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ABSTRACT

Climate change poses a significant threat to Central Asia, affecting various sectors and exacerbating
vulnerabilities in the region. This study examines the current and projected impacts of climate change in
Central Asia, highlighting the region's susceptibility to changes in mean temperatures, precipitation
patterns, and extreme weather events such as droughts, heatwaves, and floods. Drawing from recent
literature, it elucidates the emerging trends and their implications for sectors like energy, agriculture,
transport, and public health. The interaction of these impacts amplifies the vulnerability of local
populations and may escalate tensions, particularly concerning water, a contentious resource in the
region. The study underscores the urgent need for tailored mitigation and adaptation measures to address
the specific challenges faced by Central Asia. It emphasizes the importance of interdisciplinary research
to deepen understanding of climate change impacts, including their societal and sectoral ramifications
and their intersection with gender dynamics. This study provides valuable insights, however further
research is imperative to comprehensively assess climate change impacts and inform effective adaptation
strategies. Ultimately, advancing knowledge in this domain will be pivotal in devising sustainable
solutions to mitigate the adverse effects of climate change in Central Asia.

Keywords: Central Asia, Climate Change, Security
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INTRODUCTION

Central Asia, with its diverse landscapes ranging from high mountains to vast deserts, stands as a region
of unparalleled natural beauty and ecological significance. However, beneath this breathtaking facade lies
a landscape increasingly under threat from the impacts of climate change. The intricate balance of
ecosystems, livelihoods, and cultures in Central Asia faces unprecedented challenges as global

temperatures rise and weather patterns shift.

As we delve into the heart of Central Asia's climate narrative, it becomes evident that the region's fate is
intertwined with the broader discourse on climate change. From the towering Pamir and Tien Shan
mountain ranges to the arid steppes and fertile valleys, every corner of Central Asia bears witness to the

relentless march of environmental transformation.

In this context, understanding the intricate interplay between climate dynamics and regional vulnerabilities
becomes paramount. Through a comprehensive exploration of the latest scientific findings, policy
frameworks, and societal responses, we embark on a journey to decipher the multifaceted impacts of

climate change on Central Asia.

By illuminating the challenges and opportunities presented by climate change in Central Asia, we aim to
foster a deeper understanding of the urgent need for coordinated action. From adaptation strategies tailored
to local contexts to global initiatives aimed at mitigating greenhouse gas emissions, our exploration seeks

to chart a path towards a more sustainable and resilient future for Central Asia and beyond.
CLIMATE OF CENTRAL ASIA

Central Asia is one of the most mountainous regions in the world, but has landscapes ranging from
grasslands to deserts and woodlands in addition to its high mountains. The mountains of Central Asia
consist of two major mountain ranges, the Pamir and the Tien Shan, which are critical to the livelihoods
of the local communities. The region is influenced by a variety of climates, with the desert and
Mediterranean type environments in the south and continental climes everywhere else. The wide range of
climates results in a high level of temporal and spatial variability in temperature and precipitation in the
region. In most high-elevation areas, where the climate is dry and continental, there are hot summers and
cool or cold winters with periodic snowfall. At lower elevations, the climate is mostly semi-arid to arid,

with hot summers and mild winters with occasional rain and/or snow.
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IMPACTS OF CLIMATE CHANGE

In 2021, Working Group I of the Intergovernmental Panel for Climate Change (IPCC) released its
contribution to the Sixth Assessment Report in which they presented the most up-to-date physical
understanding of the Earth’s climate system and climate change. This new report specifically examines
the regional impacts of climate change—or Climate Impact Drivers (CIDs)—on the so-called “climate
reference regions”. These include “West Central Asia” (WCA), which corresponds to our area of interest.

For simplicity, we refer to the WCA region as Central Asia in this study (IPCC, 2021).

For Central Asia, the [IPCC (2021) foresees several key changes in CIDs, including some that are predicted
with high confidence. The IPCC predicts a future increase in mean temperature and extreme heat as well
as a decrease in cold spells and frost. They also report that, with the exception of a reduction in frost, these
changes have already emerged in the historical period covered by their analysis. This is consistent with
several studies showing how Central Asia has been warming faster than the global average over recent
decades, with altitudinal variations already affecting the region and local populations in multiple ways
(Hu et al., 2014; Zhang et al., 2019; Haag et al., 2019). These trends are concerning, particularly as the
[PCC also predicts other changes with high confidence, for instance a loss of snow, glaciers and icesheets,
declines in which have already been observed in several locations in the Pamir and Tien Shan mountain
ranges (Sorg et al., 2012; Barandun et al., 2020). These changes have important implications in terms of
water availability, a crucial and contentious resource in Central Asia (Vakulchuk et al., 2022). This issue
could be aggravated further since the IPCC predicts—with medium confidence—an increase in aridity,
alongside an increase in agricultural and ecological droughts. The combined increase in droughts and
heatwaves can produce favorable conditions for wildfires, increasing the potential for burning across

Central Asia (IPCC, 2021) and the related risk of biodiversity loss (IPBES, 2021).

Unlike mean temperature, changes in mean precipitation can be difficult to assess as climate models
diverge on the direction and magnitude of the predicted changes (Christensen et al., 2013). The region’s
complex topography and lack of climate observations can at least partly explain the heterogeneous results.
More recent work, however, is starting to shed light on expected future changes for Central Asia, such as
a robust increase in annual mean precipitation, which is expected to be greatest over the Tian Shan
mountains and the northern part of the region (Jiang et al., 2020). According to the 2021 IPCC report, the
climate models also agree (with high confidence) on an increase in extreme precipitation leading to an

increase in pluvial floods and associated landslides (the latter with medium confidence). Other types of
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flood risk are also expected: Zaginaev et al. (2019) have already observed an increase in glacial lake
outburst floods over recent decades in Central Asia owing to its many high-altitude lakes and rapidly

melting glaciers.
VULNERABILITIES AND IMPACTS

Climate change has the potential to severely impact the livelihoods of local populations in Central Asia,
with simultaneous and interlinked effects on the agriculture, energy, and transport sectors, as well as on
public health. This section describes the ways in which the vulnerability of some of the most important

sectors in Central Asia could increase in the future as a result of the effects of climate change.

In Central Asia, the majority of the population lives in rural areas and is highly dependent on agriculture
and irrigation. The impacts of climate change on agriculture are diverse, and may be both positive and
negative. Higher carbon dioxide concentrations and warmer temperatures can trigger an increase in crop
yields (Orlov et al., 2021), whereas the impacts of extreme events (e.g. droughts, floods or heatwaves) can
be devastating. The impacts on livestock should also not be omitted: climate change can affect both the
quality of the feed and the health of the animals. The impacts on crops and livestock have obvious

implications in terms of food security (see Standal et al., this volume).

The energy sector is also highly vulnerable to the effects of climate change as it is largely based on
hydropower. Similarly to agriculture, the impacts on this sector can be both positive and negative. On the
one hand, for some locations the increase in temperatures can lead to a diminution in the number of days
where heating is required, therefore reducing the demand on the energy system. On the other hand, the
current melting of glaciers and/or extreme precipitation can lead to floods, damaging infrastructure and
leaving communities without electricity. In addition, the disappearance of glaciers, decreases in snow
and/or changes to precipitation variability can also make water less available, increasing the pressure on
the energy system as water is crucial for generating energy through hydropower. Furthermore, as more
water will be needed for irrigation in the future, water use could become a source of tension between the
energy and agriculture sectors. Water is already a contentious resource in Central Asia; a decrease in water

availability could also exacerbate tensions between nations.

The expected increase in extreme temperatures will enhance heat stress for both urban and rural
populations. In cities, more frequent and intense heatwaves can affect the health of the population,

especially the most vulnerable, e.g. the youngest and the oldest (Meade et al., 2020). For rural populations,
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an increase in heat stress can affect the health of livestock, as well as impacting the health of the farmers
and their ability to work outside (Orlov et al., 2021). Additionally, the impacts of climate change can lead
to a decline in food quality via a decrease in nutrients, leading to increasing malnutrition (Myers et al.,
2014). The potential increase in wildfires could also lead to an increase in air pollution, which is already

a concern in urban areas in this region (UNDP, 2021).

Transportation is interconnected with many sectors as it encompasses the mobility of people, energy and
goods. In Central Asia, the projected effects of climate change (e.g. increase in flooding) can limit road
access, limiting transportation or rendering it impossible. These impacts can have severe consequences

for the livelihoods of local populations as well as the energy or agriculture sectors.
CONCLUSION

This study has provided an overview of the physical impacts of climate change in Central Asia and shown
the increasing threat it represents for this region. According to the most recent literature, multiple changes
in Climate Impact Drivers (CIDs) are expected in the future, including changes in mean temperatures and
precipitation levels (rain and snow), as well as extreme events such as droughts, heatwaves and floods.
The IPCC report also shows that some of these trends have already emerged in the historical period of
their analysis. All these changes will increase the vulnerability of local populations via impacts to and
across the energy, agriculture and transport sectors, as well as to public health (Vakulchuk et al., 2022). In
this context, climate change can generate multiple tensions, including between sectors and between
nations. For instance, the agriculture and energy sectors may find themselves fighting over water, an
already contested resource in Central Asia, while questions of water scarcity and energy and food security

could potentially cause or exacerbate tensions between Central Asian countries.

To better prepare for climate change and to limit its effects, mitigation and adaptation measures appropriate
to the context of Central Asia are needed. To this end, more research is needed across the disciplines
(Vakulchuk et al., 2022; Vakulchuk and Overland, 2021) on, for example, extreme events and their
multiple societal and sectoral impacts. Additional work is necessary to better assess the impacts of climate

change in this region.
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