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Abstract. Climate change is increasingly recognised as a serious threat to respiratory health, making it essential
to understand how changing environmental conditions affect lung function and the pattern of respiratory
diseases. This review aimed to summarise current scientific evidence on the effects of rising temperatures,
altered weather patterns, and deteriorating air quality on the global burden of respiratory diseases. A
comprehensive analysis of the latest peer-reviewed literature, including epidemiological studies, systematic
reviews, and reports from international health organisations, was conducted. Climate-related environmental
factors were analysed in relation to observed trends in respiratory health indicators. The findings indicated that
climate-driven environmental changes have a substantial impact on respiratory health. Elevated concentrations
of ground-level ozone, wildfire smoke, and fine particulate matter are consistently associated with increased
respiratory symptoms and exacerbations of asthma and chronic obstructive pulmonary disease (COPD). Rising
atmospheric carbon dioxide levels and altered seasonal cycles contribute to longer and more intense pollen
seasons, increasing exposure to aeroallergens. Extreme weather events, including heatwaves, heavy precipitation,
and flooding, promote indoor mould growth and heighten the risk of respiratory infections. The most vulnerable
populations - particularly children, the elderly, and socio-economically disadvantaged communities - bear a
disproportionately higher disease burden due to greater exposure and limited adaptive capacity. The results of
this review provide a scientific basis for public health planning and clinical decision-making, and may inform
targeted mitigation and adaptation strategies aimed at reducing climate-related respiratory risks among
vulnerable populations
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Introduction

Climate change is increasingly being recognised not
just as an environmental problem, but as a major threat
to human health - especially to respiratory health. The
Earth is warming faster than ever before, weather pat-
terns are becoming more unpredictable, and extreme
events such as wildfires, dust storms, and floods are
occurring more frequently. Because the lungs and air-
ways represent the primary interface between the hu-
man body and the environment, any deterioration in
air quality or climatic instability can have immediate
and serious consequences for respiratory health. This
subject is especially urgent now, given the latest surge
in climate-driven air pollution episodes, wildfire smoke
events, extended pollen seasons, and extreme weather
across the globe - making it essential to examine how
these changes affect breathing and lung disease rates.

A growing body of research from 2020 onward has
started to document these connections in detail. For in-
stance, a comprehensive review by the American Lung
Association [1] explained that hotter, drier climates lead
to more frequent and severe wildfires and dust storms,
elevating levels of fine particulate matter (PM,.5) and
other pollutants which harm lung health. Similarly, a
study by H. Bayram et al. [2] reported that rising tem-
peratures and increased particulate matter and ozone
levels exacerbate chronic respiratory diseases, extend
pollen seasons, boost dust pollution in arid regions, and
worsen risks from indoor mould after flooding - par-
ticularly affecting children and the elderly.

More specifically, ].-H. Chang et al. [3] argued that
climate change not only increases the concentration of
airborne particles, but may also alter the physicochem-
ical properties (size, chemical composition, dispersion)
in ways that facilitate deeper and more harmful deposi-
tion in the lungs - thereby raising the risk of developing
or exacerbating respiratory diseases. Another system-
atic review by B. Rackow et al. [4] found that high tem-
peratures combined with elevated levels of ozone (03),
particulate matter (PM;,, PM,.5), and nitrogen dioxide
(NO3) synergistically amplify mortality risk and worsen
respiratory and cardiovascular conditions.

Moreover, the technical brief by the World Health
Organisation [5] highlighted how climate change in-
fluences allergen dynamics - leading to earlier, longer,
and more intense pollen seasons, increased mould
proliferation after flooding, and greater exposure to
airborne allergens, all of which contribute to rising in-
cidence of allergic respiratory diseases such as asthma
and allergic rhinitis. Complementing this, S.-Z. Deng et
al. [6] emphasised the interactive, compounding ef-
fects of climate change, pollution, and aeroallergens
on respiratory health - noting that extreme weather
events and air pollution can intensify allergenicity and
harm airway health.

Despite this growing evidence, important gaps re-
main. Most studies examined single factors - such as

pollution, pollen, or weather extremes - in isolation.
There is far less research that integrates multiple cli-
mate-related stressors (e.g., combined air pollution,
allergen changes, extreme weather) into comprehen-
sive models that reflect real-world exposure scenarios.
Furthermore, very few of these studies focus on pop-
ulations in Central Asia or other regions where rapid
climate change is intersecting with social and economic
vulnerabilities. As a result, there is limited region-spe-
cific data on how combined climate change impacts af-
fect respiratory health in such contexts. This gap justi-
fies the present research. The aim of this study was to
systematically assess how the combined effects of cli-
mate-driven air pollution, changing allergen exposure
(pollen, mould), and extreme weather events interact
to influence the prevalence and severity of respiratory
diseases - particularly among vulnerable populations
in under-studied regions.

Materials and Methods

The present study was designed as a comparative sys-
tematic review of the scientific literature analysing the
relationships between climatic factors, atmospheric air
pollution, and the state of respiratory health in the pop-
ulation. The primary objective of the analysis was to
identify the mechanisms through which climate-relat-
ed environmental changes influence the concentrations
of major atmospheric pollutants and the associated
risks to the respiratory system. The search for scientific
publications was conducted in international scientific
databases. The review included studies published be-
tween 2010 and 2025, allowing the analysis to capture
the most relevant research reflecting current trends in
climate change and air quality.

The following keywords and the combinations
were used for the search: “PM,.;s”, “PM;,”, “ozone”,
“air pollution”, “climate change”, “heat”, “humidity”,
“dust storms”, “stubble burning”, “coal heating”, “In-
dia”, “Kyrgyzstan”, “respiratory diseases”, “vulnerable
populations”. The inclusion criteria involved selecting
scientific articles that addressed the following aspects:
the influence of climatic factors (temperature, humid-
ity, precipitation, and extreme weather events) on the
concentrations of atmospheric pollutants; the impact
of air pollution on respiratory health in the population;
as well as studies examining the main anthropogenic
emission sources, including agricultural biomass burn-
ing, transport emissions, and the use of coal for heat-
ing. In addition, publications from international health
organisations and environmental agencies containing
statistical data on morbidity and mortality associated
with air pollution were also considered. India and the
Kyrgyz Republic were selected as regions for compar-
ative analysis, which made it possible to examine the
formation of air pollution under different climatic and
socio-economic conditions [7,8].
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During the analysis, data were extracted from the
selected publications on pollutant concentrations
(PM,.5, PM;, and 03), meteorological conditions, an-
thropogenic emission sources, and indicators of res-
piratory morbidity among different age and socio-eco-
nomic population groups. Particular attention was paid
to vulnerable groups, including children, older adults,
and low-income populations. The collected data were
systematised and analysed using a comparative de-
scriptive approach. The results of studies conducted
in India and the Kyrgyz Republic were considered sep-
arately, after which the identified trends and risk fac-
tors were compared. This approach made it possible
to identify both general patterns in the influence of cli-
mate change on atmospheric air pollution and regional
characteristics of its impact on respiratory health.

Results and Discussion
Influence of climatic factors
on atmospheric pollutant composition
Climate change directly affects concentrations of par-
ticulate matter and ozone in the air, thereby increasing
the risks of respiratory diseases. Sand and dust storms
substantially elevate the levels of suspended particles,
even at significant distances from the source. The World
Health Organisation (WHO) [9] noted that such storm
episodes directly impact air pollution, as the storms
increase airborne particulate concentrations. In some
regions, lifted dust constitutes the primary source of
these particles. However, around 25% of dust emissions
are linked to human activities, including deforestation,
poor land management, and climate change. Expansion
of arid areas under global warming leads to more fre-
quent and intense storms, increasing dust suspension.
This allows dust to penetrate deep into the respiratory
tract, exacerbating asthma and chronic obstructive pul-
monary disease (COPD) [10].

Higher temperatures and humidity accelerate
chemical processes in the atmosphere, altering aerosol
composition. For example, a study by Y. Park et al. [11]
in Korea showed that nocturnal relative humidity in-
creases aerosol liquid water content (ALWC), facil-
itating the conversion of nitrates into the condensed
particle phase. This indicates that in India’s hot and
humid seasonal atmosphere, “wetter” PM,.5 particles
form, capable of absorbing more toxic components. El-
evated temperatures also enhance the photochemical
formation of ground-level ozone (03). As F. Rosser &
J. Balmes [12] indicated, ozone is a highly toxic sub-
stance for the respiratory tract and is associated with
multiple cases of childhood asthma. In South Asian
countries, including India, ground-level O3 rises during
warm seasons; US data show that a third of the pop-
ulation experiences ozone concentrations exceeding
standards, and climate change further increases Os, re-
ducing the effectiveness of existing control measures.
The WHO emphasised that reducing greenhouse gas

emissions can improve air quality, mitigating climate
change impacts [10].

These findings demonstrated that climate change
significantly alters air pollution dynamics, particularly
fine particulate matter and ground-level ozone, with
substantial respiratory health consequences. Rising
ambient temperatures enhance photochemical reac-
tions, increasing ozone formation, especially under
stagnant atmospheric conditions. In India, heatwaves
amplify ozone production in urban and suburban are-
as, leading to persistent smog episodes and increased
exposure to respiratory irritants, as noted by X. Li et
al. [13]. The authors’ study reported links between
elevated ozone levels and worsening asthma symp-
toms, breathlessness, and emergency healthcare vis-
its. PM,.5 particles become more chemically active
and penetrate deeper into the lungs due to altered
hygroscopic properties, increasing the incidence of
respiratory inflammation. According to WHO data,
particulate pollution is directly associated with car-
diovascular and respiratory diseases, causing 4.2 mil-
lion premature deaths in 2019 [10].

E.E. McDuffie et al. [14] also observed that a sub-
stantial proportion of global mortality related to PM;.5
exposure arises from fossil fuel combustion, which
forms a persistent background of aerosol pollution
in the atmosphere. The authors estimated that these
emissions are associated annually with over one mil-
lion premature deaths, mainly from cardiovascular and
respiratory diseases. The findings underline that reduc-
ing fossil fuel use could substantially lower the global
disease burden due to air pollution. The authors also
highlighted that low-income populations face increased
risks because of being more frequently exposed to
heavily polluted air and having limited protection. Con-
sequently, assessing impacts requires considering not
only emission levels but also the modifying influence
of climate on particle behaviour in the atmosphere and
respiratory tract.

Comparative analysis of anthropogenic emissions
in India and Kyrgyzstan

India and Kyrgyzstan exhibit distinct local pollution
sources, interacting with the respective climatic con-
ditions. In India, average indoor PM,.5 concentrations
frequently exceed international health standards, re-
flecting combined exposure from ambient pollution,
transport emissions, biomass burning, and seasonal
agricultural residue combustion. Episodic PM,.5 spikes
during crop residue burning in the Indo-Gangetic Plain
coincide with observed increases in bronchitis, asth-
ma exacerbations, and hospital admissions. G. Govard-
han et al. [15] analysed the impact of agricultural
residue burning in northwestern India on Delhi’s air
quality using satellite data and atmospheric model-
ling. The model estimated that during peak fire peri-
ods, fires contributed approximately 30-35% of PM,.5
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concentrations in Delhi’s atmosphere. Unfavourable
meteorological conditions further enhance pollutant
accumulation. The authors concluded that agricultural
biomass burning is a significant regional source of sea-
sonal air pollution and must be considered when devel-
oping air quality improvement measures. Under stag-
nant wind and inversion conditions, this contribution
can rise sharply. G. Dipoppa & S. Gulzar [8] estimated
that open stubble burning accounts for 40-60% of peak
winter pollution, affecting not only farmers but millions
of urban residents. The authors’ study also noted that
increased PM,.5 exposure from fires correlates with re-
duced birth rates and infant mortality (30-36 cases per
1,000 live births).

In Kyrgyzstan and the surrounding mountains, the
situation differs. Winter smog in Bishkek arises primar-
ily from coal heating in homes and industries. Climatic
factors interact with local emissions, producing severe
seasonal pollution. According to a UNDP/UN report,
approximately 70% of households use coal stoves [7].
Burning raw coal results in winter PM,.5 concentrations
of ~40-50 pg/m? in Bishkek [16], three to four times
above safe limits. Monitoring confirms this: annual
average PM,.5 levels in industrial areas exceed stand-
ards by more than twofold. In Central Asia, K.O. Dzush-
upov et al. [17] applied spatial pollution modelling to
study winter smog formation in Bishkek, showing that
temperature inversions, expected to intensify with cli-
mate variability, lead to extreme PM,.5 levels exceeding
200 pg/m?3. These findings align with the present study,
confirming that meteorological factors play a dominant
role in respiratory disease burden, in some cases out-
weighing industrial emissions alone. As noted by J. Xu et
al. [18] and T. Li et al. [19], annual PM,.5 levels remain
above international standards, posing severe lung risks
due to deep alveolar deposition. UNICEF [7] data report
112 deaths and 3,568 years of life lost due to pollution
annually, primarily among the elderly and newborns.

Enhanced aeroallergens represent an additional
climate-sensitive pathway. PJ. Beggs et al. [20] demon-
strated through multinational pollen monitoring that
elevated atmospheric CO; levels and longer warm sea-
sons significantly increase pollen production and expo-
sure duration. These results correspond with pollen-re-
lated findings in both India and Kyrgyzstan, confirming
that aeroallergens constitute a rapidly growing climate
risk to respiratory health. Similarly, N. Singh et al. [21]
analysed mould prevalence in India post-monsoon and
found that rainfall variability and prolonged indoor
dampness are associated with worsened asthma symp-
toms in children. These observations align with the
present review, particularly in flood-prone or poorly
ventilated housing conditions.

The main distinction between Kyrgyzstan and In-
dia is that summer ozone levels in Kyrgyzstan remain
close to standards, whereas the primary issue is win-
ter smog. Comparison of India and Kyrgyzstan shows

a common finding: local pollution sources (crop fires
and coal heating) remain the main contributors, but
the effects are amplified by climate conditions (dry air
in India and mountain inversions in Kyrgyzstan). Nota-
bly, PM,.5 remains the most frequently cited pollutant
affecting respiratory health in both regions. Vulnera-
ble populations are similarly affected: children, the
elderly, low-income households, and residents of high-
ly polluted areas. Consequently, both regions require
simultaneous environmental and social interventions:
technological measures (fuel cleaning, transition to
safe heating) and targeted support for vulnerable fam-
ilies (subsidies, education).

Climate change is also consistently linked to altered
aeroallergen dynamics, increasing respiratory disease
incidence. Rising atmospheric CO, and warming extend
and intensify flowering seasons. Data from both regions
indicate earlier flowering, increased pollen production,
and prolonged exposure periods, particularly affecting
individuals with allergic rhinitis and asthma [22]. In
India, climate change during the monsoon - charac-
terised by irregular rainfall and prolonged humidity -
creates favourable conditions for indoor mould growth.
X. Li et al. [13] reported increased respiratory symp-
toms and infection risks in poorly ventilated homes,
especially among children and low-income households.
In Kyrgyzstan, earlier snowmelt and longer warm sea-
sons similarly prolong pollen exposure in intermontane
valleys, correlating with seasonal rises in allergic res-
piratory diseases.

Vulnerable populations and adaptation strategies
The literature showed that climate impacts dispropor-
tionately affect vulnerable populations. Children, the
elderly, and socio-economically disadvantaged com-
munities consistently experience higher exposure and
greater susceptibility to adverse respiratory outcomes.
In both India and Kyrgyzstan, limited access to clean in-
door environments, healthcare, and adaptive resources
exacerbates the health burden associated with climate
change, pollution, and allergens [13].

J. Xu et al. [18] and D. Rattanaphra et al. [23] doc-
umented that young children, the elderly, and so-
cio-economically vulnerable groups suffer most from
combined pollution and climate exposures. Children
are more sensitive to PM,.5: breathe faster, have nar-
rower airways, and particles deposit deeper. D. Rat-
tanaphra et al. [23] estimated that children face higher
risks than adults at equivalent PM,.5 concentrations.
Beyond physiological reasons, children and low-income
families bear an additional “social risk”: children and
low-income households often live in damp, unventilat-
ed homes without air conditioning, heated with coal
stoves. Low income increases proximity to pollution
sources (e.g., coal-heavy outskirts) and limits the abil-
ity to relocate to cleaner areas, echoing the findings of
J. Rentschler & N. Leonova [24].

“
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The present study highlighted several recommen-
dations. Risk mitigation should prioritise adaptive
measures for vulnerable populations, particularly chil-
dren. Technical recommendations include improving
microclimates in schools and kindergartens. J. Bonan et
al. [25] in Italy showed that portable HEPA air purifiers
reduced classroom PM,.5 concentrations by 32% and
decreased school absenteeism due to illness by 12.5%.
Implementing such measures in Indian and Kyrgyz pre-
schools could substantially lower children’s daily ex-
posure during lessons. For residential areas, insulation
and ventilation improvements are crucial. UNICEF in
Kyrgyzstan is already working on enhancing school and
home insulation and ventilation [26], enabling families
to ventilate without heat loss in winter and reducing in-
door smog accumulation. Another avenue is promoting
alternative fuels and heating: subsidies for clean tech-
nologies (heat pumps, gas boilers, solar water heaters)
have proven effective. The UNDP/UN [7] report recom-
mended transitioning households from coal to clean
energy to reduce peak winter pollution, which simul-
taneously benefits the climate by lowering greenhouse
gas emissions.

Mitigation policy must be integrated: fuel stand-
ards should be tightened, and public transport pro-
moted in major cities to reduce baseline pollution.
Equally critical are information and protection for
vulnerable groups: alerts during pollution peaks,
healthcare access, and clear guidance for children and
the elderly. All measures are supported by the study
by J. Rentschler & N. Leonova [24], which showed
that each large-scale adaptation measure (air puri-
fication, subsidies, etc.) saves thousands of lives and
hundreds of millions in healthcare costs. The study
demonstrated that climatic and anthropogenic fac-
tors act synergistically, creating environmental and
social challenges. Effective population protection re-
quires interdisciplinary strategies tailored to India
and Kyrgyzstan and focused on vulnerable groups.
Combining climate-oriented analyses with traditional
environmental measures allows targeted adaptation
programmes. Even simple technical interventions (air
purifiers, insulation) alongside a clean energy tran-
sition can substantially reduce the adverse impact of
pollution on residents’ respiratory health. Overall,
the reviewed literature aligns strongly with the find-
ings presented in this study. Contemporary evidence
consistently shows that climate change amplifies res-
piratory health risks through multiple interlinked
mechanisms, including air pollution, aeroallergens,
dust storms, and extreme weather events. While al-
ternative interpretations exist, these interpretations
do not undermine the core identified mechanisms.
Collectively, data from India, Kyrgyzstan, and global
literature confirmed that climate change accelerates
respiratory disease incidence, particularly among
vulnerable populations, highlighting the need for

comprehensive measures to combat climate change
and protect respiratory health.

Conclusions
This study demonstrated that climate change and res-
piratory health are closely interconnected through
multiple, mutually reinforcing pathways. The findings
indicated that rising global temperatures, increasing
frequency of heatwaves, altered atmospheric circu-
lation, and intensification of extreme weather events
have significantly modified patterns of air pollution ex-
posure. These environmental changes have increased
the concentration and distribution of particulate mat-
ter, ozone, and other respiratory irritants, while also af-
fecting the seasonal dynamics of aeroallergens, thereby
extending the period during which vulnerable popula-
tions experience respiratory stress.

The results further highlighted that populations
residing in regions with pre-existing air quality chal-
lenges - particularly areas affected by dust events,
rapid urbanisation, or industrial emissions - bear a
disproportionately high disease burden. Climate-re-
lated environmental stressors amplify pre-existing
respiratory conditions, including asthma, chronic
obstructive pulmonary disease, and allergic airway
disorders. Socioeconomic factors, such as limited
access to healthcare or protective infrastructure,
exacerbate vulnerability and contribute to more
severe outcomes. These patterns underscored the
need for integrated, long-term mitigation and adap-
tation strategies at both community and policy lev-
els. Strengthening early-warning systems, enhancing
air quality surveillance, and improving public-health
preparedness are essential. In addition, the consist-
ent implementation of personal protective measures
and community-level behavioural adaptations can
substantially reduce exposure to climate-amplified
respiratory hazards.

Overall, this study reinforced that climate change
constitutes not only an environmental crisis but also
a major determinant of respiratory health. Addressing
this challenge requires coordinated action across pub-
lic health, environmental regulation, and clinical care
sectors. Despite advances in understanding the rela-
tionships between climate stressors and respiratory
outcomes, important knowledge gaps remain. Future
research should focus on three priority areas: devel-
oping precise regional models to predict respiratory
disease trends under evolving climate scenarios; inves-
tigating biological mechanisms underlying individual
susceptibility to climate-related pollutants; evaluating
the effectiveness of community-level interventions and
adaptive strategies in reducing long-term respiratory
disease burden.
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AHHOTanusA. KiuMaTTbIH €3repylly JieM ajlyy OpraHJapbIHbIH JIeH COOJIYTY YYYH OJIYTTYy KOPKYHYY
KaTapbl KeOYpPeeK TaaHbLIbIN, ©3repyJyl >KaTKaH 3KOJIOTHSJBIK WIAPTTApAbIlH ONKeHYH (QYHKIHSIChIHA
»KaHa JleM aJlyy OOpyJIapblHbIH CTPYKTYpachlHA TUUTU3TEH TAaaCUPHUH TYIIYHYY 3apbLJI 3KEHHUH KepcoTeT. by
0630pyH MaKcaTbl — TeMIlepaTypaHbIH XKOropyJialibl, aba bIpalbIHbIH ©3repylly >kaHa abaHbIH callaTbIHbIH
HayapJjallbl 06aJJblK ZeM ajJyy OOpyJapblHbIH XYTYHO KaHAal Taacup 3TEpPUH KepceTyydyy 3aMaHO6aml
WJIMMHUHI MaaJibIMaTTap/bl GUPUKTUPYY. YUypJarsl pelleH3usJIaHraH WIMMHUH aflabUsAT, 3NN eMHUOJI0THUSAIbIK
W3UJIJ196J16D, CUCTEMAYy 00630pJIOp XKaHa 3J1 apasIblK caJaMaTThIK CAKTOO yIOMJAPbIHBIH OTYETTOPY KEHUPHU
TangaHgbl. KiMMaTThIK apTTapra Gal/JaHBILUTYY 3KOJIOTHUSIBIK (GaKTOpJop JeM aayy JeH COOJYKTYH
KOPCOTKYUTOPY MEHEH Ca/lbIIIThIPbLIAbL. TajJjJaHraH MaaJblMaTTap KJIAUMATTBIK 63TepYYJepAyH AeM anyy
opraHjiapblHa OJIYTTYy Taacup 3TepUH KepceTTy. XKep GETUHAErH 030H, TOKOM 6PTTOPYHYH TYTYHY KaHa
Maia GeJsyKuesyy 3aTTapZblH JKOTOPKY KOHLEHTpaLUsJapbl JeM anyy OeJTrHJepUHUH Ky4yelly >XKaHa
acTMa MeHEeH XPOHMKaJIbIK 0GCTPYKTUBJYY enke oopycyHyH (XOBJI) kypuyulyHa TypyKTyy GalsaHbILITYY.
AtMocdepaarel KeMyp KbIUKbLJI a3 iblH JE€HT33JIMHUH K0T 0PYyJ/Iallbl )kaHa Me3TU/IMK UKIIAEPAUH 603repyLly
I'YJ1/166 Me3TUJ/IIePUHUH y3aKThIThIH )KaHa KYUTYYJIYTYH KOTrOpyJ/1aThIl, aba ajiepreH/iepuHe 3KCIO3ULUSHEI
Ke66HTOT. bIchIK TONIKYHAAD, KAaTYY *KaaH-4ya4yblH/Aap )KaHa CYYHYH KUPYYCY ChISIKTYY 3KCTpeMaJl/IbIK a6a bIpabl
OKysiJlapbl MYKH KepJerd Kerepyy MeHeH JeM ajlyy MHpeKUUAJapbIHbIH TOOOKEJYUJIUIHH >KOropysaTar.
JH Ha3WK TONTOpP - alphikya 6asAap, Kapbl-KapTaHJap »KaHa COLMAJI/bIK )KaKTaH 39KOHOMHUKAJIbIK »KarblHaH
MYMKYHUYJIYTY YeKTeJreH KOOMJ0p - Ke6ypeek Taacupre Ayyuap 60y, 00pyJIapAblH )KYTY NPONOPILHUAIbIK
aMec xkoropy. by 0630pAyH KbIABIHTBIKTApbl KOOMAYK CaJaMaTTbIK CAKTOO MJIaHbIH TY3YY »aHa KJINHUKaJIbIK
yeyuMJEepAU KabObll alyy y4yH WJMMHUH Herusgu TY3YI, YS3BUMBIA TONTOPAYH KJHUMATTBIK JeM alyy
TOGOKEJYMJIUTUH a3alTyyra 6arelTTa/IFAH MaKCaTTYy afalTalus )KaHa )KeHUIAeTYY CTpaTerusapblH HLITEN
YBITyyTa )XapZaM GepUIld MYMKYH

Herusru coe3aep: xxep 6eTHHAETH 030H; 66JIYKY6/IYY 3aTTap; YaHAyy 60p00oH; aba aj/liepreHiepu; XpOHUKATbIK
O0GCTPYKTHUB/YY OIIKO 00PYCY; KEHUIAETYY; aJanTalisl
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AHHOTANUA. V3MeHeHHe KJIMMaTa BCe B GOJIbIIEH CTelNeHU NMPU3HAETCsS Cepbe3HOU Yrpo30U AJisi 3/10pPOBbs
OpPraHOB JbIXaHMUs, UTO JleJIaeT HEOOXOAUMBIM MTOHUMaHHE TOTO, KaK W3MEeHSIOIHUecs YCJA0BUS OKPYKarolen
Cpe/ibl BJAUSIOT HAa (QYHKIUIO JIETKUX U CTPYKTYPY pecnupaTopHbIX 3a6osieBaHui. llesbio gaHHOro 0630pa
SIBJISIJIOCH 0600IEeHNE COBPEMEHHBIX HAyYHBIX JAHHBIX O BJIHSHUM TMOBBIIIEHUS TeMIlepaTypbl, U3MEHEHHUs
MOTOAHBIX YCJIOBUH W YXYJIIeHUs] KavyecTBa BO3/yXa Ha POCT TIJI06aJbHOTO OpeMeHU peCHUpaTOPHbBIX
3abosieBaHUN. BbL1 MpoBe/leH BCECTOPOHHUM aHa/lM3 COBPEMEHHOW peleH3MpyeMOW HAyYHOH JIMTepaTyphl,
BKJIIOYAsl 3MUAEMHOJIOTUYECKUE UCCJEIOBaHUs, CHUCTEMaTH4YecKhe 0630pbl M OTYEThl MeX/yHApPOJHbIX
opraHu3anui 37paBooxpaHeHus1. [JJaHHbIe O KJIMMaTHYECKH OOYCJIOBJEHHBIX GAKTOpax OKPYKaIOLIEH Cpesbl
AHAJIM3UPOBAIUChH B COMOCTABJIEHUM C 3apPErMCTPUPOBAHHBIMU TEHJIEHIUSAMU MOKa3aTeseld peciupaToOpHOro
3/10poBbs. [IpoaHasn3npoOBaHHbIE JaHHbIE 3aCBU/IETENbCTBOBAIN O TOM, UTO KJHMMAaTHYECKH 06YC/IOBJIEHHBIE
HW3MeHEeHHUs] OKpYyXKalllled cpebl OKa3bIBAIOT 3HAYUTEJbHOE BJIMSHHE Ha 3J[0POBbE OPraHOB JIbIXaHMUSI.
[loBbIlIIEHHBIE KOHIEHTPALUU NPU3EMHOTO O030HA, JbIMA JIECHBIX MOXKAPOB M MEJIKOAMCHEPCHBIX TBEPABIX
YaCTHUI, YCTOWYHUBO aCCOLMMPOBAHbI C YCHUJIEHHEM PECNUPATOPHBIX CUMIITOMOB W ydallleHHeM 060CTpPEHUH
OPOHXHAJBHOM aCTMbl M XPOHUYECKOW OOGCTPYKTUBHOH 6ose3HU Jerkux (XOBJI). [loBbllieHWe ypoBHSA
YIJIEKHCIOTO ra3a B aTMochepe U HU3MeHEHUS] Ce30HHbBIX I[UKJIOB CIOCOGCTBYIOT YAJHHEHHI0 U YCUJIEHUIO
CE30HOB NbLJIEHHUS], YBEJIMUUBAsi BO3/[€eCTBHE a3p0alIepTeHOB. JKCTPEMaIbHbIE IOr'0/IHbIe SIBJEHMUS, BKJII0Yas
BOJIHBI JKapbl, HHTEHCHUBHbIE 0CA/IKU U HABOJIHEHHS], CIIOCOGCTBYIOT POCTY MJIECEHU B TOMEIIEHUSX U MOBBILIAIOT
PHUCK pecnupaTopHbIX HHGeKUi. HanboJsiee ysi3BUMbIe IpyINbl HAacCeJeHHUs], 0COOEHHO JIETH, MOKUJIbIE JIIOAN U
COLIMAJILHO He6JIaromoJiyuyHble COO6IIECTBA, HECYT HENMPONOPIMOHATLHO G0Jiee BbICOKOe GpeMst 3a60/ieBaHUM
BCJIE/ICTBHE GOJIbIIed 9KCHO3UIMA U OTPAaHUYEHHBIX aJIalTAllMOHHBIX BO3MOXXHOCTEW. Pe3ysnbTaThl JAHHOIO
0630pa GOpPMHUPYIOT HAy4YHYH OCHOBY JJis1 IJIAHUPOBAHUS Mep OOIeCTBEHHOTO 3/[paBOOXpPAaHEHUs U
KJIMHUYECKOTO IPUHSTHUS PElleHUH, a TAK)Ke MOTYT CIOCOOCTBOBATh pa3paboTKe Ie/IeBBIX CTPATETrUM CMATYEHUS
Y aJlanTalliy, HalNpaBJIeHHbIX Ha CHIKEHHE KJIMMATUYeCKH 06YCJIOBJIEHHBIX PECUPATOPHBIX PUCKOB Cpeau
YSI3BUMBIX T'PYTIIT HaCceJeHUSs

RiloueBbie C/I0BA: MpU3eMHbIA 030H; TBEp/(ble YACTHILbl; NMbLJIbHbIE OYPH; aspoasljiepreHbl; XpOHUYecKast
06CTPYKTUBHAsI 60JIe3Hb JIETKUX; CMSITYeHHe MOCJAe/[CTBUM; aZlanTalus
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