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FOREWORD 

Water is one of the most valuable resources required to sustain life, livelihoods, economy and 
ecosystems. Nepal is endowed with abundant water resources, including rivers, lakes, and 
glaciers, which support our livelihood-related activities, agriculture, energy, biodiversity 
conservation, tourism, water supply, sanitation and hygiene sectors. However, the effects of 
climate change, population growth, and rising water demand are putting considerable strain on 
our water resources. 

As the Secretary of the Ministry of Energy, Water Resources, and Irrigation (MoEWRI), it is my 
pleasure to introduce this position paper on enhancing water security in Nepal, which will be 
presented at the United Nations 2023 Water Conference in New York. This paper provides a 
comprehensive overview of the current state and challenges of water resources in Nepal and 
priority directions and actions for enhancing water security.  

This position paper stresses the importance of a holistic approach to water management for 
sustainable and equitable development that considers the priorities and needs of all stakeholders, 
such as policy, implementation, farmers, youths, women, local communities, business and science 
communities and conservation sectors.  It emphasizes the need for transformative actions to tackle 
water system challenges in the changing context.  It also recognizes the importance of adaptive 
water policies, governance, scientific and local knowledge, technologies, innovations, gender 
equality and social inclusion, and financial and institutional capacity development to strengthen 
our water systems to adapt to the impacts of climate change and ensure sustainable water access 
for future generations. This position paper also notes the need for increased investment in water 
infrastructure and technology, which can aid in the optimization of our water resources for 
productive uses. It stresses the critical importance of collaboration and partnership, both within 
Nepal and with our international partners, in addressing the complex challenges of water security.  

I believe this position paper will provide valuable insights and recommendations for improving 
Nepal's water security, and I look forward to presenting it at the United Nations 2023 Water 
Conference. I would like to thank the authors of this paper for their tireless efforts in producing 
this valuable document. During the consultation workshop held on 13th March 2023, we received 
valuable feedback from the wider stakeholders and the author team has incorporated those 
comments to the extent possible. I greatly appreciate the feedback.  I would like to thank 
International Water Management Institute (IWMI) Nepal office for supporting in this process.  

 

 
Gopal Prasad Sigdel 
Secretary 
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1 INTRODUCTION

Achieving a balance between water use for 
development and the environment is a critical issue 
for global water security. It is imperative to develop 
and manage water resources to ensure water security, 
considering both benefits and risks associated with 
water use. However, water security is challenged 
by climate change, such as rising temperatures, 
melting glaciers, changing precipitation patterns, 
floods and droughts. Other socio-economic changes 
such as migration and managing water demand 
for competing sectors exacerbate water security 
challenges. In Nepal’s context, enhancing water 
security requires managing water resources in the 
domestic, agricultural, hydropower and industrial 
sectors while maintaining water requirements 
for environmental use and minimizing the risk of 
disasters, as defined by Nepal et al. (2021).

Being the headwater of the Himalayan rivers and 
having a wide topographical variation (from 70 masl 
to above 8,000 masl), Nepal is unique in terms of 
ecological and socio-cultural diversity and richness in 
tangible and intangible cultural resources (NPC 2019a). 
There are 125 castes and ethnic groups and 129 
languages belonging to four linguistic communities. 
There are 118 types of ecosystems, 75 types of flora, 35 
types of forests, 11,971 species of plants, and 11,861 
species of animals. Private and family forests and 
agro-forestry in private farms conserve biodiversity. 
Nepal’s success stories in community-based 
management of water, land and natural resources 
(e.g., community forestry, farmer-managed irrigation 
systems) are widely recognized. Over 60% of foreign 



POSITION PAPER ON
Enhancing Water Security in Nepal

2

tourists visiting Nepal visit conservation areas and 
community forests (NPC 2019b: 186). In terms of 
institutions, the Water and Energy Commission 
Secretariat (WECS) was established in the early 
1980s, realizing the need for holistic management 
of water resources in a coordinated approach. 
Building on the uniqueness and success of the 
Millennium Development Goals, the Government 
of Nepal (GoN) is prioritizing efforts to pursue 
and achieve the Sustainable Development Goals 
(SDGs) by 2030, including the target set by the 
Sendai Framework on Disaster Risk Reduction, and 
the Paris Agreement on Climate Change. The GoN 
has been aligning its efforts and interventions 
to fulfilling the obligations to international 
frameworks. For example, Nepal prepared a 2019 
Climate Change Policy, National Adaptation 
Plan (NAP) and the Nationally Determined 
Contributions (NDCs). Considering the relationship 
of water to other resources, the GoN is streamlining 
its efforts toward the security of water and related 
sectors (e.g., energy, food, ecosystems).

Water security interventions can deliver inclusive 
development, build the resilience of mountain 
springs, water systems and biodiversity systems 
at scales, gender equality, youth empowerment, 
enhance the resilience of smallholder farmers, 
and socio-economic development of the people 
living in poverty and marginalization (IWMI 2019, 
Khadka et al. 2021). In Nepal’s context, water 
security is essential to achieve the national vision of 
“Happy Nepalis, Prosperous Nepal”. Therefore, it is 
important to emphasize this on all global platforms 
to align the efforts of the global community 
supporting Nepal in this endeavor. One such 
platform is the UN 2023 Water Conference 
scheduled for March 22–24, 2023 in New York.

The UN 2023 Water Conference, co-hosted by the 
Governments of Tajikistan and the Netherlands, is 
being held nearly five decades after the first UN 
Water Conference was held on March 14, 1977, in 
Mar Del Plata, Argentina. The 2023 conference will 
focus on sustainable development and integrated 
management of water resources to attain social, 
economic, and environmental objectives. The 
conference aims to mobilize water action and 
create political momentum for achieving SDG 6 
(ensure availability and sustainable management 
of water and sanitation for all). The GoN is 
participating and organizing a side event at 
the conference. The Ministry of Energy, Water 
Resources and Irrigation (MoWRI) is coordinating 
as the focal ministry (for the conference) 
with stakeholders for effective and impactful 
participation of the GoN.

This position paper is prepared to inform and 
influence the international community for 
technical and financial cooperation to address 
Nepal’s water security problems. It highlights 
Nepal’s growing water security concerns and 
proposes solutions to address the challenges in 
developing and managing water resources and 
promoting inclusive socio-economic progress. 
It highlights water resources in Nepal, the issues 
and challenges of water resources development 
and management and ways to achieve water 
security in the country. With this document, GoN 
aims to share its position with delegates at the 
UN 2023 Water Conference. From the challenges 
of climate change to the importance of equitable 
water access, Nepal’s perspective will be a vital 
contribution to the ongoing global dialogue on 
water security.
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2 OVERVIEW OF 
WATER RESOURCES 
IN NEPAL

Water resources can contribute to poverty alleviation, 
economic growth and overall development in Nepal 
(NWP 2005). It plays a crucial role in sustainable 
development, which encompasses social, cultural, 
economic, and political values. The contribution 
of water is vital to the attainment of several SDGs, 
including climate, food security, energy, environment, 
poverty, gender equality and health. Climate change 
poses a significant challenge to our economies, 
societies and the environment, and water security is a 
means to achieve water-related goals and objectives 
agreed upon internationally, as outlined in the 2030 
Agenda for Sustainable Development.

Water resources are critical to health. Water and 
sanitation-related diseases are among the top ten 
most serious public health issues and the top five 
reasons for death in children under five (WaterAid 
2017). Under-five mortality is 33 per 1,000 live births, 
with 25% stunting and 8% wasting, which is a 
nutrition crisis (MoHP et al. 2022). Ensuring safe water 
for drinking, sanitation and other activities, especially 
by women, poor and marginalized sections of society 
is a challenge, despite the country being declared 
open-defecation-free in September 2019. Nepal is 
progressing toward achieving SDGs by 2030.

The basic water supply coverage is 95% but the 
safely managed water supply is only 19%. Access to 
basic sanitation services is 95%, but access to safely 
managed sanitation services is only 61% (CBS and 
UNICEF 2020).



POSITION PAPER ON
Enhancing Water Security in Nepal

4

Water resources availability: Nepal has 225 
billion cubic meters (BCM) of water annually. 
Of this total, groundwater accounts for 8.8 BCM 
(estimates range from 5.8 BCM to 11.5 BCM) 
(Shrestha et al. 2018). The major challenge is the 
variable water availability which means too much 
during the monsoon season when over 80% of 
precipitation occurs. Water scarcity is high during 
the remaining eight months, leading to water 
stress and droughts. Climate change exacerbates 
such variabilities (Pandey et al. 2020b) and has the 
potential to create regional disparity because of a 
probable drop in lean season flow in the medium 
term because of the retreat of glaciers and 
increased evaporation.

Water resources development and use: Rivers 
and water hold great significance in Nepal as they 
serve as a symbol of humanity, social equity, and 
justice while also connecting people to nature, 
religion, and culture. However, water use and 
services in Nepal have improved over the years, 
and only 10% of water resources are now used. 
Agriculture is the largest user, with over four-fifths 
of the total water used. Of the 2.2 million hectares 
of potentially irrigable land, nearly 50% have access 
to irrigation infrastructure and nearly one-third of 
the irrigated land has year-round irrigation facilities. 
Still, 40% of irrigable land in the southern plain is 
to be irrigated where the productivity is relatively 
high compared to hills and mountains (DWRI 
2019). Lack of reliable access to enough water 
when needed has resulted in lower crop intensity 
and lower land and agriculture productivity. In the 
domestic sector, only one-fifth of the population 
has access to a safe piped water supply, reflecting 
constraints in accessing adequate quantity and 
quality of water for drinking. Being a water-rich 
country with favorable topography, Nepal has 
a high potential for hydroelectric generation. 
However, little over 2,000 MW, out of 43,000 
MW feasible potential, are harnessed. There are 
significant prospects for investment in water 
infrastructure development in Nepal.

Enabling environments for water resources 
development and management: The GoN’s 
national policy frameworks enable sustainable 
and inclusive water resources development and 
management. The 2015 Constitution of Nepal 
introduced a three-level government structure 
(federal, provincial and local). It recognized 
food security, access to safe water, and a clean 
environment as fundamental rights of every 
citizen. Principles of gender equality, inclusion, 
transparency, accountability, participation and 
non-discrimination are articulated in various 
articles (GoN 2015). Several national policy 
frameworks, including the Water Resources 
Strategy 2002 (WECS, 2002), National Water Plan 
2005 (WECS, 2005), National Irrigation Master Plan 
2019, 15th Five Year Plan (2019–2023), National 
Water Resources Policy 2020, Water Supply 
and Sanitation (WASH) Act 2022, Sustainable 
Development Goals Road Map 2015–2030, 
and the MoEWRI 2018 White Paper provide an 
enabling environment for water development and 
management for achieving inclusive water security. 
The WASH Act 2022 recognizes the customary 
water tenure of individuals and communities 
to water sources that they have been using for 
domestic use since time immemorial. The Water 
Resource Act 1992 also recognized customary 
water tenure (GoN 1992).

The National Water Resources Policy 2020 aimed 
to provide frameworks for water conservation, 
management, multiple uses, and regulation of 
water resources at local, provincial and federal 
levels to achieve the national vision of prosperity 
while securing water for the next generation and 
managing utilization and management of water 
resources based on a river basin master plan 
(MoEWRI 2020). It also focused on water quality 
and water accounting as important strategies for 
sustainable water management, access and sharing 
water benefits. The National Irrigation Master 
Plan 2019 provides a 25-year vision for economic 
development in Nepal through agricultural 
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water management. The plan aims to support 
irrigation management to achieve the food and 
nutrition security goal envisioned in the Agriculture 
Development Strategy through improved irrigation 
efficiency and system management (DWRI 2019). 
The plan forms the strategic framework in the water 
sector for promoting multi-use water resources 
management, including irrigation development for 
socio-economic development and the environment.

The GoN’s priorities toward resilient development 
are reflected in the second Nationally Determined 
Contributions (NDC) (GoN 2020) and the Climate 
Change Policy 2019 (GoN 2019). The climate change 
policy frameworks promote renewable energy 
technologies (RETs), climate-smart technologies 
and solar irrigation to facilitate water access for 
WASH and irrigation. The national gender policy 
(2020) addresses systemic barriers to gender 
equality and women’s empowerment (MoWCSC 
2021). Some policies related to agriculture and 
lands are pro-poor, gender- and socially inclusive. 
They offer to promote water-food-energy nexus 
programs targeted at smallholder farmers, including 
youths and women entrepreneurs. The National 
Land Policy 2019 and the National Youth Policy 
2015, for example, create an environment for local 
communities, including youths, women, smallholder 
farmers and marginalized people to participate in 
and benefit from the design, adoption and scaling 
of water-saving technologies, water adaptation 
practices, agricultural water management, and 
irrigated agri-food systems and value chains. The 
National Disaster Risk Reduction Strategic Action 
Plan (2018–2030) provides a long-term vision 
for contributing to sustainable development by 
establishing Nepal as a disaster-safe, adaptable and 
resilient nation (MoHA 2018).

Water is essential for socio-economic 
development: Nepal is yet to fully utilize water 
resources to improve livelihoods and environmental 
conservation (Biggs et al. 2013). In the SDGs 
costing, the GoN has estimated that one-fifth of 

the agricultural intervention is expected to go for 
expanding and improving irrigation, for which an 
annual investment of NPR 7.9 billion (approx. USD 
67 million) is estimated from 2016 to 2030 (NPC 
2018). Out-migration has resulted in some changes 
in gender roles, especially in the maintenance 
of the systems, the functioning of water user 
associations and irrigation planning absent male 
members (Suhardiman et al. 2023). Women and 
smallholder farmers can produce high-value crops 
and generate income with access to groundwater 
in the dry season (Sugden et al. 2020). Harnessing 
the potential of water for food security, health 
and a clean environment with consideration of 
gender equality and social inclusion (GESI) is a 
key development opportunity (van Koppen et al. 
2022). Climate change poses a serious threat to 
water resources for socio-economic development 
in multiple ways such as altering water availability, 
deteriorating water quality and exacerbating water-
related hazards and disasters. In recent years, Nepal 
has witnessed rapid melting of glaciers, drying 
springs, extreme climatic events, cascading and 
compounding hazards and disasters. Nepal must 
cope with these challenges to use water resources 
for socio-economic development (Joseph and 
Shrestha 2022).

A community-based approach to water, land 
and natural resources management: Nepal is 
well-known for its community-based water and 
natural resources management (WNRM) approaches 
(Pradhan et al. 2022). Over 91,000 community-
based WNRM institutions and their associations 
are in operation (Khadka et al. 2021). The roles 
of community institutions and their associations 
and networks in conservation, management and 
sustainable uses of water, forest and degraded 
land restoration are well-documented. The Farmer 
Managed Irrigation System (FMIS) is a community 
practice of irrigation governance. Over 70% of the 
irrigation systems in Nepal are managed by FMISs, 
while 30% are Agency Managed Irrigation Systems 
(AMIS) (DWRI 2019).
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3
WATER RESOURCES 
DEVELOPMENT 
AND MANAGEMENT 
CHALLENGES

3.1  Declining Water Availability

Nepal is rich in water resources with high 
precipitation levels (rainfall and snow) and runoff. 
However, the imbalance between availability 
and demand either due to strong seasonality 
(four-fifths of water availability during one-fourth 
of the year) or access or degraded quality has 
made usable water availability below the physical 
availability. Increasing water demands due to 
an increase in population or urbanization or 
increasing evapotranspiration from farms due 
to climate change have created an imbalance 
between demand and supply. Nepal has observed 
declining surface water resources, groundwater 
and spring flow across the middle mountains. For 
example, about 70% of the spring discharge has 
decreased over the last 10 years in western Nepal 
(Adhikari et al. 2021). Springs are the lifeline of 
mountain communities and decreasing the water 
flow of springs has caused serious implications 
for local communities (Sharma et al. 2016). The 
rising temperature has decreased snow and glacier 
storage, indicating a decline in water availability in 
the downstream region.

3.2 Degradation of the Water 
Environment

The degradation of both surface and groundwater 
quality is a serious concern. This is due to several 
factors, including a growing population in urban 
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areas, unplanned urban development and direct 
discharge of solid waste and wastewater into 
rivers. Aquatic ecosystems are no longer supported 
by rivers in urban areas, degrading the aesthetic 
value of the river and riverine environment and 
ultimately degrading the urban environment (Giri 
et al. 2022). Development practices (e.g., haphazard 
road construction) and deforestation have also 
contributed to degraded water quality. Natural 
contaminants like arsenic have affected inhabitants 
using groundwater as the major source of drinking 
water in southern Terai districts. Similarly, river 
water has high sedimentation during the monsoon 
season which has changed river morphology in the 
plain areas, including aggradation and degradation 
in some areas. In recent years, excessive sand 
mining has resulted in environmental degradation, 
ecosystem disruption, and increased vulnerability 
to natural disasters.

3.3 Climate Change and Water Risks

Climate change poses a significant challenge to 
Nepal’s economies, societies and environment. 
Studies indicate that Nepal has experienced a 2.5o 

C increase in maximum temperature in the last 
four and half decades (DHM 2017). The climate 
projections suggest that the future will be much 
warmer and wetter. The average temperature and 
precipitation are likely to increase by 1.7o C to 3.6o 

C and 11% to 23% by the end of the century under 
moderate and extreme climate scenarios (RCP 
4.5 and 8.5, respectively) (MOFE 2019). Although 
there are uncertainties in climate projections, 
temperature-related trends carry a higher 
confidence than precipitation trends. It is creating 
new challenges and exacerbating existing ones, 
leading to a range of impacts such as extreme 
weather events, water-related hazards, water 
scarcity, and declining food production. These 
impacts can have far-reaching consequences, from 
increased poverty and hunger to forced migration 
and conflict. Water-related risks are attributed to 

climatic drivers and other socio-economic and 
environmental changes such as land use and cover 
change, changes in population dynamics and 
migration, steep slopes and rugged topography, 
fragile geologies and strong seasonality of 
monsoon rainfall. The combined effect of climatic 
and non-climatic changes is an increasing risk of 
floods, glacier lake outburst floods (GLOFs), and 
landslide dam outburst floods (LDOFs). They are 
increasing the risk of cascading and compounding 
disasters. For example, in the Melamchi disaster 
in 2021, cascading disasters were triggered by 
anthropogenic and climatic factors and processes 
at various locations along the Melamchi River 
(Maharjan et al. 2021). The economic and social 
impact of such a disaster is high as these disasters 
cause loss of life and property, displacement of 
populations, and adverse impact on agriculture, 
water quality and quantity and ecosystems 
(Bhandari et al. 2020). For example, in 2021, 
extreme precipitation events in western Nepal 
damaged the ready-to-harvest paddy on 110,000 
hectares of land. Natural disaster prevention and 
mitigation must be integrated into development 
strategies to address these challenges.

3.4 Water Access, Gender Equality and 
Social Inclusion

Over the past few decades, Nepal’s urbanization has 
risen sharply as more people move to urban areas in 
search of better employment prospects and service 
access. At least 30% of the population will be urban 
in 2031, compared with 18% in 2016 (MoAD 2016). 
This phenomenon has put pressure on existing 
water infrastructures and therefore affects access 
to water. Low-density water infrastructure is also 
hindering adequate access to water. People without 
access to improved sanitation and basic water 
services account for 10.8 million and 3.5 million 
people, respectively. Only 19% of the population 
has an improved drinking water source on the 
premises (CBS and UNICEF 2020). The functionality 
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of the water supply system is an issue, with only 
28% of the water supply being reported to be 
functioning and almost 40% requiring major repairs 
(DWSSM 2019). Thus, actual access is far below the 
reported access to the water supply. Non-traditional 
irrigation technologies, small-scale multiple-use 
water systems, and solar-powered pumps are 
gender-friendly water solutions for agri-food 
systems and increasing economic opportunities for 
women, returnee migrants and smallholder farmers. 
However, subsidies for irrigation technologies are 
yet to be targeted properly and there is room for 
improvement in making water sector institutions 
more inclusive.

3.5 Governance Challenges

Institutional arrangements for water management 
governance are dynamic at scales more complex 
at the federal level. Water governance requires 
coherent policies, including multi-stakeholder 
dialogues, data-driven decision-making and 
planning, and capacities for enabling newly 
established provincial and local governments to 
plan, implement and monitor water development 
and share benefits equitably. The 2015 
Constitution of Nepal has mandated all levels of 
the government their roles and responsibilities 
regarding water by ensuring single and common 
rights for water resources, irrigation and water 
supply (GoN 2015). While the MoEWRI is the key 
ministry for hydropower, irrigation, water-induced 
disasters and other key aspects of water resources 
development and management at the central 
level, the Ministry of Water Supply oversees water 
supply for drinking and sanitation. The WECS 
guides water and energy resources management. 
Eight other sectoral ministries also implement 
water-related interventions at the national level. A 
dedicated ministry at the provincial level looks after 
water resources development and management. 
Intergovernmental and intra-governmental 
coordination and relationships that emerged in 

the federal context are very complex. It requires 
coordination and cooperation across the sectors to 
achieve development outcomes from sustainable 
water management.

Several policies related to water resources, irrigation 
and disaster risk reduction need revisions to align the 
functions and roles of three levels of the government 
and related sectoral public institutions. Absent federal 
water laws and rules, there is limited policymaking 
and lawmaking at the national and provincial levels 
(DRCN 2020). Lack of clarity on roles among public 
water institutions and overlapping responsibilities 
pose barriers to effective coordination to provide 
reliable water services (Sharma and Adhikary 
2020). There is a need to strengthen intra-and 
intergovernmental coordination and participation 
of multi-stakeholders in water sector policymaking, 
practices and capacity building. In addition, it is 
necessary to empower local water user groups and 
their networks to plan and implement water supply 
and management guidelines. Programs are needed 
to promote climate-resilient technologies for water 
use and conservation. Indigenous knowledge is 
commonly practiced at the local level for water 
conservation. Development systems should be 
promoted along with scientific knowledge to ensure 
future water security.

Community institutions are important stakeholders 
in delivering water security, adopting and scaling 
climate-resilient irrigation and water technologies, 
as they play a critical role in policy advocacy, 
sharing information and investing in sustainable 
conservation, management, water use and natural 
resources (Pradhan et al. 2022). It is important to 
promote multi-stakeholder dialogue (MSD) platforms 
and knowledge forums to connect governments, 
private sector actors, water user associations, 
research institutions, academia and development 
partners to discuss challenges and opportunities 
for scaling good practices and technological 
innovations on water resources management to 
help design targeted and workable solutions. 
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4 ENHANCING 
INCLUSIVE WATER 
SECURITY

Enhancing water security in Nepal in the context 
of climatic and non-climatic change includes 
maximizing water-related benefits and minimizing 
disaster risk. Key strategies toward that endeavor 
are summarized below.

4.1 Ensuring Water Supply And Access

Access to a safe and sustainable water source is 
imbalanced because of economic water scarcity. 
Equitable and secure access to safe water is a 
prerequisite for minimizing the risk of water-
related disease to communities and ensuring 
sustainable development. Ensuring food security 
through agricultural productivity requires year-
round irrigation (YRI), which requires investment 
in irrigation infrastructure and its operation and 
maintenance. Given the seasonality of water 
availability in Nepal, investment in water storage 
must be prioritized to achieve YRI and other 
secondary benefits. Keeping healthy watersheds 
and springshed with their conservation and 
wetlands management is crucial for ensuring 
sustained water supply to mountain communities. 
Monitoring groundwater resources with spatial 
and temporal resolution is also important for 
avoiding the over-exploitation of groundwater 
resources. Water is a key input to hydropower, the 
main source of energy in Nepal. Ensuring adequate 
access to water for hydropower has a critical role in 
energy security. Energy security contributes to the 
socio-economic development of Nepal.
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4.2 Sustaining Water Environment

The goal for a healthier aquatic environment is to 
ensure that no wastewater (domestic or industrial) is 
discharged directly into freshwater bodies without 
recycling and nutrient recovery to regulate the 
influx of solid waste and maintain a flow regime. 
This is essential to ensure adequate environmental 
flow (eFlow) into rivers and lakes both in quantity 
and quality and to meet the spiritual and cultural 
needs (sFlow) of many who use these water bodies 
for rituals. This requires interventions in river and 
watershed protection. Nature-based solutions are 
cost-effective with benefits for the environment, 
biodiversity, livelihoods and economies, which 
also promote climate change mitigation and 
adaptation and disaster risk reduction. It avoids net 
loss of biodiversity that support rural livelihoods. 
Implementing and monitoring nature-based 
solutions helps prevent the illegal discharge of 
effluents and needs to be prioritized to sustain 
the aquatic environment. The low penalties for 
non-compliance to eFlows than the economic 
value of energy generation by using that amount 
of discharge in hydropower projects need to be 
reviewed. The existing capacity of wastewater 
treatment infrastructure in Nepal cannot treat 
all the wastewater generated in the country’s 
urban centers; therefore, more investments are 
required for wastewater treatment infrastructure. 
Measures for reducing waste through reduction, 
reuse and recycling need further promotion. All 
these initiatives can be implemented effectively 
in partnership among government agencies, the 
private sector and local civic groups, including 
academics and spiritual leaders.

4.3Reducing and Managing  
Disaster Risks

Hydro-meteorological information, forecasting and 
warning systems are key to reducing and managing 
risks of water-induced disasters. Unfortunately, 

Nepal faces challenges in collecting and 
processing this information due to limited data 
collection systems, technical human resources 
and models. Integrating disaster risk reduction 
into sustainable development requires decision-
makers, professionals, and vulnerable populations 
to have sufficient knowledge, understanding 
and skills. Exchanging information about disaster 
risk reduction will improve these abilities and 
encourage a culture of safety. It is essential in 
Nepal to consolidate local management and 
communication capabilities. It is also necessary 
for experts, meteorologists, climatologists and 
hydrologists to work together to develop effective 
early warning systems with governments and 
communities so they have the means to respond 
to the challenges from a rapidly changing climate. 
The Department of Hydrology and Meteorology 
has been shifting its manual data collection 
systems to real-time data acquisition systems. 
However, this information needs to be translated 
to real-time risk (such as flood forecasting) 
and effectively communicated to the local 
communities for action and building resilience. 
Similarly, to lessen the negative effects of climate 
change on its infrastructure, economy and 
culture, it is essential to emphasize the need for 
climate-resilient infrastructure. Loss and damage 
have been evident in various forms, including 
floods, droughts, loss of agricultural productivity, 
displacement of people and other climate-related 
disasters. Addressing climate change requires 
global and coordinated collaboration by resource 
mobilization, including climate finance.

4.4 Gender Equality and Social 
Inclusion in the Water Sector

Nepal has progressive GESI policies (GoN 2015, 
NPC 2019a). Nepal’s Constitution recognizes 
the role played by natural resources in meeting 
people’s basic needs. It considers access to safe 
water, sanitation, and a clean environment as 
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fundamental rights of all. The water sector’s 
policies are gender-aware. The Irrigation Rules 2000 
ensures that at least 33% of the members of water 
user committees should be women. The Irrigation 
Policy 2013 (GoN, 2013) calls to make irrigation 
development gender and socially inclusive. The 
Water Supply and Sanitation Act 2022 (MoJJFA 
2022) recognizes the right of every citizen to 
drinking water and sanitation. The Act provides 
for equity consideration in fees for identified 
marginalized groups or individuals affected 
by calamities and women’s representation in 
intergovernmental coordination committees.

The country has made progress in gender 
equality and women’s empowerment, especially 
in the political sphere. Women make up 40% of 
the elected representative in local government. 
Including marginalized and diverse social groups 
in the local government has created an enabling 
environment for inclusive water decision-making 
and planning. Their representation in the federal 
parliament and provincial assemblies is 37% and 
34%, respectively. Although women’s participation 
in decision-making is still low, women’s inclusion in 
public service has increased significantly in the last 
decade because of the affirmative action policy. 
Currently, 26% of the workforce in the public 
service are women (MoWCSC 2021). Public, private 
and community institutions need to build capacity 
to implement these progressive policies to better 
deliver water services and technology transfer to 
farmers, women and marginalized groups and 
other stakeholders.

4.5 Sectoral Coordination for Balanced 
Socio-Economic Development

Nepal has adopted Integrated Water Resources 
Management (IWRM) as a principle to conserve 
and develop water resources using the 
hydrological boundary as a unit of resource 

management as directed by the Water Resources 
Strategy (2002) (WECS, 2002) and National Water 
Plan 2005 (WECS, 2005). The IWRM principle 
suggests that water must be considered 
holistically in its natural state and in balancing 
competing demands from other sectors (e.g., 
domestic, agriculture, industrial, cultural and 
environmental). However, sectoral silos still 
dominate resource practices in Nepal. Water, 
energy, food and ecosystems are interconnected 
and Nepal needs to consider the sectoral water 
demands while balancing the sustainability of 
ecosystems dependent on water resources. Due 
to the interconnectedness of water, energy, food 
and ecosystems, sectoral policies should reflect 
nexus thinking. Water can be a sustainable and 
inclusive solution to create local employment and 
improve livelihoods. For this, more investment and 
development priorities should be given to scale 
up climate-resilient irrigation and water supply 
technologies by developing the capacities of local 
governments, water user associations, farmers, 
youths, women and men, water professionals, the 
private sector and civil society (Sharma et al. 2016, 
Shrestha et al. 2017).

4.6 Promoting Good Practices in Water 
and Natural Resources Management

Nepal has good systematic planning and 
program implementation practices, community-
based natural resources management, and local 
adaptation uptake. Since 2010, Nepal has been 
engaged in systematic and evidence-based 
adaptation planning, including the development 
of the National Adaptation Program of Action and 
the Local Adaptation Plans of Action that guide 
the implementation of adaptation programs 
(GoN 2022c). The country has prepared a National 
Adaptation Plan and the second NDCs guiding 
sectoral programs will implement the international 
commitments on climate change.
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Nepal was among the first countries to produce 
a preliminary SDG Report in 2015 (NPC 2019b). In 
collaboration with key development stakeholders, 
Nepal set country-specific SDG-related targets to 
be achieved by 2030. Nepal has mainstreamed 
the 2030 Agenda into its national plans and 
policies, including the 15th Five-Year Plan, the 
national budget and sectoral plans. Nepal has 
introduced the National WASH Management 
Information System (a web-based geospatial 
platform), enabling a national monitoring system 
for WASH, which has been rolled out to 451 rural 
municipalities and 81 local governments, allowing 
them to prepare a costed WASH plan.

Nepal has several success stories of community-
based natural resources management. Community 
forestry, farmer-managed irrigation systems, local-
level water use master plans, community-based 
tourism and community-driven WASH programs 
are examples. Over 42,000 Water Supply and 
Sanitation User Committees provide drinking water 
and sanitation services (DWSSM 2019). Nepal’s 
community forestry has been a successful model 
for increasing the production and conservation 
of natural resources such as water and forest 
resources while offering livelihood assets for 
local communities (MoFSC 2016). Over 22,000 
Community Forest Users Groups are mobilizing 
53% of the households to manage around 40% of 
the national forests (GoN 2022b). Indigenous and 
local communities collectively utilize indigenous, 
traditional and local knowledge to deal with 
climatic and non-climatic stresses (MOSTE n.d.). 
Local practices of water conservation and use, such 
as multiple-use water systems, restoring dug wells, 
rainwater harvesting, ponds, water storage tanks 
and drip irrigation are contributing to an increase 
in income and food security of smallholder farmers 
(GC et al. 2019). Involving local communities 
in decision-making and empowering them to 
manage water sources and other natural resources 
help promote sustainable development in Nepal.

4.7 Investment in Research For 
Development

The GoN recognizes the roles of research, 
technology transfer, information and data 
governance to better prepare for and respond 
to the risks posed by climatic and non-climatic 
hazards. The National Adaptation Plan 2022 
estimates the need for USD47.4 billion to 
implement priority programs, including water 
resources and energy, WASH, forests, watershed 
and GESI, livelihoods and governance (GoN 2022). 
Investment is needed to promote and scale 
climate-resilient and smart WASH technologies, 
water research and capacity building at all levels.
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Evidence-based policies and programs are a 
prerequisite for the success of any intervention. 
Sufficient investment in developing reliable data, 
management and access is necessary to ensure 
appropriate evidence for intervention. Priority areas 
for advancing research and knowledge generation 
include promoting a culture of data sharing on 
water (periodic review of data availability, gaps 
and intervention requirements) and exploring 
and promoting technological innovations and 
associated tools. Developing and operationalizing 
an institutional mechanism for multi-stakeholders 
and inclusive science-policy-practice dialogues 
could be a vehicle to promote the practices and 

ensure research for development and its uptake. 
Although the GoN recognizes the importance of 
research for water resource management (MoEWRI 
2020), funding is limited to water science, research 
and innovation. Investments in a water security 
information system as a solution for data and 
information are pathways for promoting research 
and innovation for achieving water security in 
Nepal. Partnerships with universities, research 
centers, and other like-minded organizations are 
key to mobilizing resources for developing and 
updating water security information systems and 
knowledge generation.



POSITION PAPER ON
Enhancing Water Security in Nepal

16

4.8 Enhancing Water Governance

The principles of 3C (Cooperation, Coexistence 
and Coordination) are the mechanisms for the 
intergovernmental relationship among the three 
levels of government mandated by the 2015 
Constitution (Article 232). There is a need for cross-
sectoral coordination and collaboration to reduce 
overlapping interventions within and between the 
sectoral line agencies, ministries, departments and 
related institutions and entities.

The stakeholders of the water sector include 
governments, development and business 
communities, the private sector, research and 
academic institutions, local institutions and rights 
holders (youths, women and men farmers, forest 
users, gender minorities, people with disabilities 
and indigenous peoples) have an important 
role of delivering water security, adopting and 
scaling up climate-resilient irrigation and water 
technologies. They also play a critical role in policy 
advocacy, sharing information on and investing 
in sustainable conservation, management and 
use of water and natural resources (Pradhan et 
al. 2022). Multi-stakeholder water-energy-food-
ecosystem platforms at scale can foster cross-
sectoral collaboration for integrated management 
of water and natural resources. Water receives 
limited priority for development investment and 
discourses. In 2020–2021, the government allocated 
NPR 43.1 billion for the WASH sector, which is 
2.9% of the national budget (WaterAid 2020). 
Irrigation development interventions largely focus 
on large-scale infrastructure and canal irrigation 
systems, which require continuous operation 
and maintenance. Equal emphasis is required to 
promote small-scale and farmer-led surface and 
groundwater irrigation systems accessible to 
smallholder farmers, women and marginalized 
groups to improve agricultural productivity and 
food and nutrition security in the country.1

1 https://washmatters.wateraid.org/sites/g/files/jkxoof256/files/wash-fi-
nancing-factsheet-nepal.pdf

4.9 Capacity Strengthening in the  
Federal Context

The use of water resources for socio-economic 
development requires stakeholder capacity to 
be strengthened through regular investments in 
capacity-strengthening programs and technology 
transfer. A balance in capacity among the three 
levels of government, especially in addressing key 
challenges of water resources development and 
management is required.

4.10 Expanding Regional Cooperation

Nepal shares its rivers with China (upstream) and India 
(downstream) and is an important constituent of the 
Ganga Basin, generating 70% of its dry season and 45% 
of its average annual flow. While there are a few bilateral 
water-related agreements with India, they are mainly 
project-centric and lack a holistic approach to river basin 
management. Strong natural upstream and downstream 
linkages mean that cooperation among riparian 
countries of the larger Ganga-Brahmaputra Basin must 
address regional water concerns from floods to drought, 
hydropower, food production, environmental protection 
and riverine transport (Pandey et al. 2020a). Cloudbursts 
and heavy precipitation in Nepal have consequences 
for the floodplains of India. Nepal has also experienced 
disasters that originated in China. One in 2016 was from 
a GLOF and severely affected 36 MW of Bhote Koshi 
hydropower. About 21 potentially dangerous glacial 
lakes (Bajracharya et al. 2020) pose serious threats to 
livelihoods and infrastructure. To reduce similar disasters 
and open avenues for new areas of cooperation (e.g., 
inland navigation), meaningful regional cooperation 
is needed to improve real-time data collection of key 
climatic and hydrological parameters and early warning 
systems in key strategic areas. Regional cooperation 
among key Himalayan countries is critical and can 
help minimize disaster risk and maximize benefits. 
Regional cooperation can also be instrumental for water 
resource development. When Nepal develops enough 
hydropower, regional cooperation can facilitate cross-
border energy trade.
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5 THE WAY 
FORWARD: 
PRIORITIES FOR 
HOLISTIC WATER 
MANAGEMENT 
IN A CHANGING 
CLIMATE
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The GoN has committed to achieving socio-
economic development through water 
management in a changing climate. Aligning with 
international frameworks, including SDGs, Paris 
Climate Accords, Sendai Framework, the GoN 
has made progress in preparing national policies, 
strategies and plans on water management, 
irrigation development, WASH, climate change 
adaptation and resilience building, GESI, research 
and innovation.

Nepal’s approach to water security requires 
rethinking several aspects of water governance to 
achieve the SDG targets and those posed by climate 
change. During the second UN Water Conference 
(March 2023), the GoN wishes to highlight the 
common concerns of the Least Developed 
Countries and the Global South.

•	 The new governance system is an 
opportunity for advancing the SDGs: 
Nepal’s 2015 Constitution and the federal 
system of governance, along with the country’s 
commitments to SDGs, offer opportunities 
for bottom-up, inclusive and equitable 
development in the water sector. There is a 
need for national capacity building on policy 
reform, narrowing climate information gaps, 
promoting climate-informed decision-making, 
and resilient water infrastructure (GoN 2022c).

•	 Strengthening cross-sectoral synergies 
and collaboration required to enhance 
resilience to climate change: The water 
governance system in the decentralized federal 
structure creates a potential opportunity for 
cross-sectoral synergies, collaboration and 
learning for scaling climate-resilient water 
technologies and management practices, 
including small-scale irrigation, renewable 
energy and water supply systems. More clarity 
on roles and responsibilities among three 
levels of government and sectoral agencies 
for water resources management accelerates 
collaboration.

•	 Pursue opportunities for new research 
and innovation priorities to support 
water security: Achieving water security 
in socio-ecologically diverse settings and 
climate-vulnerable countries like Nepal 
requires a transformation of water systems 
to enhance water, food, and energy security 
and biodiversity conservation. Achieving 
this will require challenging conventional 
thinking and approaches and instead 
pursue opportunities for new research 
and innovation priorities to meet water 
security. A transformation in water science, 
innovations, practices, policy and institutions 
will be necessary to enhance water security. 

•	 The uniqueness of the mountain system 
requires prioritized global collective 
efforts to tackle climate change impacts: 
The IPCC’s sixth assessment report reiterated 
that climate change is causing water 
insecurities in all water-dependent sectors 
such as food, energy and ecosystems. For 
mountainous countries like Nepal, this 
will have critical impacts on people, the 
environment and the economy. Scientific 
data on climate change on water and 
related vulnerabilities and interventions for 
building the resilience of the people and 
the environment should be development 
investment priorities. Accelerated glacier 
melting may cause more water to flow in 
the short run but will eventually decrease 
river flow when the glacier storage is 
reduced. A warming climate will also lessen 
the basin’s snow storage capacity altering 
the seasonal flow. Extreme climatic events 
will cause disasters like cloudbursts and 
heavy rainfall (e.g., the Melamchi flood and 
the rainfall event after post-monsoon in 
western Nepal in 2021), which will affect 
society and the economy. Adaptive capacity 
across the sector needs to be strengthened.
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•	 Reducing and managing water-related 
risks in a changing context is equally 
important for water security: Strengthening 
the technical capacity of farmers and 
community-based natural resources institutions 
on climate-smart interventions, water quality, 
efficient water use, integrated management 
of water, land and natural resources, and 
improved water storage and nature-based 
solutions can build their resilience to climate 
change and water risks. Financial, technical, and 
policy support are needed to adapt to future 
water regimes and risks, with enhanced climate 
information, preparedness, innovations, and 
capacity development. Climate change and 
extremes are likely to affect both the water 
supply and demand side. Shrinking glaciers, 

drying springs, loss of soil moisture with 
increased temperature and erratic rainfall will 
alter water availability of local communities 
and river basins. This will affect water supply 
and access for WASH, agriculture, energy, 
ecosystems, and other sectors. Particular 
attention should be given to issues arising 
from the amalgamation of both climatic and 
non-climatic mal-development factors.

•	 Innovations and out-of-the-box solutions 
must address water security challenges: 
Given the complexity of the water sector and 
its interconnections across all other sectors 
and its relevance in achieving all 17 SDGs, 
investments are required to scale proven 
solutions and foster innovation and out-of-
the-box solutions. It includes innovation in 
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digital solutions (e.g., the development of 
water data and information sharing systems), 
innovation in technologies and knowledge 
transfer, and innovation in behavioral changes 
on water use and conservation.

•	 Building all forms of storage for 
sustainable use and conservation of water 
resources is vital: Building and managing 
a variety of storage options, from small-
scale wetlands and ponds to large reservoirs 
including lakes, soil moisture and groundwater 
is important and should be given priority. 
It is also essential to focus on conservation, 
restoration and effective management of 
existing community-managed small storage 
like ponds, tanks and rainwater harvesting 
systems. These storage options are crucial 
in addressing water resources’ temporal and 
spatial variability, especially during dry spells 
and droughts. It is essential to consider resilient 
infrastructure in the context of changing 
climate and develop storage solutions.

•	 Engaging role models, monitoring 
and learning processes strengthen 
implementation of gender equality 
and social inclusion policies in the 
water sector: Developing, engaging and 
empowering men and women role models in 
the water sector can help internalize equitable, 
inclusive and gender-responsive water 
solutions. The mechanism for recognizing and 
promoting knowledge, voices and experiences 
of all sections of society in water management 
accelerates translating policies into actions. 
More opportunities and mechanisms for 
ensuring the meaningful participation of 
women in water management decision-
making at all levels should be considered.

•	 Capacity building across the sectors 
(human resources and institutions) is a 
key to achieving water security: The water 
sector offers an opportunity for inclusive and 
sustainable development in Nepal. There is 
a need to develop the capacities of water 

institutions and human capital to ensure 
that water management interventions create 
synergies across the sectors, benefit all 
sections of society, support inclusive national 
development, implement GESI policies and 
recognize the voices and agency of women 
and underrepresented social groups. This 
requires targeted, transformative actions and 
continuous efforts at all levels of government 
and water institutions.

•	 Including water in COP27 brings 
opportunities and challenges: The recent 
conference of parties (COP27) of the United 
Nations Framework Convention on Climate 
Change (UNFCCC) included water in the cover 
decision for the first time. This recognition has 
emphasized the role of the water sector in 
delivering climate adaptation and mitigation 
benefits. Considering this development, the 
GoN will increase efforts in climate-friendly 
water management and implementing NDCs 
and NAPs.

•	 Climate financing brings opportunities but 
requires simplifying the access process: 
The climate crisis is a water crisis, so prioritizing 
water for climate change adaptation and 
mitigation is crucial. The water sector has the 
potential to harness international cooperation 
through climate financing for evidence-
based policymaking and practices on water 
solutions (e.g., empowering smallholder men 
and women farmers, water professionals, 
youths, entrepreneurs, business communities 
and marginalized groups). In countries like 
Nepal that are vulnerable to climatic-driven 
disasters, the recent development in COP27 
for mobilizing loss and damage funds could 
bring opportunities to utilize those funds for 
developing climate-resilient infrastructure and 
livelihoods. The difficulties in accessing climate 
financing for clean development mechanisms 
in the past underscore the necessity of 
streamlining the access process.
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•	 Strengthen adaptive water governance 
based on robust knowledge, data and 
information systems for resilient and 
inclusive development: Developing 
institutional capacities of all levels of 
government for evidence-informed 
policies and programs, practicing inclusive 
multi-stakeholder processes for planning, 
implementation and promoting the 
community of practices in the water sector 
can support transformative actions in tackling 
water challenges.

•	 Adapting learning from the success 
stories of Nepal’s development 
approaches to tackle water challenges: 
Nepal’s successful development models can 
help build community resilience to climate 
change and water risks. These include 
community forestry, farmer-managed 
irrigation systems, community WASH, 
agriculture collectives of women, indigenous 
people and youths, customary water and land 
management practices, and public-private-
community partnerships. Participation of 
these institutions in planning, monitoring, 
evaluation and learning is needed to improve 
water resources, irrigation and WASH 
development. Their roles are also critical in 
designing inclusive and user-friendly design 
of digital solutions to promote water security 
and scale up climate-resilient water solutions 
to improve food and nutrition security, GESI 
and environmental conservation.

•	 Development cooperation should 
prioritize new water science: A broader 
development framework that is inclusive, 
sustainable and resilient requires investment 
in research. It also requires re-visiting existing 
water technologies, especially traditional and 
indigenous technologies better attuned to the 
local hydro-ecology. These can be modified 

and improved with modern scientific and 
technological tools. Harnessing new and 
modified traditional water supply technologies 
is essential to reduce existing gaps in food 
and nutrition security, gender and social 
inequality, and to enhance agriculture 
productivity. Citizen science can be used while 
empowering local communities in collecting 
and validating information and practices. 
Integrated Water Resource Management 
has had a significant impact in changing the 
policy discourse in the past, but, today, it has 
been expanded to include links with food, 
energy and the environment through the 
nexus approach. New concepts such as virtual 
water and water footprints of not just food 
but also other items of daily consumption that 
require water in their production have to be 
fed into policy thinking to encourage ‘doing 
more with less’ at all levels of governance.
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