
April 13,8°C +0,8 °C
May 18,4 °C +0,7°C
June 23.5°C +0.7°C
July 26.8°C +0.2°C
August 29.2°C +2.9°C
September 22.3°C +1.1°C
October 15.1°C +1.4°C
November 9.8°C +3.9°C
December 2.6°C +3°C

S U

)

NoOW

Fig. 6 Temperature increase from normal in 2023.

" Data of RA Ministry of Environment
8
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Conclusion

The comparative analysis of atmospheric pollutant data from the "Hydrometeorology
and Monitoring Center" of the Republic of Armenia indicates that dust concentrations in
Yerevan have consistently exceeded permissible limits over the past five years. The primary
sources of dust generation include construction activities that violate ecological standards,
vehicular emissions, road dust, and 39 stone and sand processing mines located within the
city’s administrative boundaries, as well as various industrial processes.

Current legal frameworks are inadequately enforced by businesses, and Yerevan lacks
a comprehensive environmental policy. The objectives for greening initiatives are not aligned
with the goals outlined in the Paris Agreement or the United Nations Sustainable
Development Goals. As a result, emissions from anthropogenic sources remain unregulated,
and the negative impacts of rapid urbanization are not being effectively addressed.

Violations of the RA Law «On Atmospheric Air Protection» in stone and sand
processing mines and industrial facilities, coupled with insufficient state oversight, have led to
a significant increase in dust levels in Yerevan, frequently surpassing permissible
concentrations. This trend has serious health and economic implications for the city's
residents.

While the existing green spaces in Yerevan cannot sufficiently filter the high levels of
emissions from these sources, they do contribute positively to mitigating the rising
temperatures associated with climate change and enhancing the well-being of the urban
population. The increasing frequency of record-high temperatures highlights the critical role
of green infrastructure, especially given the limited availability of water bodies in the city.

Therefore, effective management of urban green infrastructure and strategic urban
planning are essential. This should encompass the selection of appropriate plant species, as
well as the development of care and irrigation schedules, all tailored to address the current
and anticipated challenges posed by climate change and included in respective sustainability
development policies of Yerevan Municipality.
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U.N. Uypnguwi?, UL Ujuqui?, U.9. Qwpniejniujub?
‘Bwppwnuwbgpneyul U shtiwpupnyagwt <ugwugpwbih wqquihtt hwdwuwpwb
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wony hwwnlwwbu wdwnw 92ng wdhuubpht' hwdpulubin gpnuwopowihu wlunhy
utignup hbwn: Uptninpunwjht onh wpwwubwnudubph W onh npwyh dhole gnjnipyniu niuh
pwpn  thnjujuuwwlygdwdnieiniu, npp  UGpwnnd  EF wpunwubndwu  wnpnipubph
pwpapnieyniuutipp,  phdhwywtu  Ywqdh  JbGpwihnfunidubpp,  wpbh wnwqurubnh,
Bnwuwlwihu L wnwyngpwdbhly wwjdwuubpp: Pnond  wnuinnwdnipyniup  quihu L
nwppbin wnpnipubphg’ wpryniuwpbpuljwu gnpdpupwgubn, wpwuuwnpuwjhu dhongubin,
Swuwwwnphwjhu thngh, 2huwpwpnie)niu: Gpuwuh dh 2wpp Jwpswwu gpowtubpnid
ytpoht 5 wwphubiph pupwgpnd thnont, wgnunph b &3dph Gplopuhnh pwuwlyubipp
gbpwqwugnud  Gu  UfdY-ubpp, pwnwpnd wnlw Gu  thnond  wnunnunjwdnyejwt
swpgwynpynn utnwunply wnpnipubn: Ugfuwwmwupnd ppwlwuwgyb) b 6plwt punwpnid
ytpohtu 5 wwphubpht hpduwlwu wnunnunpgubph hwdbdwwwwu Jbpndnieniu Yihdwjh
thnthnfunypjwu U nippwupqugdwt hwdwwnbpunnd,  phuswybu  bwb Yuwlwswwwin
nwnwdpubiph nuntduwuhpnyeniu, Yulwswwwndwu ghpdnnnipjniuubipnh
wpryniuwybnnipjwt quwhwnnd b hwdwnpnyeiniu << ubipybunwwu opbuunpniejwu
unpdbph hbwn:

Pwiwgh pwnbp. dnuppnphuquiht nhnwluywuttbp, tnzh, wgnnh Gplopuhn,
2huwpwpnye)nil, npwuuwnpw, Jutwswwwwm nwpwdp, Yihdwjh thnthnfunieniu:

KAYECTBO ATMOC®EPHOI'O BO31YXA I'OPOJA EPEBAHA
B KOHTEKCTE UBMEHEHUSA KIIMMATA

A.P. Mkprusia!, M.A. Aparsu®, A.T'. ApyTronsn?

Hayuonanonoii ynusepcumem apxumexmyput u cmpoumenscmea Apmenuu
2 ApMAncKUll HAYUOHATLHBLT ROTUMEXHUYECKULl YHUGEDCUMem

B Teuenue mocrnegHUX MATH JIeT HAOIIOMAETCS YXYAIIEHHUE KauecTBa aTMOC(EpPHOro
Bo31yxa B EpeBane, uTo 00yCIIOBIIEHO PE3KUM YBEIMYCHHEM KOHIIEHTPAIIUH MbUTH, 0COOEHHO
B OKapKue JIETHUE MECSIbl, COBMAJAIONINE C aKTUBHBIM TYPUCTHUECKHM CE30HOM.
Cy1iecTByeT clokHasi B3aUMOCBSI3b MEXy BbIOpocaMu B aTMocdepy M KaueCTBOM BO3IyXa,
KOTOpasi BKJIIOYAaeT Takue (PaKTOpbl, KaK BBICOTA HCTOYHUKOB BHIOPOCOB, H3MEHEHUS
XMMHAYECKOTO COCTaBa, COJHEYHas paJuanus, a TakXKe IOTOAHbIE M Tomorpaduveckue
ycioBus. [IbuieBoe 3arps3HEHHME BO3HUKAET M3 MHOXECTBA HCTOYHUKOB, BKJIIOYas
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IPOMBIIIUICHHBIE TPOLECChl, TPAHCHOPT, AOPOXKHYIO MbUIb U CTPOUTEILCTBO. B psae
aJIMUHUCTPATUBHBIX paiioHOB EpeBaHa 3a mocieaHue TSATh JIET YPOBEHb MBUIA, a TaKXKe
KOHIIEHTpAIMsi OKCHUJIOB a30Ta U JMOKCHJa CEphbl MPEBHIIIAIOT HOPMATUBHBIC 3HAUYCHMS,
YCTAaHOBJICHHBIE CTAaHJApTaMU KadecTBa OKpy»karwiel cpensl. Kpome Ttoro, B ropoje
CYILLECTBYIOT HEPETYIHPYEMbIE CTAIIMOHAPHBIE HCTOUHUKHU MBLUICBOTO 3arPSA3HEHHUS.

B nmanHO# paboTe mMpoBeeH CPaBHUTEIBHBIA aHAIN3 OCHOBHBIX 3arps3HUTENCH B
YCIIOBUSIX M3MEHCHHs KiauMmata U ypOanusamuu B EpeBaHe 3a mocieHue mAaTh JeT. Takke
OBLIIO MCCJIEIOBAHO COCTOSHUE 3€JICHBIX 30H U OICHeHa 3()()EKTHUBHOCTh MEPONPUATUN IO
O3EJICHEHHUIO B COOTBETCTBHM C HOPMaM{ HAIMOHATBHOTO 3aKOHOJATENbCTBAa PecmyOnuku
ApMeHust

Knwueswvie cnosa: CTaHOMKU MOHUTOPHUHIA, IIbLJIb, AUOKCHUA a30Ta, CTPOHUTCILCTBO,
TPAHCIIOPT, 3CJICHBIC HACAXKICHUSA, ©BMCHCHHUC KJIMMATA.

This publication has been produced with the financial assistance of the European Union. The
contents are the sole responsibility of the authors and do not necessarily reflect the views of
the European Union.

Wu  hpwwywpwlndp  ywwpwundtp £ BYdpnywlut dhnpgpuu Shuwtuwljwu
wowlgnipjwdp: Pnjwunwlniepjwt hwdwp wywwunwufuwtwwnientu B Ypnd ujnieh
htnpuwlubpp, b wwpuwnhp sk, np wiu wpwnwhwynp  BYpnywlwt  dhnyejwt
inbuwybnubpp:

JanHas nyOnukanusi Obula TOATOTOBIEHAa Npu (UHAHCOBOW mnoaaepxkke EBpomeiickoro
Coroza. CopepxkaHue sBISETCS OTBETCTBEHHOCTbIO ABTOPOB MaTepHaja U MOXKET He
COBIIOJATH € TOUKOM 3peHus EBponeiickoro Corosa.
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