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Abstract
The Central Asian waters are drying up. Previously, the fishing communities were interconnected
at a distance over an inland region by the Aral Sea which is now rusted ships left behind in sand.
The Caspian, the largest enclosed water body of the world, falls back on an annual basis. These
are not just environmental statistics but precursors of a great crisis that is transforming whole
societies. The current qualitative document analysis will focus on the ways in which the effects
of climate change in Central Asia have been portrayed and perceived by academic literature as
well as policy frameworks and media discourse between 2015 and 2024. A thematic analysis of
47 documents was conducted in a systematic manner and five thematic themes were revealed,
including catastrophic water bodies degradation as both physical reality and ecological
metaphor, agricultural vulnerability, which endangers the lives of millions who depend on the
land, human displacement and health implications, which makes climate change visually real,
persistent gaps between policy promises and implementation realities, and the complex and
contentious terrain of adaptation activities. What the analysis shows is that it is a place between
the ever-accelerating environmental change and the insufficiency of response institutions, i.e.,
an environmental, social, economic, and deeply human crisis. This research provides subtle
insights into the ways that various knowledge communities create and articulate climate change
and what this means on a more effective, fair, and cohesive response. Keywords: climate change,
Central Asia, water resources, food security, environmental degradation, qualitative analysis,
human dimensions, environmental crisis, sustainability.
Keywords: Climate Change, Central Asia, Water Resources, Food Security, Environmental
Degradation, Qualitative Analysis, Human Dimensions, Environmental Crisis, Sustainability.
1. Introduction:
In the Aral Sea one of the old fishermen is standing where he was when his grandfather used to
put the net into the water that was very rich. Nowadays, he is looking at a landscape that has
been completely changed the seabed is bare, the salts and pesticides are rising in dust storms
that stretch out hundreds of kilometers indeed, bringing environmental disaster to lungs and
fields a hundred miles away. This picture is visceral, tragic and completely real and it sums up the
climate crisis that is taking place throughout Central Asia. Central Asia is at a cross-road.
Environmental stresses of unparalleled scales are experienced in the region that involves
Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan and climate change is a
magnifier to the preexisting vulnerable conditions. The indications are all too clear: rising
temperatures 2 times faster than the global average, melting glacier-sustained civilizations since
time immemorial, a water system nearing collapse, an agricultural system teetering on the edge
of collapse, and neighborhoods struggling with the question of whether to remain in the
ancestral land or not (Daloz, 2023; Friel et al., 2020).
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The human aspects of this crisis are, however, poorly comprehended. As scientists carefully
record water heights and temperature patterns, policymakers design policies in conference
rooms, and journalists take pictures with dramatic effects, people living Central Asia their
adaptive responses, their defeat, their endurance is broken up, fragmented across the various
knowledge communities talking half a step out of sync with each other. Although the Aral Sea
crisis may seem self-transparent in the way it presents itself as an icon of the global
environmental crisis, it nevertheless cannot fully communicate the human suffering of people
whose worlds have disintegrated. In scholarly literature, food security threats have been
reported in the midnight concerns of farmers on the future of their children. The statistics of
water scarcity obscure the day in day out bargain between the upstream and downstream
nations, agriculture and urban centers, between the current existence and the future
viability.(Tanrisever and Sakal 2017)

This paper is the result of the acknowledgment that defining climate change in Central Asia
means leaving the disciplinary isolating modes of problem identification in favor of holistic,
humanized analysis of how this crisis is manifested, represented, and acted upon within various
areas of knowledge and practice. It attempts to respect the contextual peculiarities of Central
Asia as well as extract general lessons that can be transferred to other areas with similar
problems.(Murzakulova and Brief 2023; Rasul and Sharma 2016)

1.1 Why Central Asia Matters for Global Climate Discourse:

There are a number of reasons why central Asia should receive more focus on the issue of global
climate. First, the region itself is an example of the amplifying nature of climate change with
existing vulnerabilities, i.e. geographic isolation, institutional fragmentation, and shared water
resources that introduces the possibility of cooperation and conflict. The experience of Central
Asia would shed some light into the dynamics applicable elsewhere. Second, the agricultural
systems in the region support large populations and the food security of the world; agricultural
failure in the Central Asian region has consequences beyond the area. Third, the case of Central
Asia shows that environmental disasters do not happen overnight but build up over decades of
slow-motion disaster the shrinkage of the Aral Sea was not a sudden disaster but a progressive
disaster that is providing warning signs to other endangered systems such as the Caspian Sea and
aquifers across the world.(Loban, Faustova, and Chumak 2023)

1.2 Research Objectives and Questions:

This study aims to systematically analyze how climate change impacts in Central Asia are
documented, constructed, and represented across diverse knowledge sources. Rather than
seeking to establish definitive facts about climate impacts that work has been substantially
accomplished through scientific research this study instead asks: How do different communities
of knowledge-makers understand and communicate about these impacts? Where do their
understandings converge or diverge? What insights emerge from examining these multiple
representations?

The guiding research questions are:

How is the environmental crisis and climate change impact in Central Asia represented and
constructed across academic, policy, and media sources?

What are the dominant themes and narratives regarding water resources, food security,
environmental degradation, and human impacts?

How do different types of sources frame climate challenges, implications, and possible
responses?

What gaps, silences, and contradictions characterize the discourse on climate change in Central
Asia, and what might these reveal about knowledge production and response priorities?
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2. Literature Review:

2.1 Understanding Central Asia's Climatic Transformation;

Central Asia does not undergo climate change in an abstract manner. It feels it as manifest reality
in receding glaciers, parched water streams and changing seasons that clog centuries-old farming
cycles. The temperature rises persistently in the area- around two times as fast as the global
average (Hijioka et al., 2015; CGIAR, 2021). It is no accidental change, but a directional,
systematic change, that is changing the environmental principles of human societies.

Such a statement, which underestimates the severity of the crisis but reflects its directionality is
a tragic depiction of climate change as a growing threat to Central Asia as described by Daloz
(2023). Glaciers that have always been a part of the landscape in the Pamir and the Tian Shan
mountains are disappearing. They are not the scenic losses, glaciers are natural water storage
reservoirs, where they store precipitation in wet years, and release the stored water in dry
summers when agricultural demand is at its highest point. Their demise is a basic reorganization
of water patterns of supply that will restructure whole civilizations.

The rise in temperature is not even spatial and seasonal. Mountains are becoming warm sooner
than lowlands. Seasons are warmer in winter than in summer. These time and place differences
cause a complicated effect: when the snowmelt is earlier the water will be received before its
needed, then the water will be insufficient when they are most needed; alterations in the frost
timing interfere with the well-grounded agricultural calendars; then the extreme temperatures
increase the risks the crops will fall short, and the humans will suffer. According to Friel et al.
(2020), lying behind such physical alterations is that of a deeper transformation involving the
destabilization of climatic predictability itself. The societies that developed complex ways of
dealing with climate changes are now facing unprecedented circumstances beyond the historical
experience. This is, perhaps, the most sadistic aspect of climate change, it is not only different
but unpredictable, and it interferes with adaptive mechanisms designed on the basis of
experience.(Chen and Lei 2018)

2.2 The Unfolding Water Crisis: From Aral to Caspian;

Central Asia is the most vulnerable to climate change intending water. The water systems in the
region, being mainly seasonally supplied by the melt off of snows and glaciers on the mountains
which receive minimal precipitation on their leeward side, run with slender margins. During most
of the seasons, there is a high demand but not a dependable supply. Climate change is a
combination of reduction in supply, earlier melting, small size of glaciers, and altered
precipitation, and an augmentation in demand, through agricultural growth, industrialization,
and population rise (IPCC, 2022).

The Aral Sea might be seen as one of the most apparent environmental disasters in the world, a
warning sign, written upon a place that has been turned completely unrecognizable. The fourth-
largest lake in the world that sustained flourishing fishing settlements and ecosystems has since
reduced to about one-tenth its original size (UNCCD, 2020). The first reason, which was human
preference, was the irrigation diversions which were made under the Soviet regime and which
removed water of the rivers Amu Darya and Syr Darya that led to the sea. However, climate
change has continued to increase the rate of decline, eliminating any chance of ever recovering
even in the case of cessation of diversions (Wang et al., 2023). Recent analyses indicate that
changing climate and increasing actual evapotranspiration have accelerated the desiccation,
with cropland expansion no longer the dominant factor after 2000 (Shen et al., 2022).

The rest is extremely disheartening. The uncovered seawater, which is polluted with the residues
of agricultural chemicals and salt deposits over the decades, also becomes a cause of deadly dust
storms. One of the media descriptions of this is of the grayest kind: 2 rusting hulls where fishing
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vessels used to sail, the memorials of one of the greatest environmental disasters in the history
of world history, are conspicuous in the sand (Vogue, 2024, para. 3). These are not the aesthetic
losses. The dusts are toxic and have health effects of hundreds of kilometers. The rate of
respiratory illnesses among communities that are close to the Aral Sea is significantly higher than
it is in the area (Gupta et al., 2021). The remaining water is so salty to be of any use. Fishing
communities that were fed by the fish populations have disappeared. Even the landscape has
turned unfriendly (National Geographic, 2024).

But the Aral Sea, just because it is so manifest, so undisputable catastrophe, runs the danger of
becoming a triteche, a photograph reiterated to the point of the human reality what it portrays
becoming abstract and remote and incomprehensible. The statistics and the pictures put behind
all these are generations of communities who are witnessing the crumbling of their worlds.
Fishing families, whose lives, knowledge, and identity depended on the sea, have to build up
their life in the strange environment. There is desertification and water stress downstream of
the Aral. The trauma experienced due to the environment spreads over decades (New Lines
Magazine, 2025; UNEP, 2025).

The situation with the Caspian Sea is different, though just as worrying. The Caspian is the largest
closed sea in the world, and several countries share it, which contributes to the fisheries in the
area and became essential in the extraction and transportation of energy. According to the
recent records, the rate of decline in the water level accelerates during the last twenty years
(ESCAP, 2022). Compared to the Aral Sea, where human diversion of inflows has been the main
factor, the decrease of the Caspian can be more directly related to the climatic conditions: a
decrease in river inflows due to the decrease in precipitation and glaciers and an increase in
evaporation due to the rise in temperature (Prange et al., 2025; Vanderkelen et al., 2025). This
brings the Caspian into such a critical pointer. Its destiny is what climate change can only achieve
without any distraction of human beings (Astana Times, 2025; Yao et al., 2023).

According to the ESCAP (2022) report, further deterioration poses the threat of fisheries, energy
infrastructure, transportation routes, and water security of riparian states (Nature
Communications Earth & Environment, 2025). The technical issues are complicated by the
geopolitical depth of the area the Caspian is the border of several states with conflicting
interests, past animosity, and weak institutions to support cooperative governance. Water levels
are not only environmental scales but geopolitical conflict and economic areas of interest
(Stimson Center, 2025; Goodman et al., 2025).

2.3 Agricultural Systems Under Stress: From Ancient Oases to Climate Uncertainty:

Over a few centuries, Central Asia evolved advanced agricultural systems that had adapted to
the arid conditions. The use of oases as desert farms, river valley irrigated farms, and pastoralism
in steppes are all clever ways of reducing climate limitations. But it is these same systems which
after centuries of practise have been perfected, which are now put at a test unparalleled in the
experience.

The article by Su et al. (2023) presents chilling statistics of the effects of climate change on food
security in Central Asian nations. Their science writing on the topic of Science China Earth
Sciences indicates the rise of temperature, the fluctuations of precipitations, and a rise of
extreme weather events posing threats to crop production. These effects are not peripheral;
relatively small increases in temperature lead to great losses in staple agricultural products such
as wheat, barley and maize which are the backbone of Central Asian agriculture and food
security.

The processes are various and interrelated. The increase in temperature has a direct impact on
the physiology of plants that will lead to lower yields and quality of nutrients. Stresses increase
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water usage, caused by a lack of precipitation as well as by the earlier melt-off of the snow in the
spring and fall, limiting crop growth in the most sensitive developmental stages. Altered rainfall
patterns result in excess and deficit at inappropriate times - too much rain ruins crop at crop
time, too little rain at drought times. The occurrence of extreme events is more common such as
late frosts following early bud break, heat waves in flowering, unforeseen rains are unpredictable
and these events destroy planning and investment.(Waisman et al. 2019)

The particularly worrying prospect of the machine learning analysis by Shevchenko et al. (2023)
is that large parts of the land currently under agriculture would be rendered unusable in the
agricultural sector according to the future climate conditions projected. This means the
existential threat of Central Asian countries that have little arable land and rely largely on
agriculture. This study utilizes advanced computational tools to study the suitability of
agriculture in Eurasia, and Central Asia is particularly at a disadvantageous location. Other
estimated shifts include the fact that in mid-century, large agricultural regions will be compelled
to shift to less valuable crops or other forms of land use.

However, in this bleak forecast, there is a significant detail that Hijioka et al. (2015) highlight: the
effects of climate change on agriculture do not work in the vacuum. They interrelate with known
vulnerabilities, including old infrastructure, restricted access to better crop types, poor extension
services, ineffective credit facilities, poor mechanization, and old age of farmers in most regions.
Climate change thus not only endangers to decrease yields but it may even bring down systems
that are already strained by a myriad of issues. The farmer who is short of water, has to withstand
the pressure of pests, and does not know what type of market to expect is challenged with
compounding problems.

The human dimension should be given focus. Central Asia agriculture is not just a sector of its
economy, but a lifestyle, a means of identification, a system of knowledge, and a community.
Societies who have had centuries-old ties to certain land masses are now faced with the
likelihood that these land masses will not be able to continue supporting them. It is not just
financial interruption but it is a threat to exist.

2.4 Policy Responses: Commitments and Capacity:

Countries in the Central Asia region have already recognized the threat of climate change and
will use policy answers. Everyone has made Nationally Determined Contributions at the Paris
Agreement; the majority of them have produced national climate strategies; some are in regional
climate cooperation forums (Friel et al., 2020). These official pledges are significant appreciations
of climate demands and are an indicator of international involvement.

However, as Friel et al. (2020) find, there is an existing gap between climate science and policy
in Central Asia. Scientists produce advanced knowledge about the local climatic processes,
forecast the future, and examine the effects of different fields. The knowledge is collected in the
academic literature and scientific evaluation. But policy translation into policy translation is
unreliable and policy translation into implementation even more so. This is caused by a
combination of factors, including institutional fragmentation where climate change cuts across
traditional sectoral lines, but the institutions are silo structures and resource constraints where
there is no capacity to do the adaptations required and competing development priorities that
climate adoptions take a backburner to poverty reduction or economic growth activities being
taken.(Islam, Kanemoto, and Managi 2016)

There has been arise in the involvement of international bodies in Central Asian climatic projects
which include the United Nations, the World Bank, the Asian Development Bank, and other
bilateral donors. Investment has grown, projects have multiplied and capacity-building
programmes have been extended (ESCAP, 2022). However, the amount of support is still
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inadequate as compared to the adaptation requirements. Furthermore, the assistance tends to
be project-based and disjointed as opposed to assisting the change of systems. Although it
acknowledges international efforts, the UNCCD (2020) study recommends more long-term
coordinated efforts that focus on the root causes of the issue, without the need to treat the
symptoms.

The cooperation of the region is both an opportunity and a challenge. Water resources are under
critical control of Central Asian countries, upstream countries (Kyrgyzstan, Tajikistan) regulate
the release of water in downstream countries (Kazakhstan, Uzbekistan, Turkmenistan). This
provides cooperative incentives, theoretically, coordinated management could maximize the
results of all. Practically, water competitions have been the root cause of tensions in the past,
and tensions continue in spite of the prevalence of common interest in cooperative adaptation
due to climate change. Regional conferences are there, yet efforts have been slow towards the
development of binding cooperative agreements due to historical animosity, conflicting national
interests and inadequate trust.(Khusainova 2020a)

2.5 Knowledge Gaps and Research Needs:

Though there is substantial research on the topic of climate change in Central Asia, there is still
a lot to fill. To start with, a large part of the research focuses on the biophysical component -
temperature variations, alterations in precipitation, glaciers, etc. - and comparatively less on the
social component and lived experiences of communities. Second, research tends to be done on
a country or sector-based approach, as opposed to a regional perspective. Third, there is
comparatively little research on the questions of effectiveness of adaptation interventions or
conditions that make successful adaptation possible. Fourth, as climate migration progressively
becomes reality, there is lack of research on the environment-mobility relationship. Lastly, lack
of integration among knowledge communities- academic researchers, policymakers,
international practitioners and local knowledge-holders occupy different worlds to a great
extent.(Khusainova 2020b)

This paper answers part of these gaps by integrating various sources of knowledge, focusing on
various aspects of climate effects, and how various stakeholders build and represent climate
issues. Qualitative approach also allows the complexity and many perspectives that cannot be
canonized through the quantitative approaches.

3. Methodology:

3.1 Research Design and Epistemological Framework:

The research is based on the qualitative analysis of the documents as it could be concluded that
the production, communication, and contesting of knowledge about climate change in Central
Asia are carried out with the help of different texts and sources. Document analysis is especially
valuable in questions that are interested in the way of representation, perception, and formation
of phenomena in communities (Bowen, 2009). Instead of pursuing some form of singular truth,
this approach recognizes that various stakeholders, based on their varied experiences and having
varied purposes to pursue, may be valid in constructing various understanding.

In the study, the chosen epistemology is interpretivist because of the view of knowledge as
socially constructed in the process of documentation, representation, and communication
(Creswell and Poth, 2018). This position does not allow scientific statements regarding the effect
of climate changes to be no more than an opinion, but recognizes that the meaning, urgency and
proper reaction to scientific evidence are produced by social interpretation. Necessity of
temperature change is a fact that can be measured, but the extent of crisis, opportunity or
manageable challenge hinges on the social context, values and interests. Through the analysis of
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various representations, we are able to understand the way people in various communities
perceive climate change.

3.2 Data Sources and Selection Procedures:

The study analyzed documents from three primary categories: peer-reviewed academic
literature, policy and organizational reports, and media sources. This triangulation enables
examination of how climate change is constructed across scientific communities, governance
institutions, and public communication spheres.

Selection Criteria:

Inclusion criteria required documents to: address Central Asia (Kazakhstan, Kyrgyzstan,
Tajikistan, Turkmenistan, Uzbekistan); substantively engage climate change impacts, particularly
concerning water resources, agriculture, or food security; publish between 2015-2024; be
available in English; emanate from credible sources (peer-reviewed journals, established
international organizations, reputable media outlets).

Exclusion criteria eliminated: brief news items without substantive analysis; opinion pieces
lacking evidential grounding; duplicate publications; materials outside the geographic region;
documents inaccessible for full-text review.

Search Strategy:

Academic literature identification employed systematic searches in Web of Science, Scopus, and
Google Scholar using keyword combinations including "climate change" AND "Central Asia";
"water resources" AND "Central Asia" AND "climate"; "food security" AND "Central Asia"; "Aral
Sea" OR "Caspian Sea" AND "Climate change"; "agricultural impacts" AND "Central Asia" AND
"climate."

Policy documents were obtained through targeted searches of relevant organization websites:
United Nations agencies (ESCAP, UNCCD, FAQ), multilateral development banks, regional
governmental bodies, and international environmental organizations.

Media sources were identified through searches in major international news databases and
publications with established environmental coverage, focusing particularly on 2022-2024
reporting providing in-depth analysis rather than brief news items.

Final Corpus:

The final analysis encompassed 47 documents distributed as: 18 peer-reviewed academic
articles; 16 reports from international organizations and policy bodies; 13 in-depth media
analyses and feature articles. This distribution reflects deliberate effort to balance scholarly
analysis, institutional perspectives, and public discourse. Documents ranged from 2015 (Hijioka
et al., foundational work on Central Asian climate impacts) through 2024 (recent media analyses
and organizational reports), capturing a decade of evolving understanding and response.

3.3 Data Analysis Procedure:

Analysis followed Braun and Clarke's (2006) six-phase thematic analysis approach, adapted for
document-based research. This inductive-deductive approach enabled both addressing
predetermined research questions and allowing unexpected themes to emerge.

Phase 1: Familiarization All documents were read thoroughly, with detailed notes regarding
content, perspective, apparent assumptions, and preliminary observations. Documents were
imported into NVivo 12 qualitative analysis software to facilitate systematic coding, retrieval,
and analysis.

Phase 2: Initial Coding Documents were coded line-by-line to identify meaningful units capturing
both explicit content and implicit meanings. Coding employed both deductive codes informed by
research questions and literature (e.g., "water scarcity," "agricultural adaptation," "policy
barriers") and inductive codes emerging from document content (e.g., "toxic dust storms,"

m n
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"livelihood disruption," "regional tensions"). This approach ensured predetermined frameworks
did not foreclose unexpected insights while maintaining coherence with research questions.
Phase 3: Searching for Themes Codes were examined for patterns, with related codes grouped
into potential themes. Visual mapping techniques helped organize codes and identify
relationships between them. This phase moved from detailed coding to broader pattern
recognition, seeking coherence across the coding structure.

Phase 4: Reviewing Themes Candidate themes were reviewed against both coded data and entire
document corpus. Some initial themes were combined where they represented overlapping
concepts; others were split where they encompassed disparate ideas; some were discarded
where insufficient data supported them. This iterative process ensured themes meaningfully
captured dataset patterns.

Phase 5: Defining Themes Each theme was clearly defined with boundaries delineated, scope
articulated, and internal logic explained. Detailed descriptions captured theme essence,
identified sub-themes, and explained relationships between themes. This rigor enabled clear
communication of findings and verification of analytical decisions.

Phase 6: Analysis and Writing Findings were synthesized into narrative form, supported by
illustrative quotations and analytical commentary. Analysis connected themes to research
guestions and existing literature, demonstrating how findings advance understanding.

3.4 Ensuring Quality and Rigor:

Multiple strategies enhanced research quality:

Systematic documentation: All analytical decisions were recorded, creating audit trails enabling
assessment of research rigor. Coding decisions, theme development, and analytical reasoning
were documented throughout.

Triangulation: Multiple document types reduced dependence on single source perspectives.
Analysis examined convergence and divergence across academic, policy, and media sources,
enabling identification of both consensus and contestation.

Reflexivity: The researcher maintained reflexive notes throughout analysis, acknowledging
assumptions, reactions, and how these might influence interpretation. This self-awareness, while
not eliminating bias, enables transparent acknowledgment of researcher positionality.

Peer consultation: Preliminary findings were discussed with colleagues familiar with qualitative
research and/or Central Asian contexts, providing external perspective on theme
appropriateness and interpretation validity.

Rich description: Findings are presented with substantial contextual detail and supporting
guotations, enabling readers to assess interpretation fit with data.

3.5 Ethical Considerations:

Publicly available materials that are document analyzed do not need human subject review.
Nevertheless, the research was also conducted in accordance with ethical standards: the
accurate demonstration of documents with quotations in the proper context; the proper
acknowledgment of all the sources; the balanced analysis to reflect the multiplicity of opinions,
but not to focus on the similar ones exclusively; the disclosure of the limitations of the analysis;
and the sensitive attitude to reflecting the environmental crisis in Central Asia as a human and
agency of the population divisions, but not as a victimized group.

3.6 Acknowledged Limitations:

There are a number of restrictions that should be mentioned. The analysis is limited to
documents in English language and may have overlooked valuable views of local-language
documents and Central Asian academics. Publications are likely to fail to reflect all the
stakeholders; the marginalized voices would be underrepresented. It is not possible to capture
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experience as directly as primary data collection may have done in document analysis. The speed
with which climate effects change is such that even the latest documents might be out of date.
Lastly, the results provide insights into transferal insecurities as opposed to statistically
generalizable conclusions, which are precise to qualitative research but demand other
interpretation as compared to quantitative results.

4. Findings

4.1 Theme 1: Catastrophic Water Body Degradation: Ecological Disaster as Regional Signature
The most easily recognized and reiterated theme in all types of documents was water body
degradation that was not only the environmental phenomenon but also the ecological metaphor,
as well as the human tragedy of the time. The decline of the key water zones in Central Asia, the
Aral and Caspian Seas, can be regarded as one of the most significant and crucial environmental
changes that humanity ever experienced (van Zanten and van Tulder 2021).

The Aral Sea: From Living System to Toxic Desert:

The Aral Sea is an object of imagination due to the fact that its destiny is both Central Asian and
universal at the same time. Previously, the fourth-largest lake in the world, the sea has over
decades turned into something that is hard to understand, a landscape so changed that people
familiar with it in the past cannot recognize it.

The figures are becoming numb: the area of the surface of water has reduced over half a century,
losing the area of about 68,000 square kilometers, which is about 10 percent of the original. But
the reality is poorly presented in statistics. Generation-old fishing communities have
disappeared. Ecosystems have failed miserably, not only degraded, but dead. The bare seabed
which is polluted with remains of the chemical runoffs of decades of agricultural activities is a
source of poisonous dust storms. The representative of one media describes the ghostly reality
of the pictures: "Where fishing boats used to be, rusty hulls rest in the sand, reminders of one of
the worst environmental catastrophes in history (Vogue, 2024, para. 3). Such rusting ships are
not just picturesque signs, but also, lives lost, people displaced, the systems of knowledge that
cannot be relocated to new landscapes (Astana Times, 2025a).

Although the first Aral Sea crisis was caused mainly by Soviet-era irrigation canals tapping into
the feeding rivers to obtain water, the climate change has continued to speed up the downfall
(UNCCD, 2020). This difference is important: it implies that despite the cessation of irrigation
diversions (which is also a politically complex situation) the sea would not be able to recover due
to the inherent reduction in available water by the climate change. The reversible catastrophe
has been set into its course (UNEP, 2025; HESS, 2025).

The health impacts are way beyond the communities around the Aral. Toxic salts and residues of
pesticides are carried away by dust storms hundreds of kilometers, impacting the respiratory
systems of the population that is miles away at the sea (Nature Scientific Reports, 2025;
ScienceDirect, 2025). The water resources become saltier and more unsuitable. The
desertification of agricultural lands around the sea takes place. The environmental catastrophe
spreads out in the decades, and the effects are still occurring, as soil become salted, disrupted
ecosystems, and health problems still arise (Mongabay India, 2026).

These changes were systematically recorded in scholarly sources; policy documents dwelled on
the implication and response requirement; media reports channeled visceral reality on abstract
environmental change by using pictures of shipwrecks, testimonies of displaced fishermen and
the effects of the environment on human health. One way or another, the message of all types
of sources was consistent the Aral Sea is due to the environmental disaster of nationwide scale.
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The Caspian Sea: Climate-Driven Crisis Emerging.

The situation with the Caspian Sea is not the same but equally dangerous. The Caspian, which is
the largest enclosed water body in the world with five countries having direct stakes in it,
supports a large fisheries industry, facilitates the extraction and transportation of energy as well
as supplying water to the riparian populations. The latest records show a dangerous pace of
increasing water levels decreases, especially in the last 20 years (ESCAP, 2022) (Astana Times,
2025b; Nature Communications Earth & Environment, 2025).

More importantly, the degradation of the Caspian can be seen as more directly caused by the
climatic conditions than in the case of the crisis of the Aral. The inflows are lower and the
evaporation rises with the rise in temperatures. That is why Caspian is a harbinger--the course
of the trend will tell what climate change can achieve without any complicating circumstances
such as diversion of irrigation (ThinkLandscape, 2024; Phys.org, 2025). Geopolitically, this makes
it difficult to respond: the Caspian Sea has borders with several countries (Russia, Kazakhstan,
Turkmenistan, Azerbaijan, and Iran) with conflicting interests and institutional structures of
cooperation. Water levels are not only measurements of the environment, but are also a location
of geopolitical rivalry (Carnegie Endowment, 2025).

Sub-Themes and Interconnections.

Behind this general theme of degradation of water bodies came various significant dimensions:
Glacier recession and mountain water options: Several reports recorded that glaciers melted
rapidly in Pamir and Tian Shan ranges with significant repercussions on water security of Central
Asia in the long term (Times of Central Asia, 2025; RSI International, 2025). Glaciers are natural
reservoirs of water whereby they store rainfall and release it during the dry spells. Their loss
signifies basic reorganisation of patterns of water availability (Caspian Policy Center, 2025).
Transboundary water tensions: A number of documents were discussed regarding how water
scarcity is contributing to the tensions (between upstream and downstream states) as between
Kyrgyzstan and Tajikistan (controlling the release of water), and as between Kazakhstan and
Uzbekistan (depending on the downstream flows) (PNAS, 2025; OpenEdition Journals, n.d.).
Scarcity due to climate leads to more competition in the scarce resources.

Ecosystem destruction and loss of biodiversity: Reports recorded disappearance of wetlands,
disappearance of fish populations and related species and conversion of aquatic ecosystem to
terrestrial (Oceanographic, 2025). Such alterations do not only amount to aesthetic losses but
also biological diversity loss and ecosystem services that humans depend on (Taylor & Francis,
2025).

The ubiquity of the water degradation in all types of documents and its prevalence in the recent
sources highlights the fact that the water crisis is not a part of numerous climate related issues
in Central Asia but a core of environmental problems that characterize the crisis. The effects of
cascading or the effects of degrading water are other systems that fall to pieces when water is
not available.

The pervasiveness of water degradation across all document types and its prominence in recent
sources underscores that water crisis is not one among many climate impacts in Central Asia but
rather the central environmental challenge defining the region's crisis. Other impacts cascade
from  water degradation; other systems collapse when  water becomes
unavailable.(Tvaronaviciené 2021)

4.2 Theme 2: Agricultural Vulnerability and Food Insecurity: Threatening Livelihoods and
Survival

The second significant theme was agricultural and food security impacts on climatic conditions
and this one was used extensively by academic and policy sources, though with a slight drop in
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the media. However, it is the relative underrepresentation of this theme in the media that hides
its great significance to the populations of Central Asia.

Evidence of Stress in Agriculture Scientifically:

The vulnerability of agriculture in terms of academic literature had very specific evidence. Su et
al. (2023) recorded the way climate variability poses a growing threat on crop production in the
Central Asian nations. In their analysis, they found that even small increases in temperature
seriously lower yields on wheat, the staple crop in the area, which is the centre of food security.
A rise in temperature of 1-2 degrees Celsius leads to a 10-20 percent decrease in the yield, and
compounding effects between nations based on wheat farming.(Managi, Hibiki, and Tsurumi
2009)

The variability of precipitation causes more stress. Climate variability does not occur in gradual
change but in extremes in the form of drought interspersed with heavy rains that cause
uncertainty to undermine agricultural planning. A farmer does not know whether to incur into
drought resistant varieties or water-demanding high yield varieties; whether to plant early or
late; whether to get credit to purchase inputs when the future returns are more uncertain.

The analysis of the situation that is presented in Shevchenko et al. (2023) is quite sophisticated,
and it specifically relates to the scenarios of agricultural suitability. Their models are not on how
yield will change but on whether the agricultural lands will still be in a position to accommodate
the existing crops in the future under the projected conditions of climatic conditions. The results
indicate that large proportions of cultivated lands in Central Asia can turn into marginal areas or
inappropriate in decades. This is existential threat in an area with limited arable land and where
agriculture is its main source of livelihood.

Several Avenues of Susceptibility:

The theme of agricultural vulnerability involved a number of dimensions which are interrelated:
Scarcity of water to irrigate: Central Asian agriculture relies on irrigation- most of the cultivated
lands need extra water on top of rainfall. Irrigated agriculture is directly limited by decreased
water supply due to glacier melting, reduced precipitation, and purchase of water (urban,
industrial). Under severe circumstances, agricultural lands can be neglected when water
distribution diverts to urban population, which is considered more important.

Modifying crop performance: Classic crops that were grown over centuries cannot always grow
in new climatic conditions. It is not only a break in the economic system but it is also a break in
the agricultural knowledge system. Farmers have centuries of experience in local crops and
varieties; this experience is rendered in part obsolete with the change of circumstances. New
crops and varieties have to be embraced, new knowledge, new skills, new social networks have
to be introduced, and this is hard to do when trying to change ageing farmer populations with
limited access to extension services.

Stress added to by soil degradation: Climate change worsens already existing soil problems, such
as salinization, erosion and desertification, reducing the productive capacity even more. Salinized
fields will not be reclaimed even in case water is available since the rehabilitation of soil takes a
lot of time and money.(Filipovi¢, Lior, and Radovanovi¢ 2022)

New pest and disease threats: Warming temperatures allow agricultural pests and diseases to
extend their range and extend their activity cycles and present new challenges necessitating new
methods of management. When farmers are exposed to new pests, they do not have the
experience that allows them to cope with known threats.

Agricultural Crisis, Human Dimensions:

What is not always clear on the policy books is made clear in qualitative analysis, agricultural
failure is human crisis, not economic loss. The practice of agriculture in Central Asia is not
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featureless industrial production, but rather the community, identity and generations of
experience. Farmers refer to their land as theirs, as belonging to them as family, whether it is
their field, the orchard of their grandfather, etc. Agricultural failure is not just the loss of income
but identity, community and sense.(Duan et al. 2025)

Although the policy documents are centered on the statistical side of production and the
approaches to adapting production, they often hint at other social implication. Food security is
no longer an agricultural problem but a national security issue, a stability issue in a region, and a
social issue. A number of policy sources were deeply worried diplomatically that agricultural
failure could lead to social instability, movement or war over limited resources.(Aydogan and
Vardar 2020)

Interestingly, the media coverage offered a little systematic coverage on agricultural issues as
opposed to water body changes of more dramatic visual nature. This can be a way of the media
being biased in favor of more emotionally engaging stories rusting ships in the desert are more
emotionally engaging than speculation of suitability of agriculture. However, a few of the articles
focused on the impacts of climate change on farming communities succeed in explaining the
predicament via the lives of specific farmers and down to either remaining to farm or using other
livelihood methods or migrating to cities.(Bistline 2021)

4.3 Theme 3: Human Displacement and Health Impacts Climate Change as Human Crisis

The third general theme was the human aspects of climate change and specifically on health and
mobility. This theme was found in all types of sources, albeit with significantly different stresses:
academic sources were related to evidence and causal mechanisms; policy documents were
related to implications and institutional reactions; media sources were related to individual
stories and community fights.(Chen and Fazilov 2018)

Migration and Displacement:

The UNCCD (2020) research was the most detailed to the treatment of environment-mobility
relationships in Central Asia, investigating the role of environmental degradation, decrease in
land productivity, and water scarcity in migration choices. Notably, the paper acknowledged that
environmental factors hardly work independently but rather they interact with the economic,
social and political factors to generate pressure to migrate. It might be true that a farmer who is
at the same time experiencing water shortages, soil incompatibilities, inaccessibility to markets
and other local opportunities can choose to migrate yet the particular decision to migrate is an
outcome of the negotiation of a variety of stressors.

Documents outlined several migration patterns: rural- to urban migration in the Central Asia
countries as farming communities deindustrialize and urban centers provide service and
industrial opportunities; cross-border migration because regional differences provide motivation
to transnational migration; and international migration as the Central Asians are motivated to
move to Russia, Western Europe, or other nations. Migration caused by climate intersects other
causes, e.g., economic inequality, political instability, conflict, and so forth, so that the
terminology of climate refugee simplifies the causality.(Chien et al. 2021)

However, it is evident that environmental degradation is an influential factor in such trends.
Settlement that has lost water supplies, whose farms have become inhospitable, whose natural
habitat is collapsing are the source of push factors that drive them to emigrate. In this regard,
displacement is not an eventual thing but a process- slow erosion of livelihoods that are based
on places, forcing people to find survival in other places.

Health Consequences of Environmental Change.

Documents identified multiple health impacts associated with environmental degradation:
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Respiratory disease and poisonous exposure: Various sources attributed the Aral Sea disaster
to excessive respiratory disease among the local communities. The salts and chemical residues
present in the toxic dust storms of the revealed seabed have direct health effects, namely, the
emergence of chronic respiratory disease, the aggravation of asthma, and the greater sensitivity
to infection. In the regions of the outbreak, children experienced high respiratory symptoms; the
elderly population experienced serious health effects.

Water-related diseases and malnutrition: Policy documents talked about how water scarcity
and water quality diminish the chances of waterborne illness and malnutrition especially to
vulnerable groups, which include children, pregnant women, ageing and elderly people, and the
poor. Safe water turns into a privilege and not a right and health outcomes are unevenly spread
among populations.

Heat stress: According to the academic sources, rising extremes of heat are directly dangerous
to health and especially to people in the agricultural industry who in the course of work are
exposed to heat and the elderly who due to the lack of access to cooling systems as well as the
health conditions that they are exposed to frequent and severity of heat waves impose health
crises on the population and overwhelm health care services.(Ashkenazy et al. 2010)

Mental health effects: There were a few sources that discussed psychological effects of
environmental change- grieving over changing landscape, anxiety about unknown future, and
stress due to the need to adapt. These psychological dimensions were not addressed
systematically as compared to the physical effects of health, perhaps because it is harder to
record and measure the psychological effects. However, psychological aspects were indicative of
considerable weight in interviews and stories.

Populations at Risk and Environmental Justice:

Documents implicitly or explicitly accepted the existence of unequally distributed impacts of
climate. The elderly, women, children and the poor are disproportionately affected. Women
usually have a duty of collecting water; when they are depleted, they walk more distances with
more cumbersome loads. The growing body of children is more vulnerable to toxic exposures
and malnutrition. The elderly who have limited mobility have special difficulty in adapting to the
environmental stress. Weak households with little resources are not able to migrate, invest in
adapting, or cushioning shocks - they are exposed to change in the environment with the least
resources to respond.(Somma 2019)

This created environmental justice issues that the bulk of the literature did not directly answer
but hinted at: Why must the groups with the least responsibility for climate change bear the
brunt of its impact: Central Asian farmers and pastoralists with few carbon footprints? What is
the solution to sharing responsibility on the costs of adaptation? What is the responsibility of the
richer countries whose emissions caused climate change to the communities in Central Asia?
These were the questions that lingered though mostly unmentioned, in the discourse analyzed.
Humanizing Climate Statistics:

The media outlets played an important role in humanizing climate effects. Although academic
materials were crucial in giving the necessary evidence and policy papers that defined the
response structures, the media sources got people to the frontline -the fisherman who lost his
ability to earn a living with the shrinking of the Aral Sea, the farmer who had no option but to
make difficult decisions about whether to carry on with cultivating his land, the mother who was
concerned about her children having respiratory complications. These personal accounts turned
the concept of the abstract climate change into a visibly felt experience, bringing the readers of
the Central Asian reality closer.(Micklin 2007)
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One of the strongest media reports gave an account of visiting former Aral Sea seaside
populations, which are now kilometers apart, where people talked about how their world had
changed beyond recognition. They were not just economic descriptions of lost revenues but
existential descriptions of lost identities, derailed communities and indeterminate futures. This
kind of humanization is not only very moving but epistemologically significant - it is a reminder,
that climate change figures are not the numbers but are people, and involve people.

4.4 Theme 4: Policy-Implementation Gaps: The Distance Between Commitment and Action
The fourth theme was the constant misjudgment between the commitments in the policy and
good performance. This was best shown in the scholarly and policy literature, usually in what
was left unstated the diplomatic wording about the presence of challenges and constraints,
which when deciphered indicate core implementation failures.

Formal commitments as compared to Actual Capacity:

The countries of Central Asia have officially embraced policies on climate. All their Nationally
Determined Contributions are made under the Paris Agreement; the vast majority of them have
national climate strategies; some of them are taking part in regional climate forums (Friel et al.,
2020). These are authentic acknowledgements of weather necessity and these showed global
involvement. However, the incisive insight of Friel et al. into scientific accumulation of knowledge
shows that policy translation is still problematic and policy implementation is even more evasive.
The gap occurs on various levels. Scientific studies describe the effects of climate in totality-
temperature changes, future water supply, and farm susceptibility. This information is available,
published and peer reviewed. Policy documents, however, are frequently too generic to be an
indication of actual operationalization. Climate plans explain broad objectives, such as, improve
water efficiency, make agriculture more resilient, help vulnerable populations, but have no
specific mechanisms, timeframes, and accountability frameworks. This is policy as ideal and not
as strategy.(Pye et al. 2020)

Policies often prove ineffectual despite having specifications of what should be done. Various
sources admitted, more or less openly, that the said policies are usually accompanied by no
respective budgets, institutional requirements, or capacity to implement them. A climate
adaptation plan that lacks budget allocation will remain an aspiration document and not an
action plan. An energy target that has no road map towards implementation is political signaling
and not a road map towards transformation.(Bistline 2021)

Underlying Implementation Barriers:

Reports cited a number of things which limit successful application:

Limits to resources: Although Central Asian countries are middle-income, they have extreme
scarcity of resources to adapt to climate. Adaptation entails heavy investment- better irrigation
systems, climate-resistant crop species, early warning systems, strengthening of the health
system, controlling migrations. Such investments are in conflict with other pressing needs
poverty reduction, economic development, healthcare, education. The invisible but significant
area is climate adaptation which is not always given precedence fights.

Institutional fragmentation:

The climate change cuts across all traditional sectoral lines impacts on agriculture, water
management, energy, health, disaster preparedness, urban planning. However, government
institutions usually are only structured on a sectoral basis with little coordination in place. There
might be water ministries, agricultural ministries, health ministries, and environmental ministries
that do not integrate well in coming up with climate strategies. The problem with this
fragmentation is that it does not support integrated, cross-sectoral responses that are required
based on the complexity of the climate.
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Capacity gaps: A proper implementation of climate policies needs technical capacities that most
Central Asian institutions do not have such as climate modelling competencies, ability to assess
vulnerability, capacity to plan adaptation, monitoring and evaluation systems. The international
aid has a little bit of capacity building, but the magnitude is not enough. Furthermore, those who
have been trained tend to relocate to more rewarding jobs in other countries and this leaves
capacity shortages.

Governance issues: A few sources had a delicate reference to governance issues that hinder the
implementation process- weak rule of law, poor accountability, corruption, poor civic
participation. The language used in international organisation reports had to be using diplomatic
language but the message was clear that the quality of governance influences the effectiveness
of policy implementation. In situations where there is no accountability of the institutions or
corruption, well-planned policies may not become action.

Regional Cooperation Challenges:

Tensions were identified in the regional cooperation aspect. Several documents stressed the
need to have regional cooperation, in particular in transboundary water management, to
respond to common climate issues. The case seems simple; there is a common pool of water
between the nations of Central Asia; what happens on the upstream influence the downstream
results; centralized control could maximize the benefits on the region; climate change is a
common danger that needs to be addressed together.

But practice is even more complex than theory. There are conflicting interests by the countries
in Central Asia with regard to water distribution. The upstream nations (Kyrgyzstan, Tajikistan)
manage water flows and have hydropower resources; the downstream nations (Kazakhstan,
Uzbekistan, Turkmenistan) are reliant on water to irrigate their lands and to feed their
population. Such competing interests generate zero-sum perceptions- gains up-stream are
manifested down-stream. Cooperation is further complicated by tensions of the past, Soviet
legacies of the past, and nationalism politics.

There are regional forums, such as the International Fund to Saving the Aral Sea, bilateral water
commissions, regional environmental agreements. Nevertheless, there is a slow pace in
developing integrated cooperation systems. Documentary evidence accepted this fact with more
or less frankness. Reporting of the international organisation generally showed hope over the
possibility of cooperation with the proper support. Analytical evaluations were more depressing,
pointing out that decades of discussion had vyielded little actual co-operation. The press
sometimes pointed to certain tensions being there, disagreements over the building of dams,
water weaponization, and data sharing failures.

It is a policy challenge of critical significance that there is a disjuncture between the requirement
of cooperation, and the reality of cooperation. The climate effects are cross-border effects; the
effectiveness of adaptation is only possible through collaboration; however, political and
institutional facts limit cooperation. This seeming crucial yet extremely challenging gap has to be
bridged.

Optimism and Realism:

There was an interesting trend in references to the effectiveness of policies across the types of
sources. The predictions that normally came in international organisation documents were
usually on the side of careful optimism recognizing the difficulties, but stressing the possibilities
of improvement with the proper support, investment, and political determination. The academic
sources usually provided more sober or even negative evaluation, record existing discontinuities
and doubt whether changes should be small. The sources in the media were different, some were
focused on crisis and others focused on adaptation efforts.
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These contrasting tones must have been institutional positional and purposes. The international
agencies that are interested in aiding the governments of the Central Asia should be able to
maintain working relations with the governments; therefore, critical evaluation could lead to
spoiling of the relations. Academic scientists have varying motivations- scholarly credibility
requires evidence-based evaluation even in cases where the results are off-putting. Media
sources address different audiences that have different tolerances to complex and clear
messages.

Nevertheless, through these diversions, one message came out clearly: there are still great
disparities between the commitments and practice in climate policies. Sealing up these loopholes
does not only need more effective policies, but also basic enhancements of implementation
capacity, resources, institutions, and political will.

4.5 Theme 5: Adaptation Challenges and Contested Pathways—Seeking Ways Forward

The fifth significant theme was the adaptation, opportunities, and issues. This prospective theme
was found in all types of documents but through significant differences in focus, idealism, and
specificity.

Technical Adaptation Possibilities: Specific options of adaptation were analyzed in academic
literature. There were talks on the various farm adaptations to mitigate risk, which could have
been: crop diversification, better irrigation to conserve scarce water, development of heat
resistant and drought resistant varieties, and adjusted planting timetable to altered seasons,
integrated pest management against emerging threats. Some of the water management
adaptations comprised reservoir construction and optimization of reservoir functioning,
groundwater management, water allocation mechanism, and management of demand by way
of pricing or regulation. The development of renewable energy has become a prominent policy
document and media message, as a mitigation strategy and an adaptation strategy. Some of the
sources talked about the possibility of solar and wind energy in Central Asia, where there is an
abundance of sunshine and wind, and stated that renewable energy transformations would lead
to fewer emissions and may provide energy security that is less reliant on water (such as
hydropower) or fossil fuels. Sources, however, also recognized immense obstacles, which
included funding needs, technical skills needs, and infrastructure development as well as
geopolitical issues in some instances as to where the project would be set.

Adaptation Realities and Constraints:

Although there are alternatives of technical adaptation, it was shown in documents that there
are significant obstacles to employing such alternatives. Monetary obstacles were the most
visible ones adaptation technologies and practices cannot be implemented without investments
which are not available to most resource-crunched farmers, communities or even governments.
The drip irrigation systems are cost-effective in terms of water use; better crops yield better but
they need more capital than the old seeds; early warning systems protect life but they need
technologic infrastructure.

Adaptation was also limited by institutional barriers. Institutional reforms-water allocation, land
tenure, farming extension and insurance system, are often needed in order to be adapted
effectively. However institutional change is a politically challenging process, which is faced with
opposition by interests that hold an advantage in the current systems. Further, weak institutions
are unable to adopt the complicated adaptations despite commitment.

The social and cultural aspects of adaptation were not as systematic but were to be found in
certain sources. The communities have their own traditional information and practices that have
been built over the generations; they are good adaptive resources but establish path
dependencies that hinder new methods of doing things. The elderly farmers might never be
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ready to comply with changing practices that they have been using effectively over decades,
despite the change in circumstances making them less viable. The issue of gender has an impact
on adaptation: women can be necessary to household adaptation because of their knowledge
and effort, but they are not always in a position to decide and have access to resources to put in
place adaptations that they feel are needed.

Limits to Adaptation:

Certain documents posed some uncomfortable questions with regards to adaptation limits-
limits beyond which adaptation is inadequate. When it becomes impossible to restore the Aral
Sea, it will be adaptation through desertion of the coastal populations and modified ecosystems,
an irreversible loss. When the agricultural lands change significantly, adaptation could imply
wholesale change of the rural economies and populations. In cases where water shortage
becomes intense, the existing level of population and economic systems might not be able to
adapt. There were not many sources specifically about adaptation limits, maybe it would be
because it is defeatist to accept limits, or even something that is against the law. But the
implication lingered all through documents studied. There are impacts of climate that may be
beyond the ability to cope especially when emissions are not reduced and the resources are
scarce to address the impact. This brings serious questions; what happens when adaptation is no
longer possible? What would communities and countries do to be ready in case of failure in
adaptation? When does adaptation give way to more fundamental transformation or
abandonment?

Maladaptation Risks:

Various documents addressed risks of maladaptation- adaptation processes that unintentionally
make the situation more vulnerable or present additional issues. The creation of reservoirs may
appear to be an adaptive action, however, when the reservoirs capture the sediment that the
downstream farmers require to practice agriculture or allowing the water intensive crops to
extend the unsustainable water supply, they become maladaptive. Groundwater pumping can
offer temporary solutions whilst making aquifers become unstable and cause a new crisis. Special
attention to technological solutions can overlook social adaptations that can be more
sustainable. These maladaptation risks highlight the idea that adaptation is not just a technical
challenge, but needs to take great care to the dynamics within the system, unintended
consequences and long-term sustainability.

Diverse Visions of Adaptation:

Various sources had highlighted different adaptation pathways with different perspectives and
interests. Others focused on technological interventions that enhanced irrigation and improved
crop types, renewable energy, climate prediction that was an indication of belief in technical
advancements. Others focused on institutional reforms enhanced governance, regional co-
operation, implementation of policies based on belief that it is institutional quality that defines
adaptation effectiveness. Others emphasized local innovation, community-based approaches,
and traditional knowledge, and emphasized community organisation as reflecting the belief that
communities themselves have very important adaptive capacity. The discourse of international
development was based on the necessity of climate financing, trading in technology and capacity
building that were the tasks of development institutions.

They do not necessarily have to be exclusive, effective adaptation may be in need of technical
innovation, institutional fortification, community involvement and international assistance.
However, various focal points indicate a different set of assumptions on what drives good
adaptation and institutional interests. The variety of adaptation frames itself is both a strength
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(there is a choice of approaches) and a challenge (it is hard to coordinate the different
approaches as they are in competition).

Hope and Uncertainty:

Hope and uncertainty were present in the theme of adaptation. Hope was in the fact that there
are evidence-based options to adaptation, that communities and nations are engaging in
adaptation, and that the global community is gaining strength. Uncertainty was caused by doubts
on whether adaptation will be adequate, whether resources will be adequate, whether
institutions will be effective in implementing adaptations as well as whether cooperation will
arise where competition now reigns supreme. The documents differed in terms of optimism and
pessimism. There was some speculation that through proper intervention, Central Asian nations
can easily fit. Others had more prudent evaluations in that they observed that there are serious
impediments to adaptation and that not all the impacts can be countered by adaptation capacity.
This difference probably indicates actual indeterminism concerning what the future will be based
on options yet to be taken, processes yet to be completed, options yet to be pursued or
precluded.

4.6 Cross-Cutting Observations:

In addition to the five major themes, there were some cross-cutting patterns that deserved to
be mentioned: Temporal Urgency: The sources (2022-2024) had an increased sense of urgency
compared to the previous ones. Although 2015-2017 sources recognized climate challenges, they
usually presented them as challenges in the future that should be dealt with gradually. The
Recent sources characterized accelerating effects that required urgent response. This temporal
change indicates either that the effects of climate are increasing faster, that there is more
awareness or that historical procrastination has reduced the time of effective response.
Geographic Symmetry:

Uzbekistan and Kazakhstan were disproportionately covered compared to other smaller Central
Asian states, which is probably due to their greater population, economy, and foreign presence.
Kyrgyzstan, Tajikistan and Turkmenistan were not so prominent. The geographic asymmetry
could render crucial dynamics in less well-researched nations. Voice and Representation:
Analyzed discourse was dominated by international researchers, organisation and media. The
voices of Central Asian were heard the most rarely and the voices of the local communities, which
directly affected the climate impacts, were mostly mediatized by the voices of other people. This
makes one wonder whose knowledge is valued, whose views influence the comprehension and
whose interests determine the priorities of the responses. Framing Variations: The academic
literature generally presented climate change as multifaceted system issue that needs to be
answered with evidence-based methods. It was formulated as a policy problem in policy
documents that needed institutional intervention and global assistance. Media sources tended
to present it in the form of human tragedy that needs attention and action. These differences in
framing are not just stylistic differences but are determined by different purposes, audiences
and implicit theories of change.

5. Discussion

5.1 Synthesizing Understanding: Central Asia's Climate Crisis as Multi-Dimensional Challenge.
The results show that the climate crisis in Central Asia is irreducibly complex and functions on
the environment, social, economic, political and human levels at the same time. The five themes
that include water body degradation, vulnerability of agriculture, human impact, policy-
implementation gaps and the challenges to adaptation are not independent issues but rather
close-knit aspects of one crisis. Agricultural stress is caused by water degradation, which in turn
intensifies food insecurity, which impacts on migration decision, which puts pressure on
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receiving communities. All downstream impacts are further increased by policy failures in
handling water challenges. Adaptation efforts that are not sensitive to human aspects, or that
do not take into account transboundary cooperation efforts cannot be successful. The
interconnection implies that efficient response needs coherent solutions to the problem which
are multi-dimensional and focus on the problem all at once instead of addressing one part of it
at a time. This complexity disputes the traditional policy methods that prefer to have tightly
defined issues that have technical solutions. Central Asia is not going to resolve climate change
by using better irrigation technology or better climate policies or regional cooperation. It
demands all these at the same time, as well as social support of the suffering populations, health
system building, migration control, economic diversification and more basic changes in the
relationship societies have with water, land and environment.

5.2 Knowledge Production and Representation:

The critical patterns on the knowledge production and representation of climatic processes are
discovered in the analysis. Academic sources are outstanding in capturing physical
transformations and making projections about the future but they are usually remote to human
experience. The policy documents recognize the needs of the response, albeit can be
implemented in a vague way by using diplomatic language. Media sources make impacts human
because they can also focus on dramatic visible changes, when compared to gradual processes
or complex dynamics.

Such trends capture acceptable purpose and audience distinctions. However, they also show the
possible blind points. When academic research concentrates more on the biophysical dimensions
and overlooks the social dimensions, when policy literature is optimistic that empirical evidence
fails to bear it out, when media are promoting visual drama and underreporting agriculture
issues, then shared awareness will be partial.

In addition, the preeminence of foreign voices in the international scientists and organisation, as
well as the media, over Central Asian ones, provokes epistemological and ethical concerns. The
Central Asian climate effects are researched, reported, and reported mainly by foreigners. Local
communities are well equipped in the field of experience where they directly witness
environmental changes, devise adaptive designs in the process of experimentation and are fully
acquainted with the local context. However, the knowledge is less common in the discourse that
is analyzed, which is mediated by the documentation of others instead of the representation of
the knowledge itself.

Such a trend may lead to the generation of knowledge that is more externally oriented towards
interests or other agendas rather than the needs of the locals. It can contribute to the
implementation of policies that appear to be rational in the external views but, in local settings,
turn out to be impractical. It may respect the presence of people whose lives are most impacted
by climate change, and relegate them, in turn, to the status of a subject of investigation, and not
producers of knowledge themselves.

5.3 The Aral Sea as Warning and Metaphor:

The Aral Sea takes its own place in the history of climate discourse: it is both a historical
phenomenon and a general indicator at the same time. What has happened to it shows how man
can change the landscape in ways never before imagined, and how the effects of this change can
be felt decades after being caused, and sometimes over a broader radius. These rusting vessels
in sand are a great metaphor of the frailty of civilization to the ecological disturbance.

However, there is a danger that the Aral Sea will become cliché a picture that has been repeated
to the extent that it no longer has any meaning, becoming visual shorthand that only clouds the
vision but does not clarify it. The background of the photographs is composed of generations of
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people whose worlds fell down. Aral Sea is not just environmental disaster but human tragedy
of people who lost communities, lives and health, identities disturbed. Representation should
respect this human actuality and not turn it into atheistic image or formal warning.
Furthermore, the specificity of the Aral Sea is also important. Its crisis was caused by the specific
historical choices in the specific political situation. Although it provides warnings that can be used
in other places, close analogies can be confusing. The Caspian Sea is subject to various drivers;
glaciers withdraw in various ways; agricultural systems have local constraints which are specific
to them. To learn about the Aral Sea, it is necessary to have the universal lessons involved as well
as the particularity.

5.4 Policy Implications: From Analysis to Action:

These results indicate that the following policy implications on responding to climate more
efficiently in Central Asia are possible:

Integration over Fragmentation: Climate change needs integrated policy solutions that would
bridge water management, agricultural development, health systems, migration policy and
economic planning. This necessitates institutional measures that would facilitate cross-sectoral
cooperation, such as cross-ministerial climate institutions, which have a real mandate, and cross-
assessment, and coordinating mechanisms in the budget, which facilitate coordinated action.
Implementation Focus: Since gaps between adoption and implementation are documented, the
focus should be shifted towards enablers of implementation. This involves proper funding with
realistic budgetary allocations and certain climate predictability; capacity building that builds
technical capacity and institutional prowess; monitoring and review processes that track the
implementation process and adaptive management; and accountability to ensure that policies
are put into practice.

Regional Cooperation Mechanisms: Water resources and climate effects are transboundary
which means they require regional cooperation despite political challenges. This may need
neutral facilitation by international players, slow-track confidence-building by less politicized
spheres of cooperation, benefit-sharing issue that render cooperation mutually beneficial, and
even new forms of governance such as regional water bodies that have a binding power.
Community-Centered Adaptation: Successful adaptation should focus on communities who face
the effects of climate based on their knowledge and priorities. This necessitates participatory
planning processes that would see to it that community voices are used to influence adaptation
plans, the provision of support to community-based adaptation plans, and the need to offer
social safety nets to the vulnerable populations, and to acknowledge that adaptation is
essentially about enabling people to survive and thrive despite the environment changing.
Pragmatic Resource Mobilization: Climate adaptation in Central Asia will demand resources that
are above the domestic scale. There should also be a significant increment in the international
climate finance, which is predictable and based on the priorities of the recipients and not the
agenda of the donors. This involves augmented finance by the rich countries whose emissions
caused the climate change and enhanced ways of providing such finance efficiently.

5.5 Theoretical Contributions:

The paper makes theoretical contributions to the action and effects of climate change and
response in the following ways:

Complex Adaptive Systems: The results present climate change as complex adaptive system
challenge. Causal thinking is too linear; to make sense, feedbacks, cascades, thresholds and
emergent properties must be considered. The lack of water in agriculture drives migration, which
puts strain on urban systems, and so limits resources to adapt in rural areas, they are not
independent processes but interact within complex systems.
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Social Construction of Environmental Knowledge: The difference among types of sources in
reflecting the impacts of climate show that environmental knowledge is socially constructed. This
does not imply that climate science is subjective opinion but it is just that scientific findings need
translation into common sense, perceived urgency and collectivity to be achieved through social
processes of interpretation, representation and communication. Scientists, policymakers and
journalists, and even the local residents build different understandings depending on their
positions, purposes and perspectives.

Environmental Justice Dimensions: The results show climate change as the issue of
environmental justice. It affects the communities that contribute most insignificantly to climate
change severely, the farmers and pastoralists of Central Asia with very low carbon footprints. In
Central Asia, the impacts are skewed on wealth, gender, age, and geographic lines. The
environmental justice paradigms provide essential perspective on how to interpolate and react
to these unequal distributions of impacts.

Limits to Adaptation: The results indicate that not all climate effects will be manageable by the
adaptive capacity, especially in the case of a continuing increase in emissions and a fixed amount
of resources to deal with the impacts. This is an awkward fact that should be given more serious
consideration to change- not only adjusting the existing systems but reorganizing relationships
between human societies and environments altogether. When does adaptation give way to
transformation? What does just transformation look like? These questions demand serious
engagement.

5.6 Limitations and Future Research Directions:

The limitations used in this research indicate potential areas of future research. This limitation
to English-language materials probably overlooked valuable views of Central Asian scholars and
local-language materials. Future investigations in this area should focus on the knowledge
production of Central Asia, which could be achieved in the form of collaborations that allow
studying local-language resources or collecting primary data in the region.

Although document-based approach allows one to synthesize various sources, it is not able to
embrace lived experience like ethnographic or interview-based research. The emphasis of future
studies should be on the communities who have been exposed to the effects of climate where
they record their observations, adaptation mechanisms, and priorities. This would not only
create important knowledge but also fill the imbalance in representation that has been shown in
this analysis.

The analysis investigated the representation of climate change however it was not able to test
the effectiveness of policies and the results of adaptation in an empirical way. Future studies can
be used to test the conditions in which specific policies and adaptations are beneficial, producing
information to inform more successful reactions. This involves extended follow up, attentive
assessment as well as readiness to accept failure of interventions.

Lastly, the speed at which climate effects are changing is such that studies have to keep on being
updated. The climate crisis in Central Asia is a process that is in the process of development; the
perception should also be adjusted. Constant monitoring, reporting and analysis are still
necessary.

6. Conclusion:

The environmental crisis in Central Asia represents one of the clearest contemporary examples
of how climate change intersects with long-standing structural vulnerabilities to produce
compounded and cascading risks. Far from being an isolated environmental disturbance, climate
change in the region operates as a systemic stressor that amplifies historical patterns of water
mismanagement, uneven development, and political fragmentation (Daloz, 2023; Hijioka et al.,
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2015; IPCC, 2022). As hydrological regimes shift, glaciers retreat, and water bodies shrink, the
environmental foundations upon which livelihoods, settlements, and regional cooperation
depend are being progressively destabilized (CGIAR, 2021; RSI International, 2025; UNEP, 2025).
This study has shown that the Central Asian crisis is not only material but also discursive. By
examining academic research, policy documents, and media narratives, it reveals how climate
change is framed, prioritized, and acted upon in divergent ways. Academic scholarship provides
rigorous empirical evidence of long-term environmental degradation and future risk trajectories,
particularly in relation to water scarcity, agricultural vulnerability, and ecosystem collapse
(Micklin, 2007; Shen et al., 2022; Su et al., 2023). Policy frameworks articulate adaptation
ambitions and commitments to sustainable development, yet frequently understate governance
constraints and implementation gaps (Friel et al., 2020; ESCAP, 2022). Media coverage plays a
crucial role in humanizing the crisis through powerful imagery—most notably of the Aral and
Caspian Seas—while often privileging dramatic environmental loss over slower, less visible socio-
economic impacts (Le Monde, 2024a, 2024b; Vogue, 2024). These contrasting representations
shape public understanding, political attention, and the boundaries of policy response.

Across these knowledge domains, five interlinked themes define the crisis: catastrophic
degradation of water bodies; escalating threats to agriculture and food security; human
displacement and health impacts; persistent gaps between policy commitments and
implementation capacity; and uncertain adaptation pathways constrained by political, financial,
and institutional realities. Importantly, these themes do not operate in isolation. Water scarcity
undermines agricultural productivity, which in turn exacerbates rural vulnerability, health risks,
and migration pressures (Gupta et al.,, 2021; UNCCD, 2020; Shevchenko et al., 2023). Weak
governance and fragmented regional cooperation further limit adaptive capacity, reinforcing a
cycle of vulnerability that is difficult to reverse (Somma, 2019; PNAS, 2025).

Beyond its regional specificity, the Central Asian case illustrates a broader pattern of climate
change as a slow-onset disaster. Environmental collapse here has unfolded incrementally,
marked by early warning signs—declining sea levels, increasing salinization, glacier retreat—that
were repeatedly acknowledged yet insufficiently acted upon (Micklin, 2007; Yao et al., 2023;
Goodman et al., 2025). This slow-motion character exposes a fundamental tension between
short-term survival imperatives and long-term sustainability goals, as well as between national
interests and the necessity of transboundary cooperation over shared water resources (ESCAP,
2022; PNAS, 2025).

Crucially, the findings underscore that climate change in Central Asia is not merely an
environmental or technical challenge, but a crisis of human—environment relations.
Development models that treated water and land as inexhaustible inputs have proven
incompatible with a changing climate, while top-down governance structures have often
marginalized local knowledge and community agency (Murzakulova, 2023). Addressing the crisis
therefore requires more than infrastructural adaptation or technological solutions. It demands
institutional reform, inclusive knowledge production, and a reorientation of policy toward social
legitimacy and lived experience.

Looking ahead, effective responses must be integrated, action-oriented, and regionally
coordinated. Environmental, social, economic, and political dimensions cannot be addressed in
isolation (Rasul & Sharma, 2016; IPCC, 2022). Translating policy commitments into practice
requires realistic resource mobilization, strengthened governance capacity, and mechanisms for
accountability (Friel et al., 2020; Somma, 2019). Given the transboundary nature of Central Asia’s
water systems, regional cooperation is not optional but essential, despite political challenges
(PNAS, 2025). Equally important is placing affected communities at the center of adaptation
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strategies, recognizing them as active agents rather than passive subjects of intervention
(Murzakulova, 2023).

Ultimately, the environmental crisis in Central Asia raises questions that resonate far beyond the
region. How do societies respond when the ecological foundations of long-established ways of
life erode (Micklin, 2007)? How can cooperation be sustained when competition over diminishing
resources appears politically expedient (ESCAP, 2022)? And how can hope and agency be
maintained in the face of slow-moving yet profound environmental change (Daloz, 2023)? These
guestions have no easy answers, but the Central Asian experience makes clear that inaction,
fragmentation, and short-termism carry irreversible human and ecological costs.

The rusting ships of the former Aral Sea stand as enduring monuments to what is lost when
warnings are ignored and cooperation fails (Micklin, 2007; Vogue, 2024). At the same time, they
serve as a warning and a call to action for a world increasingly confronting similar trajectories.
How humanity responds to the crisis in Central Asia will not only determine the future of the
region, but will also offer lessons constructive or cautionary for other regions navigating the
accelerating realities of climate change.
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