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Modern global environmental changes are increasingly regarded as a complex of
interrelated processes leading to a decline in the resilience of natural and socio-
ecological systems. One of the most large-scale examples of anthropogenic ecosystem
degradation is the Aral Sea crisis, the consequences of which extend far beyond the
regional level.

This article analyzes the main trends of climate change in the Aral Sea region
associated with the desiccation of the Aral Sea, transformation of the hydrological
regime, and intensification of climatic aridization. Special attention is paid to
contemporary climatic anomalies, the increasing frequency of extreme weather events,
desertification processes, and their impacts on ecosystems and public health.

The results indicate that under ongoing global climate change, the Aral Sea
region remains one of the most environmentally vulnerable territories of Central Asia,
requiring integrated scientific assessment and sustainable management strategies.

Key words: Aral Sea region, Aral Sea, climate change, aridization, environmental
disaster, extreme climatic events.

Introduction. Global environmental transformations of recent decades represent
a cumulative effect of anthropogenic pressures on natural systems, resulting in reduced
adaptive capacity of both ecosystems and human communities. Among the most
illustrative cases of large-scale human-induced environmental disruption is the Aral Sea
crisis, which emerged as a consequence of long-term mismanagement of transboundary
water resources in Central Asia.

The environmental changes occurring within the Aral Sea basin have exceeded
local boundaries and acquired regional and global significance. Alterations in the
hydrological regime, land surface characteristics, and atmospheric processes have led to
persistent climatic shifts, creating conditions of increased ecological vulnerability. In
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this context, the Aral Sea region represents a unique natural laboratory for studying the
interaction between climate change, desertification, and socio-environmental risks.

The Republic of Kazakhstan faces complex environmental challenges characteri-
zed by spatial heterogeneity and the accumulation of multiple stress factors. The Aral
Sea region occupies a special position among environmentally disadvantaged territories
due to the combined impact of climatic aridization, soil degradation, and public health
risks. These circumstances necessitate a systematic scientific assessment of current
climate trends and their potential long-term consequences.

Results and Discussion. Climatic Transformation of the Aral Sea Region. The
large-scale reduction of the Aral Sea water surface has fundamentally altered the region-
nal energy and moisture balance. The disappearance of a major water body eliminated
its moderating influence on air temperature, leading to enhanced continentality of the
local climate. As a result, the amplitude of both seasonal and diurnal temperature
fluctuations has increased.

Instrumental observations indicate a steady rise in summer air temperatures
accompanied by more frequent episodes of extreme heat, while winter periods are
characterrized by sharper and more prolonged cold spells. Simultaneously, atmospheric
humidity has decreased, and precipitation regimes have become more irregular. These
changes contribute to the shortening of the vegetation period and increased probability
of drought events.

Aridization and Aeolian Processes. Climatic aridization in the Aral Sea region
is closely associated with intensified aeolian processes. The exposed seabed, composed
of fine sediments enriched with salts and agrochemical residues, serves as a continuous
source of airborne particles. Under conditions of strong winds, these materials are
transported over hundreds and even thousands of kilometers, affecting soil quality,
atmospheric transparency, and cryospheric systems in distant regions.

The frequency of dust and salt storms has increased, accelerating land
degradation and further reducing the resilience of local ecosystems. These processes
create feedback mechanisms that exacerbate regional climate anomalies and hinder
natural vegetation recovery.

Environmental Zoning and Health Risks. According to national
environmental classification, the Aral Sea region includes territories designated as zones
of ecological disaster, crisis, and pre-crisis conditions. These zones are characterized by
differing degrees of environmental stress; however, all are associated with elevated risks
to public health. Long-term exposure to airborne dust, high salinity, and climatic
extremes contributes to the prevalence of respiratory, cardiovascular, and other
environmentally dependent diseases.

Conclusion. The analysis demonstrates that the desiccation of the Aral Sea has
become a dominant driver of climatic and environmental transformation in the region.
Increased aridity, amplification of temperature extremes, and the intensification of
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hazardous weather phenomena collectively undermine ecosystem stability and human
well-being.

Under ongoing global climate change, these negative trends are likely to persist
or intensify, emphasizing the need for continuous climatic monitoring and integrated
environmental management strategies. The Aral Sea crisis should therefore be regarded
not only as a regional environmental catastrophe but also as a globally significant
example of the long-term climatic consequences of unsustainable natural resource use.
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TY:KbIpbIM

Kasipri 3amanfsl skahaHIbIK SKOJIOTHSUIIBIK ©3repiCTep TAOUFH JKOHE dJI€yMETTIK-
HKOJIOTHSUIBIK JKYHENepAiH TYPaKThUIBIFBIHBIH TOMEH/IEyIHE OKeJIeTiH e3apa OaiaaHbIc-
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ThI YJI€PICTEP/IIH KUBIHTBIFBI PETIH/IE KapacTbIPbUIabl. DKOKYHEIepAlH aHTPOIIOTeHAIK
JeTpaJalMsChIHBIH €H ayKbIMJIbl MbICAJIapbIHBIH Oipl — cajaapbl ailMaKTHIK JeHrei1eH
QNieKaiiia achlll KEeTKeH Apall TeHi31 1aF1apbIChl.

Maxkanaga Apan TeHi31HIH TapThUTybl, THAPOJIOTHSIIBIK PEXUMHIH ©3repyi kKoHe
KJIMMATTBIH apUIN3alUsAChIHBIH KYLICI01 HOTHXKECIHJE KaJblNTacKaH Apasl MaHbl aiima-
FBIH/IAFBl KIIMMATTBIH ©3TepYyiHiH HeTi3ri ypAaictepi KapacTeipbutaasl. Kasipri kiaumar-
TBIK aHOMAaJIUSIAPFa, SKCTPEMaJ/ibl aya paibl KYObUIBICTAPBIHBIH JKULIEYIHE, LIOJIEeHT-
TEHY YAEpiCTepiHe >KOHE OJIapIblH JKOXYHelep MEH XajblK JCHCAYJIbIFbIHA ocepiHe
epeKlle Hazap aynapbuiajbl.

Tytiinoi cesdep: Apanm MaHBI eHipi, Apan TeHi3l, KIUMATTBIH ©3repyi, apuau3arius,
9KOJIOTHSUIBIK araT, SKCTPEeMAaI/Ibl KIMMATTBHIK KYOBLIBICTAD.
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Pe3rome

CoBpeMeHHbIe IT100aIbHbIE U3MEHEHUSI OKPYKAIOIEH Cpeibl pacCMaTpUBAIOTCS
KaK COBOKYIIHOCTb B3aMMOCBSI3aHHBIX IIPOLIECCOB, IPUBOAAIIMX K CHMIKEHUIO
YCTOMYMBOCTU MPUPOJHBIX U COLIMATIBHO-IKOJIOTHUeCKuX cucreM. OnHUM U3 Hanbosee
MacIITaOHBIX TNPUMEPOB AHTPONOT€HHOW JAErpajallid 3KOCHUCTEM SBISETCS KpU3HC
ApalibcKoro Mopsi, IMOCJIEJCTBUS KOTOPOTO BBILUIN JAJIEKO 3a IMPEeNbl PErHOHAIBHOTO
ypoBHS. B cTaThe paccMaTpHBarOTCSI OCHOBHBIE TEHACHLUN M3MEHEHUs kinumarta [Ipu-
apaibsi, 00yCIOBIEHHBIE YChIXaHUEM ApajJbCKOTO MOps, TpaHCHOopMaIel ruIpoaoru-
YEeCKOT0 peXHMa M yCWJIEHHeM apuau3auuu kiaumara. Ocoboe BHHUMaHUE yenseTcs
COBPEMECHHBIM KIIMMATHYCCKUM aHOMAJIUAM, POCTY YaCTOThI SKCTPEMAJIbHBIX ITOTOAHBIX
ABJICHUH, TIPOLIECCAM OIYCTHIHMBAHUS M MX BO3JEHCTBUIO HAa SKOCHUCTEMBI U 3J0POBBE
HaCEeJICHHUS.

Knrouesvie cnosa: llpuapanbe, Apanbckoe MOpe, W3MCHEHHE KJIMMAaTa, apHIA3aIlvs,
9KOJIOTMYECKas KaTacTpoda, IKCTpeManbHble KITMMaTHIECKNE SBICHNS.
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