
Rethinking the nexus of  
Climate change, Development and 
Discourse of danger in Central Asia

• Including spatial and temporal components 
into planning and agenda-setting for de-
velopment activities related to mitigating 
impacts of climate change in Central Asia 
are crucial. Locally based environmental 
and social data are essential for assessing 
climate change effects on mountain com-
munities; thus, it is important improve our 
knowledge on dynamic water sources and 
micro- and meso-scale climatic processes 
in the context of mountain topography and 
hydrology. Recent improvements in remote-
ly sensed observations can help address 
these issues. 

• Interstate tensions associated with use of 
water resources have decreased in the re-
gion. The dry years, 2000, 2014, and 2019, 
had an important impact on this reduction. 
While in 2000, regional water cooperation 
was essentially paralyzed, in subsequent 
years countries learned to jointly overcome 
the situation. This shows that regional 
cooperation is very meaningful and can 
help overcome some of the climate change 
issues. We need further inquiry on similar 
relational effects in current and realistic 
climate trajectories that can enrich the 
development agenda.

Introduction
There is a prevailing understanding that the impact of climate change for Central 
Asia will be overwhelmingly negative and is the primary driver in these mountain 
societies. The situation is more complicated because of the interconnected effects 
climate change imposes on water-land-energy systems and local populations. Studies 
have shown how intertwined the effects of climate change and human activities are 
on the environment in this region, particularly before and after the collapse of the 
Soviet Union (Lioubimtseva and Henebry 2009; Zhou et al. 2015). Nevertheless, 
it is extremely difficult to separate these effects with any degree of confidence 
(Oliver and Morecroft 2014). In addition to land use, some of the key anthropogenic 
stressors in Central Asia appear to be migration, land-use policy changes, and social 
upheaval since the early 1990’s. The widespread perception that climate change is 
the primary vulnerability factor for local communities shifts development agenda 
away from complexity and uncertainty that climate change brings to the region. 

This policy brief takes a critical look at this approach based on the following as-
sertions. Firstly, the importance and role of dynamic water sources and supplies in 
mountainous terrain on hydrological regimes and natural hazards has been almost 
ubiquitously viewed through a negative lens related to climate change in Central Asia. 
In fact, such scenarios have not been well analyzed and bring into question some of 
the negative generalizations associated with climate change scenarios on ecosystems 
and communities in the region. Practically, this means that development efforts need to 
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properly account for reliable climate change effects on environment 
and society linked to both spatial and temporal scaling issues. These 
are significant challenges, as concurrent land use/land management 
changes also evoke spatial and temporal scaling challenges related 
to hydrogeomorphic change (Sidle et al. 2017) . Secondly, from a 
political perspective, focusing on negative effects and conflict risks 
of climate change draws attention away from cooperative practices 
that have started to take shape between countries as a result of 
growing demands for water resources in region. 

Perceptions, misunderstandings, and realities of 
climate change and its impacts on water resources 
in Central Asia
While it is generally recognized that climate change is dispropor-
tionately affecting high elevation environments, the complexity of 
mountainous terrain and paucity of climate data in Central Asia 
make predictions of climate change on water resources very diffi-
cult at community or even district levels. Even downscaled climate 
models are too coarse-scale and unable to adequately capture how 
warming trends affect hydrological processes; thus, runoff and 
water yield predictions are often inaccurate (Sellami et al. 2016). 
An equal concern is our current inability to effectively disaggregate 
climate change from other anthropogenic impacts (e.g., land use, 
roads, urban development) on hydrological processes that affect 
streamflow (Yuan et al. 2015). Further complicating the dynamics 
of water resources in this mountainous region are the diverse sourc-
es of water – i.e., rainfall, snowmelt, glacier melt, and even melting 
of permafrost. These sources are all affected differently in a warm-
ing climate and each has its unique response regime. Additionally, 
runoff contributions from these different sources vary greatly from 
catchment to catchment, even neighboring catchments. For exam-
ple, one catchment may contain a glacier, which contributes on 
average 30% of the annual runoff, while a neighboring catchment 
has no glacier. Climate warming effects on water flows from these 
neighboring catchments will likely be very different. 

Much confusion and misinformed generalizations surround percep-
tions of the role of glacial melt induced by climate change on stream 
and river flow. While most evidence in the region shows water flow 
in rivers fed by melting glaciers has increased (Chen et al. 2016; 
Knoche et al. 2017), recent findings in partly glacierized catch-
ments in the upper Columbia River basin of southeastern British 
Columbia suggest that the glacial melt contributions to late summer 
streamflows have already passed the so-called peak water tipping 
point (Moore et al. 2020), where flows due to glacial melt begin 
to decline as glaciers disappear. This uncertainty of how rapidly 
water sources will diminish once glacial melt declines or becomes 
partially disconnected from streams (Wu et al. 2013; Frans et al. 
2018) is a challenge for projecting water supply trends in Central 
Asia, and it is unknown whether this will persist for years, decades, 
or longer, and if such trends are also occurring in small streams that 
support local agriculture and community water supplies. 

An important aspect that is typically ignored in most studies is the 
connectivity of glaciers to stream and river systems. For example, 
some of the high elevation glaciers (> 4000 m a.s.l.) in Badakhshan 
National Park, Tajikistan, are located above a high plateau where 
the glacial melt discharges into a small stream that eventually 
disperses within nearby pastures (Figure 1a). In other areas of the 
Pamirs, glacial melt discharges more or less directly into streams 
(Figure 1b). In the former scenario, glacial melt due to climate 
change will have little effect on future stream and river flow due 

to the lack of connectivity; in the latter connected scenario, the 
effect of glacial melt will have a greater influence on streamflow 
depending on its relative contribution. 

A global investigation on glacial melt contributions to streamflow 
using an energy balance approach showed that, in most cases, 
glacier melt constitutes less than 17% of streamflow, considerably 
smaller than previous estimates (Schaner et al. 2012). Some rea-
sons for these discrepancies are that many past estimates included 
snowmelt on glaciers and the effect of interannual variability. 
Additionally, not all glaciers in Central Asia are melting at the 
same rate, and a few in the Pamirs are accumulating mass (Knoche 
et al. 2017). Thus, it is imperative that agriculture and livelihood 
adaptation measures are based on local-scale data that reflect 
changes in glacial mass and that these dynamics are considered in 
future assessments.

Snow accumulation, snow water content, and melt are highly 
variable from year to year and throughout the Central Asia region, 
complicating future predictions. Snowmelt contributes far more 
to stream runoff than glacial melt, even in highly glacierized 
catchments; the difference is the melt timing, whereby glacial 
melt contributes to peak runoff in late summer and snowmelt 
contributes to peak runoff in late spring to mid-summer (Pohl et 
al. 2015). Because mountain snowpacks are transient, the annual 
variability in snow accumulation may completely control the 
supply of surface water in some catchments. In the Pamirs, the 
winter of 2016-2017 experienced very heavy snowfall producing 
abundant runoff, flooding, and various water-initiated hazards 
throughout the region. In contrast, the winter of 2017-2018 had 
little of snowfall, causing water shortages in summer 2018. The 
winter of 2018-2019 had a deep and wet snowpack, which gen-
erated earlier melting. And the 2019-2020 winter season again 
had very little snow that mostly disappeared by June. Thus, better 
knowledge of both long-term trends, as well as interannual varia-
bility, areal extent, and water content of snowpacks are needed to 
provide communities with appropriate climate change adaptation 
measures, particularly for planning agricultural operations in the 
forthcoming growing season. As such, simple climate warming 
scenarios that predict decreasing snow coverage with time will not 
be useful for mountain communities. 

Climate change trajectories and anomalies that affect rainfall also 
impact water availability. Typical of dry regions, rainfall is rather 
episodic in both time and space. These temporal, and especially 
spatial, trends are poorly documented due to very limited measure-
ments in the region. Nevertheless, rainfall contributes much less 
to water supplies and recharge in the Pamirs compared to snow 
and glacial melt (Pohl et al. 2015). However, even small episodes 
of high-intensity rainfall can exacerbate erosion processes in 
drylands, depending on the spatial distribution and connectivity 
of runoff and geomorphic processes within the catchment (Sidle 
et al., 2017). It has been projected that the proportion of rainfall 
precipitation compared to snowfall will increase as climates warm, 
although only weak evidence for this trend exists in the low to mid 
elevations of Central Asia (1500-3500 m) since the mid-1990’s; 
above 3500 m trends are very weak or even reversed (Li et al. 
2020). Before the mid-1990’s, the contribution of snow to total 
precipitation increased slightly, although the 57-year record was 
characterized by very high interannual variability (Li et al., 2020). 
This once again points to the lack of veracity of climate change 
projections that affect water resources in Central Asia and suggests 
that trends in climate variability need to be more intensively inves-
tigated rather than using generalized climate change predictions.



Relational mechanism: Climate change as discourse 
of danger and push for regional cooperation

Relying solely on generalized climate change scenarios invokes 
important discursive effects where water conflicts are perceived 
as the most likely conflict scenario for the region. This vision fits 
well with the ‘discourse of danger’ that describes the region as a 
place of high vulnerability where violent conflicts will likely occur 
(Heathershaw and Megoran 2011). Although there were periods 
when water cooperation was frozen between countries at the polit-
ical level, at the local level it continued to function even during the 
acute period of closed borders (Murzakulova and Mestre 2018). 
Water tensions in the region primarily developed due to political 
and economic reasons, such as failure to honor their commitments, 
rather than being triggered by climate change impacts (World 
Bank, 2004; Pohl, et al. 2019). Moreover, these tensions opened a 
relational mechanism when water and energy cooperation became 
increasingly important in the context of water stress, such as the 
dry years of 2000, 2014, and 2019. Governments realized that 
instead of calling for adaptation, it is necessary to act differently. 
Bilateral agreements that extend beyond the local level, such as 
those between Kyrgyzstan and Kazakhstan on the Chu and Talas 
Rivers, have started to develop. At the transboundary local level, 
the Intergovernmental Commission and the Council of Heads of 
Administration of the border regions between Uzbekistan and 
Kyrgyzstan, which solves water issues at the local level, have 
started to work. 

The downstream countries have significantly expanded the net-
work of reservoirs in their territories to counteract river runoff 
changes, protect against winter flooding, and accumulate water for 
the growing season; Uzbekistan has built seven hydropower plants 
and will complete four more by the end of 2025. Kazakhstan has 
announced the construction of 28 reservoirs for a total of 3.8 km3 

of water storage by 2030. At the same time, the governments un-
derstand that these are costly decisions at the national level and the 
continuation of such structural solutions is limited; thus, countries 

are gradually returning to the regional negotiating table to address 
development issues where water is the core issue. 

Regional development dialogues resumed on water issues between 
2016 and 2020 after 10 years of suspension. A Central Asian Head 
of State Summit, Consultative Meetings of Heads of State, and, al-
though Kyrgyzstan froze its participation in the International Fund 
for Saving the Aral Sea in 2016, the country participated in the last 
IFAS meeting and expressed its readiness to resume participation.

However, it is noteworthy that the volume of agriculture, which ac-
counts for about 90% of water consumption, is gradually declining 
in the region’s GDP. And the most densely populated country in the 
region, Uzbekistan, is actively introducing water-saving technolo-
gies for agriculture. According to the Conception of Development 
of Water Sector in Uzbekistan, during the period 2020-2030, the 
Government will increase the land area where water-saving tech-
nologies are implemented for crop irrigation to 2 million hectares 
and about 600,000 hectares of land will receive drip irrigation. 
These changes do not mean that painful water allocation issues 
in region have been resolved, but they signal that countries have 
started talking about them and are taking constructive measures 
aimed at agricultural change. 

Regional partnership is crucial for Central Asia in all aspects of 
development, and climate change can be the effective mechanism 
to reset regional cooperation in a full-scale format. At the same 
time, as demonstrated by the dynamics of processes in the region, 
climate change requires a more detailed and localized development 
agenda that connects applied knowledge, local needs, and political 
interests. A generalized and often simplified understanding of 
the impact that climate change on physical and social structures 
may shift our focus from the relationships that are being formed 
or rehabilitated in the region to a model which does not reflect 
local dynamics. In that sense, the development agenda itself must 
become more adaptable to the context in which it is introduced 
and operates.
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