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The Association of Asian Social Science 
Research Councils (AASSREC) is a 
non-political, not-for-profit regional 
organisation bringing together national 
social science academies, research 
councils, and institutes across the Asia-
Pacific. Established in 1973, AASSREC 
aims to strengthen the development 
and visibility of the social sciences in the 
region, while fostering a shared regional 
identity grounded in collaboration, 
knowledge exchange, and mutual 
learning.

AASSREC currently comprises 15 full 
member organisations and two associate 
members, providing a unique platform 
for regional dialogue and cooperation. 
It promotes research, teaching, training, 
and the dissemination of social science 
knowledge, with due regard to the 
region’s diverse national and cultural 
contexts. The Association supports 
cross-national, policy-relevant research 
on key development challenges, 
facilitates exchange among institutions 
and scholars, and strengthens 
partnerships within the region and 
globally.

AASSREC’s flagship activities include 
biennial general conferences, hosted 
in rotation by member countries, which 
serve as key forums for presenting 
research, sharing expertise, and shaping 
collaborative agendas. Through these 
efforts, AASSREC contributes to evidence-
based policymaking and regional 
cooperation across the Asia-Pacific.

AASSREC maintains consultative 
relations with UNESCO and is a full 
member of the International Science 
Council, contributing to global efforts to 
advance science as a public good.

More information available:

ABOUT AASSREC

www.aassrec.org

https://aassrec.org/
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The “Boosting Social Sciences and their Contribution to Better Lives across the 
Indo-Pacific” program is a major regional initiative aimed at strengthening 
the capacity, connectivity, and policy relevance of social science research 
across the Indo-Pacific. Implemented between 2023 and 2026, the program 
is delivered by the Association of Asian Social Science Research Councils 
(AASSREC), in partnership with the Global Development Network (GDN), with 
generous funding of Canada’s International Development Research Centre 
(IDRC).

The program is structured around three mutually reinforcing pillars, aimed at 
strengthening evidence, collaboration, and research impact across the region:

With a strong emphasis on inclusion, the program prioritises the 
participation of early and mid-career researchers, women, and scholars 
from low and middle-income countries. 

By enhancing collaboration, supporting research excellence, and promoting 
engagement with policy communities, the program contributes to more 
resilient and interconnected social science systems, and to the effective 
use of social science knowledge in addressing complex development 
challenges across the Indo-Pacific.

More information available:

BUILDING THE EVIDENCE BASE 
Generating robust, comparative insights into social science 
research systems through country-level assessments of capacity, 
infrastructure, and challenges.

STRENGTHENING REGIONAL COORDINATION
Convening funding bodies, fostering institutional partnerships, and 
supporting sustained cross-country collaboration.

SUPPORTING RESEARCH AND IMPACT
Providing targeted support for high-quality, policy-relevant research 
through competitive grants, mentoring initiatives, and policy-oriented 
outputs.

ABOUT THE BOOSTING SOCIAL SCIENCES AND THEIR 
CONTRIBUTION TO BETTER LIVES IN THE INDO PACIFIC

www.aassrec.org/boosting-social-sciences
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Climate Change, Gendered Vulnerabilities, and Livelihood 
Resilience in Mountain Communities of South and Central Asia

The climate change in the 
mountainous areas of South and 
Central Asia is not an isolated 
environmental shock , but rather 
a structural development issue 
embedded within the daily life 
practices of the people in the area. 
The increased rate of warming 
in high altitudes is accelerating 
glacier melt and increasing 
hydrological uncertainty in the 
Himalayan, Tien Shan, and Pamir 
Mountain ranges. These regions 
functions as key water towers to 
the downstream populations, but 
the populations who manage 
these ecosystems are plagued by 
structural inequalities caused by 
remoteness, poor infrastructure, 
limited access to markets, and 
limited access to social services. 
Based on mixed-methods evidence 
from 600 households in Ladakh 
(India), Sindhupalchok (Nepal), 
Batken (Kyrgyzstan), and Urgut 
(Uzbekistan), the present policy 
paper shows that climate change is 
amplifying pre-existing inequalities 
and transforming livelihood systems, 
and it offers deeply gendered 
vulnerability outcomes.

The key empirical result is that 
water insecurity is the most 
consistent climate stress in all the 
study regions. More than 9 out of 
10 households surveyed indicated 
that water availability had changed, 
and almost 9 out of 10 said that 
the water demand had increased, 
which signifies that seasonal 
scarcity has been replaced by 

chronic stress. Qualitative evidences 
are the records of drying springs, 
decreasing amounts of snowfall, 
irregular meltwater periods, falling 
water levels, and escalating access 
costs. Water stress is closely related 
to disaster risk in South Asia. In 
Sindhupalchok, communities 
complain of year-round shortages, 
which have been exacerbated by 
hydrological disruption after the 
2015 earthquake, and in Ladakh, the 
shortage of snow is decreasing the 
reliability of early-season water, 
leading to local solutions, including 
ice stupas and traditional storage 
systems (zings). The ongoing 
water shortage in Central Asia 
due to glacier melting, ageing 
irrigation systems, and groundwater 
extinction has led to inflexible and 
skewed irrigation systems. The 
recurring nature of the loss cases, 
e.g., the Melamchi floods in Nepal, 
demonstrates the constraints 
of adaptation on the household 
level when there is no reliable 
infrastructure, early warning systems, 
and risk financing mechanisms. 

Second, the paper concludes that 
water stress converts into livelihood 
vulnerability via region-specific 
distributions, making a consistent 
approach to adaptation ineffective. 
In South Asian mountainous areas, 
climate effects are in the form of 
acute production shocks, such as 
delayed planting, low yields, pest 
infestations, and regular losses in 
assets due to floods and landslides. 
Conversely, the erosion of livelihoods 

1. EXECUTIVE SUMMARY
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in Central Asian settings is slower 
and achieved through pasture 
degradation, decreasing orchard 
yields, and increasing input prices, 
which lead to diversification and 
migration as the two main coping 
mechanisms. 

Third, climate vulnerability and 
adaptation are highly gendered. 
Women have been found to have 
greater water-related stress and 
be more concerned about the 
future agricultural productivity, 
because of their key roles in water 
management, food security, and 
care work. Male migration caused 
by climate exacerbates the burden 
of labour imposed on women, 
and the institutional constraints 
to adaptation to climate, such as 
access to land, credit, and extension 
services, and decision-making 
power, restrict women. However, 
women too become important 
change agents as a result of 
livelihood diversification, seed saving, 
community response to disasters, 
and community control of local 
resources.

The paper comes up with a 
conclusion that vulnerability of the 
mountains can best be considered 
as a complex of interrelated 
pathways, which have been formed 

by the systems of water, exposure 
to disasters, living structures, and 
gendered institutions. To build 
resilience successfully, place-based 
approaches to overcome structural 
limitations, especially water 
governance, gender-responsive 
institutions, and a firm transition to 
non-reactive disaster management 
to proactive, risk-based planning 
with climate finance, which reaches 
mountain populations, would be 
necessary. It contributes to the 
existing literature in three important 
ways. First, it presents a comparative 
empirical analysis across mountain 
regions in South Asia and Central 
Asia using primary household data 
collected in four study locations. 
Second, the analysis distinguishes 
between two distinct vulnerability 
pathways: shock-driven vulnerability 
associated with sudden climate 
events such as floods and landslides 
in South Asia, and slow-onset 
livelihood erosion linked to gradual 
water scarcity and environmental 
degradation in Central Asia. Third, 
the study integrates gender 
dynamics, water governance, 
livelihood systems, and institutional 
responses within a single analytical 
framework to generate actionable 
policy insights for governments and 
regional development institutions.
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Image: Settlement with floods and 
landslides in Nepal.

Climate Change, Gendered Vulnerabilities, and Livelihood 
Resilience in Mountain Communities of South and Central Asia

Some of the most sensitive socio-
ecological systems of the world 
are mountain areas in South and 
Central Asia (Ioan et al., 2025). 
Rapid warming of elevated 
locations, which tends to be 
more than the global averages, 
has increased glacier melting, 
changed precipitation patterns, 
and weakened hydrology. These 
alterations are turning the mountain 
landscapes that are considered to 
be relatively predictable habitats 
of livelihood into areas of chronic 
unpredictability. There are far wider 
implications of these changes, 
which go beyond mountain districts 
themselves (Ahmed, 2025). The 
mountain systems of the Himalaya, 
the Tien Shan, and the Pamirs serve 
as strategic water towers, which 
support downstream agriculture, 
hydropower generation, and 
household water supply of hundreds 
of millions of people (Wang et al., 
2024). 

However, the populations in these 
areas, the ones that bear the brunt 
of climate change, are the ones that 
are most structurally marginalised in 
national development and climate 
policy agenda.

South and Central Asian Mountain 
communities have a long-
standing development constraint 
record, which is associated 
with geographical remoteness, 
inadequate infrastructure, poor 
service providers, poor access 
to markets, and poor livelihood 
diversification (Resurrección et al., 
2019). The structural disadvantages 
determine livelihood systems that 
are largely reliant on climate-
sensitive sectors, which include 
smallholder agriculture, livestock 
rearing, horticulture, and common 
property resources. Climate change 
is not a stand-alone environmental 
shock in these areas, but is a 
stressor that enhances underlying 
socioeconomic susceptibility, 
increases inequality, and decreases 
adaptive capacity in the long run.

Climate risks in mountain areas 
are also fundamentally different in 
South and Central Asia, especially 
with regard to the way they 
are felt over time and space. In 
mountain districts of South Asia like 
Sindhupalchok in Nepal and Ladakh 

2. CONTEXT & PROBLEM STATEMENT
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in India, climate threats are often 
manifested by sudden-onset events 
accompanied by a high impact. 

Monsoon rainfall has been 
strengthened, and glacial lakes 
outburst floods, landslides, and flash 
floods have become more frequent 
and intense in the last several 
decades. These risks result in 
recurring destruction of residential 
buildings, farmland, irrigation, and 
rural infrastructure, and frequently 
erase decades of accumulated 
wealth. The recovery processes are 
quite slow and unequal, particularly 
for households that have low 
savings, poor institutional access, 
and those that have no insurance. 
The recurrence of disasters leads 
to the successive processes of 
loss and reconstruction that 
gradually weaken the resiliency of 
households.

By contrast, climatic stress in 
mountainous regions of Central 
Asia - including Batken in the Kyrgyz 
Republic and Urgut in Uzbekistan 
- was frequently manifested 
through slow, gradual processes, 
as opposed to discrete disasters. 
Minimal snow cover, melting 
glaciers, growing temperatures, 
and increasing variability of 
rainfall are steadily diminishing 
the water supply for irrigation, 
pasture, and domestic usage. Such 
modifications negatively affect 
agricultural productivity, especially 
for the smallholder farmers, orchard 
growers, and pastoralists who 
need consistent seasonal patterns. 
In the long run, the profitability of 
farms and food security are lost 
due to decreasing yield, pasture 
deterioration, and increasing 

production costs. In contrast to 
the shock-based losses in South 
Asia, susceptibility in Central Asia is 
frequently manifested in terms of 
a loss of livelihood, accumulating 
indebtedness, and dependence 
on diversification and migration as 
coping mechanisms.

Although these regions differ in 
climate and climatic exposure and 
livelihood systems, water stress 
emerges as the primary climate 
pressure across both South and 
Central Asian mountain systems.
(Kapruwan et al., 2025). Water 
shifts in availability, timing, and 
reliability influence agriculture, 
livestock, domestic consumption, 
and local enterprises, influencing 
daily livelihood choices. Drying 
springs, declining snow cover, 
unreliable meltwater flows and 
deteriorating irrigation systems 
are being reported more and 
more throughout the mountain 
regions. Water stress is increasingly 
becoming a year-round structural 
challenge, which has redefined 
livelihood sustainability and 
increased competition for the 
available limited resources. Water-
associated risks in the disaster-
prone situations enhance exposure 
to floods and landslides, whereas 
in water scarcity environments, the 
inflexible and uneven distribution 
systems increase social and 
economic disparities.

The issue of gender inequality also 
worsens the vulnerability to climate 
in the mountainous areas (Anjum & 
Aziz, 2025). Gendered expectations 
and power structures in land 
tenure systems, labour markets, 
and governance establishments 



Image: Survey with women in 
Lamayuru Village in Ladakh
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are some of the determinants of 
the way in which climate effects 
are received and addressed at the 
household and community level. 

In South and Central Asia, women 
play a central role in agriculture, 
livestock management, water 
collection, food preparation, and 
household management. With the 
escalation of climate pressures, the 
workload on women is more likely to 
grow disproportionately, especially 
in a situation that is marked by 
male out-migration. Migration due 
to climate, which is commonly 
taken as a coping mechanism at 
the household level, tends to leave 
the farming, water management, 
and survival of household roles to 
the women and also restricts their 
access to productive resources, 
credit, extension services, and 
decision-making forums.

The women in the mountain areas 
have no secure rights to land and 
are not recognized as farmers 
despite their critical economic and 
social roles. Traditional inheritance 
systems, informal land tenure, and 

patriarchal systems often prevent 
women from owning and controlling 
land and water resources. 

The constraints restrict the capacity 
of women to invest in adaptation, 
institutional support, and enjoy 
climate finance and agricultural 
programs. The participation of 
women in the local government 
units, water user associations, and 
disaster management institutions 
is also low, which affects their 
role in resource allocation and 
planning of adaptation. Climate 
interventions, which do not take 
into account these gendered 
structural constraints, will end 
up strengthening the existing 
inequalities instead of decreasing 
vulnerability.

At the same time, women do 
not passively suffer from climate 
change. The presence of women 
in the diversity of livelihoods, local 
seed preservation, community 
response to disasters, and informal 
risk-sharing networks is emphasized 
in the evidence provided in the 
mountain areas. Within the context 
of male migration, the women 
are left to take control of farms, 
bargain over water access, and 
maintain household economies 
in challenging environments. 
Nevertheless, these are quite 
adaptive undertakings that are 
frequently highly constrained by 
an institutional environment, which 
restricts their size, durability, and 
ability to bring about change. 
Unless a careful policy focus is 
given, the agency of women is 
overworked and not empowered.



11

AASSREC WORKING POLICY PAPER SERIES

Image: Apricot Orchards in Bukum, 
Kyrgzstan
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Climate change with livelihood 
vulnerability and gender inequality 
is a reinforcement loop of risk in 
mountainous areas (Goodrich et 
al., 2019). Climatic shocks and long-
term exposures to environmental 
stress result in depletion of assets, 
diminishing productivity, and 
increasing indebtedness. This is 
because distress migration is seen 
to be a survival tactic of most 
households, changing the systems 
of labour and social structures in 
the locality. Remittances might 
facilitate temporary support to the 
local economies, but migration can 
cause destabilization of the local 
economies and increased unpaid 
labour of women. These processes 
have the potential to place the 
mountain communities in the 
overarching pathway of long-term 
vulnerability, marginalisation, and 
population decline.

These issues are not limited to 
local development outcomes. 
The mountain areas are also very 
important in controlling the water 
flows, in moderating the climatic 
extremes, and in supporting the 
biodiversity of South and Central 
Asia. 

The emerging vulnerability of these 
areas impacts the downstream 
water security status, places more 
risks in the occurrence of disasters, 
and may heighten the resource 
competition at the regional levels. 
However, even with their strategic 
significance, mountain systems 
and communities are peripheral 
to the national strategies on 
climate, adaptation financing, and 
development planning proceedings. 
Current policy reactions are usually 
inconsistent, reactive, and not 
carefully designed to the ecological 
and socioeconomic unique 
situations of mountains.

The mismatch between the 
magnitude and complexity of 
climate risks that mountain 
communities experience and 
the sufficiency of the existing 
institutional responses is therefore 
the main policy issue discussed 
in this paper. Policies on climate 
adaptation often focus on lowland 
agriculture, urban resilience, or 
large-scale infrastructure, and 
ignore the unique weaknesses 
and strengths of the mountains. 
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Image: Saygus Village, Uzbekistan
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Where mountaineering regions are 
intentionally targeted by adaptation 
efforts, they are customarily done 
on a pilot basis instead of being 
part of a long-term development 
strategy. Gender considerations are 
often considered as supplements 
and not fundamental design 
principles, which restrict the 
efficacy of the adaptation efforts.

To overcome these issues, there is 
a need to have a paradigm shift in 
the conceptualisation of mountain 
regions as regards climate and 
development policy. The place-
based adaptation strategies should 
be based on the recognition of the 
divergent channels through which 
climate change impacts livelihoods 
in South and Central Asia. Progress 
in water security, climate-resilient 
infrastructure, and livelihood 
diversification is necessary and not 
sufficient. 

They also need to be supplemented 
by institutional changes that will 

enhance the governance of the 
local areas, service delivery, and 
access to resources and decision-
making by women. 

The issue of gender-responsive and 
gender -transformative approaches 
is not just a question of social equity 
but key to the development of 
effective and sustainable climate 
resilience in mountainous areas.
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This section presents empirical 
findings of the study within the 
broader literature on climate 
vulnerability, livelihoods, and gender. 
Primary data were to be gathered 
in the period between June and 
October 2025 in four mountain areas 
in South and Central Asia: Ladakh 
district in India, Sindhupalchok district 
in Nepal, Batken region in Kyrgyzstan, 
and Urgut district in Uzbekistan. The 
selection of these sites was to provide 
a variation in climatic conditions, 
livelihood systems, and institutional 
settings, and have a common factor 
of reliance on natural resources that 
are sensitive to the weather. Based 
on a mixed-method dataset of 600 
households (150 per study area) 
collected through household surveys, 
focus group discussions (FGDs, key 
informant interviews, and in-depth 
case studies in four areas: Ladakh 
(India), Sindhupalchok (Nepal), Batken 
(Kyrgyzstan), and Urgut (Uzbekistan). 
On the whole, the total number of 600 
respondents consists of more than 
one-third of women (34.5%), which 
implies that gender-based analysis 
can be conducted at all sites, but in 
Nepal (49.3%) and Uzbekistan (22%), 
it was the highest and the lowest, 
respectively. 

The qualitative element was used to 
supplement the survey information 
and offer greater insights into lived 
experiences, institutional processes, 
and practices of adaptation. 
Qualitative data consisted of focus 
group discussions with women and 
men, interviews with key informants 
of local leaders, water managers, 

agricultural extension officials, and 
representatives of civil society, and 
detailed case studies of climate-
related shocks and how villages 
were dealing with them. A total of 
12 focus group discussions, 8 key 
informant interviews, and 6 case 
studies were carried out in the four 
regions. By using this triangulated 
method, the analysis can leave the 
indicators of climate impacts based 
on perception and place them in an 
appropriate social, economic, and 
institutional context.

The analytical model is based on the 
literature that is available concerning 
climate vulnerability and resilience, 
including the interplay between 
exposure, sensitivity, and adaptive 
capacity. The inclusion of gender is 
made directly in the framework as a 
structural determinant of vulnerability 
instead of being a secondary or 
residual category. In this way, the 
analysis will be able to understand 
how gendered access to resources, 
the ability to make decisions, and the 
support of institutions shape adaptive 
capacity and the effects of climate 
stress on livelihood (IPCC, 2022; FAO, 
2020).

Its analysis takes three dimensions 
that are interconnected: (i) climate 
stress and exposure patterns, (ii) 
water systems and livelihoods, 
and (iii) gendered vulnerability 
and adaptation. The section also 
compares the current policy and 
programmatic responses and 
identifies the gaps between the 
social science evidence and the 
current response.

3. EVIDENCE & ANALYSIS
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Survey evidence shows that climate change is manifesting through both 
extreme events and gradual environmental stresses all four mountain regions. 
though the nature of exposure is very different across geography. The Central 
Asian locations are characterized by increased temperatures and droughts 
prevailing in the climate risk profile. In Kyrgyzstan and Uzbekistan, more than 94 
per cent of households reported increased temperatures, and 94.7 per cent 
and 68.7 per cent of households in the two countries reported droughts (Table 
1). There are also many heatwaves and desertification being reported, which 
means that things are shifting towards hotter and drier conditions. 

Conversely, the South Asian mountainous areas are typified by 
hydrometeorological extremes. In Nepal, 52.7 per cent of the households 
reported cloudbursts, 47.3 per cent reported landslides, and over a third of the 
respondents reported floods. In Ladakh, the general reporting of the extreme 
temperatures is low; nonetheless, the area is prone to heavy snow melting 
and precipitation, which is evidence of a high percentage of households hit 
by floods (45.3%). These results highlight that climate impacts vary significantly 
across regions.  Instead, it is determined by altitude, hydrology, cryosphere 
processes, and the regional climate system.

3.1 MOUNTAIN REGION CLIMATE STRESS AND EXPOSURE

TABLE 1 
INCREASED OCCURRENCE OF FREQUENT CLIMATE-INDUCED EVENTS (%)

CLIMATE-INDUCED EVENTS

Heatwaves

Cold waves

Floods

Cloud burst

Soil erosion

Landslides

Mudslides

Forest fires

Hailstorms

Dust storms

Droughts

Desertification

Rains

Hurricanes

Glacier melting

Retreating glacier

Rising temperature

Number

INDIA

0

0

45.3

12.7

3.3

3.3

4

2

2

1.3

4

0

6

1.3

4

2

3.3

150

NEPAL

81.3

10.7

34.7

52.7

23.3

47.3

12.7

27.3

12

10

58.7

6

0

8

7.3

0

32.7

150

KYRGYZSTAN

84.7

1.3

10.7

30.7

6.7

13.3

48

12

0

42.7

94.7

88

1.3

0

1.3

0

94.7

150

UZBEKISTAN

84

8.7

20.7

6

12.7

10

64.7

16

1.3

22

68.7

75.3

0.7

0

2

0

94

150

TOTAL

62.5

5.2

27.8

25.5

11.5

18.5

32.3

14.3

3.8

19

56.5

42.3

2

2.3

3.7

0.5

56.2

600
Source: Primary Survey, 2025
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CLIMATE CHANGE IMPACT: WATER SOURCE, AVAILABILITY, AND DEMAND (%)
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The research in social science 
suggests that exposure is not a 
determinant of vulnerability. The 
identical climatic stress may 
produce quite diverse results based 
on livelihood systems, constituent 
structures, and social differentiation. 
This fact is supported by the 
evidence of this paper: identical 
amounts of perceived climate stress 
have different livelihood effects and 
adaptation strategies in different 
regions, indicating that exposure has 
to be considered in conjunction with 
sensitivity and adaptive capacity.

In all four study areas, water 
emerges as the central pathway 
through which climate change 
affects daily life and livelihoods. 
Survey evidence indicates that over 
90 per cent of households indicated 
that there were modifications in 
water availability, and close to 
95 per cent indicated that there 
are heightened water demands 
(Table 2). Effects on water sources 
themselves were reported by more 
than 80 per cent of households in 
general: drying springs, declining 
flows, or falling quality. 

These results indicate that water 
stress has become a structural 
constraint in mountainous areas.

Water scarcity is especially severe in 
Central Asia, where 73.3 per cent of 
households in Kyrgyzstan and 84.0 
per cent of households in Uzbekistan 
claimed to be in shortage. Nepal 
is experiencing a lack of water in 
the household, with 72 per cent of 
households reporting that there 
was a lack of water and that spring 
recharge was decreasing, and 
rainfall was becoming more erratic. 
Although snow and glaciers are still 
visible in Ladakh, almost half of the 
sampled households indicated a 
water shortage, citing the issues of 
timing, accessibility, and storage as 
opposed to the lack. These trends 
are much in line with the qualitative 
data on drying springs, ineffective 
irrigation systems, previous 
snowmelt, and growing competition 
with scarce water resources (IPCC, 
2022; Immerzeel et al., 2020). This 
is an indication of the fact that 
timing, reliability, and access to 
water significantly influence water 
insecurity in mountainous areas 
just as much as does the overall 
availability.

3.2 WATER SYSTEMS AS THE 
     CENTRAL CLIMATE STRESS

Source: Primary Survey, 2025

INDICATOR

Impact on the 
water source.

Changes in water 
availability.

Increased demand 
for water.

Water scarcity.

INDIA

74.7 

90 

88.7 

47.3

NEPAL

92 

92.7 

92.7 

72

KYRGYZSTAN

72.7 

96.7 

100 

73.3

KYRGYZSTAN

87.3 

92.7 

98 

84

UZBEKISTAN

81.7 

93

 
94.8 

69.2



BOX 1 
NEPAL WHEN WATER BECOMES A 
SOURCE OF LOSS (MELAMCHI)

The 2021 and 2024 floods in the 
Melamchi–Indrawati river system 
illustrate how climate variability turns 
water from a productive resource 
into a source of repeated loss. In 
the Melamechi municipality, a local 
businessperson invested in trout 
farming utilizing cold and glacier-fed 
river water – a practice that fitted well 
in eco-tourism and rural livelihoods. 
Nevertheless, two consecutive trout 
farms were washed away in June 2021 
and July 2024 in unseasonal extreme 
floods, and the investments worth over 
NPR 20 million were devastated.

Although there were better designs 
made following the first flood, the 
lack of early warning systems, flood-
resistant structures, and insurance 
facilities ensured that the recovery 
process was completely in the hands 
of the householder. The case shows 
that climate-based water-based 
livelihoods that are not planned in a 
risk-sensitive manner and supported 
by institutions can easily change their 
course of action to follow the path of 
damage and loss.
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These findings are supported by 
qualitative evidence. Descriptions 
of the drying springs, unreliable 
irrigation flows, and earlier snowmelt, 
declining groundwater tables, 
and increased prices of pumping 
or hauling water across the sites 
characterized the circumstances. 
The processes have an unequal 
impact on smallholders and less 
capitalized households, who cannot 
afford to drill deeper wells or other 
storage mechanisms.

The rest of the impacts of water-
related climate stress are also 
exemplified through the case of 
Melamchi in Nepal (Box 1), which 
points to how climate variability can 
turn water, a productive resource, 
into a cause of recurrent loss within 
days. In 2021 and 2024, the Melamchi 
Indrawati river system recorded 
extreme floods, which were greatly 
attributed by the local stakeholders 
to the altered monsoon patterns 
and the heightened volatility of the 
climate. A local businessperson at 
Melamechi municipality has invested 
in trout farming with cold water in 
glacier-fed rivers, which is part of 
the new adaptation pathways down 
the lines of eco-tourism and high-
value aquaculture. Nevertheless, 
in June and July 2021 and 2024, 
two consecutive trout farms were 
destroyed due to unseasonal 
floods, and NPR 20 million or more 
investments were lost.

In Ladakh, decreasing snow cover 
and melting have cut down the 
early-season water supply, which 
is necessary during sowing. Locally 
designed solutions have also been 
incorporated into communities with 
ice stupas and other traditional 

storage facilities (zings) as a way 
of preserving winter meltwater 
to be used in spring. Whereas 
the innovations enhance water 
reliability, the sustainability of these 
innovations relies on the persistence 
of cold conditions and technical 
support, which also emphasizes the 
adaptive capacity of the locality 
and its boundaries. In Central 
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Asia, glacial retreat, declining 
groundwater levels, and the ageing 
irrigation infrastructure are all linked 
to water stress, which will have 
the most drastic consequences 
on river flows and the irrigation-
based agriculture (World Bank, 
2020). Households in the Batken 
region of Kyrgyzstan indicated 
hard and disputed irrigation time, 
which indicated scarcity and 
institutional constraints. In the Urgut 
district, Uzbekistan, the decrease in 
surface water supply has moved 
domestic users to deeper wells 
and community pumping systems, 
making them more expensive and 
raising disparities in access. Such 
experiences are in line with the 
predictions that a large portion of 
the Central Asian glaciers is likely to 
be gone by mid-century, with dire 
consequences on the river flows and 
other livelihoods reliant on irrigation.

These survey results are a clear 
indication that water is the most 
consistent and cross-cutting climate 
vulnerability among the study sites. 
The impact of water stress on 
agricultural output, animal health, 
distribution of labour, and food 
security is direct, and these issues 
are pivotal sources through which 
climate change is transformed 
into livelihood risk. The response to 
water insecurity thus constitutes an 
important point of entry towards 
enhancing climate resilience in 
mountainous environments and 
avoiding escalation of climate stress 
to long-term loss and damage.

Increasing water demand 
aggravates the supply-side pressure. 
According to survey data, there 
are steep rises in the household, 
agricultural, and horticultural water 
demand in all regions. Almost three-
quarters of households reported that 
their household water demand was 
growing, and agricultural demand 
was growing for almost two-thirds 
of the respondents. Horticulture has 
also been increasing in demand, 
which is a move to higher-value 
crops, yet it is water-intensive.

This loss of reliability, coupled with 
the increase in demand, puts 
pressure on water, in-house, inter-
house, and inter-community. In 
Central Asia, the respondents 
reported strict irrigation schedules, 
which sometimes permitted water 
access once a month, and argued 
about allocation schedules. The 
dropping surface water availability 
has also driven households in Urgut 
into deeper wells and common 
pumping systems in Urgut, both 
of which are more expensive 
and create disparities in access. 
Such mechanisms of institutional 
allocation have been identified 
by social science research as a 
way of advantaging the people of 
higher social or economic standing, 
enhancing the status quo of 
inequality during times of climate 
stress.

3.3 WATER DEMAND, LIVELIHOODS,  
      AND COMPETITION
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In the four study regions, agriculture remains the most climate sensitive 
livelihood sector.  to be the livelihood sector that is the most affected. The 
general percentage of those who reported the impacts of climate on 
agricultural crops was 93.2 per cent (Table 3). But there is a stark difference 
in the form of agricultural vulnerability between South and Central Asia.

In South Asia, there is the experience of climate impacts in the form of instant 
production shocks. More than 97 per cent of households in Ladakh and 
Nepal said that they were already experiencing negative effects in current 
agricultural productivity, and that similar large percentages were concerned 
about potential future productivity. Unpredictable rainfall, late monsoons, 
early melting of the snows, and high levels of pests interrupt the planting 
time and yield. In Sindhupalchok, farmers complained that they were 
planting later annually, with no guarantee that it would rains and adequately 
as needed by the crops and landslides and soil erosion continued to erode 
more of the cultivable acreage.

On the contrary, Central Asian 
families did not make the same level 
of impact on crops but showed a 
high tendency to report immediate 
loss of productivity. In Kyrgyzstan, 
only 4.7 per cent of households 
and in Uzbekistan, 17.3 per cent 
of households reported present 
productivity effects, although 
almost all households reported 
crop stress. This paradox a delayed 
manifestation of climate impacts 
in Central Asia  Orchard, irrigated 
systems, and mixed farming enable 

households to absorb short-term 
shocks, although decreasing pasture 
quality, increasing input prices, and 
water scarcity slowly undermine 
profitability and livelihoods.

The field evidence in Batken confirms 
the loss of reliability of apricot 
orchards as a result of the water 
scarcity, and households in Urgut 
reported that they have become 
more dependent on the water they 
buy and have dug deeper wells. 
These results match the works of 
social scientists, who note that 

3.4 CLIMATE CHANGE AND AGRICULTURAL VULNERABILITY

TABLE 3 
CLIMATE CHANGE IMPACT: AGRICULTURE, CROP PRODUCTION & 

PRODUCTIVITY (%)

Impact on agricultural 
crops

Impact on agricultural 
productivity (present)

Impact on agricultural 
productivity (future)

INDIA

76.7 

97.3 

91.3

NEPAL

97.3 

98 

99.3

KYRGYZSTAN

100 

4.7 

7.3

UZBEKISTAN

98.7 

17.3 

20

TOTAL

93.2 

54.3

 
54.5

Source: Primary Survey, 2025



BOX 2 
NEPAL: AGRICULTURE IN THE 
COMPOUND DISASTER RISK 
(BARHABISE)

 In the aftermath of the 2015 
earthquake, there were numerous 
cases when families constructed 
houses and farms on the hazy slopes, 
as there was no place to move to. 
In September 2020, heavy monsoon 
rain caused a huge landslide, which 
swept away settlements, farmland, 
and livestock and changed the way 
the local land was used permanently. 
To women farmers, deprivation of 
land also deprived them of food 
and a source of income, which was 
worsened by the fact that the tenure 
of land was not secure enough, and 
access to formal compensation 
was therefore restricted. The case 
has shown how in risky mountain 
areas, the issue of agricultural 
vulnerability cannot be distinguished 
between land-use planning, disaster 
governance, and post-disaster 
recovery design.
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vulnerability is not necessarily 
represented by the loss of yields 
in the short term; gradual ruin of 
livelihood is no less destructive but 
less apparent under the standard 
measures.

The agricultural production in these 
areas is more interconnected with 
the irrigation systems, orchards, and 
livestock production, which enables 
the households to cushion against 
the short-term shocks. Nonetheless, 
according to secondary data and 
field research, the deterioration of 
the pasture condition, lack of water, 
and the increased price of inputs are 
gradually compromising production 
in livestock farming and apricots, 
grape, and potato orchards, 
especially (World Bank, 2020). The 
results of the survey, therefore, give 
an indication that the traditional 
measures of crop loss can be a 
misleading measure of vulnerability 
in a situation where climate change 
creates slow but compound 
livelihood pressures. The qualitative 
data provided in Nepal also explains 
how the compound risks, but not 
climate variability alone, shape 
the agricultural vulnerability. The 
exposure to earthquakes, landslides, 
and heavy rainfall overlaps in 
households in the municipality of Box 
2, Barhabise.

Disaster exposure is compounded 
and contributes to agricultural 
vulnerability not only to rainfall 
variability, but also in the Barhabise 
municipality. After the 2015 
earthquake, residents who were 
unable to relocate their homes 
and farms on unstable slopes 
rebuilt them. The monsoon rain 
in September 2020 caused a 

Image: Barhabise, Nepal
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monumental landslide that swept 
away whole settlements, agricultural 
lands, animals, and homes. In the 
case of women farmers, loss of land 
entailed the failure of food security 
and sources of income, and access 
to formal compensation was low 
because of insecure tenure of land. 
The case highlights the fact that 
the vulnerability of agriculture in 
high-risk mountain areas cannot be 
separated from land-use planning, 
disaster governance, and post-
disaster recovery design.

The agricultural vulnerability of 
Central Asia is entangled with 
wider livelihood changes and not 
disaster-induced shocks. Field data 
in Batken and Urgut reveal that a 
lack of water reliability and pasture 
debasement have lowered livestock 
stock and augmented production 
expenses. This trend is supported 
by the survey data of livelihood 
adaptation: most households in 
Kyrgyzstan and Uzbekistan said they 
were diversifying their sources of 
income, and almost all households 
said they were trying to increase 
their access to water. Migration and 
remittance have become significant 
coping mechanisms because of 
the scarcity of local jobs and an 
increase in uncertainty in climate-
dependent areas. Out-migration 
of men has led to feminization of 
agricultural labour in Central Asia, 
which has been reinforced by field 
interviews that indicate that women 
are increasingly controlling irrigation 
schedules, livestock rearing, and 
household food production despite 
their inadequate access to extension 
services and water management 
institutions (ADB, 2019).

The survey is a clear indication that 
the vulnerability of the climate in 
mountainous areas is also gendered. 
In the entire sample, 85 per cent 
of women were found to have 
been affected by water sources, as 
opposed to approximately 80 per 
cent of men, and women were more 
likely to report water availability 
changes and an increase in demand 
(Table 4). These variations are more 
accentuated in situations of great 
stress. Most women in Kyrgyzstan 
(97.6%) versus approximately 96.3 
per cent of men reported a change 
in water availability. An excess of 
95.9 per cent of women in Nepal 
indicated a change in availability as 
compared to approximately 89.5 per 
cent of men.

All these patterns are symptomatic 
of gendered roles of water 
collection, management of the 
household, and care work. Women 
are usually on the receiving end 
of the water crisis as they control 
water to cook, clean, take care of 
livestock, and undertake small-scale 
food production. Simultaneously, 
men are more inclined to discuss 
water shortage through the prism of 
irrigation planning and agricultural 
productivity, which contributes to the 
variation in perceptions about stress.

There are also gender variations in 
the effects of agriculture. Women 
express more concern regarding 
future agricultural productivity: in 
all regions, 63 per cent of women 
were concerned as opposed to an 
average of 50 per cent of men. This 
is an expression of the feminisation 

3.5 GENDERED DIMENSIONS     
      OF CLIMATE VULNERABILITY
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TABLE 4 
GENDER DIFFERENCES IN IMPACT OF CLIMATE CHANGE ON WATER 

SOURCE, AVAILABILITY, DEMAND, SCARCITY, AND AGRICULTURE CROP 
AND PRODUCTIVITY (%)

IMPACT OF  
CLIMATE CHANGE

Impact on the water 
source

Changes in water 
availability

Increased demand  
for water

Water scarcity

Agriculture crop

Agriculture 
Productivity (present)

Agriculture 
Productivity (future)

INDIA
Male   Female Male   Female Male   Female Male   Female Male   Female

72.5 

89 

85.7 

45.1

78

97.8 

91.2

78 

91.5 

93.2 

50.8

74.6

96.6

 
91.5

88.2

 
89.5

 
89.5

 
68.4

96.1

96.1

 
98.7

72.5

 
96.3

 
100

 
77.1

100

3.7

 
7.3

87.2

 
92.3

 
99.1

 
87.2

100

20.5

 
25.6

79.9

 
92.1

 
94.4

 
71

94.1

48.3

 
49.9

95.9

 
95.9

 
95.9

 
75.7

98.6

100

 
100

73.2

 
97.6

 
100

 
63.4

100

7.3

 
7.3

87.9

 
93.9

 
93.9

 
72.7

93.9

6.1

 
0

85

 
94.7

 
95.7

 
65.7

91.3

65.7

 
63.3

NEPAL KYRGYZSTAN UZBEKISTAN TOTAL

Source: Primary Survey, 2025

of agriculture in Central Asia due to 
the out-migration of men. The field 
data in Batken and Urgut validate 
that women are now controlling 
farms and water systems without 
much access to extension services, 
credit, and water governance 
institutions.

The dynamics of these dynamics 
can be found in the Urgut case (Box 
3). The reduced rainfall and increase 
in temperatures are leading to 
greater disproportion in the supply 
of springs, wells, and small reservoirs, 
and women complain of increased 
daily stress as water collection and 
household control is their major 
role, particularly where groundwater 
pumping is prohibitively expensive. 
The communities respond by 
creating shared reservoirs and wells 
that penetrate further and diversify 
livelihoods and count on male 

migration. This increases adaptation 
burden of women, however, not 
necessarily increasing access to 
decision-making authority, material 
resources and institutional resources. 
The same trends are observed 
in the regions: Male migration 
increases women’s unpaid labour 
burdens, but the female population 
always possesses less power over 
production factors and official 
institutions of adaptation.

The same can be said about the 
Melamchi floods in Nepal, which 
also highlight the intersection of 
gendered vulnerability with disaster 
exposure and institutional failures. 
In 2021 and 2024, frequent flooding 
wiped out houses, agricultural land, 
and water systems in communities 
that had already replaced what 
had been destroyed by the 2015 
earthquake.  
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BOX 3 
UZBEKISTAN GENDERED WATER 
BURDENS AND ADAPTATION

Households in the Urgut district 
depend upon springs, wells, and 
small reservoirs as the water source, 
but rainfall is decreasing, and 
temperatures are rising, which has 
led to increasingly uneven access. 
Women claim stress more because 
they are tasked with the role of water 
collection and management in the 
home, especially when the wells 
are to be pumped at a very high 
price. Communities have reacted 
by building common reservoirs and 
sinking wells, and many households 
have diversified into trade and have to 
depend on male out-migration.  
This example shows that the 
adaptation functions of women 
increase when there is water stress, 
although their spheres of influence 
and access to resources are limited.

The case demonstrates the 
necessity of financing the Loss and 
Damage, land-use planning sensitive 
to risk, and premeditated relocation 
strategies policy that directly 
responds to gendered limitations.

Women lost in a disproportional way 
as they had no firm tenure of land, 
fewer sources of compensation, 
and more care obligations after 
displacement.  

Women are not inactive participants 
in climate effects despite increased 
burdens. The work records the 
adaptation by women within regions. 
In Ladakh, women are actively 
involved in the diversification of 
livelihoods, small-scale processing, 
and the upkeep of traditional water 
systems. Community disaster 
response and informal risk-sharing 
networks in Nepal focus on women. 
Central Asia is witnessing the 
rise of women who are in charge 
of irrigation schedules, livestock 
attention, and food production in the 
household, which does not include 
men.

Nevertheless, in most cases, these 
adaptive functions are performed 
in a very limited institutional setting. 
The extent and sustainability of 
adaptation efforts by women 
are limited by their lack of land 
rights, the fact that women are 
poorly represented in water user 
associations, and their limited 
access to finance and extension 
services. According to the social 
sciences, the outcomes of 
adaptation not only depend on the 
agency of the individuals but also on 
facilitating institutional conditions, 
which are heavily reinforced by the 
findings of this study.

3.6 WOMEN AS ADAPTATION  
      AGENTS

Image: Qoratepa Reservoir, Uzbekistan
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Surveillance indicates enormous disparity in the understanding and 
accessibility of state climate-related schemes. The awareness is the highest 
in India (72% of respondents) and the lowest in Nepal (29 %), Kyrgyzstan (3.3%), 
and Uzbekistan (7.3%) (Table 5). However, households in all regions indicated 
that they had government interventions, especially in sustainable agriculture 
and water conservation.

Central Asia has had a relatively high support for water conservation 
initiatives and community-based preparedness, with more than 60 per 
cent of the households reporting these projects. Contrastingly, very few 
households in all the regions report taking initiative to conserve vulnerable 
ecosystems, although the livelihood of the mountain population greatly 
depends on the fragile ecosystems.

3.7 POLICY INITIATIVE AND INSTITUTIONAL REACTIONS

TABLE 5 
TABLE 5: GOVERNMENT SCHEMES AND COMMUNITY PARTICIPATION

Awareness

Government compensation awareness to 
tackle adverse climate effects

Received any compensation to adapt to or 
tackle the loss and damage

Whether they received adequate compensation

Overall rating of adaptation strategies used 
(Sufficient)

Use of community-level adaptation to climate 
change impacts

Government 
schemes 
implemented

Types of 
community-
level 
adaptation 
used:

Building resilient infrastructure

Promoting sustainable 
agriculture practices

Water conservation projects

Community-based 
preparedness programs

Initiatives to protect 
vulnerable ecosystems

Planting drought-resistant crops

Improving water storage 
systems

Building flood defenses

Developing early warning 
systems for extreme weather

Community-based disaster 
preparedness plans

Promoting knowledge sharing 
about climate-resilient practices

INDIA

72

14.7

50.7

29.3

37.3

16.7

3.3

37.3

56.7

7.3

55.3

86

28

36.2

52.5

30.7

30.7

 
0

34.7

34.7

 
2.7

63.3

63.3

 
8

77.3

77.3

 
1.3

51.5

51.5

 
3

90.7

 
97.3

54.0

 
82.7

28.7

 
94

62

 
96.7

58.8

 
92.7

97.3

97.3 
 
0

84

90.7

29.3

94

94.7

0.7

96.7

98

0

93

95.2

7.5

93.3

0 
 

6.7

0

 
0

 
0

32.0

33.3 
 

14.7

4.0 

25.3

 
12.0

92

97.3 
 

44.7

3.3

 
0

 
30

98

98.7 
 

38.7

0.7

 
0

 
68.7

78.8

57.3 
 

26.2

2

 
6.3

 
27.7

NEPAL KYRGYZSTAN UZBEKISTAN TOTAL

Source: Primary  
Survey, 2025
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Compensation schemes are widely 
reported across study regions in 
the face of climate-related losses. 
In India, Kyrgyzstan, and Uzbekistan, 
over 90 per cent of households 
reported being compensated, and 
most of them were satisfied with it. 
These mechanisms are, however, 
mostly post-impact relief, but not 
a risk reduction tool in the future. 
Community-level adaptation remains 
limited with only 7.5 per cent of 
households reporting. Formal disaster 
preparedness plans and early 
warning systems are very few, even 
though there have been frequent 
losses in different disaster areas.

Household adaptation policy 
indicates differences in climate stress 
and institutional setting between 
regions. Households in Central Asia 
indicate a high adoption of crop 
diversification, income diversification, 
enhanced water storage, and 
involvement in community water 
management. Almost all Kyrgyzstan 
and Uzbekistan households reported 
the diversification of income sources 
and better access to water.

Conversely, the reported adoption 
of formal adaptation measures in 
India and Nepal is less, indicating the 
dependence on informal practices as 
well as penetration of shock-induced 
losses as opposed to deliberate 
adaptation. This aids in explaining the 
low uptake in conventional adaptation 
in some areas such as Ladakh, in spite 
of locally successful innovations. 

This disjunction between official signs 
and practical adaptation is shown in 
the Ladakh case (Box 4). 

The shrinking snowfall and snow 
melting have also decreased 
the early-season water supply in 

3.8 ADAPTATION STRATEGIES  
      AND SOCIAL DIFFERENTIATION

BOX 4 
INDIA (LADAKH) LOCAL INNOVATION 
IN THE PRESENCE OF CRYOSPHERE 
STRESS

Lack of water in the Khaltsi block in the 
Ladakh region has led to low water 
supply in the early seasons due to 
diminishing snow supply and melting. 
As a reaction to this, communities have 
come up with artificial glaciers, locally 
called ice stupas, which are used to 
store winter meltwater and bring it out 
slowly in the spring. The discussions 
of the focus groups verify that ice 
stupas have a great contribution 
to better water accessibility during 
the most crucial period of sowing. 
Traditional water storage (zing) is still 
in the middle in Saspol and Skrubban. 
Nevertheless, these locally effective 
solutions are mostly informal in their 
operation and are barely supported 
by technical or financial resources. 
The Ladakh example shows that the 
typical indicators of adaptation can fail 
to capture innovation in those areas 
that are sensitive to the cryosphere, 
and that the policy-making process 
should not ignore altitude-sensitive 
adaptation systems.

Image: Ladakh, India
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agriculture in the Khaltsi block. 
Communities, in turn, have come up 
with artificial glaciers, or ice stupas, 
to save the winter melting snow to 
use in spring, and more traditional 
water storage infrastructures like 
zings. The discussions of focus 
groups prove that the presence of 
these systems can greatly enhance 
the availability of water at the time 
of sowing. But since the practices 
are mostly not formalized in policy, 
they are not well represented in 
adaptation indicators in surveys.

Conversely, the case of the Batken 
in Kyrgyzstan (Box 5) shows that the 
long-term change in livelihood as 
a result of chronic water scarcity is 
based on livelihood adjustment, as 
opposed to emergency response. 
This means that households are 
dependent on tight irrigation 
schedules, with most households 
getting water once a month. The 
lack of snowfall and decreasing 
groundwater levels have diminished 
the dependability of apricot 
orchards, which are a main source 
of income. With the escalation of 
water stress, families scale down 
livestock stock, diversify agricultural 
output, and have been found to 
rely more and more on migration 
and remittances. Women have a 
higher burden of farm and water 
management practices, which 
support gender disposition of 
vulnerability. The case highlights 
that the adaptability in Central 
Asia is highly intertwined with the 
institutional water management 
and labour mobility in the region, as 
opposed to disaster response in the 
short run.

This disjunction between official signs 
and practical adaptation is shown in 
the Ladakh case (Box 4). 

BOX 5 
KYRGYZSTAN – CHRONIC WATER 
STRESS AND ADJUSTMENT OF 
LIVELIHOOD

The effects of climate stress in the 
Batken region are more of chronic 
water shortage and not of sudden 
calamities. The irrigation schedules 
in the households are very strict, and 
the families are given water once a 
month. Such phenomena as the falling 
snow and the increased reservoir of 
groundwater have decreased the 
reliability of agricultural productions, 
especially those of the apricot 
orchards, the principal revenue 
generator. The shrinking of water 
resources is causing families to shrink 
livestock stocks, crop diversification, 
and augment labor migration, as 
well as remittances. Without the 
male gender, women have a bigger 
responsibility for operating farms and 
managing water. The case shows the 
close association between adaptation 
in Central Asia and institutional water 
governance, labor mobility, and not 
emergency response.

Image: Bakten region, Kyrgyzstan
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These findings demonstrate that 
the agricultural and livelihood 
vulnerability accumulates directly 
on water stress but takes regional-
specific ways. South Asian Mountain 
areas have been described as being 
vulnerable to shock, wherein a loss 
of livelihood happens as a result of 
floods, landslides, and changes in 
rainfall. The Central Asian regions, 
in their turn, undergo gradual 
livelihood adaptation due to the 
long-term water scarcity, institutional 
water management, and labour 
mobility. These differences must be 
acknowledged in order to formulate 
locally based, socially inclusive, and 
responsive adaptation strategies to 
address the various ways in which 
climate change redefines agriculture 
and livelihoods in mountain areas.

Collectively, the evidence indicates 
that climate vulnerability in 
mountainous areas can be defined 
as a complex of interconnected 
pathways but not a risk profile. The 
generally accessible point of entry 
is water insecurity; the downstream 
effects are contingent on exposure 
to disasters, soil stability, livelihood, 
market patterns, and institutional 
ability. The mountainous regions of 
South Asia are conditioned by shock-
based vulnerability and the repetitive 
loss of assets, whereas the Central 
Asian areas are typified by the 
slow erosion of livelihoods and the 
increased use of diversification and 
migration.

The social science lenses accentuate 
the fact that effective adaptation 
should consequently be place-
based, gender-responsive, as well as 

institutionally based. The results of this 
research support the idea that, unless 
water governance is considered, 
gendered access to resources, and 
reactive relief are transformed into 
proactive planning, climate change 
would persist in worsening inequality 
and livelihood in mountainous areas 
of South and Central Asia.

The empirical evidence presented 
in this study indicates that water 
insecurity is the central mechanism 
through which climate change affects 
livelihoods in mountain regions. 
Changes in precipitation patterns, 
glacier retreat, and declining spring 
flows reduce the reliability of water 
systems that support agriculture, 
livestock, and household consumption.

Three major policy risks emerge 
from the analysis. First, weak and 
deteriorating water infrastructure 
increases exposure to climate shocks. 
Second, fragmented institutional 
responses limit the scaling up 
of locally successful adaptation 
initiatives. Third, persistent gender 
inequalities in access to land, credit, 
and decision-making constrain the 
adaptive capacity of households and 
communities. 

Addressing these risks requires 
coordinated policy responses that 
strengthen water governance, 
promote climate-resilient livelihoods, 
and support gender responsive 
institutional arrangements. The 
policy recommendations presented 
in the following section, therefore, 
link empirical findings to specific 
instruments and institutional 
responsibilities.

3.9 SYNTHESIS: LINKED 
      PATHWAYS OF VULNERABILITY

3.10 LINKING EVIDENCE TO 	
       POLICY RISKS
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The empirical data provided 
in this paper have proved that 
climate change in mountainous 
regions of South and Central Asia 
is no longer an episodic issue of 
environmental stress and has 
become a structural development 
problem. The water insecurity, 
livelihood vulnerability, gendered 
constraints, and uneven responses 
by institutions work together in a 
way that leads to cumulative and 
persistent vulnerability. Such policy 
responses should thus not focus on 
low-level interventions that are not 
integrated, short-term in nature, but 
need to be place-based, gender-
responsive, and coordinated across 
multiple levels of governance. It 
is in this section that the priority 
policy actions are described, the 
policy levers available are identified, 
and critical gaps in knowledge are 
identified that need to be filled to 
make future policy and program 
design stronger.

Effective climate adaptation 
in mountain regions requires 
coordinated action across different 
levels of governance. Local 
governments are responsible for 
implementing community-based 
water management initiatives, 
including spring rejuvenation, 
watershed restoration, and 
maintenance of traditional 
storage systems. Provincial or state 
governments should integrate 
climate risk assessments into 
regional development planning and 
strengthen agricultural extension 
services. National governments 
must expand climate finance 

mechanisms, strengthen early 
warning systems, and incorporate 
mountain-specific vulnerabilities 
into national climate adaptation 
strategies. Regional cooperation 
platforms can further support 
knowledge exchange across 
countries facing similar mountain 
climate risks. 

To improve clarity and 
implementation, the policy 
recommendations are further 
organized around the following 
strategic priorities: 

Water insecurity remains the most 
consistent climate stressor. Over 90 
per cent of households surveyed 
indicated a shift in water availability 
and almost 95 per cent more water 
demand, which means that water 
stress is no longer a seasonal issue 
but a daily limitation. Policy should 
therefore treat water security as 
the primary entry point for climate 
resilience.

Emphasis should be laid on 
decentralized and terrain suitable 
systems of water appropriate in 
mountainous settings. These involve 
spring rejuvenation and recharge 
zone protection, rehabilitation of 
gravity-fed irrigation systems, and 
small-scale, community-managed 
storage, including ponds, tanks, 
and reservoirs. The survey data 
evidence that water conservation 
programs constitute one of the 
most noticeable government 
interventions, especially in Central 

4. POLICY RECOMMENDATIONS

4.1 STRENGTHENING WATER 	
    SECURITY SYSTEMS
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Asia, yet their efficacy is uneven 
because of a poor maintenance 
system, lack of institutional 
coordination, and lack of integration 
into the overall land-use and 
disaster risk planning.

In Ladakh, which is a cryosphere-
dependent area, the tried local 
innovations such as ice stupas 
and local storage systems (zings) 
have been shown to enhance 
early-season water and have been 
shown to stabilize agricultural 
output. Pilot-led support to such 
innovations should be replaced by 
institutionalizing them in district and 
basin-level planning processes, and 
enhancing them with long-term 
technical aid, funding, and tracking. 
To scale these solutions, we need 
to acknowledge them as part and 
parcel of water infrastructure owned 
by the public and not as an informal 
or experimental practice.

Climate extremes should also be 
considered in water investments. 
The Melamchi case demonstrates 
how livelihoods based on water 
may quickly move between the 
adaptation trajectories to the 
repeated losses when there are no 
early warning systems, standards 
of flood-resilient designs, and risk 
financing mechanisms. There are 
policy levers in the form of disaster 
management authorities, water 
resource departments, and climate 
adaptation programs to connect 
water infrastructure investment to 
hydrometeorological monitoring, 
incidental coverage of early warning 
on smaller mountain catchments, 
and resilient design standards 
towards flood- and landslide-prone 
terrain.

The paper proves that water 
stress manifests as a livelihood 
vulnerability in specific ways, 
depending on the region governed 
by different mechanisms, and thus, 
uniform adaptation strategies are 
futile. The effects of climate in the 
South Asian mountainous areas are 
highly influenced by the onset of 
disasters and repeated destruction 
of assets. The manifestation of 
vulnerability in Central Asia is more 
frequent in slow-onset processes 
like erosion and degradation of 
pasture, reduction in the productivity 
of orchards, increased input prices, 
and the erosion of farm profitability.

In the South Asian contexts where 
disasters are common, the policy 
ought to emphasise land-use 
planning which is risk-sensitive, 
slope stabilization where possible, 
and protection of cultivatable 
land and irrigation infrastructure. 
The development of resilient rural 
infrastructure, such as roads, 
bridges, irrigation channels, and 
market facilities, is important in the 
mitigation of recurring losses and 
facilitation of recovery. Agricultural 
assistance should be channeled 
into climate-resistant agricultural 
endeavors discovered in the field, 
such as crop diversification, a seed 
system that adjusts to shifting 
rainfall patterns, and integrated pest 
management, as opposed to the 
standard input packages.

In Central Asian mountainous areas, 
where households with almost all 
reporting climate stress on crops 
and those with less reporting 

4.2 PROMOTE CLIMATE 	
      RESILIENT LIVELIHOODS 
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productivity loss, vulnerability is 
not effectively identified in policy 
regimes dependent on short-
term yield measures. The policy 
should aim at supporting mixed 
farming and orchard systems by 
using effective irrigation systems, 
sustainable pasture management, 
and the use of less expensive inputs. 
Livelihood diversification assistance 
should be viewed as a deliberate 
resilience action as opposed to 
an informal way of coping. Since 
there is a high rate of migration 
and reliance on remittances, the 
adaptation policy should also orient 
towards labour mobility, a structural 
facet of the livelihood system.

The policy leverages that are related 
to migration are skills development, 
cheaper and safer remittance 
channels, and social protection 
mechanisms, which are aimed at 
the households who are left behind, 
and especially at those headed 
by women. Such steps will mitigate 
the social and gendered negative 
effects of migration and increase its 
ability to act as a risk management 
strategy.

women with more work to do on 
the farms and water management 
without relative benefits in acquiring 
more resources or control over 
decision-making.

There should thus be policy 
frameworks that acknowledge 
women as not just a vulnerable 
group but as a major agent of 
adaptation. This involves getting 
beyond the rhetorical commitment 
to gender inclusion and into real 
institutional change. Enhancing 
land and water rights of women is 
the most important especially in 
situations where they are insecure 
with tenure as a limitation to 
accessing compensation, credit, 
and formal assistance in adaptation. 
The policies of financial inclusion 
need to focus on the access of 
women farmers to credit, insurance, 
and climate finance, and the 
agricultural extension systems are 
to be reshaped to effectively reach 
women in terms of timing, location, 
and content.

Self-help groups, water user 
associations, as well as a collective 
of women, should be seen as 
the central points of delivering 
adaptation programmes. These 
institutions also require dedicated 
budgets, capacity-building, and 
leadership assistance so that they 
can make a significant contribution 
to water governance, disaster 
preparedness, and livelihood 
diversification. When female time 
poverty is a prominent issue in a 
high male out-migration setting, the 
adaptation programs must make it 
clear that they will help reduce the 
out-migration burden of collecting 
water, as well as increasing access 
to labour-saving technologies.

It is evident that the vulnerability of 
climate and adaptation to climate 
in mountain areas are gendered. 
Women have noted more water-
related stress and greater concern 
with future agricultural productivity, 
which is a central part of their 
household water management, food 
security, and work on care. Gender 
gaps become even larger in a highly 
stressful situation, especially when 
the male out-migration presents 

4.3 MAINSTREAMING GENDER 	
     RESPONSIVE ADAPTATION
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The evidence shows that in all 
the study regions; there remains 
a consistent preponderance of 
reactive responses of compensation 
and relief to preventive and risk-
reducing planning. Although 
compensation schemes are 
comparatively commonplace 
and may appear sufficient to 
beneficiaries, they are mainly used 
to deal with short-term losses as 
opposed to mitigating future risks. 
There is very little adaptation at the 
community level, early warning, and 
protection of the ecosystem.

A policy should thus be changed to 
proactive resilience planning rather 
than a relief-based approach. This 
necessitates the incorporation of 
climate risk analysis into normal 
local development planning and 
budgeting, especially in the high-
risk mountain areas. Land-use 
planning, as it is sensitive to risk, 
must be reinforced in order to avoid 
reconstruction in areas that are 
prone to such risks, such as what 
happens at Sindhupalchok and 
Melamchi.

Early warning systems should 
be extended to include smaller 
mountain catchments where flash 
floods and landslides are the most 
devastating, rather than to the 
large river basins. The preparedness 
planning and risk mapping at the 
community level should be an 
institutionalized initiative by the 
local governments, as opposed to 
being a short-term project. There 

should be greater coordination 
among water, agricultural, disaster 
management institutions, and local 
governance institutions so that 
adaptation measures are consistent 
and mutually supportive.

The magnitude and permanence 
of the climate susceptibility in 
mountainous areas cannot be 
handled utilising local sources 
and brief project cycles only. They 
must prioritize mountain areas and 
create funding windows that take 
into account mountain topography, 
remoteness, variability, and extreme 
exposure to ensure climate finance 
mechanisms, both nationally and 
internationally, consider these areas.

Finance must also aim at scaling 
up tested solutions at the local 
level instead of multiplying pilots. 
This encompasses devolved water 
systems, conventional storage 
facilities, spring restoration, and locally 
modified livelihood approaches. 
Preventive investments in the form 
of early warning systems, ecosystem 
protection, and risk-informed 
infrastructure standards are weak in 
practice and need both continuing 
investment and technical assistance.

Loss and Damage financing is 
mostly applicable in situations 
where shocks are prolonged and 
surpass the local adaptive capacity, 
and the Melamchi case shows this. 
Loss and Damage mechanisms 
are operationalised through policy 
frameworks that facilitate the risk 

STRENGTHENING 
INSTITUTIONAL  
COORDINATION  
AND CLIMATE FINANCE

CONSENSUS CLIMATE 
FINANCE AND MOUNTAIN 
REALITIES AND LOSS AND 
DAMAGE NEEDS

4.5

4.4 
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insurance, resilient rebuilding within 
the scope of safer standards, and, 
where inevitable, planned relocation 
in place of women and security of 
households with unsafe land tenure.

Although this paper gives solid 
comparative evidence, key gaps in 
knowledge hamper the usefulness of 
existing policy interventions. First, the 
gradual livelihood erosion, especially 
in Central Asia, is illuminated poorly 
by the traditional indicators of the 
instant loss of crops. The longitudinal 
research is required to monitor the 
accumulated effects on income, 
assets, and well-being.

Second, adaptation practices are 
locally entrenched and include ice 
stupas and informal arrangements 
of water governance, which are 
poorly documented and poorly 
evaluated. They need a systematic 
evaluation of their scalability, cost-
efficiency, and constraints in the 
future climatic context.

Third, the data on gender 
disaggregation are still inadequate, 
especially on the intra-household 
decision-making, resource control, 
and long-term effects of male 
migration. Different types of 
research (e.g., more qualitative 
and mixed-methods research) are 
required to comprehend gender 
norms influencing adaptation 
pathways over time.

Lastly, there is limited evidence on 
the efficacy of current policy tools, 
i.e., the compensation schemes, 
reforms in water governance, 

and livelihood programs. These 
interventions must be evaluated 
rigorously based on social 
science views so that, instead 
of perpetuating the pre-existing 
inequalities that exist, the adaptation 
policies will reduce vulnerability.

Altogether, the facts presented in 
this paper indicate that a radical 
change of policy is necessary: to 
the coordination of interventions 
instead of fragmentation; to 
proactive planning instead of 
reactive relief; to gender-neutral 
design instead of gender-sensitive 
action. Holding water, livelihoods, 
gender, and governance together 
as inseparable issues supported by 
long-term financing and enhanced 
institutions is the most plausible way 
of improving climate resilience in 
mountain communities in South and 
Central Asia.

Monitoring and evaluation 
mechanisms are necessary to 
ensure that climate adaptation 
policies achieve intended outcomes. 
Governments should track a small 
set of core indicators that reflect 
improvements in resilience and 
reduction in vulnerability. These 
indicators may include: (i) Reliability 
of water availability for irrigation 
and domestic use; (ii) Convergence 
of early warning systems for floods 
and landslides; (iii) Women’s access 
to land, credit, and agricultural 
extension services; (iv) Adoption 
of climate resilient agricultural 
practices; (v) Levels of livelihood 
diversification and migration 
dependency.  

4.6 FILL KNOWLEDGE GAPS 	
      AND BUILD EVIDENCE  
      BASE ON POLICY

4.7 MONITORING AND  
      EVALUATION FRAMEWORK
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Tracking these indicators over time 
will allow governments to evaluate 
policy effectiveness and adjust 
interventions accordingly. 

While the findings highlight common 
vulnerability patterns across 
mountain regions, the applicability of 
specific policy measures may vary 
depending on governance capacity, 
institutional structures, and financial 
resources across countries. 

Community-based water 
management initiatives may scale 
more effectively in areas with strong 
local institutions, while regions with 
limited administrative capacity 
may require stronger support 
from national governments and 
development partners. Recognizing 
these differences is important when 
adapting policy recommendations 
across the diverse mountain 
landscapes of the Asia Pacific region. 
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