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Foreword

L

ife is difficult, if not impossible, without consistent access to clean water.
Yet unfortunately, too many societies around the world face life without it, a
bleak reality that for many threatens to become worse during this century.
Swiftly rising global demand for water, increasingly tight supplies of it, and
the stresses presented by a rapidly changing planet all are combining to
push societies into new and uncomfortable territory. The risk is that water
insecurity will lead to violent conflict within societies or across international boundaries.
The nightmare scenario, indeed the one we all fear, is that such conflict will involve the
world’s major powers.
There are few regions in the world where water insecurity
has as much consequence as it does in Himalayan Asia, a
term delineating the vast swath of the continent dominated
by Asia’s high mountain ranges and the rivers that flow from
them. Those mountains, including the Himalayas, produce
much of the fresh water that nourishes billions of people
across East, Southeast, South, and Central Asia. Rapid
population and economic growth in those regions are placing enormous stresses upon fresh water sources. Himalayan
Asia’s rivers in turn are experiencing complex hydrological changes arising from both direct and indirect human
intervention. Geopolitical competition, including among
distrusting nuclear-armed rivals, provides an unsettling backdrop to Himalayan Asia’s water challenges.
This study is the culmination of nearly two years’ work
conducted by the Atlantic Council’s Scowcroft Center for
Strategy and Security. Through a generous grant from the
Smith Richardson Foundation, and in cooperation with the

US Water Partnership, the authors of this study embarked
on an intensive exploration of the water security challenges
in Asia. Their research, which involved travel to the region,
expert interviews, and desk study, focuses on the intersection between Himalayan Asia’s changing ecology and the
dynamic competition for geopolitical leadership among its
major powers.
The Scowcroft Center’s mission is to develop non-partisan
strategies to address the most important security challenges
facing the United States and the world. These strategies are
informed by the Center’s strategic foresight and risks analysis
capability, which enables it to produce world-class, forwardlooking analyses of global and regional trends. This study is
fully in keeping with the Center’s mission.
I hope that you find this report to be as rewarding a read
as I did, that it will help you better understand this complex
topic, and that it will ultimately inspire you to help lead the
way in finding solutions to this critical challenge.

90 Endnotes

Ambassador Paula J. Dobriansky
Former Under Secretary of State for Global Affairs (2001–2009);
Board Director and Member of the Executive Committee, Atlantic Council;
Vice Chairman of the National Executive Committee, US Water Partnership
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Executive Summary

H

imalayan Asia is a shorthand term referring to the Asian countries that
depend on river water from the high mountain ranges of the Tibetan
Plateau. As the rivers produced by the Himalayas and other mountain
ranges on the Plateau are under increasingly serious pressure, water insecurity threatens much of the continent’s peace and security. Himalayan
Asia’s transboundary water dynamics threaten to erode interstate cooperation, including among the continent’s major powers, risk worsening geopolitical
competition, and heighten the odds of domestic and interstate conflict. Yet there are viable
pathways for avoiding such outcomes, the most important of which treat water as a shared
resource to be managed cooperatively.
At the center of Himalayan Asia are the Hindu KushHimalayas, Pamir, Karakoram, and Tian Shan mountain
ranges. Often collectively referred to as Asia’s ‘water tower,’
these mountain ranges contain the world’s largest amount
of ice and snow outside of the two poles, and in turn are the
source of Asia’s most important rivers, including the Mekong,
Indus, Amu Darya, Ganges, Brahmaputra, Irrawaddy, Yellow,
Yangtze, and Salween rivers. Billions of people living in China,
India, Pakistan, and other Asian states depend on them for
their fresh water.
Most of the water tower’s major rivers traverse multiple
countries, several across contested national boundaries. The
rivers face stresses arising from both water demand and
supply. On the demand side, Asian water use is increasing,
owing to rising population, greater agricultural production,
increasing urbanization, rising industrial production, intensive
dam-building, and much more. Many of the rivers face multiple such factors. The water tower and its rivers also face an
uncertain supply-side threat arising from climate change. A
warmer climate is melting the water tower’s 54,000-plus glaciers that are the source of its rivers. A warmer climate also
will shift precipitation patterns. These changes, plus higher
temperatures, will have significant impacts on agriculture,
settlements, fisheries, energy production, and more across
Himalayan Asia.

2

ECOLOGY MEET GEOPOLITICS WATER SECURITY IN HIMALAYAN ASIA

There are four regions in Himalayan Asia: East Asia, Central
Asia, South Asia, and Southeast Asia. Because China controls
the Tibetan Plateau, it contains the headwaters of transboundary rivers that stretch across all four regions. These
rivers include the Indus, Brahmaputra (known as the Yarlung
Tsangpo in China), Mekong (Lancang in China), Salween (Nu
in China), Irtysh, and Ili rivers.
Within East Asia, China has a limited water supply, a
gargantuan water demand, and a severe internal water imbalance between its drier, thirsty north and wetter south. On
the demand side, China’s booming economy and expanding
population have placed its surface and groundwater sources
under extreme pressure. On the supply side, China has been
one of the world’s foremost devotees of gargantuan water
projects. Water quality is a serious problem within China.
China, Russia, and Mongolia share the Amur River basin,
with much of the river’s main channel forming the boundary
between Russia and China, a rarity for China in that it is not
in a commanding upstream position. China supports more
hydroelectric dams and other infrastructure along the Amur’s
main channel, which Russia has resisted to date.
Central Asia, which includes Kazakhstan, Tajikistan,
Kyrgyzstan, Turkmenistan, and Uzbekistan, has a limited and
variable water supply. The Syr Darya, Amu Darya, Irtysh, and
Ili rivers run through semi-arid landscapes before draining
into several internal lakes.

THOMAS DEPPENBUSCH/FLICKR

Himalayan Asia: Water Overview

Mountains in the Tian Shan
range, Kyrgyzstan. The Tian
Shan range is one of several
high-altitude mountain ranges
within Asia’s water tower.

On the supply side, the region’s high mountains are
warming faster than the global average, producing greater
variability in water supply. On the demand side, Central
Asia’s ecology has been under threat for decades, extending
back to the Soviet Union’s decimation of the Aral Sea.
The Central Asian republics live within a competitive
energy-versus-water tradeoff that the Soviets created.
Diplomatic agreements have not proven strong enough to
overcome divergent national interests. There is little interest in tackling the Aral Sea’s fundamental problem, which is
that the level of cotton production robs the lake of the water
necessary to sustain itself.
South Asia faces severe water-related challenges including declining per capita water resources, large and growing
populations, a dependence on irrigated agriculture, low
water use efficiencies, and poor water management.
South Asia’s transboundary water resources consist of two
major river systems, the Ganges-Brahmaputra-Meghna and
Indus systems, plus large aquifers. These water resources
are under increasing stress. Together, the six countries in
South Asia (India, Pakistan, Bangladesh, Afghanistan, Nepal,
and Bhutan) have a population of 1.8 billion people, many of
whom are poor, making food security a massive challenge.
Agriculture faces competition from the energy sector and
cities. Water pollution is a major problem. Coastal flooding and saltwater intrusion into groundwater sources is a

growing challenge, as are changing sedimentation patterns.
South Asia is beset by intense bilateral rivalries between
its major powers (India and Pakistan on the one hand, China
and India on the other) as well as between the major and
minor powers. Unresolved border disputes, longstanding
historic grievances, and geopolitical competition have led to
the securitization of water.
Southeast Asia is defined as all countries within the two
major transboundary river basins, the Salween and Mekong
basins, which are the most important sources of surface
fresh water in Southeast Asia (aside from the Irrawaddy
River, which lies almost entirely in Myanmar).
Southeast Asia’s water politics is about electricity versus
food. The Mekong and Salween rivers are among the world’s
most biologically productive. At the same time, both rivers
are attractive for hydroelectric development, and several
governments are eyeing them for hydroelectric dam construction. The primary controversies involve dams that are
planned or under construction from Laos and Myanmar
southward. The most controversial of these are in Laos.
Multilateral instruments to manage transboundary river
conflicts have proven largely ineffective. The Mekong River
Commission (MRC) has been unable to contain divergent
national interests. In keeping with its reluctance to enter
multilateral forums not of its own making, China has refused
to both become a member of the MRC and negotiate jointly
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with Myanmar and Thailand concerning the Salween River. In
2016, in what was widely interpreted as an attempt by China
to increase its influence across Southeast Asia, it created the
Lancang-Mekong Cooperation Mechanism, a regional organization designed to expand cooperation in the region.

Water and Geopolitics
in Himalayan Asia
Water contributes to Himalayan Asia’s complex geopolitics
while being subject to the continent’s many geopolitical divisions. Hydrologically, China is upstream of nearly everyone
else, giving it a commanding position. Other countries also
enjoy upstream positions (India, for example, is upstream of
Pakistan and Bangladesh). This hydrological asymmetry is
matched by geopolitical asymmetry, with China possessing
outsized power.
China’s predominant diplomatic inclination is to refuse participation in multilateral forums surrounding transboundary
water use, instead preferring bilateral economic diplomacy,
much through its Belt and Road Initiative (BRI). Unfortunately,
the BRI’s overall lack of transparency makes it difficult to
divine the role that water investments play in China’s plans.
China and India compete indirectly for influence among
their South and Southeast Asian neighbors, with transboundary waters occasionally part of the mix. They share one
critical river, the Brahmaputra River (the Yarlung Tsangpo
in China). India’s existential fear is that China will someday
divert the river northward. China also views India’s intentions through a national security lens, seeing threats in Indian

Broadly speaking, there are two sets of fears when it
comes to water and its relationship to security: the water
wars hypothesis and the spillover hypothesis. The water wars
hypothesis claims that as states exist in a zero-sum competition for scarce water resources, they are willing to go to war
to prevent others from taking their share of transboundary
water resources. The water war narrative makes for compelling reading, but there is no evidence of interstate water wars
during our own time or in the past, whether in Himalayan
Asia or anywhere else.
The spillover hypothesis refers to the risk that increasing
water scarcity and/or variability will undermine domestic
stability, in turn spilling over into the international arena.
The logical pathway is: rising water scarcity and variability
in water supply, combined with poor water governance,
creates domestic water insecurity, which causes a series of
destabilizing effects including rising food insecurity, migration, and rising subnational tensions among different groups
up to and including violence among those groups; ultimately,
these effects begin to spill over into the international sphere
through various pathways, including out-migration. Under
the worst-case scenarios, water insecurity contributes to the
breakdown of vulnerable societies, resulting in civil conflict
and its transmutation to surrounding states.
As domestic water disputes and conflicts are already
common in Himalayan Asia, one can forecast scenarios in
which water insecurity at the domestic level bleeds into the
international one through blame-shifting processes (where
politicians blame outsiders, including foreign governments,
for water stresses) and grievance politics that brings water
issues together with territorial control, ethnic and religious
identity, and historical animosity.

plans to dam the Brahmaputra’s tributary rivers in Arunachal
Pradesh, a contested territory. India and China have no
formal mechanisms for resolving their disagreements over
the Brahmaputra/Yarlung Tsangpo.
Hydro-diplomacy is central to the bilateral relationship
between India and Pakistan. The Indus Waters Treaty (IWT)
has survived the many down periods in Indian-Pakistani
relations intact. But the IWT falls well short of being comprehensive and malleable enough to deal with novel challenges
such as climate-driven changes in Indus water levels. The
deep wells of distrust and suspicion within both countries
about the other’s motivations and behaviors continue to
strain relations over the Indus.
In Central Asia, rivers are part of a complex geopolitical
landscape consisting of suspicion-fueled rivalries and major
power competition for influence. The central disputes involve
the region’s most important rivers, the Syr Darya and Amu
Darya, pitting the three downstream republics (Kazakhstan,
Uzbekistan, and Turkmenistan) against their upstream neighbors (Tajikistan and Kyrgyzstan). Of Asia’s major powers,
Russia and China are currently the most active in influencing
Central Asian affairs.
Himalayan Asia’s many water disputes are made worse by
low trust among riparian states. China, India, and Pakistan all
lay claim to overlapping pieces of territory running along the
mountainous regions that the three countries share, and that
form important portions of their transboundary watersheds.
These claims are part of emotionally fraught and historically
laden disputes. Overlaid against these worries are perceived
threats to their national sovereignty and territorial control. It
is easier politically to define water problems as coming from
outside national boundaries. Invoking the external threat is
a tried-and-true method for politicians to deflect away from
domestic criticism, particularly in those parts of Himalayan
Asia where such messaging finds ready audiences. These
motives are buttressed by utilitarian mindsets that predispose national governments toward unilateral river use and
away from joint river management.

Three Big Questions (and Some
Recommendations)

1

The Yarlung Tsangpo River
flows through China. In
downstream India and
Bangladesh, the river is
known as the Brahmaputra.
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Across much of Himalayan Asia, water has become part of a
geopolitical chess match, viewed as an asset to be protected
against encroachment by one’s international rivals and/or as
a lever for influencing rival states. Securitization leads states
to adopt inflexible, hardline positions vis-à-vis their neighbors while discouraging them from looking inward at their
own vulnerabilities. Securitization can play into the hands of
politicians who use their domestic constituencies’ fears and
grievances against constructive solutions, via pointing to
their rivals’ water-threatening behavior, which is frequently
more imagined than real.

ANDREW AND ANNEMARIE/FLICKR

Water and Security in Himalayan Asia

What are the risks of conflict over transboundary
waters in Asia?

Whereas interstate warfare over water is unlikely in the short
run, there is more risk of violent conflict over the longer run,
given the intense supply-versus-demand squeeze underway.
Experts believe there is considerable risk of domestic conflict
over water and fear that it will bleed outward into the international arena, in the form of out-migration, blame-shifting
of neighbors, and more. Absent hydro-diplomatic breakthroughs, there is a high risk that transboundary water will
become an even greater source of tension and competition
among geopolitical rivals in Himalayan Asia.
Better governance at both the international and domestic levels is essential. Sharing data and coordinating policy
with a neighbor—for example on flood warnings and climate

Technology alone will not save the
day, but new technologies will be
critical to help solve Himalayan Asia’s
water challenges.

risks—can help manage domestic resources and mitigate
one’s own risk exposure to transboundary stresses. And
better management of domestic resources can help lessen
the potential impacts of vulnerabilities to international risks
while mitigating the domestic stresses that might generate
spillover instability.
Improved data and monitoring can improve tracking and
understanding of hydrological conditions. Although water
data is often treated as a state secret, that condition is
swiftly being eroded given technological changes in remote
sensing and other areas. More broadly, civil society can help
develop more effective subnational, national, and transboundary water management.
At the international level, Himalayan Asia’s transboundary
water management regimes need strengthening. Instead
of trying to create new comprehensive basin-level treaties
from scratch, a better strategy might be to build from the
bottom up. Such efforts might focus on negotiating parts
of the larger basin puzzle, for example through negotiating
a resolution to a controversial dam. Success would serve as
a trust-building exercise that then would enable additional
negotiations. Expanding hydro-diplomatic engagement
through better use of ‘Track 1.5,’ ‘Track 2,’ and ‘Track 3’
approaches has proven effective in building knowledge and
trust within the Brahmaputra basin.

2

Will technology save the day?

Technology alone will not save the day, but new technologies will be critical to help solve Himalayan Asia’s water
challenges.
Desalination is a proven technology that can increase the
supply of fresh water in coastal regions.
Although some countries such as Israel have overcome
water scarcity through desalination, replicating its experience
will be difficult, if not impossible, elsewhere. Despite decreasing costs, desalinated water remains expensive, making it
useful for municipal drinking water and commercial and
industrial purposes in coastal areas, but not for agriculture.
Desalination should be one piece of a comprehensive solution set for Asia’s water challenges.
There are promising agricultural technologies in existence,
in development, or on the horizon. As Asian agriculture is
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the most heavily irrigated in the world, making it more water
efficient is imperative. Only a small fraction of all irrigated
land in Asia is fitted with drip irrigation technologies, as
smallholding farmers have proven reluctant to adopt and
maintain them. Many water experts are excited by advances
in remote sensing technologies, which have enormous
power to assist in agricultural production, including the more
efficient use of water, down to the farm level and in real
time. Agricultural biotechnology also stands at the cusp of
breakthrough innovation. Advances in genomics and genetic
engineering are allowing scientists to understand plant
genetic patterns to improve crop performance yield. There
is considerable optimism that seeds that perform well under
water scarcity or higher temperatures will be developed over
the coming decades.
Regarding the water-energy nexus, decoupling energy
production from water use is critical. Scaling renewable
energy sources should be a centerpiece of Asian countries’ energy strategies. Economic and financial trends are
increasingly important in driving the shift to renewables.
China is driving much of the downward pressure on renewable energy prices. There is also considerable risk that
long-run returns on big hydroelectric dam investments will
not pay off. From the climate side, for example, the risk is
greater uncertainty on river water levels.

3

What should the United States do?

the Office of the Director of National Intelligence (ODNI)
to regularly update its Global Water Security assessment
(ODNI cannot do so on its own, it must be directed to
conduct such assessments). Doing so would send the clearest signal to United States’ partners and allies, and to US
government departments and agencies, that water security
is treated as a strategic priority at the highest level of the
US government. Water security is a non-partisan issue, and
easily could become a standard component of future strategic documents, including the NSS, across administrations.

The United States is the external superpower in the
Asian geopolitical context. If the United States plays to
its many strengths, it can maintain and even augment its
leverage within Himalayan Asia. With an eye toward the big
picture, this report offers some recommendations:
A. Define water’s place within the context of US strategic
interests in Asia
The first step is to create a coherent US government strategy toward Asia incorporating water as a pivotal element.
For the United States, an important part of the strategic
challenge is preventing water from contributing to both
state fragility (the spillover hypothesis) and international
conflict (the water wars hypothesis). Both of those outcomes would undermine every other US strategic objective
in Asia.
The US government should deepen its understanding of
the linkages between water and its strategic objectives, in
Himalayan Asia and elsewhere in the world, and articulate
those linkages in its top-level documents. A clear objective
should be the inclusion of water security into the National
Security Strategy (NSS) and other strategy documents
at the highest levels of governance (e.g., the Quadrennial
Defense Review). A related objective would be to direct

OPPOSITE PAGE: DANIEL MENNERICH/FLICKR;
THIS PAGE: DOCUMENTATION CENTER OF CAMBODIA (DC-CAM)/MAKARA OUCH/FLICKR

Moving goods on the Mekong
River in Vietnam. The Mekong
serves as a fishery, transportation
artery, irrigation source, and
power generator all at once.

B. Craft a compelling vision around water in Asia
An important task will be to craft a compelling vision for
how the United States can assist Himalayan Asian states
in solving their water challenges. A compelling vision
about water, including how the United States can help solve
water-related challenges in Himalayan Asia, would provide an opening for the United States to reassert its global
water leadership. A starting point would be to create or
commission a high-level report specifying exactly how
the US government and its partners should organize
its efforts around water to achieve its strategic goals
in Asia. That document should: describe how increased
water security contributes to societal resilience; emphasize
that water is critical to sustainable development, inclusive
prosperity, and cooperation in Himalayan Asia; stress that
the United States can help Himalayan Asian states achieve
water security through innovation, improved governance,
and enhanced cooperation; and articulate how the US
government should organize itself to best fulfill America’s
strategic goals.
With regard to how the US government organizes itself
to fulfill its goals, if the United States is to be taken seriously as an honest broker in Himalayan Asia, it needs to
show that it can do the hard work of regional engagement, with a commitment to transparent multilateral
diplomacy and building long-term regional dialogues
and processes. In the water context, the US foreign services do not have such a mission. That is one reason why
water experts believe that water needs a more permanent
and visible presence within the US government’s foreign
and security policy firmament. For several years, the US
Agency for International Development (USAID) has had
a global water coordinator and Office of Water, reflective
of the dominance of federal spending on water supply,
sanitation, and hygiene (WASH) programs. By contrast,
funding for the government’s hydro-diplomatic activities is
woeful. To partially correct this imbalance, a fully funded
and staffed water office and global water coordinator
position should be created within the State Department’s
Bureau of Oceans and International Environmental and

A Cambodian farmer
ploughs his field after
flooding subsides.

Scientific Affairs, empowered with a long-range mission
and equipped with interagency coordinating powers. Peer
positions, focused on global water security, ought to be
established within the US Department of Defense and
National Security Council.
C. Work with key allies and partners around the vision
To make the connection between water and US national
security, including the risks to US strategic goals in Asia,
the vision will need to be translated into thoughtful, wellarticulated, well-planned, and fully fundable plans that can
be implemented with allies and partners on the ground.
Ideally, the US government would develop long-range
plans that would focus on a mix of policies and processes
designed to increase societal resilience to water-related
shocks. Capacity building, development of best-practice
policies and infrastructural investment strategies, and
diplomatic engagement on transboundary water resources
would all be included. One key is to expand the definition of
who qualifies as a partner. Subnational actors ranging from
civil society groups to businesses to provincial governments
to local farmers all are key to water-related outcomes.
While the US government’s foreign affairs departments and
agencies engage subnational actors, the engagement is ad
hoc. To improve, the US government should create a fully
funded and staffed office for subnational engagement in
the State Department to track interactions with subnational
actors, devise strategies for engagement, and coordinate
the government’s diplomatic outreach.
Another practical step would be to empower the US
government’s scientific agencies to: fully engage at the
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Asia’s water tower contains the
highest glacier and mountain in the
world: the Khumbu Glacier leading to
the slopes of Mount Everest, Nepal.
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Integrated Mountain Development (ICIMOD, an intergovernmental organization based in Kathmandu).
D. Protect Himalayan Asia’s water tower
The United States should support the protection of
Himalayan Asia’s water tower—the HKH ranges, their ecosystems, and the rivers spawned by them. The water tower
is the single indispensable feature of Asian geography, one
that serves the collective interests of billions of people.
The Arctic Council is the appropriate model. The Arctic
Council is an intergovernmental forum whose eight
member states work cooperatively on common environmental and scientific challenges facing the Arctic region.
Two of these member states are Russia and the United
States, which despite being geopolitical adversaries have
managed to cooperate on the Arctic.
The United States government should pick up this mantle
and support processes leading to the creation of an intergovernmental forum for the environmental and scientific
stewardship of Himalayan Asia’s water tower. Those processes should mirror the processes that led to the creation
of the Arctic Council in 1996. A similar permanent, legally
established and recognized intergovernmental forum, like
the Arctic Council, could be created for Asia’s water tower. If
the US government were to lead such an effort, its best play
is to utilize its diplomatic strengths to bring other nationstates, multilateral organizations, and civil society into a
consensus-building coalition for the creation of precursor
institutions and processes. Those institutions and processes
should follow the Arctic Council’s template.
Given that the United States is not a riparian state, the
US government should support those multilateral, civil
society, and scientific organizations that wish to lead this
endeavor. The purpose of such a forum would be to facilitate collective knowledge building and policy development
among the HKH states. In advancing an HKH forum, the
United States should seek diplomatic support from other
Arctic Council states that also are active in advancing
hydro-diplomatic relations around the world, including Sweden and Norway, plus Arctic Council observers
Germany, the Netherlands, and Switzerland.
One additional and simple recommendation is to create a
special representative for Himalayan affairs (or similar title)
to coordinate the US government’s efforts and facilitate the
creation of an Arctic Council-like forum for the HKH region.
This position should be placed within the Bureau of Oceans
and International Environmental and Scientific Affairs, in
keeping with the Arctic Council’s institutional home at the
State Department, and in keeping with the goal to establish an HKH body focused on environmental protection and
scientific research.

SECTION I

Introduction

WENZEL PROKOSCH/GRID ARENDAL

international level; ensure the international availability
and distribution of their data; and develop partnerships
with national and international agencies, the private
sector, and civil society in the development of open
source data tools that are tailored to end users including non-profits, agricultural extension services, disaster
management agencies, and individuals (e.g., farmers).
The US government’s scientific organizations such as the
National Aeronautics and Space Administration (NASA),
US Geological Survey (USGS), and National Oceanic and
Atmospheric Administration (NOAA) gather among the
best and most comprehensive water data in the world. So
too do many of its private-sector firms. The challenge is
to find ways to have that data be used on the ground by
people who make decisions about water use in Asia.
A related and important step would be to create an early
warning system focused on predictions of water-related
fragility. The US government should, in coordination with
academic analysts and international scientific organizations, develop an early warning of potential water conflict
hotspots in Asia and elsewhere in the world. The models
here include the Famine Early Warning Systems Network
(FEWSNET), a famine prediction service created in 1985
by USAID, and SERVIR-Himalaya, a Hindu Kush-Himalaya
(HKH) satellite monitoring service created by the NASA
and USAID in cooperation with International Centre for
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and significant improvements in water use efficiencies,
the demand for water in Asia will continue rising through
mid-century.
Second, water governance in Himalayan Asia leaves much
to be desired. While this is painting with a broad brush—
several Asian states, including Singapore, Japan, and South
Korea, are generally regarded as highly competent at water
governance—most of the countries within Himalayan Asia’s
major river basins generally face numerous, often severe,
water governance challenges. The transboundary governance of water resources is in even worse shape. Himalayan
Asia’s transboundary rivers are poorly governed at bilateral
and multilateral levels, with few robust treaties and institutions governing how transboundary rivers and their basins
are used. Its transboundary aquifers are not governed by
international agreement in any way, shape, or form.
Finally, Himalayan Asia’s geopolitical dynamics intersect
with its water dynamics, creating a potentially dangerous
nexus of challenges that must be managed through skillful
diplomacy. Its geopolitical dynamics have a high potential to
both fuel water insecurity across the continent and in turn
be fueled by that insecurity, given the clash between water
supply and demand plus poor water governance across
much of the continent. Himalayan Asia is beset by a series
of rivalries among its major continental powers, as well as
among and between these powers and the continent’s less
powerful states. Those rivalries are fueled by historic grievances (e.g., the India-Pakistan dispute), by rapidly rising
powers that are upending continental diplomacy (China is
the most important of these), by competition for influence
(e.g., China and Russia competing in Central Asia, and India

physical goods necessary for every human activity. Although
two-thirds of the Earth is covered in water, the vast majority—97.5 percent—is salt water. And only a small fraction of
the remaining 2.5 percent of all water is available for human
use in the form of surface water and groundwater (much of
the world’s fresh water is at the Earth’s two poles). Therefore,
any systemic changes to hydrological cycles threaten to
upend complex and often delicate relationships between
human and natural systems. This describes reality across
most of Asia, where the combination of human interference
in these systems plus climate-driven temperature and atmospheric changes are altering the timing and amounts of water
that are available to societies, and to the fresh water ecosystems that undergird much human activity, such as fisheries.
Water insecurity is increasingly acknowledged as a threat
to peace and prosperity. For years, the World Economic

The Hindu Kush Himalayan mountain ranges produce many
of the rivers spawned by Asia's water tower.
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At the center of Himalayan Asia are the Hindu KushHimalayas, Pamir, Karakoram, and Tian Shan mountain
ranges. Often collectively referred to as Asia’s ‘water tower,’
these mountain ranges contain the world’s largest amount
of ice and snow outside of the two poles, and in turn are
the source of Asia’s most important rivers, including the
Mekong, Indus, Amu Darya, Ganges, Brahmaputra, Irrawaddy,
Yellow, Yangtze, and Salween rivers. Collectively, these
rivers extend across four Asian regions: Central Asia, South
Asia, Southeast Asia, and East Asia. Billions of people living
in China, India, Pakistan, and a dozen or more other Asian
states depend on them for their fresh water, either entirely
or in large part (groundwater also is an important source of
fresh water in certain regions). Himalayan Asia contains by
far the most critical sources of surface fresh water in all of
Asia, and arguably the entire world.
Within Himalayan Asia, there are three principal reasons
why the linkage between ecology and geopolitics is becoming increasingly important. The first is a rising gap between
water supply and its growing demand. On the supply side,
surface and groundwater sources are stressed across the
continent. Climate change will reduce water supply in some
critical sub-regions of the continent and increase the variability in that supply nearly everywhere. Moreover, water supplies
are frequently heavily polluted. On the demand side, rising
populations, especially in three major powers (China, India,
and Pakistan), plus rapid economic growth have translated
into rising demand for water for irrigation, industry, energy
production, and municipal uses. This demand has led to
overuse of the continent’s surface water sources (rivers and
lakes, primarily) and its groundwater. Absent widespread

and China in South Asia), and by unsettled territorial disputes
in some the continent’s most important water-producing
regions (especially in contested mountainous territories
between China, India, and Pakistan). All of these features of
Asian geopolitics frequently lead to high levels of mistrust
that both complicate the task of creating robust transboundary water management regimes while, conversely and at the
same time, raising the odds that transboundary waters will
become sources of competition or even conflict among the
major powers.
The bottom line is that water is the world’s single
most precious natural resource, one of a tiny handful of
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imalayan Asia is a shorthand term referring to the Asian countries that
depend on river water from the high mountain ranges of the Tibetan
Plateau. As the rivers produced by the Himalayas and other mountain
ranges on the Plateau are under increasingly serious pressure, water insecurity threatens much of the continent’s peace and security. Himalayan
Asia’s transboundary water dynamics threaten to erode interstate
cooperation, including among the continent’s major powers, risk worsening geopolitical competition, and heighten the odds of domestic and interstate conflict. Yet there are
viable pathways for avoiding such an outcome, the most important of which treat water
as a shared resource to be managed cooperatively among a variety of actors, public and
private, national and subnational. Without such leadership and engagement, there is significant risk of water insecurity becoming a self-fulfilling prophesy, wherein states securitize
water and therefore define it in zero-sum geopolitical terms. That scenario has few, if any,
positive outcomes.
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Report method and plan
THE FINDINGS IN THIS DOCUMENT RESULTED FROM A COMBINA-

tion of desk research, interviews, and field study. Although
the authors consulted hundreds of published documents,
their insights were sharpened the most by input from dozens
of experts, interviewed in person and by phone over the
course of 2017 and 2018. All interviews were conducted off
the record. The authors solicited the opinions of experts
located in Asia, Europe, and North America, drawn from
the public, private, and non-profit sectors, academia, and
journalism. In addition, source material for this report also
came from villagers living in Jammu and Kashmir state in far

NASA satellite image showing
contrast between heavy snow
and ice covering the Hindu
Kush Himalayan ranges and
downstream regions in South
Asia, February 2005.
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northern India. One of the authors had the good fortune to
visit the Ladakh region as part of a Himalayan research trip
for this report. While there, he interviewed several groups of
villagers for their thoughts on local water challenges.
This report is organized into the following sections. Section
II examines the water tower’s evolving hydrology and its
downstream effects, within the context of Asia’s changing
water dynamics. Section III provides an analysis of water and
geopolitics, through an examination of how transboundary
water resources intersect with the geopolitical interests and
perspectives of major and minor powers in Asia. Section IV
segues into a related conversation about the relationships
between water and security. Finally, Section V asks three big
questions about water and Himalayan Asia’s future, providing recommendations for reducing the risk of water conflicts
and improving the odds of cooperation over transboundary
water resources. One of these questions is about the United
States, its strategy, interests, and policies.
Two Special Sections, placed at the end of this report,
explore several important topics for those readers interested in more depth. Special Section I explores Asia’s water
dynamics in greater detail, addressing water stresses across
major sectors (agriculture, cities, and energy) and regions
(South, Southeast, Central, and East Asia). Special Section
II highlights several of Asia’s “hot spots and blind spots,”
including: Asia’s hydraulic mission; the Indus River; the
Brahmaputra/Yarlung Tsanpo River; the Mekong/Lancang
River; and the planned Rogun Dam. Each case illustrates one
or more important themes outlined in this report.

SECTION II

NASA EARTH OBSERVATORY

Forum’s global risks reports have ranked water-related
crises to be among the most probable and consequential
coming risks. Similarly, a 2012 US Intelligence Community
Assessment of Global Water Security, a first for America’s
intelligence services, hypothesized that water problems
will contribute to destabilizing key states around the world.
“When combined with poverty, social tensions, environmental degradation, ineffectual leadership and weak political
institutions,” it argued, water insecurity will “contribute to
social disruptions that can result in state failure.” Such intelligence community assessments also anticipate that some
states might leverage transboundary water resources to gain
advantage over their neighbours. Multiple other institutions are focusing on this nexus of issues surrounding water
insecurity, peace, and conflict, including the World Bank and
United Nations (UN).

Himalayan
Asia’s Water
Tower

H

Glacial river in the
Sagarmatha National
Park, Nepal.

This section summarizes the central features of Himalayan
Asia’s water tower and the importance of the rivers that flow
out of it. It also sketches the dynamics of water use across
the continent, with attention paid to the transboundary surface waters produced by the water tower.
Although there is no precise definition of the mountain
ranges within the water tower, for purposes of this report it
includes the Hindu Kush Himalayas (HKH), Pamir, Karakoram,
and Tien Shan ranges. The HKH ranges contain the tallest mountains on Earth, including Mt. Everest, and are the
most heavily glaciated. There are more than 54,000 glaciers
in the HKH ranges alone, giving them the third greatest
concentration of ice on Earth after the two poles. Many of
Asia’s greatest rivers originate in the HKH mountain ranges,
including the Mekong, Ganges, Brahmaputra, Indus, Salween,
Amu Darya, Irrawaddy, Yellow, Tarim, and Yangtze rivers. The
Tien Shan mountains lie to the north of the HKH ranges and
are the source of the Syr Darya and Ili rivers. The only rivers
included in this study that do not originate in what might
be called the water tower proper are the Irtysh and Amur
rivers. The Irtysh originates in the Altai mountains in western
Mongolia, and is shared by Mongolia, China, Kazakhstan, and
Russia. The Amur River’s tributaries originate in Siberia and
eastern Mongolia. The Amur is included in this study because
the river forms much of the border between two of Asia’s
major powers, China and Russia.
The water tower’s mountains themselves also are a significant feature of regional rainfall patterns. As a high altitude
wall stretching thousands of kilometers east to west, they
impact wind and moisture circulation patterns across much
of Asia. By far, most of the rainfall in the Indus River basin
and in the Central Asian rivers falls in the high upper basins
in the mountains, while the downstream areas are more
arid. The mountains therefore effectively ‘generate’ water
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not only as snow melt but crucially as rain too. This feature
is less important for the monsoon-dominated rivers like the
Mekong, where the greatest amount of rain falls well downstream of the mountains. (The HKH ranges play a role in the
monsoons: the high mountains create a ‘rain shadow,’ meaning that they block the monsoons’ path into China, confining
rains to South and Southeastern Asia.)
Collectively, the water tower’s rivers range across thousands of kilometers of Asian territory and dozens if not
hundreds of individual ecosystems. While generalizing about
the rivers is therefore a difficult proposition, they do share
some commonalities. Given the height of the water tower’s
mountain ranges, nearly all the rivers experience a significant
drop in altitude from origin to termination, which in turn
means that they are ideal for construction of hydroelectric
dams. Indeed, partly for this reason (hydroelectric dams also
are built in flatter landscapes), there are more dams already
built in Himalayan Asia, or in planning stages, than in any
other continent.
Furthermore, as none of the major rivers run through
temperate regions from start to finish, they are vulnerable
to high fluctuations in river flow. Part of this variability is
seasonal, with very wet seasons followed by very dry ones.
Spring and summer mountain snow melt gives the rivers
their water through the dry seasons. For the rivers that run
through South and Southeast Asia, monsoons add to this
seasonal variability. The major monsoon season is the June
to September/October summer monsoon. (The season
has a slightly different onset and departure for South and
Southeast Asia.) Since summer is the monsoon season, when
precipitation is extreme, snowmelt is less important to river
flow in these months. For river levels in South and Southeast
Asia, meltwater is most important in the so-called ‘shoulder’
seasons in spring and fall, before and after the monsoon.

PETER PROKOSCH/GRID ARENDAL

imalayan Asia’s water tower is the most important source of fresh water in
Asia, with its major and minor rivers providing water to billions of people
north to south and east to west. The tower refers to the high-altitude
regions that sit at the center of the continent and collectively act as a kind
of water-generating engine for Asia. Because the tower’s high mountain
ranges contain vast quantities of ice and snow, they produce a long list of
rivers, including the Mekong, Ganges, Brahmaputra, Indus, Salween, Amu Darya, Syr Darya,
Ili, Irrawaddy, Yellow, and Yangtze rivers. Collectively, those rivers flow into every region
of the continent except for West Asia (the region extending from Iran westward) and the
Caucasus. Moreover, because these mountain ranges straddle China, India, Pakistan, and
other countries with contested borders and regions, the water tower is itself a key part of
Asia’s geopolitical competition.

There is also a ‘Northeast’ monsoon season for South
and Southeast Asia, running from October to December
(Northeast refers to the origins of prevailing winds). For
the HKH ranges, the Northeast monsoon brings much less
precipitation, but it is the major source of rainfall for peninsular India. To complicate matters, these seasonal fluxes can
be out of sync with water demand, whether for agriculture,
hydroelectric power generation, or other uses, depending on
river basin and region-specific seasonal weather patterns.
With a few exceptions, the water tower’s rivers are
transboundary rivers rather than national ones. Unlike the
Mississippi River Basin, which lies almost entirely in one
country, most of the water tower’s rivers straddle multiple
countries. Moreover, several of these rivers run across jittery
national boundaries, as in the cases of the Brahmaputra/
Yarlung Tsangpo (China, India, Bhutan, and Bangladesh),
the Indus (China, India, Pakistan, and Afghanistan), the
Mekong (China, Lao PDR, Thailand, Myanmar, Cambodia,
and Vietnam), the Amur (China, Russia, and Mongolia),
or the Amu Darya and Syr Darya (Kyrgyzstan, Tajikistan,
Kazakhstan, Uzbekistan, and Turkmenistan), and the
Salween/Nu (China, Myanmar, and Thailand). The few purely
‘national’ rivers that arise within the water tower include the
Yangtze and Yellow rivers (China) and the Irrawaddy River
(Myanmar).

While power dynamics among riparian countries are not
geographically determined (meaning that upstream countries automatically have power over downstream countries),
at the same time it is true that upstream countries are in
a more advantageous position. Whether that geographic
position translates into geopolitical power depends on
several other factors, including relative economic, diplomatic, and military power. China, it bears repeating, is the
upstream riparian for most of the water tower’s rivers. It is
the closest thing to an Asian hydro-hegemon because of
this geographic position plus its considerable power across
numerous other dimensions.
Finally, all of the water tower’s major rivers face a difficult combination of stresses arising from both the demand
and supply sides of the hydrological equation. On the
demand side, the rivers face increasing stresses owing to
rising population, greater agricultural production, increasing urbanization, more intensive industrial production, more
dam-building, worsening pollution, and much more. Many
of the rivers face combinations of several of these factors. A
2012 study in the journal Applied Geography, for example,
assessed ten rivers arising in the water tower and concluded
that all of them face a range of intense demand-side challenges. The ten rivers ran through regions characterized
by high population densities, swift urbanization, ongoing
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Food, Cities, and
Energy
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Tarim

Yellow river
AFGHANISTAN

ising demand for water in Himalayan Asia comes from
three broad sources: agriculture (food production
plus non-food cash crops), cities (industrial, commercial,
and household uses), and energy production. Owing to
population and economic growth across the water tower’s
countries, each of these sources has been increasing its
claim to surface and groundwater resources. Agriculture is
the largest water user and figures to remain so for a very
long time to come, but it is hardly the only sector with rising
demand for water. Rapid urbanization and population growth
in general have meant the swift growth of hundreds of cities
across the continent. That in turn has driven rapid growth of
municipal demand for water (from industries, households,
businesses, and other entities) and in the production of
wastewater. There has been a related and massive growth in
energy demand as well, reflecting strong economic growth
and urbanization in many countries.
Briefly, experts divide the concept of water use into consumption and withdrawal. Consumption refers to water that
is taken from a source (river, lake, groundwater, etc.) but
not returned. Withdrawal refers to water that is taken but
returned. Globally, agriculture is far and away the largest consumer of water because irrigation water is either absorbed
by plant tissue or evaporated into the atmosphere. Water
withdrawal is frequently not a neutral exchange because the
water taken from a source is often returned to it in a more
degraded state.
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Agriculture
Asia’s large population is the primary reason for its massive agricultural water demand. Feeding 4.4 billion people
requires an enormous amount of water, in particular given
rising incomes across much of the continent (wealthier
people tend to consume both more calories and meat than
do poorer people, both of which require more water per
person). The challenges involved in feeding China and India’s
growing and increasingly urbanized populations are primary
concerns. Together, the two countries have 2.7 billion people
and counting, with both enjoying high economic growth
rates. Food security therefore is a dual-sided proposition,
involving on the one hand the production of enough food for
increasingly wealthy urbanites and on the other finding ways
to ensure that poorer populations, which still number in the
billions, have sufficient access to food.

CHINA
694 000

Amu Darya

NIEVES LÓPEZ ISQUIERDO/GRID ARENDAL

agricultural intensification, high poverty, rapid industrialization, or combinations of these factors. Dense settlement
patterns and high populations characterized all the basins.
These authors are hardly the first to point out such challenges, with most serious analyses pointing to similar
demand-side concerns across much of the continent. These
stresses are examined in greater detail in the sub-sections
below.
As demand-side pressures are increasing, the water tower
and its rivers also face an uncertain and difficult supply-side
threat arising from climate change. By now it is well established that the disruptions created by a changing climate
will upend hydrological patterns throughout Himalayan
Asia and the rest of the world. The questions are how those
patterns will change, when they will change, and with what
consequences.
For the regions served by the Himalayan Asia water tower,
a changing climate introduces several significant challenges. The first and most obvious involves glacial melt,
given the tens of thousands of glaciers in the mountain
ranges. Temperatures have been rising faster in the water
tower’s higher elevations than the global average, causing
glaciers to shrink across all of the ranges, with few exceptions. Glacial melt is critical for maintaining river flows in
the spring and summer months when river water is most
needed for crops. Although all of the water tower’s rivers
depend to some extent on glacial melt, several are more
dependent than others. Among the rivers originating in the
water tower, the Indus, Ganges, and Brahmaputra are more
dependent on glacial melt than the Mekong and Salween,
which are more heavily dependent on monsoon rains.
Besides accelerating glacial melt, a warmer climate also will
shift precipitation patterns, with timing and amounts of precipitation expected to change at high and low elevations. A
major problem here is that climate models are inconsistent
in their predictions, which in turn means that scientists are
reluctant to forecast either greater or lesser precipitation for
specific river basins. Greater variability of rainfall is, however,
expected everywhere.
Altogether, climate change will have significant consequences for those Asian countries that are dependent on
the water tower. Greater variability in river flows and in
precipitation patterns, plus higher temperatures, will have
significant impacts on agriculture, settlements, fisheries,
energy production, and more. Climate change will result
in greater glacial melt and changing seasonal snowfall and
rain patterns at high and low altitudes (all of which will
change river flows), will alter ecosystems at all elevations,
and will likely have negative and potentially devastating
impacts across human systems (agriculture, settlements,
and infrastructure).

Hydropower in the Hindu Kush Himalayan region

ASIA’S WATER TOWER

Asian agriculture is the biggest user of water in the world.
In 2010, the United Nation’s (UN) Food and Agriculture
Organization (FAO) estimated that Asia’s agricultural sector
withdrew 81 percent of all water on the continent and about
75 percent of all water withdrawn for agriculture globally.
India (first), China (second), and Pakistan (fourth) are in the
top five most prolific agricultural water users in the world.
Asia has by far the most irrigated land in the world, at
41 percent of the continent’s cultivated area, with China and
India the world’s two largest irrigators by a long measure.
Several of the world’s most intensely irrigated regions are
in Asia. The largest of these is the Indo-Gangetic Plain that
runs across Pakistan, India, Nepal, and Bangladesh. The
Plain is a vast region that is nourished by the water tower’s
rivers and groundwater. More than a billion people live on
the Indo-Gangetic Plain, many of whom are smallholder
farmers. Asia also contains intensely irrigated regions in
Northern China, Central Asia, and Southeast Asia. Northern

200 km
GRID-ARENDAL / LÓPEZ, 2018

China is particularly important for China’s food production, although the region is a relatively dry area that
requires significant groundwater extraction to support food
production.
Climate change likely will have negative impacts on
the water cycle and therefore on agriculture. Yield losses
from higher temperatures and reduced soil moisture, more
frequent and intense flood and drought cycles, increased
pest infestations, and loss of farmland in low-lying coastal
regions top the list of concerns. Although Asian farmers
plant many different types of crops, a few staples dominate.
These include the water-intensive cereals of rice, wheat,
and maize and a few water-intensive cash crops such as
cotton, which is particularly important in Pakistan and
Central Asia. Finally, Asian agriculture continues to depend
on smallholder farmers, especially in South and Southeast
Asia, meaning that climate disruptions will fall hardest upon
farmers with the fewest resources to withstand the impact.
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Urbanization is one of the most important demographic,
economic, social, and environmental storylines of our era.
In 1950, less than one in five (17.5 percent) Asians lived in
cities. Today, that number is about one in two. China and
India have added around one billion people to cities since
1980, with both set to add several hundred million more in
the coming decades. Under forecasted growth rates, Asian
cities will have as many as 3.3 billion residents in 2050, more
than all other world regions combined.
Urban growth has profound water use implications. As a
society becomes wealthier and more urbanized, per capita
water use rises, with few exceptions. Rapid urban growth
is a key driver of rising demand for water, fueling competition for water and contributing to localized water scarcity.
Other consequences include the severe water quality
problems created by poorly regulated industrial growth and
unchecked residential growth. Reliable estimates indicate
that 80–90 percent of all wastewater in the Asia-Pacific
region goes untreated. Swift urbanization rates have outstripped the provision of public goods, including adequate
housing, modern sewerage, and clean drinking water. Asia
has more than half the world’s slum population (roughly 530
million people), who both suffer from and contribute to the
continent’s severe water quality problems.
For a variety of reasons, Asian cities are particularly
susceptible to water-related disasters. Deforestation and
other land use changes have put downstream cities in many
parts of Asia at greater risk of river flooding. Local land
use changes, driven by urban expansion, and groundwater
depletion often exacerbate river or coastal flooding. Asia’s
coastal cities, including many of its largest, are at high risk
of sea-borne flooding.

Energy
Globally, the energy sector is the world’s second largest
water user after agriculture, in terms of water withdrawal.
Nearly all energy production requires water, at every
stage of the energy production process from mining and
extraction through power generation and pollution control. Although water requirements are uneven depending
on energy source, thermal power plants, which run on
fossil fuels (coal, oil, and natural gas) or nuclear materials
(uranium), are the most water-dependent forms of power
generation.
Over the past decades, fossil fuels have driven Asia’s rapid
growth. Between 1990 and 2015, the continent’s electrical
generation grew threefold. Over this period, coal use grew
fivefold, to 54.2 percent of total electrical generation power.
Asian countries also rapidly expanded electrical production
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from natural gas and hydroelectric power, although their
shares of total electrical power production declined given
coal’s larger increase. Non-hydroelectric renewables represented a small fraction (3.0 percent) of the total in 2015,
but their growth curve by the end of the period was nearly
vertical.
Energy production stresses water supplies. Thermal
power plants compete for local water supplies with other
water users, and under severe water stress can be forced to
shut down for lack of coolant water or because the intake
water is already too warm to serve as an effective coolant.
This is a problem in climate change scenarios where rising
air temperatures warm surface water in lakes and rivers.
For their part, hydroelectric dams interfere in river ecology,
interrupt sediment flows, alter plant and wildlife ecology,
and change seasonal water flows. Large hydroelectric dams
therefore often create an energy-versus-food tradeoff,
which can and frequently does lead to conflict among different users.
Himalayan Asian countries are among the most prolific
dam builders on Earth, in part because the water tower’s
mountain ranges provide enormous hydroelectric potential.
The HKH ranges alone have an estimated 500 gigawatts
(GW) of hydroelectric power potential, most of which is yet
to be developed. As a comparison, the Three Gorges Dam,
the world’s largest, has a generating capacity of 22.5 GW,
less than 5 percent the HKH potential. Multiple countries
have ambitious plans to develop the water tower’s hydropower potential within their borders. A few, especially China,
have begun to realize them.
Given the tradeoffs that are inherent in large dam construction, plans to build them almost always generate
controversy. Intense, often transboundary, controversies surrounding proposed hydroelectric dams along the Mekong
River and its tributaries (by China, Laos, and Cambodia) and
within Central Asia are mainly about the tradeoff between
hydroelectric development upstream and agriculture or
food production downstream.
Energy has other pathways into water. Cheap energy
is an important driver of groundwater depletion in Asia,
especially India (as energy is a significant cost of groundwater pumping, India’s longstanding practice of subsidizing
energy encourages farmers to pump more groundwater
than they need). Energy inputs are critical for operating
sewer and drinking water systems and water treatment
plants. Energy is indispensable to all types of “new” water,
by which is meant the production of fresh water from
wastewater and salt water. Desalinated fresh water, for
example, is expensive because the energy requirements are
so high. China and India both have plans to expand their
desalination capacities.

Fishing boats sit on what
used to be the floor of
the Aral Sea. Moynaq,
Uzbekistan.

HIMALAYAN ASIA’S WATER TOWER

Regional Context
T

he concept of a water tower is valuable because it
conveys, in a simple phrase, Himalayan Asia’s complex hydrology: water originates in the high mountains of
the Tibetan Plateau and then cascades downward, via its
rivers, to lowlands across the continent. This sub-section
addresses water dynamics in East, Central, South, and
Southeast Asia.

East Asia
ARIAN ZWEGERS/FLICKR

Cities

China is at the center of Himalayan Asia’s water dynamics
because it is upstream of its neighbors in the majority of the
transboundary river basins it shares with other countries.
Because China controls the Tibetan Plateau, it contains
the headwaters of multiple transboundary rivers, including the Indus, Brahmaputra (known as the Yarlung Tsangpo
in China), Mekong (Lancang in China), Salween (Nu in
China), Irtysh, and Ili rivers. Those rivers extend into South,

Southeast, and Central Asia. China also shares border rivers
with Russia and North Korea, the Amur River system with
Russia and the Yalu and Tumen Rivers with North Korea.
Moreover, there are three large rivers that lie entirely within
China, the Yellow, Yangtze, and Pearl Rivers.
China has a limited water supply and a gargantuan and
rising demand. On a per capita basis, in 2014 China’s nearly
1.4 billion people each had access to roughly 2,000 cubic
meters of water per person per year, a declining per-capita
figure that is not far above internationally-defined water
stress thresholds. China faces a severe internal water imbalance between its drier, thirsty north and wetter south. This
north-south imbalance has been a longstanding concern of
China’s leadership, and has set into motion massive supplyside infrastructural schemes such as the South-North Water
Transfer Project (SNWTP), the world’s largest water transfer
scheme.
On the demand side, China’s booming economy and
expanding population have together increased the country’s water use more than six fold since 1950. Rising demand
for water has placed many of the country’s surface and
groundwater sources under extreme pressure. Several rivers
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have had their flow volumes reduced significantly. Water
quality is a serious problem within China, with a good portion of China’s surface and ground water unsuitable for
many uses.
Traditionally, China has been one of the world’s foremost
devotees of supply-side water infrastructure investment,
characterized by a commitment to gargantuan water projects. Yet in recent years China has demonstrated a greater
willingness to adopt demand-side water management
models. In 2011-2012, it formulated the ‘Three Red Lines,’
which established ambitious long-term national targets for
total water use, water use efficiency, and water pollution.
China also has undertaken bureaucratic reform, attempting
to create fewer but more effective and responsive water
bureaucracies.
In the water context, Russia and Mongolia are China’s most

Central Asia

important East Asian neighbors. China, Russia, and Mongolia
share the Amur River Basin, which is one of the few major
rivers in the eastern two-thirds of Asia to not originate in the
Himalayan water tower. Much of the Amur’s main channel
forms the boundary between Russia and China, a rarity for
China in that it is not in a commanding upstream position.
Although the Amur has not played as central a role in relations between China and Russia as the Brahmaputra has for
China and India, or the Indus has for India and Pakistan, there
are differences between Russia and China regarding uses
and management of the river. China supports more hydroelectric dams and other infrastructure along the Amur’s main
channel, which Russia has resisted. However, given China’s
strong interest in expanding infrastructural investment in its
own neighborhood, there is reason to suspect that China and
Russia may reach agreement in the future about expanding infrastructural investment along the Amur river and into
Russia’s Far Eastern river systems.

Asia contains some of the most intensively irrigated
agricultural land on Earth, including in South Asia.

Hindu Kush Himalaya

2011 except for Afghanistan (2012)
and for Myanmar (2010)

Elevation

200 km

1 000 3 000 6 000 metres

0
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Source: FAO, Aquastat Database online, (fao.org).
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Zone of irrigation development
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Irrigation infrastructure in the region

Central Asia, defined here as Kazakhstan, Tajikistan,
Kyrgyzstan, Turkmenistan, and Uzbekistan, contains a fragile
set of ecosystems that produce a limited and variable water
supply. A few important rivers originate in several high
mountain ranges: the Pamir and Tien Shan ranges, plus the
western end of the HKH ranges. The Syr Darya, Amu Darya,
and Ili rivers flow out of these ranges and run through semiarid landscapes before draining into two large internal lakes
(“endorheic” lakes), the Amu Darya and Syr Darya into the
Aral Sea, and the Ili into Lake Balkhash. A fourth major river,
the Irtysh, spans China, Kazakhstan, and Russia.
Central Asia’s fragile regional hydrology is under threat.
On the supply side, the region’s high mountains are warming
faster than the global average. Climate change is producing
more rain instead of snow, shifting seasonal precipitation
patterns, increasing glacial melting rates, and decreasing
mountain snow cover. On the demand side, Central Asia’s
ecology has been under threat for decades, extending at
least as far back as the Soviet Union’s decimation of the
Aral Sea. Starting in the 1960s, the Soviets diverted Amu
Darya and Syr Darya river water to irrigate cotton, shrinking the lake to the point of collapse. To make this irrigation
system work, the Soviets built upstream reservoirs in the
republics of Kyrgyzstan and Tajikistan, the water from which
irrigated cotton fields during the dry summer months in
the downstream republics of Uzbekistan, Kazakhstan, and
Turkmenistan. The upstream republics were prevented from
generating hydroelectric power during the winter, when it
was most needed, in order to preserve water for the summer.
This system worked as long as Moscow could direct an
energy-for-water trade between its republics (water sent to
the downstream republics in the summer, energy shipped to
the upstream republics in the winter). But after the breakup
of the Soviet Union, the energy-rich downstream republics began selling energy on the global market while the
upstream republics began generating hydroelectric power
during the cold winter months.
To this day, the Central Asian republics live with this
system, its legacy, and the competitive energy-versus-water
tradeoff that it created. The overall scarcity of water in the
region, or fear of greater scarcity, has led to clashes at both
subnational and international levels. One important case is
the Fergana Valley, the most productive agricultural landscape in all of Central Asia and its most populous. There,
water has been a frequent source of conflict among multiple
ethnic, religious, linguistic, and national groups. Another
is the Rogun Dam, a massive hydroelectric project under
construction in Tajikistan that has been vehemently opposed
by downstream Uzbekistan (the dam is discussed in detail in
Special Section II).

Central Asia’s ecology has been under
threat for decades, extending at
least as far back as the Soviet Union’s
decimation of the Aral Sea.

Since the 1990s, diplomatic agreements have been created
to manage Central Asia’s water, including the International
Fund for Saving the Aral Sea (IFAS), a multilateral forum for
joint management of the Amu Darya, Syr Darya, and Aral
Sea. Yet neither IFAS nor other multilateral and bilateral
agreements and institutions have been strong enough to
overcome divergent national interests. There appears to be
no interest in tackling the Aral Sea’s fundamental problem,
which is that the level of cotton production robs the lake of
the water necessary to sustain itself.
China and Kazakhstan also share transboundary resources,
the most important of which are the Ili and Irtysh rivers.
The Ili River basin is endorheic, terminating in Kazakhstan’s
Lake Balkhash. Kazakhstan is concerned about China’s
increasing use of river water for its own purposes, fearing a
sizable reduction in the Ili’s flow and a repeat of the Aral Sea
disaster.

South Asia
South Asia faces severe water-related challenges including declining per capita water resources, large and growing
populations, a dependence on irrigated agriculture and
agricultural employment, low water use efficiencies, and
poor water management. Moreover, water has become part
of intense international suspicions and disputes. Altogether,
these challenges make this region one of the most vulnerable to water-related conflict in Himalayan Asia, if not the
entire world.
South Asia’s transboundary water resources consist of
two major river systems, the Ganges-Brahmaputra-Meghna
(GBM) system and the Indus system, plus large aquifers. (The
reader is encouraged to consult the Indus and Brahmaputra
essays in this report’s Special Section II.) These water sources
are the central elements of the Indo-Gangetic Plain, lying
south of the HKH ranges, that is home to more than one billion people. The plain is one of the most irrigated places on
Earth, with surface- and groundwater transmitted to fields
via the world’s greatest concentration of irrigation canals
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The Mekong and Salween river basins

Southeast Asia
For purposes of this study, Southeast Asia is defined as all
countries within the two major transboundary river basins,
the Salween and Mekong basins. Those rivers are the two
transboundary rivers and their tributaries are the most
important sources of surface fresh water in Southeast Asia,
aside from the Irrawaddy River, which lies almost entirely
in Myanmar. Southeast Asia also has groundwater aquifers
that supplement these surface sources and that are important during the dry season.
The region’s water politics is dominated by the use of
these rivers, in particular about electrical power generation along rivers that have extraordinarily high levels of
biodiversity and contain the world’s greatest fresh water
fisheries. Southeast Asia’s water politics is about electricity
versus food.
The Mekong and Salween rivers (called the Lancang and
Nu rivers in China, respectively) are among the world’s
most biologically productive, with multiple niche ecosystems and abundant aquatic life. At the same time, because
both rivers drop from several thousand meters in altitude
on the Tibetan Plateau, both are attractive for hydroelectric
development. For a variety of historical reasons, their longrecognized hydroelectric potential was not tapped. Now,
however, both rivers are eyed by several governments for
hydroelectric dam construction.
As China already has constructed a cascade of hydroelectric dams on the Mekong River, having refused to
consult with its downstream neighbors on their construction, the primary controversies concerning the river’s future
involve dams that are planned or under construction from
Laos southward. The most controversial of these are in
Laos, which intends to become Southeast Asia’s hydroelectric ‘battery’ for the entire region.
Although Cambodia and Vietnam have objected strenuously to the Laotian program, with both fearing the
repercussions for their fishing, agriculture, and tourism
industries, and although both have voiced their objections through bilateral and multilateral channels, Laos has
pressed ahead with construction of the first of these dams,
the Xayaburi Dam. Opposition to the Xayaburi Dam, as well
as other proposed dams on the Mekong and Salween, has
also come from increasingly active civil society groups;
civil society opposition ranges from local and grassroots
groups through international non-profits. The governments
of both Cambodia and Vietnam, it needs be said, are on
both sides of the issue, criticizing aspects of dams in Laos
while also building their own.
Like Central Asia’s IFAS, the Mekong River Commission
(MRC, founded 1995) was designed as a multilateral instrument to manage transboundary river conflicts. And like
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IFAS, the MRC has been unable to contain and channel the
region’s divergent national interests, as best illustrated by
the Xayaburi case. Although the MRC has a formal notification and consultation process, it has no real oversight and
enforcement power, leading many to question whether the
MRC ever will be able to effectively manage transboundary
water disputes surrounding the Mekong.
In keeping with its reluctance to enter multilateral forums
not of its own making, China has refused to both become
a member of the MRC and to negotiate jointly with
Myanmar and Thailand concerning the Salween River (it
must be noted that both China and Myanmar are ‘Dialogue
Partners’ within the MRC, which allows them to attend and
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totaling more than 100,000 kilometers in length.
South Asia’s water resources are under increasing stress.
Together, the six countries in South Asia (India, Pakistan,
Bangladesh, Afghanistan, Nepal, and Bhutan) have a population of 1.8 billion people, many of whom are poor, making
food security a massive challenge. Yet agriculture faces rising
competition for water resources from other places. Energy
challenges abound, with South Asian countries needing to
both produce more energy for their cities while overcoming
widespread energy poverty in rural areas. Several South
Asian countries, including India, have developed plans to
build more hydroelectric dams in the HKH ranges. Water
pollution is a major problem, resulting from unchecked
urban growth, rapid industrial and energy production,
and poor farming practices. Finally, coastal flooding and
saltwater intrusion into groundwater sources is a growing
challenge in South Asia, as are changing sedimentation patterns that might alter food production (e.g., fisheries) and
increase flooding risk.
To make South Asia’s water context more difficult, the
region is beset by intense bilateral rivalries between its
major powers (India and Pakistan on the one hand, China
and India on the other), as well as between the major and
minor powers. These rivalries are fueled by unresolved
border disputes, longstanding historic grievances, and
old-fashioned geopolitical competition. Unfortunately,
transboundary water resources tend to be shoehorned into
these preexisting relationships, with water often securitized
as part of a zero-sum game. The threat of an upstream
rival ‘taking’ water from a downstream state—India versus
Pakistan in the Indus River case, China versus India in the
Brahmaputra case, India versus Bangladesh in the Ganges
case—reflects this overly narrow, highly securitized, and
often binary debate about transboundary resources.
Although the Indus Waters Treaty, signed in 1960, has
withstood decades of mutual suspicion between India and
Pakistan, disagreement over uses of the Indus River is a
perpetual source of mistrust. India, China, Bangladesh, and
Bhutan have no treaty concerning uses of the Brahmaputra/
Yarlung Tsangpo River. This situation is despite India’s longstanding fears that China will divert the river to serve its
thirsty northern provinces. Rather, India and China only have
two memoranda of understanding regarding data sharing,
both of which must be renewed on an annual basis. Several
other treaties, the 1954 Kosi Agreement, the 1959 Gandak
Agreement, the 1996 Mahakali Treaty, and the 1996 Ganges
Water Sharing Treaty, address bilateral relations between
India and Nepal, and India and Bangladesh. Although these
treaties are meant to placate longstanding suspicions
regarding water use between these riparian states, they
have not succeeded in eliminating controversy.
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participate in meetings). Yet China maintains a significant
presence in Southeast Asian hydro-diplomacy. Indirectly,
China’s lenders and construction firms are aggressive
financiers and builders of water infrastructure. (China is
hardly alone as a lender. Other governments finance hydroelectric dam development in the region, several of which
at the same time preach cooperative river basin management.) And in 2016, in what was widely interpreted as an
attempt by China to increase its influence across Southeast
Asia while checking the MRC’s influence, it created the
Lancang-Mekong Cooperation Mechanism (LMCM), a
regional organization designed to expand cooperation
across multiple arenas, including water and environment.
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SECTION III

Water and
Geopolitics

A

s a fluid transboundary resource that is fundamental to every human
endeavor, water both contributes to Himalayan Asia’s complex geopolitics while at the same time being subject to the continent’s many
geopolitical divisions. The water tower spawns hundreds of transboundary rivers (if tributaries of the major rivers are included). Partly
due to this geographic fact, and partly due to the suspicions and
rivalries that infuse the continent’s bilateral and multilateral diplomacy, transboundary
water disputes roil relationships among all the continent’s major powers and more than
a few of its minor ones.

Geography is the place to start when discussing Himalayan
Asia’s hydro-geopolitical nexus. Hydrological imbalances
are the prominent feature of the continent’s geography, and
a fundamental part of this nexus in Asia. The most salient
fact is that China is upstream of nearly everyone else. As
the Tibetan Plateau is in Chinese-controlled territory, many
Himalayan Asia rivers originate in China. China thus has a
commanding position regarding surface water resources
across much of Asia. China’s neighbors, more than aware of
this reality, understand that they are vulnerable to China’s
unilateral water use decisions. Yet this hydrological story
is not all about China. Other countries also enjoy upstream
positions with respect to some important rivers. India, for
example, may be downstream of China, but in the Indus/
Sutlej basin it is upstream of Pakistan and in the GangesBrahmaputra-Meghna basin it is upstream of Bangladesh.
Himalayan Asia’s hydrological asymmetry is matched by an
equally important geopolitical asymmetry. It would be one
thing if China were a weak upstream country facing a more
powerful downstream country, analogous to the Nile River
and Ethiopia’s historic weakness as the upstream riparian
relative to the historically more powerful downstream Egypt.
It is another thing entirely that China is Asia’s largest economy and most populous country, a nuclear-armed power
with a large and technologically advanced military, and has
what appears to be an ever-increasing ambition to expand
its diplomatic influence in its neighborhood and around the
world. China therefore possesses both outsized hydrological
and geopolitical forms of power, which could be leveraged
for constructive (cooperative) purposes, or not, depending
on the government’s wishes. Regardless, when it comes to
transboundary water resources, China is by far Himalayan
Asia’s most important state.

China’s commanding hydro-geopolitical position in turn
intersects with its predominant diplomatic inclination, which
consists of a historic reluctance to enter multilateral negotiations and a much stronger preference for bilateral diplomacy.
China consistently has refused to participate in multilateral
forums surrounding transboundary water use, especially if
those forums are not under its leadership. The most public
case involves China’s refusal to become a member of the
Mekong River Commission, which is a regional institution
possessing some (albeit weak) capabilities for constraining
member states’ behavior regarding shared water resources.
Rather, China preferred instead to establish the LMCM, a
regional body crafted under its own aegis.
Yet while China is reluctant to play the multilateral game,
at the same time it has no such qualms about engaging its
neighbors through aggressive forms of bilateral economic
diplomacy, through infrastructural investment. For decades,
China has been a major investor in the water sector abroad,
primarily through the financing of hydroelectric dams in Asia
and Africa. In 2012, International Rivers, a global non-profit,
released a report examining China’s foreign hydroelectric
dam investments. It found that China, through a state-led
investment strategy, was financing some 308 dam-building
projects in seventy countries around the world, with more
than two-thirds of those investments in Asia. At the time, the
Chinese were involved in fifty-five dam-financing projects in
Myanmar alone.
Since 2013, China’s foreign investment profile has been
filtered through its Belt and Road Initiative (BRI), a massive infrastructural investment campaign designed to knit
together Eurasia’s heretofore poorly connected regions.
Although the BRI’s numbers are not transparent, it is
believed that China is willing to invest hundreds of billions of
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seeing in it less of a win-win economic program to better
connect poorly connected regions and more of a win-lose
geostrategic program designed to enhance China’s strategic position—at India’s expense—in South Asia, the Bay of
Bengal, and the Indian Ocean. The core of India’s nervousness lies in CPEC, the BRI program designed to connect
China’s Xinjiang province to Pakistan’s Gwadar port, with
elements running through Pakistani-controlled Kashmir.
Besides the investment in disputed Kashmir territory, India is
concerned that the CPEC-funded upgrading of the Gwadar
port, located not far from the Straits of Hormuz, will provide
the Chinese navy with the means for interfering in the Middle
East oil supply chain to and from India.
For India, CPEC is only part of a disconcerting story.

China’s BRI-labeled investments in, or plans for, Nepal, Sri
Lanka, the Maldives, and Bangladesh have all stirred similar Indian concerns about China’s geostrategic intentions
in what India considers to be its own backyard. The most
notorious case involves China’s investment in the Sri Lankan
port of Hambantota. Sri Lanka was forced, via debts incurred
to China, to lease use of a brand new deep water port on Sri
Lanka’s southern coast to China Merchants, a state-owned
company, for ninety-nine years. As with the Gwadar port,
India’s concern about Hambantota has extended to the geostrategic realm, a concern that in 2014 was amplified when
Chinese submarines docked in Colombo on the same day
that Japanese Prime Minister Shinzo Abe made an official
visit to Sri Lanka.

Water use: The case of the Brahmaputra river basin
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dollars in dozens of countries across Asia, the Middle East,
Africa, and Europe.
Despite the BRI’s highly public profile, it unfortunately
muddies as much as clarifies China’s hydraulic investment
agenda. China’s leadership, in particular President Xi Jinping,
has been at pains to characterize the BRI as an economic
cooperation initiative, aimed at enhancing other countries’
economies as much as its own. Such win-win assurances are
met with skepticism from many quarters both inside and
outside of Asia, with critics pointing to a slew of other possible motives behind the BRI. These possible motives range
from China’s domestic security considerations (how the BRI
might help quell dissent in China’s western provinces through
deepening the provinces’ linkages to China’s east and the
rest of Asia) to China’s interest in finding new markets for
Chinese exports. Many critics, within Himalayan Asia and
well beyond, have concluded that the primary motive behind
the BRI is geopolitical, involving China’s desire to become
the hegemonic power in Eurasia through investments that
have geostrategic and even military payoffs in addition
to economic ones. Consistent with the BRI’s overall lack
of transparency, it is difficult to divine the role that waterrelated investments play in China’s plans. Part of the problem
stems from the fact that it is not clear which projects, waterrelated or otherwise, are a formal part of the BRI.
But the larger question is a strategic one: what, exactly,
is China trying to accomplish with the BRI? That question, and the many possible answers to it, have led China’s
neighbors to perceive the BRI with an odd mixture of fear
and attraction. China has untold billions to lend under the
BRI umbrella for ports, highways, dams, railroads, airports,
and more. China’s neighbors have been more than willing to
accept this financing, seeing in it the funds for badly-needed
development projects and a means, for some, to increase
governmental legitimacy through partnership with China.
Yet at the same time, China’s infrastructural funding has triggered pushback in India, Sri Lanka, Malaysia, Pakistan, and
Myanmar. This pushback frequently has come from newlyelected governments, the leaders of which discover the

onerous financial terms of a BRI investment agreed to by the
previous government. The China-Pakistan Economic Corridor
(CPEC), a massive $62 billion BRI connectivity scheme
between the two countries, is a case in point. Pakistan’s
newly elected government under Prime Minister Imran Khan
has begun a review of CPEC projects that were signed under
previous governments, claiming that these projects disproportionately benefit Chinese firms.
Pushback also has come in the form of popular opinion,
with domestic audiences reacting negatively to an array of
real or perceived sins committed by Chinese firms operating
under the BRI umbrella, for example a preference for hiring
Chinese over local workers. China’s habit of working exclusively through national governments in the region has come
at a price, with its projects often failing to take into account
the public’s interests. This practice of negotiating directly
with other national governments through closed and opaque
processes, hence ignoring the views or interests of civil
society, has generated resentment in some unlikely places.
This resentment has included open opposition even within
non-democratic political systems.
In the water context, China has been damaged by the
country’s deliberate or accidental misreading of public
opinion in countries where it has invested, as most famously
occurred with Myanmar’s Myitsone Dam. Although Chinese
backing for the dam was negotiated years before the BRI
was announced, the dam’s problems highlight the difficulty
China has faced in implementing its aggressive infrastructural investment agenda, whether formally under the BRI or
not. In 2009, China Power Investment (CPI), a state-owned
enterprise, entered into an agreement with Myanmar’s
military government to build the dam, located in Kachin
state in the country’s north. Popular protests began not long
after the agreement was finalized, spurred by local resistance to plans for forced resettlement, concerns about the
dam’s potential environmental impacts, and by longstanding Kachin resentment against the Burmese junta. Against
all expectations, this protest became strong and sustained
enough to force the government’s hand, partly due to the
fact that Kachin and Shan insurgent groups engaged in open
combat with government forces for control of Chinese dam
construction sites and access roads. CPI was as shocked
as anyone when, in 2011, Myanmar’s government bowed to
public pressure and announced the suspension of construction. CPI not only had failed to invest the time and resources
into understanding the needs of local populations, it had
failed to understand that the national government itself
lacked legitimacy, in particular in this part of Myanmar.
Nowhere has China’s BRI generated more opposition
than in India, China’s major geopolitical competitor on the
continent. India views the BRI with considerable suspicion,
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Source: Institute of Water Modelling (2013) Water availability, demand and
adaptation option assessment of the Brahmaputra river basin under climate change.
Final Report, December 2013. Dhaka, Bangladesh: Institute of Water Modelling
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For India, China’s hydroelectric dam
building is less threatening than the
possibility that China might someday
divert the Brahmaputra’s flow
northward.
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interest in the river’s water for agriculture, given the largely
unsuitable regions (for agriculture) through which its stretch
of the river runs.
For India, China’s hydroelectric dam building is less
threatening than the possibility that China might someday
divert the river’s flow northward. In contrast to China, the
Brahmaputra’s water is critically important for agriculture in
India and Bangladesh, the two lower riparian states. India’s
northeast and all of Bangladesh have very high population
densities, with irrigated agriculture a central part of the
economy in both. India believes it has good reason to fear
that China might divert the Brahmaputra’s flow. India points
to China’s massive and growing domestic thirst for water, a
thirst that already has led it to eye sources of untapped fresh
water, particularly in the country’s south, for transmission
to its dry north. Here, India points to the ‘western route’ of
China’s South-North Water Transfer Program, a route that if
realized would transfer water from China’s southwest to the
north and west. Although there are good reasons to doubt
whether China will divert the river in the future, including
extremely high economic costs and severe technical obstacles, India sees the mere possibility of Brahmaputra diversion
as an existential threat to its national security.
China has its own reasons to doubt the sincerity of India’s
intentions when it comes to India and the Brahmaputra.
Although China is the upstream riparian, and hence should
not be concerned about what India does on its stretches
of the river, China also views India’s intentions through a
national security lens. Like China, India long has intended to
build hydroelectric dams on the Brahmaputra’s Himalayan
tributaries—part of a larger set of Indian plans to dam the
mountainous rivers across the southern stretches of the
HKH ranges. These plans include dam construction in border
regions held by India but claimed in whole or part by China,
in particular in Arunachal Pradesh. Critics argue that India’s
dam-building plans have more to do with strengthening its
control over Arunachal Pradesh, a disputed territory, than
they do with power generation. The Indian state is among
the most remote and poorly connected of all Indian states.
India and China have no formal mechanisms for resolving their disagreements over the Brahmaputra/Yarlung
Tsangpo. The only bilateral agreements between China and
India consist of two memoranda of understanding, wherein
China provides seasonal water flow data to India for a fee
(recall that China provides such data to Bangladesh for
free). Neither country as of yet has been willing to do the
hard work of creating robust bilateral agreements such
as the Indus Waters Treaty (IWT) nor multilateral institutions that would include all four riparian states (China, India,
Bangladesh, and Bhutan).
Hydro-diplomacy is of course central to the major South
Asian bilateral relationship between India and Pakistan.

Gwadar port in Pakistan
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Competition between China and India for South Asian
influence has reached Bangladesh and Nepal, two countries
long considered to be in India’s diplomatic orbit. China’s
rising trade with Bangladesh, combined with its economic
and military investments in that country, have given India
much pause. China’s increased presence in Bangladesh
provides an important context for viewing a longstanding
dispute between India and Bangladesh over the Teesta River.
The Teesta River is a tributary of the Brahmaputra River,
running some 410 kilometers from India’s Sikkim region (a
disputed territory with China) southward into Bangladesh.
For years, India and Bangladesh have flirted with a binding
water-sharing agreement regarding the Teesta, but have
been unsuccessful in arriving at one largely due to India’s
domestic politics (India has been building dams along the
Teesta’s upper reaches). Within Bangladesh, India’s hesitancy
to reach an agreement has been interpreted by many as
an affront by its larger, upstream riparian neighbor. China’s
recently increased influence in Bangladesh may provide an
opening for movement on a Teesta agreement, given India’s
interests in strengthening what appears to be a diminished
hand with Bangladesh. China already has shown that it is
willing to engage Bangladesh on water sharing (China provides Brahmaputra water data to Bangladesh free of charge,
in contrast to India, which is charged for such data).
While China and India are competing indirectly for influence among their South and Southeast Asian neighbors,
with transboundary waters occasionally part of the mix,
the two giants do share one critical and highly contested
river. The Brahmaputra River (called the Yarlung Tsangpo
in China) flows eastward within China for 1,625 kilometers
before turning southward at the ‘Great Bend’ into India and
then finally Bangladesh. (For a longer examination of the
river and its politics, see Special Section II.) To date, China’s
primary interest in the Brahmaputra/Yarlung Tsangpo has
been about hydroelectric power generation, an interest that
is similar to its development of other Tibetan Plateau rivers.
China opened the first of a series of planned dams along
the Yarlung Tsangpo in 2015. China has demonstrated less

The most well-known bilateral water sharing instrument in
Himalayan Asia, and perhaps the world, is the IWT between
the two South Asian rivals. The IWT dates to 1960 and
apportions water from the Indus and its tributaries between
the two countries. The treaty allocates the Indus’ three
‘western’ tributaries to Pakistan (the Indus, Jhelum, and
Chenab rivers) and the three ‘eastern’ rivers to India (the
Ravi, Beas, and Sutlej rivers). The IWT attributes the rights
to three tributaries to India and three tributaries to Pakistan,
with no explicit consideration (outside of certain technical
stipulations during a transition period following the treaty’s
signature) for how much water flows in those tributaries.
As the upstream riparian, India is limited in its rights to use
water in the western rivers crossing through its territory. (The
Indian-Pakistani dispute over the Indus River is examined in
more detail in Special Section II.)
The IWT is a good news, bad news story. The good news
is that the treaty has survived intact the many down periods
in Indian-Pakistani relations, including several wars. In that
sense, the IWT is a durable hydro-diplomatic instrument,
with its dispute settlement mechanism having proven robust
enough to endure multiple rounds of arbitration over Indus
water disagreements. And of course, the IWT is one of a

vanishingly small number of formal diplomatic instruments
that helps smooth the tense relations between these two
nuclear-armed neighbors.
But therein lies the bad news as well. The IWT may be
robust in some respects, but in others it falls well short of
being comprehensive and malleable enough to deal with
novel challenges. The treaty has no provisions relating to
shared groundwater resources (recall groundwater’s critical importance in the Indo-Gangetic Plain), water pollution,
or climate-driven changes in Indus water levels that might
affect real or perceived (by Pakistan) usage along India’s
upstream tributaries. Even more important, division of the
Indus basin’s water is a perpetual source of antagonism on
both sides, a fact that complicates the management and
improvement of the IWT. The deep wells of distrust and
suspicion within both countries about the other’s motivations and behaviors have tainted relations over the Indus
since before the IWT was signed. As the lower riparian,
Pakistan’s heavy dependence on irrigated agriculture makes
it vulnerable to disruption in Indus water supply, a disruption
that it fears that its upstream geopolitical rival would happily impose upon it if given the chance. India chafes at what
it sees as the IWT’s unfair water allocation formula, at its
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restricted ability to develop on its own territory, e.g., through
dam construction within India, and at what it believes is
Pakistan’s poor downstream water management. Politicians
in both countries use the Indus dispute for their own domestic purposes, hurling charges of incompetence, dishonesty, or
bad faith at the other side.
Dynamics at least this complicated also are at work in
Central Asia. There, rivers are part of a complex geopolitical landscape consisting of suspicion-fueled rivalries and
major power competition for influence. As elsewhere, the
central challenges involve limited surface water supplies,
rising demand for water, inefficient use of water, and the
high probability of climate-driven variability in water supply.
Among the five former Soviet republics, the central disputes
involve the region’s two largest and most important rivers,
the Syr Darya and Amu Darya. In contrast to South Asia,
however, the geopolitical and hydrological power dynamics
involving these transboundary river basins are somewhat
different. If power is defined in terms of wealth, population, and ability to bring these attributes to bear on policy
goals, then the three downstream republics (Kazakhstan,
Uzbekistan, and Turkmenistan) are relatively more powerful
than their upstream neighbors (Tajikistan and Kyrgyzstan).
Hence, the power dynamic along these rivers is closer to the

Egyptian-Ethiopian dynamic regarding the Nile than that
along the Brahmaputra/Yarlung Tsangpo or Indus rivers.
Within Central Asia, the exceptions to this dynamic are the
Irtysh and Ili rivers, where the most powerful riparian (China)
also is the upstream riparian.
Of Himalayan Asia’s major powers, Russia and China
are currently the most active and important in influencing
Central Asian affairs. Within the region, Russia is the older
and more established external power, China the newer but
rapidly rising one. As is true elsewhere, China’s increased
presence in Central Asia is about infrastructural investment.
China sees the region as critical to the BRI’s success, in part
because Central Asia is itself a connector to other regions,
Europe in particular. As in other regions, Central Asia’s
governments have signed onto BRI-branded infrastructural
investments, although there is increasing concern—also true
elsewhere—of the increasing indebtedness to China and
potential consequences that comes with the investments.
Russia, in contrast, has a weaker economic hand to play than
China, but a stronger one in terms of soft power and hard
security. Since 2015, Russia has tried to forge an economic
bloc in the region (the Eurasian Economic Union, or EEU)
with the Russian economy at its center, but by all accounts,
this European Union (EU)-styled bloc has struggled given
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Sela Lake in the Indian
state of Arunachal
Pradesh. The state also
is claimed by China.
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the anemic state of the Russian economy. Russia retains its
historic advantages in the region and vis-à-vis China, in terms
of soft power (shared language, longstanding educational
and cultural exchanges, and elite ties, as examples) and in
hard security arrangements. Russia has a significant military
presence in the Central Asian republics, with multiple military
bases spread across them.
Combined with ongoing or renewed interest in the region
from the United States, the European Union, and India,
this major power presence in Central Asia is occasionally
depicted as a revitalization of the intense nineteenth-century
Great Game competition between Great Britain and Russia.
With respect to Russia and China at least, it is inaccurate to
say that these major powers are (as of yet) engaged in such
a showdown. Although China’s influence has been increasing
rapidly over the past decade, the consensus is that China has
managed to prevent its own rise from threatening Russia’s
core interests in the region. Part of the explanation is due to
the fact that China has largely stuck to an economic development script in Central Asia, ceding hard security matters to
Russia. Part of it is due to China’s attempts to cultivate good
relations with Russia, promising for example to find avenues
of cooperation between the BRI and EEU. And part of it
results from both Russia and China having a shared interest
in minimizing the influence of the western powers, especially
the United States in Central Asia.
As ascendant as China is within the region, as elsewhere,
its ongoing good fortune is hardly assured. Implementation
of the vast BRI agenda is facing similar challenges in Central
Asia as in other regions. For example, Central Asian states’
rising indebtedness to China has translated into increasingly stringent loan agreements, with China often requiring
collateral in exchange for loans. And also, as elsewhere, BRI
projects frequently utilize more Chinese than indigenous
labor, contributing to popular dissatisfaction with Chinese
contracts.
Given regional conflicts around water, a scarce transboundary resource, any investor or external power needs to tread
carefully in Central Asia. Although China’s use of the Ili and
Irtysh rivers threatens downstream Kazakhstan’s interests, the
two countries have a fairly well-developed institutionalized
cooperation, including several shared water use agreements
dating back to 2001. China’s willingness to enter into such
agreements is highly unusual, given its disinterest in so doing
in South and Southeast Asia. Observers suspect that the
reasons for Chinese cooperation include Kazakhstan’s status
as a hydrocarbon exporter and Kazakhstan’s willingness to
cooperate on containing Uighur separatism in Xinxiang. Yet
neither China nor anyone else can afford to ignore the tensions that are embedded in Central Asia’s hydro-geopolitics.
The energy-versus-irrigation tradeoff that is at the center

Himalayan Asia’s many disputes
surrounding transboundary waters
are made far worse by the low levels
of trust that exist among riparian
nations.

of the region’s hydro-diplomacy, combined with its chronic
water scarcity, mean that infrastructural investments—hydroelectric dams in particular—might be one country’s solution
but another country’s problem.
Himalayan Asia’s many disputes surrounding transboundary waters are made far worse by the low levels of trust that
exist among riparian nations. While some regions suffer more
from this problem, the continent’s hydro-diplomacy in general labors under broader international tensions with roots
extending back decades if not longer. Unlike Europe, which
settled nearly all of its territorial disputes decades ago (albeit
through warfare), Himalayan Asia still has long-running territorial and border disputes. China, India, and Pakistan, to name
only the most obvious cases, all lay claim to overlapping
pieces of territory running along the mountainous regions
that the three countries share, and that form important portions of their transboundary watersheds. These claims in turn
are part and parcel of emotionally fraught and historically
laden disputes across multiple domains. The resulting lack
of trust becomes a fundamental stumbling block to effective hydro-diplomacy, for it makes finding robust solutions to
what should be manageable transboundary water challenges
far more difficult than they otherwise would be. Conversely,
the same lack of trust heightens the risks of miscalculation
and conflict over transboundary resources.
All of this is made worse by the fact that the continent’s
major powers, in particular China but others as well, directly
impact other countries’ water resources through their own
domestic uses of transboundary rivers. As this section has
stressed, upstream behavior (dam building and rising water
use, primarily) has helped to drive international tensions over
transboundary rivers.
Robust international agreements over transboundary
water resources are few and far between in Himalayan
Asia. There are few bilateral and multilateral mechanisms
that are designed to defuse tensions over these resources.
Historically, the scarce number of diplomatic institutions
that are designed to address transboundary water disputes
have proven too weak to overcome often narrowly-defined
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Water and
geopolitics, from
the inside out
G

national interests. At best, these institutions have managed
the status quo without solving the underlying water use and
management challenges.
There are some partial success stories. The most important
multilateral instruments have included the Mekong River
Commission (MRC), created in 1995 (with US backing) to
organize and enhance cooperation among Southeast Asian
countries regarding use of the Mekong, and the International
Fund for Saving the Aral Sea (IFAS), founded in 1992 to
organize and enhance cooperation among the newly-independent Central Asian republics regarding transboundary
water resources, including the Aral Sea. Although such
instruments have been effective under some circumstances
some of the time, in general none are considered robust
enough to effectively address the full range of transboundary water challenges faced by the participating countries.

The Indus river basin

eopolitical analysis focuses on the external behavior of
nation-states, on how major powers in particular compete with one another for leverage abroad. This is the Great
Game view of geopolitics, one in which states formulate and
execute their foreign policy goals in a context of great power
competition for influence in the external world. Water, by
its nature, complicates this analytical framework and necessitates looking at geopolitical questions as much from the
inside out—taking the internal view—as from the external one.
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For Himalayan Asia’s major and minor powers, water is
primarily about the maintenance of domestic stability and
the enhancement of domestic economic development. Yet
because a country’s water resources often are transboundary resources, water cuts across both the domestic and
the foreign. Within Himalayan Asia, states are particularly
sensitive to the way their neighbors’ actions can inhibit their
ability to manage their own water-related challenges or compromise their ability to deliver on economic growth and the
supply of public goods. Overlaid against these worries are
perceived threats to their national sovereignty and territorial
control, threats that are made far worse by the continent’s
unresolved territorial disputes and historical grievances. It
is one thing for Germany to worry about whether upstream
Switzerland will interfere in the Rhine River’s flow into Lake
Constance; it is another thing entirely for Pakistan to worry
whether upstream India will do the same with the Indus.
Across much of Himalayan Asia, this tangle of issues inhibits productive conversations about effective governance of
transboundary water resources, thereby making already difficult water management challenges even more complex and
problematic. It is easier politically to define the problem as
coming from outside national boundaries. To the Indians, it is
the Chinese who create India’s problem; to the Pakistanis, it
is Indians who create Pakistan’s problem; to the Uzbeks, it is
the Tajiks; and so on.
These dynamics occur in part from the fact that politicians
often benefit from a perceived threat of foreign interference
in a country’s water resources. Invoking the external threat is
a tried-and-true method for politicians to deflect away from
domestic criticism, particularly in those parts of Himalayan
Asia where such messaging finds audiences that have rarely
if ever been asked to think about water as a shared resource.
Invoking the external threat is also a way to avoid having
a robust and meaningful internal (domestic) conversation
about water challenges. Doing so involves making hard
decisions, including politically and financially difficult ones.
Countries rarely have the collective willpower to go through
such searing processes.
In addition, engaging in such robust internal (domestic)
conversations amounts to a kind of rhetorical surrender
to one’s upstream neighbor(s). India demands that China
preserve the flow of Brahmaputra water for India’s use. For
Indians to turn around and engage in a serious conversation about its own water-use inefficiencies would be an
implicit admission that the flow of the Brahmaputra’s water
from China matters less to Indian water security than India’s
own water management practices, despite years of intense
rhetoric from India. As India is both an upstream and downstream country, it plays this game with both China and
Pakistan. India accuses Pakistan of wasting water, claiming

that if Pakistan got its own water-use house in order it would
have far fewer concerns about the Indus. But that position just makes it harder for India to deal with China on the
Brahmaputra. South Asia’s states are trapped in this exact
game. The fear of diversion is also Bangladesh’s greatest
worry, except it fears that India will divert water from the
Ganges-Brahmaputra-Meghna basin as part of India’s own
massive interbasin transfer plans. In an international context
in which states have little cooperative history, with high levels
of mistrust across a suite of issues, for any state to claim
that their own internal water-use inefficiencies are a problem
makes it harder for them to escape this trap.
Domestic considerations also are critical to explaining why
states view transboundary river systems as tools for national
development rather than as shared resources for joint and
cooperative management. The provision of water infrastructure supports an array of domestic agendas: the drive for
elites to stay in power; the ideological convictions of technicians sitting in water bureaucracies; the political economy of
a national water-industrial complex; and the state fulfilling
its perceived role as improving economic development for
millions of very poor people. For all of these reasons, within
Himalayan Asia, rivers are still viewed as utilitarian instruments to be put to productive use rather than ecological
systems to be managed sustainably. Although perceptions are changing, rivers have historically been viewed as
resources waiting to be used. The predominant view of rivers
has been that any river allowed to flow freely (by now a
nearly nonexistent phenomenon on the continent) is in effect
a wasted resource. During the early-to-mid twentieth century,
a modernist view came to predominate thinking about and
policy toward rivers around the world. Reflecting a faith in
science, engineering, and the technocratic control of nature,
the modern view approached river management in rational,
cost-benefit terms, with the presumption that a river was
productive only when it was made to serve utilitarian ends.
Although the intellectual bases of this paradigm have
eroded around the world, this thinking remains embedded
in officialdom. Sometimes called the “hydraulic mission,”
the paradigm takes a narrowly utilitarian approach to river
management via hard infrastructural development. Indeed,
such legacy mindsets can remain powerful drivers of policy
within water and energy ministries, often bolstered by powerful vested interests from the construction, engineering, and
earth-moving industries, among others.
It is fair to claim that the hydraulic mission is fighting a
defensive battle, given the powerful inroads that demand-side
and ecologically-based water management paradigms have
made on the continent. Yet at the same time, it is far from
dead. Numerous Himalayan Asian countries are eyeing hundreds of new dams. And the continent’s two greatest powers,
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SECTION IV

Water and
Security
India and China, have plans to build the largest inter-basin
river transfer systems in the world, in essence gigantic national
plumbing systems that would upend natural systems entirely.
The hydraulic mission mindset predisposes national governments toward unilateral river use and away from joint
river management. If the default view is that building hard
infrastructure on a river (dams, etc.) makes the most economic sense for the nation, then it is far easier to swat down
arguments that emphasize shared gains, preservation of a
river’s ecological services, demand-side water management,
balance among competing uses, and the need to take other
nations’ interests into account. Very often in the past, and at
least somewhat still true today, the technocratically-minded
officials who sit in large national water bureaucracies typically are the ones making such utilitarian arguments. The
mission’s utilitarianism can lead officialdom to downplay or
outright dismiss the negative impacts of proposed dams
and other infrastructure on competing uses, interests, and
populations. This outcome has happened time and again,
involving the planning and construction of large hydroelectric dams in particular.
Demand-side management paradigms, in particular
Integrated Water Resources Management (IWRM), arose in
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large part through a desire to reject the hydraulic mission
and its deleterious effects. Even more recent river management approaches that attempt to incorporate river ecology
under their paradigmatic umbrellas do as well. Each of
these assumes, contrary to a basic premise of the hydraulic
mission, that the basin is the appropriate scale for understanding how a river works and, at least in an ideal world,
how it should be governed.
But the problem in Himalayan Asia and elsewhere has
been that each nation views river flows as their own and
wants to appropriate those flows for themselves. Within
Himalayan Asia, historically countries have understood rivers
in terms of resources for water withdrawal (for irrigation)
and for hydroelectric power generation, hence have either
failed to see, or at least refused to acknowledge, that the
rivers have wider importance. If rivers are conceived as a
whole and are jointly managed, then all countries involved
should receive higher payoffs, especially over the longer
run. But the only way that conception works is if everyone
subscribes to the idea that a broader set of benefits are
there for the taking. Absent progress in that direction, water
will continue to contribute to geopolitical tension rather than
help reduce it.

INTERNATIONAL RIVERS/FLICKR

Xiaowan Dam on the
Lancang (Mekong) River
in Yunnan province, China
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The second tragedy is prophetic, in that securitization
contributes to realization of the very fears that animated the
securitization perspective in the first place. Securitization
can play into the hands of politicians who use their domestic
constituencies’ fears and grievances against constructive
solutions, via pointing to their rivals’ water-threatening
behavior, which is frequently more imagined than real.
Articulation of these fears stokes the publics’ preexisting
resentments about their neighbors and hardens the odds
against productive diplomatic progress on transboundary water resources. South Asia is particularly vulnerable
to this kind of politics, with leaders in Pakistan, India, and
Bangladesh occasionally or even frequently making lurid
claims about their neighbors’ motives, intentions, and behavior over transboundary water resources. Such messaging
works because domestic audiences are primed to believe
them. A 2014 Chatham House report, based on surveys of
ordinary South Asians, described how “culture[s] of blame”
across the region create “sentiments towards other riparians
[that] are colored by nationalist standpoints, focusing on
past injustice or perceived hostile intentions.”
The Sino-Indian dispute over the Brahmaputra/Yarlung
Tsangpo provides an apt example of this securitization
dynamic. Several experts interviewed for this study believed
that India’s obsession over China’s possible future diversion
of the Brahmaputra (at the Great Bend in southern China)
has been key to securitizing hydro-diplomatic relations
between the two countries, to all basin countries’ detriment
(recall that the Brahmaputra/Yarlung Tsangpo basin includes
China, India, Bhutan, and Bangladesh). If India believes
that the single greatest Brahmaputra challenge is Chinese
diversion, then India is defining the problem in zero-sum
terms. In the diversion scenario, India sees China’s security
as being enhanced at India’s expense. But securitizing the
Brahmaputra brings with it costs for India. Securitization
means that India reduces any possible future negotiating
space with China down to a single issue (water allocation). It
also reduces the possible set of actors that could be involved
in solving Brahmaputra challenges, down to just the Indian
and Chinese central governments. Moreover, the Indian
government’s reluctance to engage in multilateral conversations about the Brahmaputra mirrors China’s reluctance to

What is the sum
of all (water
security) fears?
W

water resources, they seek to control the largest possible
share of transboundary water resources, hence are willing to
go to war to prevent others from taking their share. The water
war narrative makes for compelling reading, given rising
water scarcity in many places, including in fragile regions, and
where climate change threatens to stress water resources
far into the future. Perhaps because the phrase ‘water wars’
is both simple to understand and frightening in its implications, the media’s coverage of global water issues returns to it
again and again. A simple Google search for the exact phrase
‘water wars,’ for example, yields 876,000 results.
Yet the serious empirical work that has been done on the
topic offers no evidence of interstate water wars during our
own time or in the past. The most comprehensive research
on interstate water conflict has been led by Aaron Wolf, a
geographer at Oregon State University (OSU). Wolf and colleagues have developed a series of databases that capture
interstate interactions over transboundary water resources.
Using a coding system along a cooperation-conflict spectrum, their research found no instances of two or more states
going to war over water during the modern period, nor
any single instance of a water war for the last 4,500 years.
Of thirty-seven cases of “acute conflict” after 1948 involving interstate violence over transboundary water resources,
thirty were between Israel and its neighbors, with the last
occurring in 1970. Within the same post-1948 timeframe,
most interstate water events were considered “mild” in
nature (mildly cooperative or conflictual). Overall, there have

hat is the linkage between transboundary water
resources and international security? What is it that
we fear? For decades, a global network of scholars and
practitioners have constructed the field now known as environmental security, which attempts
find the linkages between Earth sysFIGURE 1. Conflict and cooperation over water in eleven Asian river
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Although it bears emphasizing that Asia is a large and
diverse continent, many governments have defined transboundary water resources—rivers in particular—through a
national security prism. This perspective is a default way
for governments to think about water, and one that encourages a zero-sum view of the resource vis-à-vis neighbors
and rivals. Largely for this reason, international disputes over
transboundary water resources in Himalayan Asia generally
focus on the allocation of water quantity from transboundary rivers. In these disputes, the downstream riparian fears
a ‘taking’ of its rightful share of river water by the upstream
riparian(s). Any taking of water beyond an explicitly agreedupon or implicitly understood allotment is defined as not just
a material threat to the nation but an insult to national honor
and integrity as well. Within Himalayan Asia, transboundary rivers almost entirely lack such explicit agreements.
The implicit understandings largely reflect historical usage
patterns, long before growing populations and economies
began to seriously strain supplies.
This securitization dynamic is both a product of and a contributor to the mutual suspicions that are the fuel for many
of the continent’s dismal bilateral and regional relations.
Himalayan Asia’s geopolitical confrontations, whether involving water, territory, or any other dispute, frequently revolve
around fixed targets, defined in binary and often rigid terms.
Water has become a part of a geopolitical chess match,
viewed as an asset to be protected against encroachment by
one’s international rivals.
There are two tragedies involved in the securitization of
transboundary waters. The first tragedy is ironic, in that
securitization leads states to adopt positions and policies
that detract from actual water security, on the ground, for
themselves and their citizens. Securitization leads states to
adopt inflexible, hardline positions vis-à-vis their neighbors
while discouraging them from looking inward at their own
vulnerabilities. Hence securitization hinders the adoption of
smart, visionary, and transformative domestic water policies
that can in turn insulate countries against external shocks.
Securitization inhibits building the societal resilience that will
be necessary to combat increased climate- and demanddriven water scarcity and volatility that will occur in the years
to come.

do the same thing. The end result is that there has not been
any serious attempt to build toward an understanding of
the river as a regional public good deserving of multilateral
approaches to basin-level management.
All of this is unfortunate. Although disputes over transboundary water resources have not resulted in open conflict
between riparian states, those disputes are made far more
difficult to resolve by the mutual suspicions that permeate interstate relations in Asia. As a result, hydro-diplomacy
does not play the productive role that international relations
scholars say it can play under the right circumstances. Their
contention is that international cooperation around transboundary water resources can help create the reservoirs of
goodwill necessary to allow breakthroughs in other diplomatic disputes, up to and including hard security disputes.
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A

cross much of Himalayan Asia, and especially among the continent’s
major powers, transboundary water resources are framed in securitized
terms. If securitization is understood as defining an issue primarily in
terms of its threat to national security, then national governments across
Himalayan Asia are guilty of securitizing debates surrounding transboundary water resources.

The prospect of violent interstate conflict over scarce water resources—the
water war—is a specter of our era. The
logic is straightforward: the water war
hypothesis claims that as states exist
in a zero-sum competition for scarce
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Spillover
The water wars hypothesis does not keep environmental
security experts up at night. What does keep them up at
night is what we might call the spillover hypothesis, which
refers to the risk that increasing water scarcity and/or variability will undermine domestic stability, in turn spilling over
into the international arena. The logical pathway is as follows: rising water insecurity occurs within a society, defined
by rising water scarcity and variability in water supply,
combined with poor water governance; domestic water
insecurity causes a series of destabilizing effects, including
rising food insecurity, migration, and rising subnational tensions among different groups up to and including violence
among those groups; ultimately, these effects begin to spill
over into the international sphere through various pathways,
including out-migration. Under the worst-case scenarios,
water insecurity contributes to the breakdown of vulnerable
societies, resulting in civil conflict and its transmutation to
surrounding states. The Syrian civil war, which was preceded
by a record drought, is the most well-known case study in
this vein, although the evidence showing a direct connection
to water scarcity is ongoing and nuanced.
Whereas the water wars hypothesis defines water security
in classic interstate terms, the spillover hypothesis looks at
the problem from the inside out and the bottom up. In many
parts of the world the trends are worrisome because of the
combination of rising demand and climate-driven impacts on
supply. Indeed, across Himalayan Asia rising demand versus
more variable supply will be the central water dynamic for
years to come.
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Domestic water disputes and conflicts already are
common in Himalayan Asia. India, for example, has had
intense and frequent subnational legal disputes for decades
involving shared water resources—over the Krishna,
Godavari, Cauvery, and Narmada rivers, to name only a few.
Although India has constitutional mechanisms granting
the central government powers to intervene in such water
disputes between the Indian states, it rarely exercises this
power. As Scott Moore, an expert on Asian water security,
argues, the reason for the central government’s reluctance
has to do with the importance of water and its intersection with India’s ethno-linguistic cleavages. In other words,
the Indian government’s reluctance to engage in domestic
conflicts involving water is due to the fact that water is too
politically toxic for it to handle. “Because irrigated agriculture is so critical to the economy of many Indian regions
and because it enjoys commensurate salience as a political
issue,” Moore writes, “shared rivers have become focal points
for ethnolinguistic tensions and cleavages.” Politicians at the
Indian state level are eager to take advantage of their voters’
worst inclinations, shifting blame to neighboring states for
water shortages and demanding that their state receive a
greater share of water.
Given the lack of robust transboundary water management regimes in Himalayan Asia, plus the mutual suspicions
that are characteristic of so many of the continent’s bilateral
relationships, one can forecast scenarios in which water
insecurity at the domestic level bleeds into the international
one through similar blame-shifting processes. Under increasing domestic water constraints, politicians, thought leaders,
and other elites in downstream riparian states easily could
ratchet up their rhetoric against their upstream neighbors,
whether from Pakistan to India, India to China, Vietnam and
Cambodia to Laos, or Uzbekistan to Tajikistan. Pakistan, for
example, has threatened nuclear attacks against India over
the Indus, while Indian politicians sometimes threaten to
employ water against Pakistan.
Such campaigns are a part of Himalayan Asia’s rhetorical
landscape, having been employed toward foreign investors
in, say, hydroelectric dams and other infrastructure. The campaign against Myanmar’s Myitsone Dam, for example, had
much to do with how an aggrieved ethnic group in Kachin
state perceived that the dam’s benefits would be transferred to China (via the export of hydroelectric power). Nor
are foreign governments the only possible targets. During
a severe 2017 drought in the Indian state of Tamil Nadu,
public opinion shifted severely against American soft drink
manufacturers Coca-Cola and Pepsi, which were accused of
misappropriating increasingly scarce water from the local
Thamirabarani River. The drought intensified years-long campaigns against both companies, ultimately resulting in mass

and occasionally violent demonstrations.
In such volatile contexts, sub-state actors such as separatist groups, militant groups, and insurgents also play a
role. Extremist groups in Pakistan, for example, rally around
accusations of India stealing Indus water, employing violent
water-or-blood rhetoric to hammer home their point. This
is more than blame shifting over water management, rather
it is a form of grievance politics that brings water issues
together with territorial control, ethnic and religious identity, and historical animosity. This kind of grievance-based
politics can become violent under the right circumstances at
the subnational level, as was the case with separatist groups
in Myanmar. Often, these conflicts are as much about how
natural resource decisions are made, and who gets to participate in making them. Political dispossession—being stripped
of one’s political voice, or never having one at all—appears to
matter as much as physical dispossession.

What is water
security anyway?
I

t is important to clarify the distinction between water
security and the securitization of water. Within the United
Nations system and among water scholars and practitioners
around the world, water security is defined in broad terms.
Whereas securitization emphasizes the national and militarized dimensions of the resource, the broader definitions of
water security emphasize shared and sustainable access to a
well-managed resource over time.
Although there are many definitions of water security, a
couple are worth highlighting. One is the UN’s definition,
which is broad almost to a flaw. It reads:
“Water security is the capacity of a population to
safeguard sustainable access to adequate quantities
of acceptable quality water for sustaining livelihoods,
human wellbeing, and socioeconomic development,
for ensuring protection against water-borne pollution
and water-related disasters, and for preserving ecosystems in a climate of peace and political stability.”
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been more instances of cooperative behavior between states
than conflictual behavior.
The data likewise show no interstate warfare within Asia
over water during the second half of the twentieth century and the first decade of the twenty-first. As shown in
Figure 1, an examination of OSU’s International Water Events
Database shows no declared warfare over water within
eleven Asian river basins over the 1948-2008 period. Only
seven out of 937 events (0.8 percent) involved military
action of any kind between states, with only one categorized
as a “significant war act.” Also in keeping with global data,
a slight majority of international water events (52 percent)
in these eleven Asian basins fell into the “mild” cooperative
or conflictual categories (coded -1 to +1 on the fifteen-point
scale). Most events (68 percent) were on the cooperative
side of the ledger (coded +1 to +7 on the scale), although
again it must be emphasized that most of the cooperative events were at the mild end of that scale. It also bears
repeating that the OSU data only extends through 2008.

This definition of water security covers human security,
economic development, pollution and disasters, ecosystem
protection, peace, and political stability.
Another, slightly more manageable and widely accepted
definition, is from a 2007 academic article by David Grey and
Claudia Sadoff. For these authors, water security is:

Gangapurna Lake, Nepal

“The availability of an acceptable quantity and quality of water for health, livelihoods, ecosystems, and
production, coupled with an acceptable level of waterrelated risks to people, environments, and economies.”
What such definitions of water security have in common
is that all go well beyond the apportionment of water
resources. Other important considerations are key to water
security. In so doing, these definitions open the aperture,
turning away from considerations about absolute water
supply and toward issues of access, safety, ecosystem
protection, and resilience. Water security is understood as a
societal challenge, an iterative task involving multiple stakeholders engaged in a shared endeavor to manage a common
set of resources.
This kind of understanding of water security evokes
something entirely different from viewing the national
security state as the sole actor in the transboundary water
space, where the state is engaged in a zero-sum geopolitical competition for access to a strategic resource. While it is
important not to discount the significance of national security considerations in transboundary water debates, and to
acknowledge that water frequently is framed in such terms
by national governments on the continent, a failure to attack
the roots of water insecurity as it is broadly defined could
lead to the very national security consequences that all fear.
Water security should be about cooperating around water
and the creation of win-win situations, with mutual trust and
mutual gains at their center.
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SECTION V

Three Big
Questions

(and Some
Recommendations)

T

his concluding section asks three big questions about water, security, and
geopolitics. Each is geared toward a different dimension of Himalayan Asia’s
water challenges. The first, about whether water will be a source of conflict, addresses the central theme of this report, namely how transboundary
water resources—rivers, in particular—intersect with the continent’s geopolitical dynamics. The second, which asks whether technology will be a
panacea, addresses a common frame for thinking about environmental challenges, namely
that a more promising future will be brought about through breakthrough technologies.
The third, which asks what the United States should do, addresses the choices faced by the
most powerful non-riparian and non-Asian state. We offer several recommendations while
answering this last question.

1. What are the
risks of conflict
over transboundary
waters in Himalayan
Asia?
A

s discussed at some length in Section IV, the answer to
this question depends on the type of conflict. Whereas
interstate warfare over water is unlikely in the short run, there
is more risk of violent conflict over the longer run, given
the intense supply-versus-demand squeeze underway. The
greater risk involves the spillover effects arising from subnational mismanagement of water and conflicts that might
arise as a result. Experts believe there is considerable risk
of such conflict and fear that it will bleed outward into the
international arena, in the form of out-migration, blame-shifting of neighbors, and more. Even if neither risk materializes
in Himalayan Asia (spillover or water wars), absent hydrodiplomatic progress, transboundary water will become an
even greater source of tension and competition among
geopolitical rivals.
If the risks associated with Himalayan Asia’s water
challenges are to be reduced in the future, then better
governance, at domestic and international levels, is the core
solution. At the domestic level, countries across Asia need to
implement policies designed to increase societal resilience
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to water-related shocks and stresses. At the international
level, Himalayan Asia’s dismal hydro-diplomatic record
needs to be improved. Neither proposition has an easy solution. Regarding hydro-diplomacy, Himalayan Asian states
often simply do not have the capacity (personnel, budgets,
technical capabilities, and so on) to engage in bilateral or
multilateral hydro-diplomacy. The same logic extends to
the need to deepen transboundary water treaties, which
infrequently address complex and increasingly problematic
issues such as water quality, groundwater management, and
climate change.
At the international level, although building cooperative
trust will be difficult, no party can gain by initiating conflict.
The costs of an offensive water war would be great and the
gains few. Even were a country like Pakistan to successfully
attack and destroy Indian dams, for example, this wouldn’t
give Pakistan any greater control of the river—since its
sources would still be upstream—and it would entail collateral damage in relations with India and internationally.
For upstream riparians, there is more of a temptation to
act unilaterally, but there is little to be gained by deliberately destabilizing a downstream neighbor in the scheme of
larger regional relations. For India to intentionally choke off
Pakistan (putting aside the technical obstacles to doing so)
would not only give extremist reprisals in Kashmir a veneer
of legitimacy but also needlessly compromise India’s position vis-à-vis China. The cost-benefit calculations of water
conflict are bad, such that the greater risk of conflict comes
not from deliberate policy choice but from misperception
and miscalculation. One role of better international governance is to help defuse misperception and miscalculation by
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providing information and space for exchange, dialogue, and
negotiation.
As asserted, the greater risk is spillover, and it is here that
better governance at both the international and domestic
levels is essential. Sharing data and coordinating policy with
a neighbor—for example on flood warnings and climate
risks—can help manage domestic resources and mitigate
one’s own risk exposure to transboundary stresses. And
better management of domestic resources can help lessen
the potential impacts of vulnerabilities to international risks
while mitigating the domestic stresses that might generate
spillover instability.
Although there is no single ‘gold standard’ metric that
is used the world over to measure effective water governance, most states in the water tower can be fairly judged
to be falling short. The Asian Development Bank has created a “National Water Security Index” that combines five
variables measuring everything from sanitation and wastewater to adequate water supply for sectoral use (agriculture,
etc.) to environmental protection to disaster resilience.
No Himalayan Asian country scores higher than “capable”
(a category at the midpoint of a five-point scale), with
the great majority scoring in the two least well-governed
categories of “engaged” and “hazardous.” All South Asian
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countries, save Nepal and Bhutan, scored in the lowest “hazardous” category.
The reasons for such low scores are by now familiar. The
hydraulic mission ought to be considered a part of the explanation, with its almost singular focus on the development of
large-scale water infrastructure to boost supply. As detailed
in Section IV and Special Section II, the mission has delivered
benefits in the form of increased water for irrigation, ease of
navigation along rivers, and increased hydroelectric power.
But it just as often has come at a high price, in the form of
lost ecosystems and their economic services, such as fisheries, and in the form of the people who are on the losing side
of such investment. Even now, the hydraulic mission refuses
to die. Together, the countries that share the water tower’s
ranges have plans to build hundreds of new hydroelectric
dams in their stretches of the mountains. Those plans would,
if implemented in full, make the Himalayas the most dammed
mountain region of the world. Scientists fear the unknown
and uncertain ecological consequences; activists fear the
more certain human consequences, including the displacement of people that so frequently follows in the wake of dam
construction.
The hydraulic mission is hardly the only explanation for
poor water governance. Much of the explanation lies with

PETER ENGELKE

View of the Ladakh Range, near the city of Leh in far
northern India. Glacial melt provides critical fresh water
to arid and semi-arid regions across Asia.

demographic and economic conditions and trends. For
decades, rapidly increasing population growth across much
of Himalayan Asia, especially in South and East Asia, have
made it difficult for policymakers to service swiftly rising
demand for water services. Such challenges have been made
more difficult given the simultaneous and equally, if not
more, rapid urbanization, which has contributed greatly to
both rising water demand and increased water pollution.
Politics is never far from the domestic governance storyline either. Water pricing, for example, may be too low
nearly everywhere, but as a political matter it is exceedingly
difficult for governments to raise water prices. (A more
productive approach, now in vogue, might be to focus on
water valuation, which places water pricing within a broader
framework focusing on the economic, social, and ecological
dimensions of water use.) The same is true for the removal
of energy subsidies that encourage groundwater extraction,
for example in India. Even authoritarian states such as China,
which in theory should have less difficulty implementing
dramatic water-saving and -protecting measures, have faced
difficult political headwinds in reforming their water sectors.
When all these conditions are combined with chronically
underfunded and under-resourced local and (often) national
water ministries, states frequently do not have the capacity
to implement sweeping reforms even if they had the political
capital to do so.
There is a rising awareness across Himalayan Asia of the
importance of water, both domestically and internationally,
and of the need to manage it better. Governments are looking
for opportunities to improve water governance on national
and subnational bases. Despite the hydraulic mission’s stillstrong legacy, IWRM has made inroads into thinking across
Himalayan Asia, with its principles becoming stated norms.
Yet it also is worth noting that although the national water
policies of all the continent’s major countries nominally
espouse IWRM, in practice some governments have adopted
the IWRM moniker to satisfy external donors’ interests, in turn
inhibiting rather than advancing actual progress.
Despite the continent’s difficult geopolitics, and the securitization of water in general, there are voices within riparian
governments and in civil society advocating for greater
cooperation with neighbors. Prospects for greater international cooperation over water will depend on internal and
external developments. Internally, one could foresee how
developments might ease tensions between water users,
which in turn might ease pressures on national governments at the domestic level and thus at the international
one. An example is improved data and monitoring, which
would improve tracking and understanding of hydrological conditions. Although water data is often treated as a
state secret, that condition is swiftly being eroded given
technological changes in remote sensing and other areas

Himalayan Asia’s transboundary
water management regimes
need strengthening.

(see question 2 below), which means that technology is
evolving independently of state actors. More broadly, civil
society can help facilitate these processes and be facilitated
by them. Empowered civil society organizations, including
multi-national corporations that want to be perceived as
good-faith actors on water, academic institutions, activist
groups, non-profits, and more, all are engaged in developing more effective subnational, national, and transboundary
water management.
At the international level, Himalayan Asia’s transboundary water management regimes need strengthening. The
scholars who study such regimes agree that robust institutions based on sound agreements are necessary if the worst
effects of future water shocks are to be avoided. Aaron Wolf,
for example, argues that the river basins at most risk are
those characterized by rapid change (on either the water
demand or supply side) and with transboundary institutions that are unable to manage those changes. Conversely,
shocks will be managed most effectively through robust yet
flexible transboundary water management institutions. In an
ideal world, transboundary water treaties would have flexible
water allocation criteria (that could be reset based on new
scientific evidence), the equitable distribution of benefits,
conflict resolution mechanisms, and would contain some
capacity for stakeholder engagement from civil society. They
would be flexible to allow for shifts in public opinion, climatedriven changes to water regimes, improved technologies and
water monitoring systems, and more. Indeed, scholars argue
that some ambiguity is helpful in that national governments
can frame a treaty (or adjustment to a treaty) in ways that
help defuse domestic opposition.
Creating such regimes in the real world is exceedingly difficult, especially where high levels of mistrust exist. Instead
of trying to create new comprehensive basin-level treaties
from scratch, a better strategy might be to build from the
bottom up. Such efforts might focus on negotiating parts
of the larger basin puzzle, for example, through negotiating
a resolution to a controversial dam. Success would serve as
a trust-building exercise that then would enable additional
negotiations over other pieces of the basin puzzle. Indeed,
some analysts claim that levels of mistrust are so high, and
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2. Will technology
save the day?
T

for expanding the amount of available fresh water. Given the
hundreds of millions of Asians living in coastal areas, desalination will become a more important part of the water mix in
the future. As the largest economy and most populous nation
in Asia, China has had an ambitious program to increase the
number of desalination plants along its heavily populated
coastline, with plans to increase desalination output through
the 2020s. Most observers expect other coastal states,
including India, to increase their production of desalinated
water. There is no reason to expect the desalination trend to
slow down or reverse, given increasing water stresses.
Yet Israel also is a unique case that will prove to be difficult
if not impossible to replicate in full elsewhere. As water long
has been viewed in existential terms in Israel, it has been far
easier for the Israeli government to implement comprehensive interventions in the national water supply than could
occur just about anywhere else in the world.
With respect to desalination specifically, the first obstacle
to replicating the Israeli experience is that despite decreasing costs, desalinated water remains expensive. High capital
costs for desalination plants and the large energy inputs
required to run them are the primary culprits. As a result,
desalination is a viable option for wealthier cities and countries, but not nearly as much for poorer ones. Transporting

he short answer to this question is no, technology alone
will not save the day. New technologies will be critical to solving Himalayan Asia’s water challenges, but these
technologies by themselves will not be enough. The world’s
water challenges will be solved through improved governance at all levels, from the local to the international. Good
governance includes incentivizing the production and scaling
of promising breakthrough technologies and coupling that
tech-incentive scheme with the right public policies across
different sectors (transport, energy, agriculture, etc.). While
technology is not a panacea—technologies nearly always
have downsides, produce unintended consequences, and/
or fail to live up to their initial promise—it is at the same time
imperative that promising technologies be identified, promoted, and scaled.

Desalination

desalinated water to the interior of a country adds to this
expense, which further limits desalination’s applicability for
large swathes of Himalayan Asia. Because of high costs,
desalinated water is consumed mostly as municipal drinking
water or for limited commercial and industrial purposes in
coastal areas. Desalination is not viable for farming in general, and certainly not for poor farmers, who still constitute
most agriculturalists in Himalayan Asia.
Second, the obvious fact is that Israel is a small country
of about nine million people. Securing Israel’s water supply
through desalination is a much easier proposition than doing
so for societies that are dozens of times Israel’s size in terms
of population and land area. Some figures are useful here.
Although the world’s desalination plants produce 100 million cubic meters of fresh water per day, that total is a tiny
fraction of the amount of fresh water produced by natural
systems. The Amur River, hardly the largest on the continent,
has a daily flow that alone is more than nine times the total
amount of water produced by all the world’s desalination
plants combined. In 2011, after years of expansion, China’s
desalination plants produced about 640,000 cubic meters
of fresh water per day, which is an impressive figure until one
considers that it represents about twenty-one seconds of the
Yangtze River’s flow into the East China Sea.

Rice farming in Bhutan.
Surface irrigation remains a
dominant irrigation method
across much of Asia.
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Desalination is a proven technology that can increase the
supply of fresh water in coastal regions. Globally, desalination is big business and getting bigger by the year. There
are nearly 20,000 desalination plants in operation across
150 countries worldwide, generating nearly 100 million cubic
meters of fresh water per day.
In his book about Israeli water practices, Let There Be
Water, Seth Siegel observes that desalination has become
a critical piece of Israel’s successful national water strategy.
Israel is a downstream nation in an arid region (Israel lies
downstream of Syria and Lebanon on the Jordan River), a
fact that in the past contributed to violent conflict between
Israel and its neighbors. Yet Siegel contends that Israel’s
aggressive desalination program is a major reason why,
today, Israel has become the most powerful water broker in
the Levant, essentially acting as a hydro-hegemon despite
its downstream status. Israel has, essentially, inverted the
hydrological power balance between itself and its neighbors.
Whereas Israel had been vulnerable to upstream disruption
of its water supply, now it is secure in large part because it
can produce much of its own supply through desalination.
Desalination enthusiasts point to Israel as an example
of how to overcome water scarcity, seeing in its story the
promise of independence from natural cycles, freedom from
aridity, and even the upending of upstream-downstream
power dynamics between unfriendly neighbors. And up to
a point, the Israeli experience can be replicated elsewhere.
For coastal cities and regions, desalination is a viable option
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states’ geopolitical posturing is so challenging, that formal,
comprehensive, and basin-level treaties may never occur in
some of Himalayan Asia’s most controversial river basins.
Another bottom-up approach is to expand hydro-diplomatic engagement, extending conversations beyond
the national governments of major powers. Regarding the
Brahmaputra/Yarlung Tsangpo basin, for example, bringing lower riparian countries into a multilateral forum would
enable discussion and negotiation over a broader set of
issues beyond the allocation of water between China and
India (e.g., land use, flooding, siltation, fisheries, irrigation, and more) and among a larger set of state actors. It
also could introduce a sorely-needed ecological frame for
Brahmaputra/Yarlung Tsangpo river management, providing
a counterweight to the dominance of hydraulic engineering
perspectives. Although direct talks among the region’s governments have not occurred, considerable progress has been
made using ‘Track 1.5,’ ‘Track 2,’ and ‘Track 3’ approaches.
Under a process known as the Brahmaputra Dialogue, begun
in 2013 by non-governmental organizations (NGOs) and
research institutions in India and Bangladesh, an increasingly broad set of stakeholders have discussed the river
basin’s joint management. Since its origins, that process has
expanded to include state officials at subnational level and
former officials within the basin’s national governments. The
hope is that the Dialogue will reduce the obstacles to ‘Track
1’ hydro-diplomacy in the basin.
Building robust transboundary institutions is difficult in no
small measure because upstream riparian states often are
resistant to their creation. In Himalayan Asia, China is the
most powerful upstream riparian. Time and again, China has
proven unwilling to engage in multilateral transboundary
water management forums. But past does not have to be
prologue. For its own diplomatic and regional considerations,
China is not interested in destabilizing its downstream neighbors through its unilateral water management decisions. And
as China has shown with its BRI investments, it is playing a
geopolitical game with India, Russia, and others for influence across the continent. China, for example, has shown a
strong interest in befriending Bangladesh in part to gain visà-vis India. Bangladesh is as interested in the Brahmaputra’s
flow as India, if not more so. Finally, while China has proven
reluctant to become a member of multilateral forums such as
the MRC, their existence nonetheless must be considered by
China. As the MRC enables Southeast Asian states to negotiate the river’s future among themselves, China must take
the MRC into consideration when formulating its own plans.
Framing the Brahmaputra/Yarlung Tsangpo and other rivers
in basin management terms therefore might strengthen the
hand of lower riparians when it comes to negotiating with
upstream China.
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Irrigation fields, Yunnan
province, China
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useful byproducts that do not have to be returned to the
ocean or sea. They also hold out the hope that improved
desalination technologies can be applied to a wider range
of water sources, including brackish groundwater and waste
water. The hope is that so doing will expand the amount of
available fresh water that can be produced through desalination as well as where such production can occur (for
example, desalination of brackish groundwater can occur
well inland).

Ag tech
Given the fact that agriculture consumes the most water
in the world by a long measure and given that the impacts
of climate change will fall heavily on the agricultural sector,
it is imperative that food production become more water
efficient. With respect to technological development, there
is a wide range of breakthrough technologies either in
existence, in development, or on the horizon. For several
reasons, the scaling of promising new technologies can be
a problem within the agricultural sector, as has been true
with drip irrigation systems (see discussion below). Farmers,
even smallholder farmers in poor countries, will embrace new
technology if the right conditions are present. As irrigation
patterns show, that process is not automatic (most farmers,
even in wealthy countries, do not use the most advanced irrigation technologies available). There are many other factors
beyond a technology’s existence that weigh into farmers’
calculations, including their awareness of a technology’s full
benefits and costs, their risk calculation, the availability of
alternatives, and more.
Irrigation is an important place to start any conversation about water use efficiency in agriculture. As discussed
elsewhere in this report, Asian agriculture is the most heavily
irrigated in the world, with some 41 percent of the continent’s cultivated area being irrigated according to the FAO
(versus the Americas at 13 percent, Europe at 9 percent, and
Africa at 5 percent). Together, China, India, and Pakistan have
by far the most amount of land under irrigation in the world,
with both northern China and the Indo-Gangetic Plain being
among the most intensively irrigated regions on the planet.
Unfortunately, the dominant irrigation technique used
in Himalayan Asia, surface irrigation, also is the least water
efficient. Its inefficiency largely is due to evaporation of
water from open irrigation canals and the fields themselves.
In contrast, only a small fraction of all irrigated land is fitted
with the most advanced water-efficient irrigation technologies, specifically drip irrigation technologies. Although
there are several variants, as the name implies drip irrigation technologies apply small amounts of water in targeted
fashion directly onto the base of a plant. And although its
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Having said this, desalination should be one piece of
a comprehensive solution set for Himalayan Asia’s water
challenges. Ongoing technical development is reducing
desalination’s high price while addressing desalination’s serious environmental side effects. High prices are due in large
part to the huge energy inputs necessary to operate desalination plants. Until recently, desalination plants required the
use of fossil fuels (Gulf Cooperation Council states, which
together have the most desalination plants in the world,
have burned large amounts of their own oil for this purpose).
However, renewable energy sources are becoming viable
options for powering desalination plants, given reductions
in large-scale renewable electricity prices. The desalination
industry has embraced a renewable energy-driven future. A
few such plants are now in operation, although all admittedly
remain in experimental stages. Energy storage limitations
(cost-effective industrial-scale batteries) apparently remain
the key stumbling block to scaling renewables-powered
desalination plants.
In addition, researchers are attempting to create technologies that will limit other environmental impacts of
desalination while at the same time expanding the types
of water to be cleaned by those technologies. Besides
high energy inputs, desalination’s environmental impacts
include the creation of large amounts of brine. With few if
any economic uses, the brine most often is returned to the
body from which the seawater was withdrawn, thereby raising that body’s salinity levels and harming its ecosystems.
Researchers are working on technologies to create more

effectiveness varies by type of drip irrigation technology,
plant species, soil composition, and other factors, well-run
drip irrigation systems can dramatically cut on-farm water
consumption while boosting crop yields.
Yet despite their effectiveness at saving water and increasing yields, drip irrigation systems are woefully underutilized.
This is not an example of resistance to a new breakthrough
technology (drip irrigation technology is several decades
old). Rather, it is an example of how difficult it is to scale
promising water-saving agricultural technologies even when
those technologies have proven benefits for the user. There
are several intersecting reasons why farmers, in particular
smallholding farmers, do not install and maintain drip irrigation systems. Smallholding farmers tend to be risk averse,
in that they resist sudden changes to the farming practices
they have been utilizing for years. They are reluctant to invest
scarce funds in the high capital costs needed to acquire drip
irrigation systems. Given these high initial costs, governments and non-profits occasionally will subsidize the initial
purchase of such systems. Unfortunately, evidence from
different parts of the world, including from within Himalayan
Asia, suggests that farmers often abandon their systems
after a few years, largely due to the costs required (in terms
of funds plus labor) to maintain them. Where farmers do
continue to deploy irrigation technologies, overall water use
may actually increase due to so-called “rebound” effects
as farmers devote the water saved from more efficient use
to expanding the total irrigated area or nourishing more
water-intensive crops. None of this is helped by the fact that
in many if not most countries, water is not expensive enough
relative to other inputs to sufficiently incentivize farmers to
adopt costly water-saving technologies. Put plainly, for many
farmers, these systems do not pay for themselves.
Despite these hurdles, governments, non-profits, irrigation
technology companies, and multilateral institutions continue
to hone the mix of policies and incentives necessary for a
more rapid expansion of drip irrigation systems. Several
experiments in the Indian states of Gujarat and Karnataka
have attempted to address the food-water-energy nexus
to incentivize farmers to conserve water. Led by Tushaar
Shah, one of South Asia’s most respected water experts,
these experiments innovate around a combination of solar
power and drip irrigation. Farmers who install solar panels
on their farms to pump groundwater (solar is increasingly
common for groundwater pumping in India) are given ‘buyback’ guarantees for selling their excess power back to the
grid and at the same time are encouraged to invest in drip
irrigation systems. This scheme is designed to both discourage the over-pumping of groundwater and encourage the
efficient on-farm use of the groundwater that is withdrawn.
Shah fears that while solar power has almost unlimited

potential to revolutionize subsistence farming in South Asia,
it also will allow farmers to pump far more groundwater than
they need. The goal is to have farmers sell the excess solar
power back to the grid while maximizing on-farm water use
efficiency.
Maximization of water-use efficiency at the farm level
is one of the reasons why many water experts are excited
by advances in remote sensing technologies. These technologies refer to Earth systems data that are captured by
satellites and drones and then made available to end users.
Although satellite and drone data collection is decades old,
in recent years there have been dramatic reductions in the
cost of creating and operating such systems and in capturing
and transmitting the data. When combined with increased
computing power and the ubiquity of handheld mobile
devices, a revolution of sorts is in the offing. Remote sensing experts argue that these satellite- and drone-based data
collection and distribution systems have almost unlimited
power to assist in agricultural production, including the more
efficient use of water, down to the farm level and in real time.
Experts interviewed for this study argued that today’s
remote sensing systems provide several important benefits.
The most important involves the data itself. These systems
are massively increasing the amount of data, including
real-time data, expanding the universe of information that
is available to end users, and increasing data precision, for
example providing an increasingly fine spatial resolution of
land use information. Further, because the data is now either
provided by public agencies that are required to release
the data to the public (for example, NASA) or collected by
private companies who operate their own systems, the data
allows analysts and end users, including farmers, to make
end runs around national water bureaucracies that historically have treated hydrological data as a state secret. Experts
contended that this opening of data collection and dissemination will contribute to greater transparency in the water
space and enable easier interstate negotiations regarding
water disputes. They also argue that such data can be put in
the hands of farmers, to help them understand how they can
maximize on-farm crop production while minimizing input
inefficiencies, including water-use inefficiencies.
There are, however, several caveats. One is that while several private companies now operate their own remote sensing
systems, including satellite systems, that does not mean that
the data they collect will be made freely available. Rather,
as it remains expensive to both collect the data and analyze
it, firms will charge for both services. We might have much
more and better data, but it remains a question as to who
can pay for it. A second caveat involves trust, in that more
data from more sources might lead to an erosion of trust in
data, based on a belief in a real or imagined manipulation of
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Many water experts are excited
by advances in remote sensing
technologies.

that data. This argument is analogous to what has happened
with news sources in the digital era, wherein the proliferation of internet-based information perversely has eroded the
public’s trust in news sources rather than enhanced it. Lastly,
there are equity issues here as well. Remote sensing technologies may contribute to land ownership disputes, when people
farm plots of land that are not legally recognized or recorded,
or ownership is contested, as is common. Applied to the
water space, this means that it is unclear how remote sensing
technologies might assist, say, cropping choices if ownership
of a field is unknown or contested.
Finally, a nod must be made to agricultural biotechnology,
which like remote sensing is a category of technological research and development that has been ongoing for
decades but which also stands at the cusp of breakthrough
innovations. Advances in genomics and genetic engineering
are allowing scientists to understand plant genetic patterns to improve crop performance yield, including genetic
traits that perform well under stressful conditions. As with
any promising line of over-the-horizon technologies, no
one knows for certain when or how such biotechnologies
will impact the world. Yet there is considerable optimism
that seeds that perform well under water scarcity or higher
temperatures will be developed over the coming decades.
Genetic research itself also is becoming cheaper (for example, the cost of plant, animal, and human genome sequencing
has plunged), meaning that research funding more easily can
be directed toward environmental conditions and toward the
crops that Himalayan Asian farmers tend to plant.
While expert opinion supports the general proposition
that biotechnological development almost certainly will
contribute to higher yields in the future, with some hope
that yield increases will occur under more stressful environmental conditions, at the same time experts question the
degree to which countries will be able to maximize these
advances. As is true of other pieces of the ag-tech equation, the key questions involve where research funding and
attention is directed, whether new biotechnologies will be
adopted and scaled appropriately, and whether the most
promising technological advances will be exploited through
supportive policies.
48
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Renewable energy technologies
Decoupling energy production from water use should be
an important part of the solution set. Thermal power generation, in particular thermal power generation using fossil
fuels, provides the bulk of Asia’s electrical power, emits a
huge amount of carbon, and uses a great deal of surface
water (although the plants return water to the source, they
are competitors for often-scarce water sources). National
governments and multilateral institutions long have regarded
hydroelectric power generation as a low-carbon alternative
that consumes little water (even if dams interfere in hydrological cycles). It turns out that neither proposition is true,
as dam reservoirs produce large amounts of methane and
enhance surface water evaporation. Moreover, in the years
ahead, climate change may undermine hydroelectric power
generation along rivers affected by more severe and frequent drought. A 1 percent drop in stream flow, for example,
can trim hydropower production by 3 percent.
For these reasons and more, including the need to
reduce carbon emissions overall, the scaling of renewable energy sources should be a centerpiece of Himalayan
Asian countries’ energy strategies. This argument is not just
an environmental one. Economic and financial trends are
increasingly important in driving the shift to renewables,
trends that will become more favorable given ongoing
technological development surrounding renewables. Given
their pricing relative to other energy sources, including
hydroelectric dams, renewable energy sources are already
cost-competitive in the short term and more than competitive in the longer term. Even without dramatic decreases in
battery prices (considered the game-changing technology
for the mass scaling of renewable energy sources), the ongoing slide in renewables-generated electricity prices should
continue. China is driving much of the downward pressure on
renewable energy prices, given its status as the world’s leading solar producer.
Grid connectivity is yet another issue. Most of the people
in Himalayan Asia who still lack access to electricity are off
the grid, with many in rural areas. Providing power to these
rural areas from large dams (or thermal plants) requires
building out and maintaining the electrical grid to carry
power to them. Distributed renewables such as solar, wind,
and micro-hydro can supply small communities in decentralized fashion, as they don’t require grid connections.
Given the ongoing interest in new hydroelectric dams
across the water tower, key questions are whether and
when renewable energy sources will become more central
to national economic and energy development plans than
will hydroelectric sources. There is a real case to be made,
and indeed one that has been made for years, that the total
negative ecosystem effects of hydroelectric dams outweigh
their benefits. But there is an increasingly convincing case

to be made that there is considerable risk of the long-run
returns on big dam investment. From the climate side, the
risk is greater uncertainty on river water levels, especially the
possible effects of both more frequent flooding and drought.
Such fears are already coming true in various places
around the world. On the Colorado River, for example, water
levels on the Hoover Dam’s reservoir have dropped to record
lows owing to a combination of increased aridity in the basin
over the last two decades and rising demand for water from
upstream users. The fear there, as elsewhere, is that reservoir water levels will drop below the dam’s turbine intakes,
rendering it useless for power generation.
Conversely, there will be considerable risk of flooding
in mountain regions as well. In the HKH, glacier lake outburst flooding (GLOFs) can destroy dams with catastrophic
consequences downstream. Many rivers will see greater
sedimentation from more variable and more intense precipitation patterns. Higher sedimentation builds up in reservoirs,
lessening storage capacity and damaging turbines.
On the power demand side, an additional challenge
facing large hydroelectric dams is regional over capacity.
Hydroelectric dam development across much of the HKH
is increasingly premised not just on increasing domestic
capacity but on selling the excess power to a neighbor. This
is Nepal’s plan relative to India and for Laos in the Mekong.
The challenge for both is finding markets. India has become
a net electricity exporter, for example. In other words, even
without reference to the falling cost of renewables, the business case for hydroelectric development over much of the
HKH is already poor.

3. What should the
United States do?
T

he United States is the external superpower in the
Asian geopolitical context, a reality that has negative
and positive consequences. On the negative side, despite
America’s still-significant economic, diplomatic, and geopolitical clout, it does not have a physical presence on the
continent and thus cannot wield the full panoply of tools that
are possessed by the continent’s major powers. Whereas
the Chinese or Indians can build dams on their own territory,
and hence can affect the flow of Himalayan Asian rivers, the
United States cannot. Because the United States is not a
riparian anywhere, it cannot affect physical water supply and
quality. Because the United States is not part of these basins,
it is not part of their shared hydrology, nor part of regional
connectivity through river navigation or linked electric grids,

nor part of shared ecosystems, nor does it have any populations living in the river basins. The United States has no
standing in river basin decision-making and has no ‘right’ to
be part of basin institutions.
It also is an open question whether the United States has
as much indirect power in the water space as, say, China. A
major part of China’s leverage is indirect (through, say, the
BRI and water infrastructure financing), but China operates
with fewer constraints than does the United States. China
has no qualms in sending thousands of construction workers
to build the infrastructure that its banks finance, for example.
China also is willing to lend with fewer conditionalities than
the US and multilateral organizations such as the World
Bank. And it hardly needs to be said that China possesses
considerable leverage over its neighbors simply because it is
in the immediate vicinity.
Yet there are positives and the United States is not destined to second-tier status in shaping water outcomes
in Himalayan Asia. If the United States plays to its many
strengths, it can maintain and even augment its leverage.
Besides the considerable indirect tools that the United States
can bring to the table, the United States also can function as
a valuable partner in Himalayan Asia because it is not a riparian country, is not a close geographic neighbor, and is not an
upstream hydro-hegemon. The last piece is valuable, given
the many suspicions among upstream and downstream
riparians. America’s value as a partner exists in part because
it is a powerful state but also a non-Asian one.
For the US government, the relevant questions regarding
how to approach water security are as much about defining a strategy and vision as they are about honing policy. A
full assessment of how, exactly, the United States government should so engage is beyond the scope of this paper.
Nonetheless, with an eye toward the big picture, we offer
some starting recommendations:

Define water’s place within
the context of US strategic
interests in Asia

The first step is to create a coherent US government strategy toward Himalayan Asia incorporating water as a pivotal
element. Although an obvious task, its development and
execution is anything but. The principal difficulties involve
defining America’s strategic goals and then placing water
within that context. Neither are straightforward.
Over the past two decades, the US government arguably has had several strategies toward Himalayan Asia (for
purposes of this discussion, ‘Asia’ does not include Western
Asia, i.e., Iran westward). These strategies have included a
post-September 11, 2001 anti-terror agenda, as embodied

ECOLOGY MEET GEOPOLITICS WATER SECURITY IN HIMALAYAN ASIA

49

The first step is to create a
coherent US government
strategy toward Himalayan Asia
incorporating water as a pivotal
element.
50

ECOLOGY MEET GEOPOLITICS WATER SECURITY IN HIMALAYAN ASIA

investment effort organized by the ‘Quad’ (the United States,
Japan, Australia, and India).
Despite this welter of at-times conflicting strategic priorities, including vis-à-vis China, what is clear is that several
Asian states are critically important to US foreign policy
and strategic interests, whether as friends, competitors, or
foes. China, India, Pakistan, and Russia all are atop America’s
global strategic priorities list. In one way or another, all these
are critical actors in Himalayan Asia’s water space, whether
through their:
• upstream position with respect to rivals (China and India;
India and Pakistan);
• downstream vulnerabilities regarding same (India regarding China; Pakistan regarding India);
• investments in water infrastructure in their near abroad
(e.g., China through BRI, Russia in Central Asia);
• leverage over smaller downstream states (e.g., China and
Southeast Asia); or
• own domestic water-related weaknesses (multiple Asian
states).
The transboundary nature of Asia’s water resources brings
to the fore one of the contradictions embedded in any US
strategy that turns any of Asia’s major powers, especially
China, into a geopolitical foe. As water is a transboundary
resource, it is one of the connectors that knits Asian countries together, whether they want to admit it or not. Thus,
it is impossible to nationalize water management without increasing the odds of international conflict over the
resource. China’s upstream position in Asia, combined with
the considerable indirect resources it can bring to bear to
influence its neighbors’ water uses and policies, means that
any realistic solution to Asia’s serious water challenges must
involve China. Hence the need for the United States to find
avenues for cooperative engagement with China on transboundary water resources, even if the United States were to
increasingly align itself with China’s principal Asian competitors (India, Japan, etc.).
For the United States, an important part of the strategic
challenge in Asia is preventing water from contributing to
both state fragility (the spillover hypothesis) and international conflict (the water wars hypothesis). Both of those
outcomes would undermine every other US strategic objective in Asia. Given what we know is likely to occur in the
future considering forecasted water supply and demand
curves, both outcomes are plausible. Conversely, United
States’ strategic interests would be best served if it is perceived in Asia as a good-faith actor dedicated to solving the
continent’s water challenges.
In 2017, the US government released a first-ever Global
Water Strategy (GWS). Although the GWS is about neither Himalayan Asia nor geopolitics, it (along with the 2012

Intelligence Community Assessment on water security) is
an outstanding step toward articulating how and why the
US government should think about water in strategic terms.
Among other things, the GWS argues that a “growing global
water crisis” may “foster insecurity and state failure” around
the world. The US government should advance a “water
secure world” through supporting sound water resource
governance and promotion of cooperation around transboundary rivers, among other pathways.
The US government should deepen its understanding of
the linkages between water and its strategic objectives, in
Asia and elsewhere in the world, and articulate those linkages clearly in its top-level documents. A clear objective
should be the inclusion of water security into the National
Security Strategy and other strategy documents at the
highest levels of governance (e.g., the Quadrennial Defense
Review). A related objective would be to direct the Office of
the Director of National Intelligence to regularly update its
Global Water Security assessment (ODNI cannot do so on
its own, it must be directed to conduct such assessments).
Doing so would send the clearest signal to United States’
partners and allies, and to US government departments and
agencies, that water security is treated as a strategic priority at the highest level of the US government. Water security
is a non-partisan issue, and easily could become a standard
component of future strategic documents, including the NSS,
across administrations.

Craft a compelling vision around
water in Himalayan Asia

U.S. NAVY/DUSTIN KNIGHT

in the US government’s engagement in Afghanistan and its
attempt to enlist neighboring states in that engagement.
Other strategies have been oriented around containment of
geopolitical foes, for example North Korea, or at the least
the checking of its geopolitical rivals, as for example Russia
in Eurasia. American strategy toward China has varied over
time. Its strategy has included the accommodation of China’s
economic rise by inducing China to embrace the global trading regime (via the Obama Administration’s vision for the
role to be played by the Trans-Pacific Partnership).
Lately, American strategy has shifted toward confrontation
with China on issues ranging from trade to security, reflecting views that have been gaining currency in Washington’s
foreign policy circles for years. China’s increasingly assertive
foreign policies in Asia, its willingness to insert itself into
affairs elsewhere in the world, and its unwillingness to accept
globally accepted rules and norms (e.g., China did not accept
a 2016 decision by the Permanent Court of Arbitration
regarding the South China Sea) have contributed to increasingly hardball relations between the United States and China,
as over the South China Sea. In December 2017, the current administration’s first National Security Strategy (NSS)
formally defined China (and Russia) as a “challenger” and
“revisionist power” engaged in a “contest for power” against
the United States and its partners. It rejected the decadesold premise that China’s economic rise would end with its full
incorporation into the rules-based international order that
was built by the United States and its partners after 1945.
The 2017 NSS also defined the “Indo-Pacific” region as a
strategic priority, claiming that a “geopolitical competition
between free and repressive regimes” is underway there.
Over subsequent months, the administration has attempted
to further articulate the contours of what is now known
as the Indo-Pacific strategy, a still-amorphous vision with
security, diplomatic, economic, technological, and other
dimensions. In July 2018, US Secretary of State Mike Pompeo
gave a well-publicized speech announcing a $113.5 million Asian infrastructure fund, believed to be a small but
important initial step toward a larger Asian infrastructure

An important task will be to craft a compelling vision for
how the United States can assist Himalayan Asian states in
solving their water challenges. Such a vision should follow
in train of an improved understanding of how water fits into
the US government’s highest strategic goals. A well-crafted
vision would do more than align US government departments and agencies around a common water-related agenda
on the continent. As valuable as that would be, a well-crafted
vision also would be an expression of American soft power,
important for motivating institutional partners while providing a positive frame for influencing Himalayan Asian publics
through public diplomacy and subnational engagement.
A compelling vision about water, including how the United
States can help solve water-related challenges in Himalayan
Asia, would provide a helpful alternative to dominant narratives about water and economic development. Those
narratives include the hydraulic mission, still alive in too many
places, and one that appears to animate China’s foreign
development strategy, with its almost singular focus on hard
infrastructure investment. As this document has emphasized,

US Navy ships patrol the
South China Sea, a body
of water disputed by
the world’s two greatest
powers

hard infrastructure investment is only one part of a much
larger picture. Increased hard infrastructure investment not
only will not solve Himalayan Asia’s greatest water challenges, in many ways doing so will make those problems
worse. Hard infrastructure investment always creates negatives as well as positives, with costs and benefits unequally
distributed across society, most often to the detriment of
marginalized populations. Moreover, large infrastructural
investments frequently result from opaque decision-making
processes that are rife with rent-seeking and corruption.
The US government is therefore presented with an opening to reassert its global water leadership, one that it should
embrace. A starting point would be to create or commission
a high-level report specifying exactly how the US government and its partners should organize its efforts around
water to achieve its strategic goals in Himalayan Asia. In our
opinion, that document should include the following pieces:
First, a vision should emphasize how water security contributes to societal resilience. As outlined in a 2016 Atlantic
Council report on global water security, the resilience paradigm stresses the anticipation of future shocks, long-range
scenario planning, inclusive and participatory governance,
and investment in a diverse portfolio of strategies designed
to reduce the risk of shocks and the losses from those
shocks should they occur. A resilience paradigm is at once an
economic, social, and environmental argument, necessitating
that policymakers incorporate multiple perspectives into a
balanced view of how the future might unfold.
For example, a resilience paradigm would emphasize caution in large hydroelectric dam investment. Resilience forces
policymakers to consider the risk that such long-term investments might not pay off as forecast. Under certain climate
scenarios, large dams might become stranded assets, as
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the US government not only needs to regain its footing as
an environmental leader (e.g., through reentering the Paris
climate accord or ratifying the UN Conference on the Law of
the Sea). It also needs to become more comfortable working
toward long-term solutions to difficult regional challenges—
exactly the kind of challenges presented by transnational
river basins. For myriad reasons, American diplomacy tends
to work through bilateral rather than regional relationships.
For example, US funding is bilaterally focused, with most
diplomatic and development funding going through national
governments rather than regional institutions and platforms.
Moreover, longstanding diplomatic culture privileges bilateral
diplomacy over regional approaches. If the United States is to
be taken seriously as an honest broker in Asia, it will need to
show that it can do the hard work of regional engagement,
with a commitment to transparent multilateral diplomacy and
the building of long-term regional dialogues and processes.
Third, a vision statement should emphasize how the United
States can help Asian states innovate in the water space.
Innovation, like sustainability and resilience, has broad appeal
for its positive and forward-looking implications. A stress
on innovation plays to one of America’s core strengths—the
United States remains among the world’s most innovative and
technically advanced societies—and to foreign publics’ views
of the United States as the world’s preeminent modern society. The vision would lay out how the US government and its

Work with key allies and partners
around the vision

NINARA/FLICKR

for instance the Hoover Dam risks becoming in the face of
long-range drought in the western United States. Large systems do not adapt well in the face of these kinds of external
shocks. Even absent such shocks, new technologies likely
will obsolete new hydroelectric dams long before their useful
lives are up. The benefits of smaller, greener, more efficient,
more distributed, and more adaptable systems are already
clear, and will become more apparent over time.
Second, the vision should emphasize that water is critical to sustainable development, inclusive prosperity, and
cooperation in Asia. Although at first blush talk of sustainable, inclusive, and cooperative development appears to be
nothing more than feel-good language, in the context of
Asian water politics it is anything but. A generalized lack of
trust surrounds water politics across much of Asia, certainly
across national boundaries and frequently within them as
well. A vision that emphasizes treating water in positive-sum
terms should be an important part of diplomatic messaging,
focused on transforming both official and public opinion.
This observation begs the question whether the United
States is best positioned to deliver the cooperative message.
The sad fact is that, when it comes to environmentallyrelated global governance, the US has allowed its leadership
status to lapse over the past couple decades. If Himalayan
Asian states are to take American overtures about innovative
and cooperative transnational water management seriously,

non-state partners (tech firms, universities, etc.) could assist in
the development and scaling of breakthrough water technologies in energy, food, cities, transport, public health, and more.
Finally, a vision statement should articulate how the US
government should organize itself to best fulfill America’s
strategic goals. Although outlining a reform agenda itself is
beyond the scope of this report, it is worth making a couple of
basic observations. One is that water experts routinely decry
the fragmentation of US government policy and funding in
the context of US foreign affairs. Coordinating how water
intersects with, say, agriculture, energy production, public
health, and urban affairs is no small task for any government.
A second is that the US government places great emphasis
on water for sanitation and hygiene (WASH) and much less
on everything else. There is no question that WASH is critical, given the sanitation deficits around the world. And it is
important to note that low WASH provision reflects poorly
on governments, which can in turn become another source
of grievance against government and therefore contribute to
societal destabilization. But Himalayan Asia’s water challenges
extend far beyond poor sanitation, and its transboundary
water disputes have almost nothing to do with sanitation. The
US government is not focusing its funding and attention on
the most serious problems facing Asia.
Water therefore needs a more permanent and visible presence within the US government’s foreign and security policy
firmament. For several years, the US Agency for International
Development (USAID) has had a global water coordinator
and Office of Water, reflective of the dominance of federal
spending on WASH. By contrast, funding for the government’s hydro-diplomatic activities is woeful. To partially
correct this imbalance, a fully funded and staffed water
office and global water coordinator position should be
created within the State Department’s Bureau of Oceans
and International Environmental and Scientific Affairs,
empowered with a long-range mission and equipped with
interagency coordinating powers. Peer positions, focused
on global water security, ought to be established within the
US Department of Defense and National Security Council.

To make the connection between water and US national
security, including the risks to US strategic goals, the vision
will need to be translated into thoughtful, well-articulated,
well-planned, and fully fundable plans that can be implemented with allies and partners on the ground. Ideally,
the US government would develop long-range plans that
would focus on a mix of policies and processes designed to
increase societal resilience to water-related shocks. Capacity

building, development of best-practice policies and infrastructural investment strategies, and diplomatic engagement
on transboundary water resources all would be included.
One key here is to expand the definition of who qualifies
as a partner. Subnational actors ranging from civil society
groups to businesses to provincial governments to local
farmers all are key to water-related outcomes. We live in a
polycentric world composed not just of nation-states but of
other actors who have their own sources of power. In countries such as India, subnational governments (federal states)
possess considerable influence, including within the water
space. So too do the world’s cities, which in some cases
have tens of millions of people living in them. While the US
government engages subnational actors, that engagement
is ad hoc and uncoordinated. The State Department should
create a fully funded and staffed office for subnational
engagement, the purpose of which is to track interactions
with subnational actors, devise strategies for engagement,
coordinate the government’s diplomatic outreach, and act as
the government’s point for outreach to subnational actors.
Another practical step would be to empower the US
government’s scientific agencies to: fully engage at the
international level; ensure the international availability and
distribution of their data; and develop partnerships with
national and international agencies, the private sector, and
civil society in the development of open source data tools
that are tailored to end users including non-profits, agricultural extension services, disaster management agencies, and
individuals (e.g., farmers). The US government’s scientific
organizations such as the National Aeronautics and Space
Administration (NASA), US Geological Survey (USGS), and
National Oceanic and Atmospheric Administration (NOAA)
gather among the best and most comprehensive water data
in the world. So too do many of its private-sector firms. The
challenge is to find ways to have that data be used on the
ground by people who make decisions about water use.
Experts interviewed for this report stressed that the US
government’s scientific agencies do not have a mandate for
international distribution of their data, and no programmatic
strategy to get the data into the hands of end users around
the world.
A related and important step would be to create an early
warning system focused on predictions of water-related
fragility. The US government should, in coordination with
academic analysts and international scientific organizations, develop an early warning of potential water conflict
hotspots in Himalayan Asia and elsewhere in the world.
Such international organizations include the International
Centre for Integrated Mountain Development (ICIMOD, an
intergovernmental organization based in Kathmandu), the
International Institute for Applied Systems Analysis (IIASA,

ECOLOGY MEET GEOPOLITICS WATER SECURITY IN HIMALAYAN ASIA

53

Protect the Water Tower
Last but by no means least, the United States should support
the protection of Himalayan Asia’s water tower—the HKH
ranges, their ecosystems, and the rivers spawned by them.
The reason is simple: the water tower is the single indispensable feature of the continent’s geography, one that nourishes
billions of people across the continent. This insight is why the
HKH ranges are often referred to as the “Third Pole,” a term
that instantly conveys the ranges’ ecological importance via
comparison with the Earth’s two natural poles. Like the Earth’s
two natural poles, cooperative governance of the Third Pole
is necessary if countries are to anticipate and manage the
shocks that invariably will come in the years ahead.
The idea that ecological boundaries ought to define the
boundaries for natural resource governance is not new.
With its emphasis on basin-level governance, IWRM has this
idea embedded in it. But whereas IWRM is about governing individual basins, protection of the water tower requires
governing multiple basins simultaneously. The HKH ranges
cannot be protected from climate change one basin at a
time. Rather, the water tower presents a complex, multifaceted governance problem. Ideally, solutions will have to
be developed that span across the HKH ranges and their
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the protection of Himalayan Asia’s
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multiple river basins.
The Arctic Council is the appropriate model to emulate.
The Arctic Council is an intergovernmental forum whose
eight member states work cooperatively on common
environmental and scientific challenges facing the Arctic
region. Two of these member states are Russia and the
United States, which despite being geopolitical adversaries
in just about every other sphere somehow have managed to
cooperate within the context of Arctic governance. During
the 1990s, both countries were instrumental in the creation
of the Arctic Council and have cooperated within that body
ever since. This Russian-American experience is critical, for
it suggests that collective governance of the water tower is
possible, even given the border disputes, rivalries, and suspicions that the HKH states share with one another. Indeed,
the eight HKH states (India, China, Pakistan, Afghanistan,
Nepal, Bhutan, Bangladesh, and Myanmar) already have a
precedent for regional cooperation, having founded ICIMOD.
Indeed, Asia’s two biggest states cooperate in the Arctic
as well, with China and India gaining Observer status to the
Arctic Council in 2013.
The United States government should pick up this
mantle, and support processes leading to the creation of
an intergovernmental forum for the environmental and
scientific stewardship of Himalayan Asia’s water tower.
Those processes should mirror the processes that led to the
creation of the Arctic Council in 1996. Starting in 1989, the
Arctic states plus an array of non-state partners began an
initiative focusing on Arctic stewardship. Two years later,
that process produced the Arctic Environmental Protection
Strategy (AEPS), a 1991 agreement signed by eight Arctic
states including the US and USSR. The AEPS formalized
protection of the Arctic’s environment, including protection
of its indigenous peoples, and established a cooperative
and transparent intergovernmental forum. Five years later,
the eight member states issued the Ottawa Declaration,
which formally established the Arctic Council. In short, the
Arctic Council began as a talking shop, then gained currency
through its research and transparent processes to become a
highly respected and productive deliberative body.
There is good reason to believe that a permanent, legally
established and recognized intergovernmental forum, like
the Arctic Council, could be created for the water tower.
Given the often-difficult status of diplomatic relations among
the water tower’s states, an Arctic Council-like outcome
will require delicate and lengthy negotiations if it is to be
realized. The odds will be maximized if a process can be
designed that is like that which created the Arctic Council,
based on a commitment to scientific knowledge building,
environmental protection, and transparent, collaborative, and
consensus-based decision-making.

Protect Asia’s water tower: a
participant smiles during International
Day for Biological Diversity
celebrations. ICIMOD headquarters,
Kathmandu, Nepal, May 2017.

JITENDRA RAJ BAJRACHARYA/ICIMOD/FLICKR

based in Vienna), the World Bank, and UN Water. The models
here include FEWSNET (Famine Early Warning Systems
Network), a famine prediction service created in 1985 by
USAID and SERVIR-Himalaya, an HKH satellite monitoring
service created by NASA and USAID in cooperation with
ICIMOD. An effort focusing on water conflict would attempt
to foresee political tensions and instability related to water
stress and poor water governance before these devolve
into flashpoints, conflict, and spillover into the international
arena. This foreknowledge could then facilitate diplomatic,
development, or other capacity building and conflict reduction engagements in the way that FEWSNET enables famine
prevention measures like preparing and pre-positioning food
stocks and assistance.

If the US government were to lead such an effort, its best
play is to utilize its diplomatic strengths to bring other
nation-states, multilateral organizations, and civil society into a consensus-building coalition for the creation of
precursor institutions and processes. Those institutions and
processes should follow the Arctic Council’s template. Given
that the United States is not a riparian state, the US government should support those multilateral, civil society, and
scientific organizations that wish to lead this endeavor.
The purpose of such a forum would not be to ‘internationalize’ the water tower by granting non-Asian states like
the United States the right to participate in decision-making
about HKH states’ territories and resources. In this respect,
an HKH forum would emulate the Arctic Council’s experience
regarding decisions about the Arctic—no state beyond the
eight Arctic Council member states has the right to participate in decision-making. Rather, the purpose would be to
facilitate collective knowledge building and policy development among the HKH states. In advancing an HKH forum,
the United States should seek diplomatic support from
other Arctic Council states that also are active in advancing hydro-diplomatic relations around the world, including
Sweden and Norway, plus Arctic Council observers Germany,
the Netherlands, and Switzerland.
Predictably and logically, the US Department of State
has no single bureau with a geographic portfolio spanning

the HKH ranges and the rivers that flow from them. Rather,
multiple bureaus have jurisdiction over different pieces of
this geography. The Bureau of South and Central Asian
Affairs has the most expansive geographic portfolio, one that
includes the five Central Asian republics and the states running southward from Afghanistan, Pakistan, Nepal, Bhutan,
and India. China, the most important upper riparian, and all
Southeast Asia is under the Bureau of East Asian and Pacific
Affairs. Russian relations fall under the Bureau of European
and Eurasian Affairs.
One additional and simple recommendation, therefore, is
to create a special representative for Himalayan affairs (or
similar title), the role of whom would be to coordinate the US
government’s efforts, and with the primary task of facilitating
creation of an Arctic Council-like forum for the HKH region.
This position should be placed within the Bureau of Oceans
and International Environmental and Scientific Affairs, in
keeping with the Arctic Council’s institutional home at the
State Department, and in keeping with the goal to establish an HKH body focused on environmental protection and
scientific research.
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ny attempt to generalize about Himalayan
Asia’s water dynamics carries the risk of
reductionism. Indeed, there are significant
and important differences in water dynamics
across the regions examined in this paper.
Yet there are some critical drivers of change on both the
supply and demand sides that apply across geographic settings and that are worth discussing at some length.
This Special Section dissects Himalayan Asia’s water
dynamics across three sectors and four regions. The three
sectors—agriculture, cities, and energy—represent the largest sectoral water users in Asia (admittedly, cities can be
thought of as a meta-sector that includes residential, commercial, and industrial users). The four regions are Central,
South, Southeast, and East Asia.

By sector
W

hile agriculture is Himalayan Asia’s largest water
consumer and figures to remain so for a long time
to come, it is hardly the only sector with a claim on the
resource. Indeed, one of its greatest water challenges stems
from increasing demand arising from other sectors. Besides
agriculture, two sectors stand out. First, rapid urbanization and population growth in general have meant the swift
growth of hundreds of cities across the continent, including within Asia’s two most populous countries (India and
China). That in turn has meant the rapid growth of municipal
demand for water (from industries, households, businesses,
and other entities) and in the production of wastewater.
Second, there has been a related and massive growth in
energy demand across much of the continent, reflecting
economic growth and urbanization in many regions. The
energy-water nexus is critical (energy production is dependent upon water availability).
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Agriculture
Globally, agriculture is the greatest user of water, and by
a long measure. Agriculture is responsible for around 70
percent of all water withdrawals globally and as much as 90
percent of all water consumed. (Water withdrawal refers to
water taken from a source but eventually returned to it, as
is the case with a power plant that uses water for cooling;
water consumption refers to water taken from a source and
never returned, as is the case with irrigation water that is

absorbed by a plant.) However, the total amount of water
removed from surface and groundwater sources and their
respective shares vary considerably by region and country.
Asia’s agriculture withdraws the most water in the world.
In 2010, the UN’s Food and Agriculture Organization (FAO)
estimated that Asia’s agricultural sector withdrew 81 percent
of all water on the continent, totaling 2,069 cubic kilometers
annually. By contrast, the agricultural sector in the Americas
withdrew 415 cubic kilometers per year, representing 48
percent of water withdrawn. European agriculture withdrew
eighty-four cubic kilometers per year, at 25 percent sectoral
use. To put this agricultural water use in some perspective, Asian agriculture withdrew 75 percent of all water
withdrawn for agriculture globally, and half of all water
withdrawn in the world.
India, China, and Pakistan all are in the top five most
prolific agricultural water users in the world, with India and
China ranking first and second, ahead of the United States,
with Pakistan fourth. India’s agricultural withdrawals alone
(688 billion cubic meters annually) are nearly four times that
of the United States (175 billion).
There are several reasons why Asian agriculture is the
world’s largest water user. These can be split into demandand supply-side explanations. On the demand side, the
continent has the world’s largest population, at 4.4 billion
in 2015 (about 60 percent of the global total), including
the two largest countries by population (China and India)
plus several of its swiftest-growing economies. Feeding the
largest share of the world’s people requires the most agricultural production, in particular when population growth is
coupled with rising incomes and therefore changing diets.
In 2009, the FAO made a splash when it projected that
the world would have to produce 70 percent more food
by 2050 for 34 percent more people. The FAO forecast
a greater rate of food production growth compared with
population growth because of rising urbanization and therefore of wealth in developing regions. Wealthier people eat
higher-caloric diets, often with greater meat consumption,
than poorer people; such diets in turn require more water
per capita.
For the past couple of decades, much of the focus has
been on China’s impacts on food supply chains, given its
combination of a massive and growing population plus
rapid urbanization and wealth. China’s outsized influence
has been a focus of global conversation since at least 1995,
when Lester Brown’s Who Will Feed China? forecast that
China’s rising wealth and population would overwhelm both
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its own and the world’s food supply. Although there are signs
that China has reached saturation and that its food demand
growth is leveling off, China is hardly the only large country
with a growth spurt. India is urbanizing as fast if not faster
than China and has nearly as large a population that is soon
to be even larger. And although India is becoming richer,
it also contains a massive low-income population, many
of whom are subsistence farmers. This fact represents the
flip side of food insecurity. Despite rapid growth, billions of
people remain either undernourished or at risk of insufficient
access to food. South and Southeast Asia contain the largest
populations of people so at risk.
On the supply side, Asian agriculture withdraws more
water from surface and underground sources because it is
less efficient and benefits less from rainfall to boot. Speaking
broadly, many practices and policies in Asia are much more
wasteful than need be, even in the context of less developed
economies, reflecting a lack of high-quality infrastructure,
investment, proper incentives, and good information, as well
as the impacts of inappropriate policies. On the precipitation side, by way of contrast, Europe lies in a temperate
region with year-round rainfall, giving it moist soils that are
ideal for farming without irrigation. Although Asia is a vast
continent with areas of rain-fed agriculture, large swathes of
the continent do not have the luxury of enough year-round
rainfall and high-quality moist soils. Much of the continent
is arid or semi-arid or has high seasonal variability in rainfall.
For example, monsoons drive rainfall patterns across much
of South and Southeast Asia, giving those regions very wet
but also very dry seasons, meaning that irrigation is required
for at least part of the year.
The continent has by far the most irrigated land in the
world at 41 percent of the continent’s cultivated area, versus
13 percent in the Americas and five percent in Africa. China
and India are the world’s two largest irrigators, with some 135
million irrigated hectares split evenly between them, versus
26 million hectares for the United States, in third position.
Surface irrigation, in general terms the least water-efficient
type of irrigation systems, dominates Asian irrigation. After
World War II, Asian countries greatly expanded these surface
irrigation systems, either building upon existing systems as in
South Asia (in Pakistan and India, building on British colonial
investment in irrigation) or creating massive new systems
as in Central Asia. Although that period of rapid expansion
has been at an end for three decades, Asia now maintains a massive set of legacy systems, many of which need
modernization.
A quick glance at an irrigation map shows that several of
the world’s most intensely irrigated regions lie in Asia. Of
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these, the largest is the Indo-Gangetic Plain, a vast region
lying to the south of the HKH ranges across Pakistan, India,
Nepal, and Bangladesh. More than a billion people live on
the Plain, many of whom are smallholder farmers. There
also are smaller but intensely irrigated regions in Northern
China, Central Asia, and Southeast Asia. Northern China is
particularly important for China’s food production, although
the region is a relatively dry area that requires both
groundwater withdrawals and long-distance surface water
transfers. Although Western Asia lies outside the scope of
this paper, the Arabian Peninsula contains large and intensively utilized aquifers.
Finally, as elsewhere in the world, climate change very
well might become Asian agriculture’s greatest future challenge. Although it is possible that climate change will bring
some positive changes (e.g., increased glacial melt resulting
in more river water over the short and medium terms), few
serious experts forecast anything but negative impacts on
agriculture. The list of fears is long and indeed worrisome
and includes yield losses from higher temperatures, more
frequent and intense flood and drought cycles, declining
soil moisture and thus productivity, increased pest infestations, and loss of farmland in low-lying coastal regions such
as Bangladesh. Agriculture is highly vulnerable to climatedriven disruption, in particular given the large number of
subsistence and smallholder farmers in South and Southeast
Asia and the importance of water-intensive cereals production. Rice, wheat, and maize varietals are dietary staples
across much of the continent; climate change threatens
yields for each of these.

Cities
Urbanization can be defined as a process wherein an increasing proportion of a national population lives in cities versus
in rural areas. Driven largely by economic factors, rapid
urbanization has been a hallmark of the industrial era, and
has fueled profound social, economic, political, and ecological changes in every country that has experienced it.
Since 1950, urbanization has largely been a story about
the global south. Whereas before World War II, urbanization was for the most part concentrated in the rich world
(Europe, North America, and parts of East Asia), it slowed
considerably after the war, owing mostly to saturation (with
urbanization rates reaching 80-plus percent in wealthy countries). In contrast, urbanization since 1950 sped up rapidly
in the global south, ultimately involving billions of people.
With unprecedented scale and speed, the urbanization of
the global south since 1950 is one of the most important

demographic phenomena in human history.
Nowhere has the urbanization story been more astonishing than in Asia. In 1950, less than one in five (17.5 percent)
Asians lived in cities. Today, that number is around one in
two. Rapid population growth combined with swift ruralto-urban migration resulted in an increase from around 250
million Asians living in cities in 1950 to more than two billion
people in 2014. The UN estimates that Asian cities are now
growing at an average of 138 million people per year, the
result of natural growth (children born to people already
living in cities) plus ongoing rural-to-urban migration.
These increases will mean that by 2050, perhaps 3.3 billion
Asians will live in cities, representing a three billion-person
increase over a single century (1950 to 2050). To give the
reader some sense of scale, in 2050 North America will
have around 390 million urbanites, Europe 580 million, Latin
America 670 million, and Africa 1.3 billion. In 2050, all world
regions together will have fewer people living in cities than
will Asia.
Since 1950, the continent’s urbanization rates have been
among the fastest in the world. Yet speed is less important
than scale, given the enormous population. China alone
has added nearly 650 million people to its cities since 1980,
while India has added 300 million. Although both countries
have urbanized rapidly over the past decades, neither is finished. In 2018, roughly 59 percent of China’s population and
34 percent of India’s is urbanized, which means both countries combined will add hundreds of millions more people to
their cities before reaching saturation levels.
The continent’s urban growth has produced the largest
number of megacities in the world (cities with more than ten
million residents), a total of thirteen out of twenty-two such
cities globally and twenty such Asian megacities by 2025.
Of the world’s thirty largest cities in 2015, China had six of
these, India four, and Pakistan two.
Urbanization typically translates into greater water
demand, owing to the increased wealth that accompanies
urban growth. Put simply and crudely, urban residents, as
compared with rural villagers, consume more of everything—food, metals, building materials, transportation
services, consumer goods, energy, and much more. All that
consumption requires more water. As a society becomes
wealthier and more urbanized, per capita water consumption rises, with few exceptions. Rapid urban growth
is therefore one of the most important drivers of rising
demand for water, helping to fuel competition for water with
other sectors, including agriculture, and being an important
contributor to localized water scarcity.
Beijing provides just one of many possible examples. As

is true of countless Chinese cities, Beijing has grown rapidly
over the past several decades, from nine million people in
1980 to 21.7 million in 2016. Beijing’s population growth has
predictably led to rising water consumption. In part because
the city is in China’s dry north, Beijing’s thirst for water
has become a major problem affecting the entire country.
Beijing’s rapid growth has driven it to find water from every
source imaginable, including local and long-distance surface
water sources (the latter via the SNWTP) and groundwater.
Additionally, the city long has had plans to add desalinated
water to its mix. Despite the fact that Beijing’s rate of water
consumption has slowed, based in part on the city implementing various water conservation and recycling measures,
the truth remains that Beijing’s water demand has outstripped all sources of supply for decades.
The significance of the continent’s urbanization story
is not just about increasing demand for water. The consequences of urbanization, including poorly regulated
industrialization and frequently unchecked residential
growth, have produced severe water quality problems
across the continent. As has been true around the world,
Asia’s swift urbanization rate has outstripped the provision
of public goods of all kinds, including adequate housing,
modern sewerage, and clean drinking water. The number
of people living in slums has increased dramatically since
1950, with roughly 530 million people—more than half the
world’s slum population—now living in such settlements in
East, Southeast, and South Asia (the percentage of all urban
dwellers living in slums has been declining across the continent, however). Slum dwellers infrequently have access to
clean drinking water and modern sewerage, creating serious
public health challenges for them while contributing to the
production of untreated wastewater for their neighborhoods
and their entire city.
Because municipal drinking water supplies are so unreliable, people are often forced to purchase clean drinking
water from private vendors. In worst-case but sadly not
infrequent scenarios, these vendors are unlicensed, often
part of local water ‘mafias’ that illegally acquire water and
sell it at a premium on the black market. Water mafias can
have unsavory connections to criminal and even terror
enterprises, touching on the spillover hypothesis.
Rapid urban growth has significant consequences for
water quality. In 2017, the UN estimated that an astonishing
80–90 percent of all wastewater in the broader Asia-Pacific
region goes untreated. It reported that most countries in
South and Southeast Asia treat less than 20 percent of their
wastewater before discharge and several that treat 10 percent or less. While a combination of swift urban population
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Energy
The energy-water nexus is at least as complex, and as
important, as the food-water nexus. In the simplest terms,
water is indispensable to energy production, while energy
is indispensable to water withdrawal, transmission, use, and
treatment. Thus the two resources have a symbiotic relationship, with increased production and use of one generally
requiring the same of the other, and vice versa. Given the
rising scarcity of water across much of Himalayan Asia, plus
the need to reduce carbon emissions from energy production, the trick is to find ways to decouple energy from water,
to utilize both resources more efficiently.
The scale of the global economy’s energy needs means
that the energy sector has become the world’s second
largest water user after the agricultural sector. This is
because nearly all energy production requires water (in
2016, the World Energy Council estimated that 98 percent
of all power production globally required water). Producing
energy requires water inputs at every stage, from raw
material extraction through power generation to pollution
controls.
Water requirements are uneven depending on energy
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source, however. In simplest terms, fossil fuels require
more water than do the (non-hydroelectric) renewable
energy sources of solar and wind power. Mining and drilling for fossil fuels require significant quantities of water, as
do the refining or processing of these fuels. Hydroelectric
power generation, obviously, requires water for production,
although water is simply passed through power-generating
turbines before release downstream. Hydroelectric power
plants therefore, and ironically, consume little water directly
through power production, although their indirect consumption of water often is significant. Evaporation from reservoirs
created by hydroelectric dams reduces the total amount of
river water available downstream.
Thermal power plants are the most water-intensive forms
of electrical power generation. Thermal power is a broad
category of energy production that includes fossil fuel
power plants (coal, oil, and natural gas) and nuclear power
plants. To operate, thermal power plants require cooling,
with water frequently providing the coolant. Although there
are many ways to measure the water requirements for
electricity production, studies routinely arrive at the same
conclusion, which is that coal-fired thermal power plants are
the thirstiest forms of electrical power generation, followed
by other types of thermal power plants, then finally by nonhydroelectric renewables, with solar photovoltaics (“solar
PV”) and wind power the least thirsty of all. One study published in 2014, for example, estimated that coal-fired thermal
power production consumed about four times as much
water as did other thermal plants (nuclear power plants and
those fired by oil and gas) and about ten times as much as
non-hydroelectric renewables.
Not all coal-fired plants are alike when it comes to water
use. The thirstiest are “once-through” systems that use
water once for cooling before discarding it, followed by
closed-loop plants that reuse water, and finally by “dry-cooling” systems that use air instead of water. The once-through
systems are most common because they use simple and
cheap technology. And although the dry-cooling system
is far superior in terms of water use, it is a more expensive
technology with lower efficiencies, hence requiring more
fuel to generate the same amount of power.
Fossil fuels have driven Asia’s rapid growth. In 1990,
toward the beginning of China’s long boom and before
India’s rapid growth began, all of Asia produced just shy of
4,000 terawatt hours (TWh) of electricity. In 2015, a quarter century later, Asia produced 12,000 TWh, three times
as much. Coal provided much of this growth. In 1990, coal
provided about a third (31.9 percent) of 4,000 TWh electricity production; by 2015, it generated over half (54.2 percent)

NASA satellite image
of the Ganges River
Delta and the famed
Sundurbans forest, one
of the last homes of the
Bengal tiger.

NASA

growth and high poverty levels helps explain this problem in
many countries, the wastewater problem is hardly confined
to poor places. China provides an important example in this
vein. China’s water quality is severely compromised, largely
the result of the country’s breakneck economic growth that
has occurred in tandem with the unprecedented speed and
scale of its urbanization.
A final piece of the urbanization-water nexus involves
disaster risk. For a variety of reasons, Asia’s cities are particularly susceptible to water-related disasters. Part of the
explanation lies upstream, where deforestation and other land
use changes have put downstream cities in many parts of
the continent at greater risk of river flooding. But part of the
explanation lies with rapidly growing cities themselves. Local
land use changes (e.g., removal of coastal mangroves), driven
by urban development, often exacerbate river or coastal
flooding. So too does local groundwater depletion, which
leads to land subsidence. The combination of climate-driven
sea level rise, land subsidence, and removal of coastal buffers
(such as coastal mangroves) further expose coastal cities,
many of which sit on some of the lowest-lying coastlines in
the world, to sea-borne flooding risk and storm disasters. A
cursory glance at a map shows how many of Asia’s largest
cities are so exposed, including Shanghai, Dhaka, Kolkata, Ho
Chi Minh City, Shenzen, Bangkok, and Guangzhou.
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of 12,000 TWh. To meet rising demand, Asian countries also
rapidly expanded electrical production from natural gas
and hydroelectric power, but given coal’s even more rapid
expansion, their shares of total electrical power production
declined (to 18.5 percent and 15.3 percent respectively).
In the context of Asia’s total electrical generation, nonhydroelectric renewables represented a small fraction (3.0
percent) of the total in 2015. Yet, as elsewhere in the world,
renewables are on an exponential growth curve, rising from
virtually nothing in 1990 to providing 350,000 gigawatt
hours (GWh) of electricity in 2015.
Ongoing urbanization and economic development, driven
by the two massive economies of China and India, will
require much more energy in the future. All analyses point in
this direction. The World Energy Council, for example, forecasts that electrical power generation will more than double
between 2015 and 2050, from 12,000 TWh to 28,000 TWh,
with a doubling of required water resources from 23 billion
to 46 billion cubic meters per year.
Electrical power generation already uses a significant
amount of water and therefore has become a major competitor for the resource on the continent. In many places,

especially the continent’s drier regions, the increasing water
needs for electricity generation are running up against
ecological constraints and intense competition from other
sectors, including agriculture and cities.
The water-for-energy pathway has become more challenging in recent decades largely due to rising electric
power generation from thermal power plants and hydroelectric plants, although for different reasons. Regarding
thermal plants, the central problem involves electrical power
generation in arid regions and during droughts. Because
these plants are thirsty—with coal-fired plants, again, being
the thirstiest—they can and often do stress local water supplies. Drought can lead to power plants being shut down for
lack of coolant water, as occurred during a lengthy drought
in India during 2015 and 2016. There, coal-fired power plants
were forced to close in several Indian states, some up to
months at a time, leading to an estimated $350 million lost
in profits for the coal-fired power sector.
In part for water scarcity reasons, new plans to build
additional fossil fuel plants have generated sporadic controversy in Himalayan Asia, sparking clashes with local
residents in unexpected places. A 2010 Bangladeshi plan
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to produce 20,000 new megawatts of coal-fired electrical
power has met with strident opposition, in particular over a
plant located near the village of Rampal, located within the
famed Sundurbans mangrove forest and wetland. In that
case, water use is one of several reasons for the opposition,
along with pollution, ecological damage, and adverse social
and economic impacts.
Hydroelectric dams typically are controversial for a
wider set of reasons. It is true that new dams siphon river
water away from other uses, via the filling of reservoirs
during the construction phase and the reservoirs’ increased
evaporation after filling. But most often their controversy
involves tradeoffs between types of uses. Hydroelectric
dams interfere in a river’s ecology, with several important
consequences. Dams interrupt sediment flows, starving
downstream river deltas of nutrients and replenishing soil.
Deltas generally are the most important food-producing
regions of a river. Dams also alter plant and wildlife ecology
(migratory fish, for example, often cannot bypass dams).
Finally, dams interrupt seasonal water flows, which can be
beneficial for flood control but also can harm seasonal irrigation timing.
As water is indispensable to both food and energy
production, hydroelectric dams therefore often create an
energy-versus-food tradeoff. The controversy over construction of dams along the Mekong River and its tributaries
(by China and Laos) is mostly about this tradeoff. Whereas
upstream countries such as Laos seek increased electrical production capacity, downstream countries such as
Cambodia and Vietnam are much more concerned about
food production, especially the integrity of their fisheries
(Vietnam’s Mekong delta is one of the world’s most productive fresh water fisheries). This tradeoff is even clearer in
Central Asia. There, upstream countries’ need for hydroelectric power is in direct conflict with downstream countries’
need for irrigation water. Owing to seasonal imbalances that
force a tradeoff between upstream electricity production
and downstream agricultural production, the five former
Soviet republics of Central Asia have been engaged in bitter
disputes surrounding the region’s transboundary water
resources since the early 1990s.
It is important to note that the water-energy nexus works
in the other direction as well, via an energy-for-water pathway. As water is one of the heaviest substances in nature, the
pumping of groundwater and the movement of water across
level ground or uphill requires enormous amounts of energy.
Cheap energy, via energy subsidies given to farmers,
is a driver of groundwater depletion in Himalayan Asia.
India is perhaps the most important example, as it is one
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of the world’s largest users of groundwater. Despite severe
groundwater depletion within India, generous energy
subsidies to farmers continue to incentivize the drilling of tube wells and subsequent groundwater pumping.
Groundwater pumping also places enormous demands on
energy systems. In Pakistan’s Punjab province, for example,
agriculture consumes 20 percent of the province’s total
energy demand, with groundwater pumping accounting for
61 percent of on-farm energy use. Energy inputs are also
critical for other aspects of water use, for example operating complex sewer and drinking water systems and water
treatment plants. As these systems consume large amounts
of energy, total energy consumption will increase as more of
the continent’s wastewater is treated.
Finally, energy is indispensable to desalination, which has
become an increasingly attractive option for fresh water
production. Desalination is an expensive way to produce
fresh water in large part because the energy requirements
are so high, which helps explain why the oil- and cash-rich
Gulf Cooperation Council (GCC) nations have become the
world’s largest producers of desalinated water. But given
rising demand for fresh water combined with tight supply,
Asian economies are eyeing desalination as an option.
Asia has around a quarter of the world’s installed desalination capacity (not including GCC countries). China and
India have contemplated ambitious plans to build out their
desalination capacities. As with wastewater treatment,
desalination expansion will require large increases in energy
consumption.

By region
East Asia
Although the definition of East Asia normally would include
both Koreas and several offshore countries or territories
(Japan, Taiwan, and perhaps the Philippines), for purposes
of this study East Asia is defined primarily as China plus (to
a lesser extent) Mongolia, Russia, and North Korea. This list
excludes South Korea, Japan, the Philippines, and Taiwan
because they share no transboundary fresh water resources
with China.
China is at the center of not just East Asia’s water storyline but much of the continent’s. There are two primary
reasons for its starring role. The first reason concerns
geography, in that China has the good fortune of being
upstream of its neighbors, at least in the great majority

of the transboundary river basins that it shares with other
countries. China controls the Tibetan Plateau, the source
of the Mekong, Salween, Indus, Sutlej, Brahmaputra, and
other rivers. China also contains the headwaters of several
other transboundary rivers, including the Irtysh and Ili rivers
that extend into Central Asia. Finally, it shares border rivers
with Russia and North Korea, the Amur River system with
Russia, and the Yalu and Tumen Rivers with North Korea.
Moreover, there are three large and critically important rivers
lying within China, the Yellow, Yangtze, and Pearl Rivers.
Altogether, the rivers originating in China extend into every
region covered by this study: East, South, Southeast, and
Central Asia.
The second reason concerns economic and demographic
power, in that China is by far the most dynamic economy in
East Asia and has the largest population. China’s outsized
economic and demographic weight means that the country’s domestic water use has enormous implications for its
transboundary rivers and, therefore, its hydro-diplomacy.
When taken together, these two factors mean that China
has considerable power to choose whether and how it
cooperates—or not—on transboundary water issues with its
neighbors in East Asia and in all other regions.
The primary reason why many states are nervous about
China’s transboundary water politics is because they can
see a clash within China between its limited water supply
and its gargantuan and rising demand. China is rapidly running out of clean fresh water. One oft-cited statistic is that
China has roughly 20 percent of the world’s population but
only 7 percent of its fresh water. On a per capita basis, in
2014 China’s nearly 1.4 billion people each had access to
roughly 2,000 cubic meters of water per person per year,
compared to the United States’ average of some 9,500
cubic meters per year. While not yet meeting the internationally accepted critical water scarcity threshold of 1,000
cubic meters per person per year, China’s water availability
is trending in that direction.
Moreover, this national picture is complicated by a severe
internal water imbalance between China’s relatively dry
north and relatively wet south. The drier north has both
large (and growing) cities and extensive farmland, resulting
in chronic water deficits that threaten to curtail economic
growth in some of China’s most dynamic regions. Returning
to the Beijing case, the city’s per capita water availability
is around 150-200 cubic meters per year, far below the
internationally recognized water scarcity line of 1,000 cubic
meters. Beijing is hardly an anomaly, as other cities and
provinces in China’s north face similarly low water availability levels. This north-south water imbalance has been

a longstanding concern of China’s leaders (in 1952, Mao
Zedong famously said that the north should “borrow” water
from the south). Fretting about the economic and demographic sustainability of China’s northern provinces, they
have overseen decades-old plans to realize the South-North
Water Transfer Project, the world’s largest long-distance
water transfer scheme.
In the energy sphere, this geographic imbalance is also
at work. Most (85 percent) of China’s coal reserves are in
the country’s arid provinces. And China has had a policy
of shifting coal production toward its dry northern and
western territories as it has tried to meet the country’s
burgeoning demand. This in turn means that simply extracting and processing coal is itself a stressor of the country’s
limited water supplies.
China’s water supply difficulties are more than met by
challenges on the demand side. China’s booming economy
and expanding population together have increased the
country’s water use several fold over the past decades.
Whereas in 1950 China consumed an estimated 100 billion cubic meters of water annually, today that figure is six
times higher, north of 600 billion cubic meters per year.
Agriculture remains the largest single user (around 62
percent of the country’s water withdrawals), but industrial
and municipal (household, urban, personal) uses have been
increasing rapidly over the past decades as China has both
urbanized and became much wealthier. Rising demand for
water has begun to outstrip supply, especially in the dry
north, and has forced cities and provinces to search for the
resource anywhere they can find it, often to the detriment
of their neighbors. The country’s rivers, lakes, and groundwater are under extreme pressure. Several rivers have had
their flow volumes reduced significantly (the Yellow River’s
outflow is roughly 10 percent its original volume), which has
contributed to increased groundwater extraction, especially
in the country’s north.
China’s notorious air pollution is perhaps the most visible
symbol of China’s willingness to trade economic growth for
environmental protection. But the country has been willing
to make this trade over water as well, with its water quality problem at least as significant as its air quality problem.
Pollutants of every kind, from every type of source, have
poured into the nation’s surface waters and leeched into its
groundwater. One recent academic study, hardly an outlier,
examined water pollution data and concluded that a good
portion of China’s water is unsuitable for most human uses.
Using the government’s own data, the study concluded
that in 2013 nearly a third (31.4 percent) of all river water
in China was classified as “unfit for potable use or human
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contact,” including 14.9 percent so polluted that the water
had a “complete loss of potential for all consumptive uses or
human contact.” Even worse, 2014 data showed nearly twothirds (61.5 percent) of China’s groundwater classified as
unfit for human contact. These aggregate national statistics,
as bad as they are, understate the severity of China’s problem, as its most severe river water quality is in the country’s
most populated areas, in particular its north and east.
China’s lack of clean water is not just about public health,
as important as that topic is. China’s massive deficit in clean
water also feeds into the country’s water quantity problem.
Water scarcity is as much about access to clean water as it
is about aggregate water availability.
Historically, China’s solution to its national water problem
was to find ways to increase supply while paying lip service
to the water pollution that was a direct by-product of its
economic growth. The Three Gorges Dam, the South-North
Water Transfer Program (SNWTP), and other massive water
infrastructure investments were driven by a leadership that
treated the nation’s water resources through a hydraulic lens.
However, in recent years China has shown a willingness
to change its approaches. In 2011-2012, the central government formulated an ambitious set of long-term water use
goals, known as the Three Red Lines. As the name implies,
these goals established ambitious national targets for total
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water use, water use efficiency, and water pollution out to
the year 2030. Since then, the central government has put
into place detailed regulatory guidance and target requirements for all governance levels. At the same time, China has
been engaging in ambitious bureaucratic reform, designed
to consolidate the nation’s jumbled set of ministries having
some responsibility over the water sector. “Nine dragons
rule the waters” was the oft-heard and skeptical phrase
describing China’s confusing welter of bureaucracies having
oversight of the environment, including water resources. To
address this problem, China implemented a major bureaucratic realignment of ministries having some responsibility
over water resources in 2018, consolidating fifteen ministries
down to two, the Ministry of Ecological Environment and
the Ministry of Natural Resources.
The experts consulted for this study were unanimous in
their belief that these policy and bureaucratic changes are
more than cosmetic, reflective of Chinese leadership’s commitment to both constrain the country’s water use and reign
in its water pollution. But at the same time, all expressed
deep reservations as to whether China will be able to overcome its water challenges given their severity and scale,
the relentless pressure placed upon water resources by the
country’s economic and demographic growth, plus climate
change’s looming impacts on its water supply. There is
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China’s Yellow River

healthy skepticism that the tools that have been created to
deal with these problems, as ambitious as they are, will be
up to the formidable task of turning around a massive set of
challenges.
For example, it is hardly a given that the Three Red Lines
program will be a success. Among other obstacles, the
program requires access to reliable water data at national
level across a range of metrics, which experts believe is an
exceedingly difficult task even assuming technical advances
in water monitoring. Moreover, the program incentivizes
misreporting by lower levels of government, given the central government’s history of setting ambitious targets that
are ‘met’ because lower-level officials find ways to fudge the
numbers.
In the context of water use and sharing, Russia and
Mongolia are China’s two most important East Asian neighbors. Although Russia is a transcontinental country, given
its length east to west, it is also East Asian in the sense that
it controls a massive, resource-rich, and thinly populated
territory located in the eastern half of the Asian landmass.
Russia’s water resources are immense. Altogether, Russia
has some two million lakes and 120,000 rivers of at least ten
kilometers in length. As Russia has a population of only 143
million people (versus China’s 1.4 billion), its per capita water
resources are massive, at 31,500 cubic meters per person
per year (roughly fifteen times that of China’s on a per
capita basis). Most of this water is in Russia’s eastern territories, the most thinly populated portions of the country.
Although a high percentage of Mongolia’s territory is arid
or semi-arid, it too enjoys a high per capita water resource
endowment of nearly 11,800 cubic meters a year. However,
this number is misleading because Mongolia is one of the
most sparsely populated countries on Earth, with a total
population just shy of three million people spread over an
area twice the size of Pakistan.
The three countries share the Amur River basin, one of
Asia’s longest at 2,800 kilometers and one of the few major
rivers in the eastern two-thirds of Asia to not originate in
the water tower. The Amur also is unique in that a significant
length of the main channel forms the boundary between
Russia and China. Those two countries split the clear majority (91 percent) of the basin’s 2.1 million square kilometers
of territory. For centuries, the Amur has provided the
backdrop and occasional dividing line for a back-and-forth,
sometimes-conflictual, sometimes-cooperative relationship
between China and Russia.
The Amur is therefore rare for China in that it is one
of the few rivers where China is not in a commanding
upstream position, rather the river has to be shared with

another major power. That reality may be one of the reasons
why China, Russia, and Mongolia have signed numerous
transboundary water agreements (albeit non-binding), in
contrast to China’s reluctance to do so with downstream
neighbors to its south and southeast. Regardless, China
has been the more aggressive party in support of building
more water infrastructure in the basin for years, in particular
hydroelectric dams and other hard infrastructure along the
Amur’s main channel. Russia, in contrast, has consistently
resisted such a course of action (Russia has, however, been
willing to build hydroelectric plants on Amur tributaries in its
own territory). This divergence is explained by different economic and demographic profiles on either side of the Amur.
China has a far higher population density, hence need for
electrical power wherever it can be found. Besides having a
lower population density, Russia also has had a robust environmental movement that has been highly critical of plans
to dam the Amur’s main channel. These groups evidently
have had some success in influencing Russian officialdom to
oppose Chinese proposals in years past.

Central Asia
With respect to fresh water, Central Asia’s key characteristics are its inland geography, unique combination of high
mountains and widespread aridity, and unusual political
history. The first two of these characteristics have shaped
water use patterns across the region for centuries, the last
for decades. Looking forward, climate change will have an
outsized impact on the region’s fragile ecology, hence limited water supply, given temperature rises that are expected
to remain above the global average in the decades to come.
Demographic shifts also will have important repercussions.
For this study’s purposes, Central Asia consists of the five
“-stans” (Kazakhstan, Kyrgyzstan, Tajikistan, Uzbekistan, and
Turkmenistan). Together, these five countries comprise a
large fraction of the Asian landmass and contain several of
the continent’s most important rivers and lakes. Politically,
their collective significance lies in the complications resulting from the breakup of the former Soviet Union. Although
this definition of Central Asia excludes the neighboring
states of Russia, China, Afghanistan, and Iran, as with the
other regions, these boundary states can and do influence
the region’s water dynamic.
Water stress in Central Asia is largely a tale of ecology
running head-on into politics. On the ecology side, Central
Asia contains a fragile set of ecosystems that produce a
limited and highly variable water supply. This water supply
largely is produced by rivers originating in high mountain
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ranges located in the southeastern portion of the five-country region. These ranges are the Pamir and Tien Shan ranges,
plus the western end of the Hindu Kush Himalayas (HKH),
located in Tajikistan, Kyrgyzstan, China, and Afghanistan.
These mountain ranges produce three of the region’s most
important rivers, the Syr Darya, Amu Darya, and Ili Rivers, all
of which run through semi-arid landscapes located mostly in
the five Central Asian republics. The rivers, in turn, drain into
two large internal lakes, the Amu Darya and Syr Darya into
the Aral Sea, and the Ili into Lake Balkhash. Historically, the
Aral Sea overlapped both Kazakhstan and Uzbekistan. Lake
Balkhash lies entirely within Kazakhstan. A fourth major
river, the Irtysh, spans China, Kazakhstan, and Russia.
This unique combination of environmental characteristics explains much of why Central Asia suffers from chronic
water stress. The region’s high mountains that are the
source of its rivers also are the most susceptible ecosystems
to a changing climate. As is true throughout Himalayan
Asia’s water tower, Central Asia’s mountain ranges are
warming at a faster rate than the global average. Rapidly
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increasing temperatures are changing precipitation patterns,
with more rain instead of snow, shifting seasonality of snow
accumulation and melting (e.g., timing of the spring melt),
increased glacial melt, and likely long-term decreases in
summer river flows. Such changes to mountain hydrology
are all the more important because Central Asia’s rivers run
through relatively arid lower elevations, which means that
lowland precipitation contributes little to their overall flow.
(Climate models cannot forecast reliably whether Central
Asia will receive more or less precipitation, nor the intensity
of the shift in either direction. Regardless, the region’s arid
and semi-arid areas will stay that way, the only question is
the direction and extent of changes in aridity.) Finally, most
of Central Asia’s major rivers do not empty to the ocean,
rather to internal lakes. These endorheic basins include
three of the aforementioned rivers and both lakes (the Amu
Darya, Syr Darya, and Ili Rivers, plus the Aral Sea and Lake
Balkhash). This ecological oddity is a source of instability.
Although endorheic lakes are rich ecosystems in themselves,
they are highly vulnerable to disruption from variable water

supply and pollution.
Unfortunately, for decades, human activities have
assaulted Central Asia’s fragile ecology. The primary offense
over the past half century, now a well-known and tragic
story, involves the decimation of the Aral Sea. Under a
Soviet plan created during the 1950s and implemented
starting in the 1960s, water from the Amu Darya and Syr
Darya that flowed into the Aral Sea was instead siphoned off
for cotton irrigation. As Soviet cotton production more than
doubled in Central Asia, the Aral Sea shrank to the point of
collapse, causing an ecological, social, and economic disaster from which the region surrounding the lake will never
fully recover.
To make this irrigation system work, the Soviets built a
complex water infrastructure in their Central Asian republics. Among other interventions, they constructed upstream
reservoirs on the Amu Darya and Syr Darya and their
tributaries in order to increase irrigation during the dry
summer months (stored reservoir water would be released
downstream for crop irrigation). The downstream republics
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of Uzbekistan, Kazakhstan, and Turkmenistan therefore
benefited from this additional stored water. However,
the energy-poor upstream republics of Kyrgyzstan and
Tajikistan were prevented from generating hydropower
during the winter, when it was most needed, in order to
preserve reservoir levels for the growing season. Moscow
solved this summer-winter imbalance by directing the
energy-rich downstream republics to deliver energy shipments (fossil fuel deliveries plus electricity) during the
winter as a form of compensation.
This energy-for-water exchange system worked as long
as the Soviet Union existed. However, after the breakup
of the Soviet Union and the independence of the Central
Asian republics, the system began to break down. Its core
feature, the energy-for-water swap, could not be sustained
under new economic and political forces that independence
brought with it.
To summarize a complex post-independence history in
simplest terms, the five republics began divorcing themselves from this system, in the process heightening distrust
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all around. The downstream republics discovered a lucrative
global energy market, to which they began selling at higher
prices than could be had from their poor upstream neighbors. For their part, largely because they could no longer
count on energy deliveries from their downstream neighbors, the upstream republics of Kyrgyzstan and Tajikistan
began generating hydroelectric power during the cold
winter months instead of reserving their reservoir water for
summer use. The result made everyone unhappy: the disruptions to energy and water supplies required wrenching and
at times deadly adjustments on all sides, with each republic
racing to fill sudden supply gaps, build new infrastructure to
replace lost capacity, and find new markets for selling whatever energy or water surpluses they possessed.
Various bilateral and multilateral agreements were put into
place not long after independence to manage this system.
Two of the most important multilateral agreements occurred
in 1992-1993, the Almaty Agreement and the establishment
of the International Fund for Saving the Aral Sea (IFAS). The
first informally endorsed a continuation of the Soviet waterfor-energy sharing system, while the second was intended
to be the forum in which the five republics could hash out
their disagreements concerning joint management of the
Amu Darya, Syr Darya, and Aral Sea. Since the 1990s, this
multilateral architecture has proven too weak to prevent the
fragmentation of the Soviet system. Although IFAS continues to this day, and there remains hope that the republics
will strengthen the institution, neither it nor various other
multilateral and bilateral agreements and institutions have
been strong enough to overcome the centrifugal pull of
divergent national interests.
Given the transboundary nature of the energy-water linkages and the communities that depend upon them across
Central Asia, clashes were bound to occur. Two regional
flashpoints are the Rogun Dam and the Fergana Valley. The
Rogun Dam, a massive hydroelectric project with planning
origins stretching back to the 1970s, is now under construction in Tajikistan, which desires the electricity for itself and
for export. The dam has drawn heated opposition from
downstream Uzbekistan, which, fearing water shortages, has
in the past issued veiled threats of war should it be built (for
a longer discussion of the dam, see Special Section II).
The Fergana Valley is the most productive agricultural
landscape in all of Central Asia and its most populous as
well. The valley also traverses three countries (Kyrgyzstan,
Uzbekistan, and Tajikistan), with unsettled boundaries
and mutual suspicion among a welter of different ethnic,
religious, linguistic, and national groupings. Water, the most
precious resource in a region so dependent on agriculture,

68

ECOLOGY MEET GEOPOLITICS WATER SECURITY IN HIMALAYAN ASIA

HIMALAYAN ASIA’S WATER DYNAMICS IN DEPTH

has been a frequent source of conflict, even more so
since the collapse of the Soviet Union and its upstreamdownstream energy-for-cotton allocation systems (cotton
has been an important cash crop in the Fergana Valley).
Episodic outbursts of violence can and do occur in the
valley for any number of reasons, including water, and occasionally with lethal effect. The worst occurred in 2010, when
clashes around the Uzbek-Kyrgyz border left 2,000 dead
and briefly involved an Uzbek military incursion into Kyrgyz
territory. Given the pressures from a rising population, with
high fertility rates among the valley’s peoples, plus climateinduced ecological changes, the Fergana Valley should
remain a tinderbox well into the future.
While the water-energy conflict within the Aral Sea basin
dominates attention, there are other transboundary water
challenges. One of the most important involves transboundary water resources between China and Kazakhstan. The
two countries share some twenty rivers between them,
with the Ili and Irtysh Rivers being the largest. Both rivers
originate in China’s Xinjiang region, the Ili in China’s portion of the Tien Shan mountain range, the Irtysh in the Altai
range located along the Mongolian border, before both flow
into Kazakhstan. Since at least the 1990s, Kazakhstan has
been nervous about China’s increasing use of river water
for irrigation and industrial purposes in its dry northwest.
Although the Irtysh flows northward into Russia, where it
joins the Ob River before flowing into the Arctic Ocean,
the Ili basin is endorheic, terminating in Kazakhstan’s Lake
Balkhash. Kazakh environmentalists fear a repeat of the Aral
Sea disaster, in this case due to Chinese diversion of the Ili’s
water.

South Asia
Of all four regions discussed in this paper, none face the
range and severity of water-related challenges as South
Asia. Declining per capita water resources, large and growing populations, a dependence on irrigated agriculture and
agricultural employment, low water use efficiencies and
poor water management, all combined with intense international suspicions and disputes, make this region one of the
most vulnerable to water-related conflict. Moreover, South
Asia contains two nuclear-armed rivals (India and Pakistan),
bordered by a third nuclear power, China, that is upstream
of both. Decades-old mutual suspicion hangs over the relationships among all these powers, with transboundary rivers
forming an important component of this mistrust.
South Asia’s transboundary water resources consist of
two major river systems and a set of large aquifers. All of

these resources are intensively utilized and are coming
under ever-greater pressure. The river systems are the
Ganges-Brahmaputra-Meghna (GBM) system and the Indus
system. (The reader is encouraged to consult the Indus and
Brahmaputra essays in this report’s Special Section II.)
As the name indicates, the GBM system consists of three
separate rivers and their many tributaries. All three rivers,
the Ganges, Brahmaputra, and Meghna, originate in the
Himalayas and Tibetan Plateau. The Ganges River originates
in far northern India, with a large number of tributaries in
Nepal, and runs through the Indo-Gangetic Plain across
India before entering Bangladesh and the Bay of Bengal.
The Brahmaputra River originates in China’s Tibetan Plateau,
where it is called the Yarlung Tsangpo, and runs for some
1,600 kilometers west to east across China before heading
south and southeast through India and Bangladesh. Several
important Brahmaputra tributaries originate in Bhutan. The
Meghna is shared by India and Bangladesh. Altogether,
the three GBM river basins are home to around 700 million
people.
The Indus River system is shared by China, India, Pakistan,
and Afghanistan. The system has a complex geography
involving two large branches of tributaries. These branches
extend across the Hindu Kush-Himalayan ranges spread
across all four countries. The farthest reaches of both
branches begin in China on the Tibetan Plateau, where they
flow across high-altitude terrain before entering India. From
there, one branch heads southwestward within India before
crossing into Pakistan. The other branch flows westward
across far northern India into the disputed territory of
Kashmir and then into undisputed Pakistani territory. Both
of these branches gather tributaries that in turn have their
own origins in the mountain ranges of India, Pakistan, and
Afghanistan. For example, the Kabul River originates in
Afghanistan’s Hindu Kush range and flows southeastward
into Pakistan. Within Pakistan, both of these branches finally
join together to form the main stem of the Indus River,
which heads southwest before ultimately exiting on the
Arabian Sea. Altogether, more than 300 million people live
within the Indus basin.
Stretching across South Asia, these river systems are the
central geographic and ecological elements of the IndoGangetic Plain, a vast area south of the HKH ranges that is
home to more than one billion people. Although the plain
has some of South Asia’s largest cities, including Delhi,
Kolkata, Dhaka, Lahore, and Karachi, it also is one of the
most important agricultural areas in the world. The plain’s
agricultural production depends on water from the GBM and
Indus systems, transmitted to fields via the world’s greatest

concentration of irrigation canals. Built starting in the nineteenth century under British rule, this canal system extends
across much of the plain, totaling more than 100,000 kilometers in length. Surface water sources are complemented
by a series of large and critically important transboundary
aquifers.
For decades, South Asian countries’ high population
growth rates have placed these resources under increasing stress. In 1950, the six South Asian countries discussed
here (Afghanistan, Pakistan, India, Nepal, Bangladesh, and
Bhutan) had a combined population of 468 million people.
In 2015, that total was 1.7 billion, nearly four times greater.
Over the same 1950-2015 timeframe, India’s population
increased from 376 million to 1.3 billion people, Pakistan’s
from 38 million to 208 million, and Bangladesh’s from 38
million to 169 million. South Asia’s high fertility rates, which
although falling remain well above ‘replacement’ levels,
ensure that population increases will occur for decades into
the future. Bangladesh, projected to have over 200 million
people in 2050, is roughly the same size as the American
state of Iowa (also part of an agricultural region but with
only three million residents).
Such numbers form the background for South Asia’s
primary, but certainly not the only, water-related challenge: providing enough food for large and often very poor
populations with limited land and water resources. Although
urbanization is increasing swiftly across the region, South
Asia still is characterized by high agricultural employment,
which as a share of total employment ranges from around
40 percent in Bangladesh, India, and Pakistan, up to an
astonishing 71.7 percent in Nepal. Most farmers are smallholders, given limited land combined with high populations
(the amount of land per citizen ranges from 0.05 hectares
in Bangladesh to 0.13 hectares in India). Food insecurity is a
major problem, with around 40 percent of the world’s poor
living in the broader South Asian region, including a third or
more of its undernourished.
To make this situation even more critical, South Asia’s
agriculture is especially water-intensive, involving the
production of thirsty crops such as wheat and rice, making
the Indo-Gangetic Plain among the most intensely irrigated
places on Earth. Water for irrigation is provided by the GBM
and Indus systems and increasingly the Plain’s aquifers.
Farmers here draw roughly a quarter of all groundwater
used in the world, utilizing an estimated 15-20 million wells.
Although the extent of the Indo-Gangetic Plain’s aquifer
depletion is debated, no one contests the massive scale of
groundwater withdrawal. The stakes are enormous, involving the long-term sustainability of the region’s aquifers and
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therefore of its agriculture.
Three additional water-related challenges are at work
across South Asia. One is rising competition for water
resources to meet demand from non-agricultural sectors,
including the energy, industrial, and urban (municipal)
sectors. Across the region, these sectors are increasing
in importance given ongoing urbanization and increasing, albeit unequal, wealth production. Energy challenges
abound, with countries in the region facing the need to both
produce more energy for their swiftly-growing cities and,
at the same time, to overcome widespread energy poverty. The trouble is that water is required for most forms of
energy production. Indian states, for example, have occasional blackouts in part because of chronic water shortages,
which can become severe enough during drought conditions to reduce thermal power generation. Partly for this
reason, and ironically, India and other South Asian countries
have developed plans to build more hydroelectric dams
in the Himalayas, solutions that if realized will exacerbate
rather than lessen tensions over transboundary water
resources. Water pollution is a second and related problem.
The region’s surface and groundwater sources are under
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threat from a combination of increasing urbanization (e.g.,
untreated municipal wastewater), industrial and energy production, and poor farming practices. Arsenic leaching into
groundwater is especially problematic on the Indo-Gangetic
Plain. And although the numbers have been improving,
South Asian populations have low access to good sanitation facilities, affecting hundreds of millions of people in
the region. Finally, coastal flooding and saltwater intrusion
into groundwater sources is a growing challenge, the result
of low-lying coastlines, especially in the Bay of Bengal,
climate-driven sea level rises and more powerful storms, and
increasing aquifer withdrawals.
Given South Asia’s multiple water-related challenges
and the enormous number of (often poor) people who are
reliant on the region’s transboundary water resources, one
would hope that the region’s countries would be willing
to cooperate around these increasingly scarce resources.
Unfortunately, this is not the case in South Asia, which is
beset by a series of geopolitical rivalries extending back
decades if not much longer and that constrain productive
basin-level hydro-diplomacy. The well-known and intense
bilateral rivalries between India and Pakistan and China and
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Satellite image showing the
Syr Darya River winding its
way through Kazakhstan.
Irrigated cotton fields are
shown to the river’s north.

India are fueled by border disputes, historic grievances,
and geopolitical competition. The same is true regarding
relations between South Asia’s larger and smaller powers,
in particular India, Nepal, and Bangladesh. The threat of
an upstream rival ‘taking’ water from a downstream state
reflects the overly narrow, highly securitized, and often
binary terms within which water is defined in South Asia.
Although the Indus Waters Treaty, signed in 1960, has
proven resilient enough to withstand decades of hot-andcold war between India and Pakistan, the utilization of the
Indus River and its tributaries always forms part of the two
countries’ antagonism toward one another. Politicians in
South Asia have repeatedly characterized other governments as acting in bad faith over transboundary rivers,
providing examples of how domestic audiences’ preexisting
negative views toward other countries in the region can be
manipulated through hyping disagreements over transboundary water resources. Indeed, public opinion data in
South Asia shows that when it comes to water, people hold
generally negative and distrusting views toward the region’s
governments at all levels, subnational, national, and foreign.
Making this situation worse is the lack of accessible water
data. South Asian countries have limited data collection and
management capacities, the result of limited infrastructure
and human resources, fragmented bureaucratic coordination, and official disinterest in public disclosure. The latter
speaks to a problem that besets water bureaucracies, and
that is especially problematic in South Asia, concerning
a lack of transparency in providing the public with timely
and accurate data. Although there are multiple reasons
why bureaucracies in general want to retain data in house,
in South Asia this desire for secrecy is amplified by the
nationalist lens through which water is viewed. A 2015 Asia
Foundation report concluded that because water in South
Asia remains a “politically charged and nationalistic issue,”
water data has been “zealously securitized.”

Southeast Asia
For purposes of this study, Southeast Asia is defined as all
countries within the two major transboundary river basins,
the Salween and Mekong basins. The list therefore includes
China, Myanmar, Thailand, Vietnam, Laos, and Cambodia,
but excludes Malaysia, Singapore, and island states such as
Indonesia. The two transboundary rivers and their tributaries are the most important sources of surface fresh water in
Southeast Asia, aside from the Irrawaddy River, which lies
almost entirely in Myanmar. Southeast Asia also has groundwater aquifers that supplement these surface sources and

that are important in different parts of the region, especially
during the dry season.
Most of the controversy regarding the region’s water
resources involves use of the two major transboundary
rivers plus the Irrawaddy. The region’s water politics—
domestic, transboundary, and interstate—surrounding these
rivers is characterized by an increasingly zero-sum debate
concerning the tradeoffs between types of water uses,
energy versus food in particular. There are clear parallels
here to the water-versus-agriculture tradeoff that dominates
Central Asia’s water controversies. But whereas Central Asia
is largely a debate involving electricity power generation for
upstream users and irrigation water for cotton production
downstream, Southeast Asia’s controversies are about electrical power generation along rivers that have extraordinarily
high levels of biodiversity and contain the world’s greatest
fresh water fisheries. In essence, Southeast Asia’s water
politics is about electricity versus food.
Both the Mekong and Salween, called the Lancang and Nu
rivers respectively in China, originate in the Tibetan Plateau
before entering Yunnan Province, where they run parallel to the Yangtze River through a series of deep gorges.
This area, now a UN Educational, Scientific, and Cultural
Organization (UNESCO) World Heritage Site called the
Three Parallel Rivers National Park, constitutes one of the
world’s greatest natural formations and one of Asia’s richest
in terms of biodiversity. From there the Mekong runs southeast, either bordering or running through all of the countries
on the above list, while the Salween runs due south into
Myanmar and Thailand. While not a transboundary river, the
Irrawaddy, which runs roughly parallel to the lower Salween,
is a critical source of fresh water and food for Myanmar.
The Mekong River is the most important river in Southeast
Asia, given its length and elevation drop, the number of
countries it runs through, its extraordinarily rich fisheries, and the number of people who depend on it. Running
nearly 5,000 kilometers in length, the Mekong/Lancang
originates in China’s Tibetan Plateau, makes a huge drop
in elevation while coursing through Yunnan Province, then
into Laos, Thailand, Cambodia, and finally Vietnam. The
river’s drop in elevation within China and in the downstream
countries is the reason why the river is attractive for hydroelectric development. But at the same time the river is one
of the world’s most biologically productive. A combination
of extreme seasonal variability in river levels due to the
region’s monsoons, high sediment flows, and warm temperatures year round (in the lower reaches) produce a vast
and unique set of riverine ecosystems and an abundance of
aquatic life, including important migratory species of fish
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declined as much as twenty meters in some parts of the
delta.
Southeast Asia’s electricity-versus-fish dynamic is the
result of rising demand for energy within the region, in
turn the result of swift economic growth, including within
the industrial sector, and population increases. The Asian
Development Bank (ADB) forecasts rapid regional energy
growth, including a rise in electricity demand across the
region “requiring extensive expansion of the [electrical]
power system.” Much of the region’s increasing electrical
demand comes from Thailand, which struggles to meet its
domestic demand through its own sources. The ADB forecasts a near tripling of future electrical generation capacity
in the region by the year 2025, including more than twice
the number of large dams.
Like the neighboring Salween and Irrawaddy rivers,
there are grand plans to develop the Mekong River’s vast
hydropower potential. Unlike the Salween and Irrawaddy,
several of these plans have been realized. China already has
constructed a cascade of seven hydroelectric dams on its
section of the river, having refused to consult with its downstream neighbors on their construction. As China’s dams
are a fait accompli, the primary controversies concerning
the Mekong’s future involve dams that are planned or under
construction for the river’s lower reaches, from Laos southward. The most controversial of these are in Laos, which
intends to become the region’s ‘battery’ (electrical power
generation for export) through an aggressive hydroelectric
dam-building program, and in Cambodia.
Cambodia and Vietnam have objected strenuously to the
Laotian program, with both fearing the repercussions for
their fishing, agriculture, and tourism industries. Both have
voiced their objections through bilateral and multilateral
channels, the latter through the Mekong River Commission
(MRC). Like Central Asia’s IFAS, the two-plus decades old
MRC was designed as a multilateral instrument to manage
conflicts over use of the Mekong. And like IFAS, the MRC
has come face to face with the region’s divergent national
interests. Although the MRC has a formal notification and
consultation process, through which Laos has submitted
its plans for the first dams on its territory, and although it
has issued technical reports criticizing these plans, the MRC
itself has no real oversight and enforcement power, nor do
downstream countries have a veto right within the MRC.
These factors have led to widespread criticism of the MRC
as a viable multilateral instrument for effective transboundary water diplomacy within the region.
A loose but vibrant and vocal coalition of civil society groups have undertaken visible, loud, and at times

Thai fishers protest
construction of
Laos’ Xayaburi Dam,
August 2012.
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such as the giant catfish. The river’s unusual and biologically
productive ecosystems include Cambodia’s Tonle Sap lake
and Vietnam’s delta region, both of which depend on the
combination of highly variable seasonal flows and rich sediment loading.
Whereas most attention is on the Mekong, given its
importance to the region, similar challenges face the other
major transboundary river, the Salween, which is shared
by China, Myanmar, and Thailand. The Salween originates
in the Tibetan Plateau and flows southward through China
into Myanmar and Thailand, before exiting to the Andaman
Sea. China and Myanmar have the greatest combined share
(95 percent) of the basin. As is characteristic of rivers in
the water tower, the upper reaches of China’s Salween (Nu)
River are at high altitude (4,000 meters above sea level),
which in turn means that the river drops a significant vertical elevation over its 2,400-kilometer length. The Salween’s
drop means that it, like the Mekong and all other rivers originating in the water tower, possesses enormous hydroelectric
potential. Although engineering studies have identified this
potential since the 1950s, the Salween is one of the last
major rivers in Himalayan Asia without a large dam along
its main channel. As the Salween runs through a similar
set of ecosystems as the Mekong and at roughly the same
latitude, it too is subject to high monsoon-driven seasonal
variability in its lower reaches. The Salween basin therefore
contains high biodiversity and rich fisheries, like the Mekong
basin providing critical sources of food and employment
for millions of people living on or near the main river and its
tributaries.
As is true elsewhere, groundwater is both an important
transboundary source of fresh water in Southeast Asia and
yet (paradoxically) not a highly controversial subject within
the region’s hydro-diplomatic context. This apparent contradiction is due entirely to the nature of groundwater, which
as a subsurface resource is both imperfectly quantified
and largely invisible. Moreover, as subsurface aquifers are
not complex living ecosystems, they do not have the same
usage trade-offs as rivers, for example between electrical
power generation and fisheries. Southeast Asia has eleven
formally identified transboundary aquifers across the region.
Increasingly over the past few decades, these aquifers have
helped meet rising demand for water, particularly in the
region’s dry season. Unsurprisingly, a number of the region’s
aquifers are showing evidence of strain from overuse. One
of these aquifers, lying beneath the Mekong River delta, is
heavily utilized to meet irrigation and municipal uses in this
densely populated and critically important rice-producing
sub-region. Since the 1990s, groundwater levels have
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confrontational campaigns against dam building within the
lower Mekong region. These groups represent local peoples
within all of the lower Mekong region states, including from
Laos, Thailand, and Myanmar in addition to Vietnam and
Cambodia. They are joined by objections from the international community, including global non-governmental
organizations. The official dam-building plans, and on
occasion the actual dam construction sites, have been their
targets, with limited success at suspending or stopping the
construction of individual dams. Much of their focus has
been on the first large hydroelectric dams planned for the
main stems of the Salween and lower Mekong rivers, the
Myitsone Dam on the Salween in Myanmar and the Xayaburi
and Don Sahong dams on the Laotian stretch of the Mekong.
The regional diplomatic context in Southeast Asia clearly
is about more than China against its downstream neighbors.
Usage of the lower Mekong and Salween rivers is controversial among the downstream countries and between those
countries and a robust civil society. The lower Mekong states
have their own divergent agendas, with Laos thus far the
most willing to forego its neighbors’ wishes and in some key
respects those of its own citizens.
Yet China remains the most important riparian country

in Southeast Asia. China is upstream of its Southeast Asian
neighbors and has had extensive plans (some already realized) to build a series of hydroelectric dams on these rivers.
In keeping with China’s reluctance to enter into multilateral arrangements, it has refused to become a member of
the MRC and has not negotiated jointly with Myanmar and
Thailand concerning the Salween River’s future. China never
has sat still, however, with respect to its regional neighbors.
Chinese lenders and construction firms such as Sinohydro
long have been important players in the financing and
construction of the region’s water infrastructure, in particular the financing and construction of large dams. And in
2016, in what was widely interpreted as an attempt by China
to increase its influence across Southeast Asia, it created
the Lancang-Mekong Cooperation Mechanism (LMCM),
a regional organization designed to expand cooperation
across multiple arenas, including water and environment.

ECOLOGY MEET GEOPOLITICS WATER SECURITY IN HIMALAYAN ASIA

73

SPECIAL SECTION II

Hot Spots and
Blind Spots

75 The Hydraulic Mission
77 The Indus River
80 The Brahmaputra (Yarlung

Tsangpo) River
83 The Mekong (Lancang) River
85 The Rogun Dam

The Hydraulic
Mission
T

he ‘hydraulic mission’ describes approaches to water
management that first emerged during the twentieth
century and are still operative around the world. Coined
within the last decade, the phrase refers to both a rationalscientific mindset to understanding and controlling natural
aquatic systems and to the powerful bureaucratic-institutional apparatus that countries around the world have
created in order to turn this mindset into reality. During the
twentieth century, the United States, Soviet Union, communist China, and pre- and post-independence India/Pakistan
all were in thrall of the hydraulic mission. Within Himalayan
Asia, despite significant challenges to the paradigm, the mission survives in still-powerful water bureaucracies to this day.
Although states have been attempting to control and
channel water systems for millennia, the technical tools
necessary to transform entire natural systems only arose
during the nineteenth and (especially) twentieth centuries.
Those tools included new materials such as concrete and
steel and more powerful construction equipment such as
bulldozers, steam- or diesel-powered cranes, and motorized trucks. Operating under the prevailing scientific and
technical paradigms of the time, engineers envisioned using
these tools to rework natural water systems to fulfill a set of
instrumental ends such as increased food or electricity production. Delivering these ends required transforming natural
water systems to make them both more reliable (to deliver
water on a more constant basis) and controllable (to prevent
floods or enable river navigation). Natural bodies of water—
rivers, lakes, estuaries, and so on—were treated as little more
than functional components of a larger system, each with a
purpose, akin to the pipes and valves and pumps and holding tanks that comprise a fully artificial water system.
The hydraulic mission’s central goal is to make the entire
aquatic system and all of its components more predictable so as to consistently deliver water to specific users.
Engineers aimed to transform the unique, particular oddities
of each individual natural body of water so as to conform
with a standard (hence predictable) template. Rivers become
canals, their sharp curves straightened, fluctuating depths
made constant, boulders and snags removed, seasonal water
levels controlled. Over the past century in particular, engineers applied this template to rivers around the world, to
the point where there are now few left anywhere that remain
untouched. Massive hydroelectric dams, only made possible

by construction tools and materials created in the twentieth
century, became key functional components of this process.
To accomplish such ends, governments the world over
began creating large water bureaucracies starting in the
early twentieth century. Although the first of these focused
mostly on the creation or expansion of large irrigation
systems, by mid-century the most powerful water bureaucracies were focused on construction of massive hydroelectric
dams. The United States became a global leader, through
the Bureau of Reclamation, the Tennessee Valley Authority
(TVA), US Army Corps of Engineers, and other water bureaucracies. So too did the Soviet Union, with both Lenin and
Stalin enthusiastically endorsing the hydraulic mission, as
well as Mao’s China. Taking cues from both the United States
and Soviet Union during the Cold War, newly independent
countries in Africa and Asia also pursued this agenda, often
with money supplied by either side. In newly independent
India, for example, Prime Minister Jawaharlal Nehru famously
called hydroelectric dams the “temples of modern India.”
The premise of the hydraulic mission is that human welfare
can be increased through deliverance of more reliable and
controllable flows of water. Measured by these narrow goals,
the mission has delivered tangible benefits to societies
around the world.
But the model also has three critical and, in our opinion,
mortal weaknesses. The first is that the hydraulic mission
prioritizes water supply over demand. Within water bureaucracies, water managers have placed less emphasis on
development of tools to manage demand, for example water
efficiency tools. A bias toward construction of new water
infrastructure that will increase fresh water supply is therefore baked into the model.
Second, the hydraulic mission is reductionist, treating
nature as a hydraulic engineering problem rather than as
a set of diverse and complex ecosystems to be managed
and husbanded. Because the model prioritizes energy
production, irrigation for agriculture, and transport for
river navigation, it fails to consider or simply downplays
the significant negative impacts that the creation of water
infrastructure has on natural systems and on the services
that those systems provide, such as habitat for fresh water
fisheries. The model is strictly utilitarian, in that it gives no
consideration whatsoever to the protection of nature for its
own sake.
Third, the hydraulic mission is exclusionary in that it places
greatest power in the hands of a small number of people
within water-industrial complexes, while giving little or none
to those on the outside. These water-industrial complexes
consist of government bureaucracies plus those industries
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Hydraulic mission iconography: the
Tennesee Valley Authority’s Norris Dam,
an example of the large hydroelectric
dams built in the United States, Soviet
Union, China, India, and many other
countries starting in the twentieth century.
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of experts and policymakers inside multilateral organizations
such as the World Bank and UN, several national governments, and academia had articulated a new paradigm that
came to be called Integrated Water Resource Management
(IWRM). This model turned the hydraulic mission on its head,
emphasizing demand management, ecosystem protection, and inclusive decision-making, among other priorities,
and conceiving of the river basin as the appropriate unit of
analysis.
IWRM since has become the default way to think about
water management around the world. Yet, at the same time,
the hydraulic mission not only survives but lives on. This is
unsurprising given the legacy of the institutional power and
thinking that arose along with the hydraulic mission, the
water-industrial complex that continues to exist and benefits
from new water infrastructure, and the ongoing appeal of
water infrastructure as a simplified solution to complex water
problems for national governments and even multilateral
institutions.

JACOB IAN WALL/FLICKR

that benefit commercially from creation of water infrastructure (construction, earth moving, energy, etc.). Input from
other interests and communities, for example fresh water
fishermen, local villagers, environmentalists, and independent scientists, is frequently ignored or marginalized.
These weaknesses repeatedly have led to local and
regional conflict over water infrastructure around the world,
as well as to the occasional disaster. The collapse of the Aral
Sea is the best-known and most tragic case. The destruction
of the Aral Sea was an expected one: Soviet planners knew
they were trading increased cotton production for the lake’s
destruction, a calculus they justified on narrow cost-benefit
lines (the economic value of increased cotton production
versus lost fisheries). Although the Aral Sea disaster was
unprecedented, its contours were broadly similar to hydraulic
engineering schemes found the world over. Because these
schemes often brought social, fiscal, and environmental
problems with them, the hydraulic mission’s appeal began to
erode. By the end of the twentieth century, a loose coalition
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For these reasons, it is an open question as to whether
Himalayan Asia’s largest and most powerful states, as well
as many of its smaller ones, remain in the hydraulic mission’s
grip. India, for example, is proceeding with decades-old, onagain, off-again plans to construct a massive water transfer
and control scheme that would link some sixty rivers into
a single system. This river-linking scheme is being pushed
ahead by Prime Minister Modi’s government against vociferous opposition by numerous Indian non-governmental
organizations (NGOs) and activists as well as many water
experts. One Indian historian, Rohan D’Souza, has criticized the river transfer scheme as a type of legacy thinking,
a holdover from the country’s long history of modernist “supply-side hydrology” that ignores the considerable
environmental and social costs created by large-scale water
infrastructure. His article, published in 2003, could well be
reprinted today with just as much relevance.
And although China is aggressively implementing demand
management approaches to solving its water challenges, as
exemplified by the Three Red Lines, at the very same time
Chinese leadership has continued to invest heavily in largescale supply-side water infrastructure. The massive Three
Gorges Dam is a powerful symbol of China’s commitment
to gigantism in water development. So too is the breathtakingly ambitious SNWTP, the world’s biggest water transfer
scheme designed to move nearly 15 billion cubic meters of
water annually from the well-resourced south to the dry
north. The SNWTP’s critics argue that the project follows the
flawed logic of the hydraulic mission, which prioritizes investment in supply-side, often gargantuan, water infrastructure
as a technical solution for problems that are far better and
more cheaply solved through demand-side approaches.
China has one of the most advanced and formidable waterindustrial complexes in the world, responsible not only for
massive projects such as Three Gorges and SNWTP but for
tens of thousands of dams built within the country since the
1949 revolution. Moreover, China has consistently offered
its engineering expertise and funding for the planning and
construction of large-scale water infrastructure elsewhere in
Himalayan Asia and around the world.
The hydraulic mission has enormous significance for transboundary water disputes. The main reason is that the mission
encourages the view that a country’s water resources are to
be used for a narrow set of national purposes, in contrast to
IWRM’s sensitivity to multiple water-use purposes for diverse
stakeholders at the subnational, national, and basin levels.
The recent history of the Mekong River Commission provides
an illustration of this problem. Over the past decade, the
main dispute over the use of the Mekong has involved Laos’

desire to become the “battery” of Southeast Asia, via construction of a series of hydroelectric dams on its stretches
of the Mekong and tributaries. Laos has begun construction
of the first of these dams, over the sustained and strenuous objections of downstream Vietnam and Cambodia and
much of the international community as well. Laos has done
so despite numerous studies (including the MRC’s) showing
that the power generation benefits would be outweighed by
the dams’ negative impacts on food production and other
river uses. As is often true in transboundary river disputes,
Laos’ pursuit of a unilateral dam-construction agenda over
the objections of its downstream neighbors shows how it
perceives rivers as economic engines to be exploited for its
own narrow (hydroelectric power) purposes.

The Indus River
T

he Indus River represents one of the most important
water systems in Himalayan Asia, vital to the livelihoods
and welfare of 270 million people inhabiting the basin.
India itself derives its name from the Indus via the Sanskrit
word Sindhu, the river’s historical appellation. Crucially, the
Indus nourishes the agricultural breadbaskets of the subcontinent. Agriculture accounts for 93 percent of all water
withdrawn from the river. In Pakistan, the Indus waters the
world’s largest contiguous irrigation system, producing of
over four-fifths of the country’s food grains. In India, the
river generates one quarter of total cereal harvests, ensuring much of the national buffer stocks that offset deficits
elsewhere in the country. The basin also holds considerable
hydropower potential, estimated at 100,000 megawatts
(MW), in a region where hundreds of millions of people lack
access to electricity. Yet growing economies and populations are driving increasing water demand, even as supplies
are strained by environmental stressors and unsustainable
consumption practices. Left unaddressed, these forces could
sharpen competition over scarce water resources and fuel
regional tensions.
The Indus rises from Lake Ngangla Rinco on China’s
Tibetan Plateau, flowing 3,180 km across northern India and
down the length of Pakistan to empty into the Arabian Sea
near Karachi. While the Indus River system encompasses
twenty-seven major tributaries, the six most important
branches—the Beas, Chenab, Jhelum, Ravi, Sutlej, and the
Indus main stem—run westward through India before crossing into Pakistan. A seventh significant tributary, the Kabul
River, begins in Afghanistan and flows east into Pakistan.
Altogether, the Indus Basin extends over 1.12 million square
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kilometers equal in size to France, Germany, and Great
Britain combined. Some 47 percent of the basin lies in
Pakistan, 39 percent in India, 8 percent in China, and 6 percent in Afghanistan. In turn, 65 percent of the total territory
of Pakistan falls within the basin, as does 14 percent of India’s
land mass, 11 percent of Afghanistan, and 1 percent of China.
The fraught hydro-relations dividing the Indus riparians
date from the very creation of modern India and Pakistan.
The international boundary that partitioned former British
India and set the two nations apart at independence in 1947
also set them at odds over water. The new frontier bisected
the six main tributaries of the Indus system and the canal
networks feeding the region’s agriculture. As the downstream neighbour, now reliant for three quarters of its water
on sources originating beyond its borders, Pakistan feared
that Indian withdrawals or diversions from the Indus could
deprive it of critical water supplies, posing an existential
threat to its economy and food security. As the upstream
riparian, India asserted its sovereign right to develop the
rivers on its own territory. Mounting tensions between the
two states drew the World Bank to mediate their dispute,
resulting after eight years of negotiations in the 1960 Indus
Waters Treaty (IWT). Though today often characterized as
a ‘divorce settlement’ rather than a mutually cooperative
agreement, at the time of its signature then World Bank
President Eugene Black deemed the accord managed to
resolve clashing interests that otherwise could have plunged
the two riparians into war.
Unlike other transboundary water treaties that typically
distribute water allowances among the parties, either as
absolute volumetric entitlements or as percentages of the
river flow, the IWT physically divides the fan of six major
tributaries that comprise the Indus system. The treaty
allocates full use of the three principal western tributaries—the Indus main stem, Jhelum, and Chenab—to Pakistan.
India must allow these rivers to flow through its territory
unhindered, except for restricted purposes and specifically
defined amounts related to domestic and agricultural needs
and limited hydropower generation. India in turn receives full
rights to the three main eastern branches—the Ravi, Sutlej,
and Beas. Pakistan must refrain from impeding the flow of
any tributaries to the Ravi and Sutlej that traverse its territory before joining these rivers in India (the Beas lies entirely
within India, prior to merging with the Sutlej). When the
eastern rivers ultimately exit India, they become available for
Pakistan’s use.
Since 1960, the IWT has held unbroken through two wars,
in 1965 and 1971, and withstood the 1999 Kargil conflict, as
well as numerous lesser clashes. Despite its historical success
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stabilizing water relations between India and Pakistan, however, the Indus Treaty offers little response to many emerging
risks to their shared water supplies. Yearly water withdrawals
in Pakistan have jumped by 20 percent since the mid-1970s,
while total annual withdrawals in India have doubled. As
the riparians’ resource requirements have grown, water
extractions from the Indus are outpacing natural rates of
replenishment. Many users have increasingly turned to
groundwater to supplement or supplant scarce surface water
sources, rapidly depleting the region’s underground aquifers.
Across the Indus, yearly water demand now regularly bumps
against the limits of renewable water supplies. Considering
both surface and groundwater together, long-term renewable water resources in the Indus Basin average 287 cubic
kilometers per year. Against these available supplies, estimated total annual water demand ranges from 257-299
cubic kilometers.
Continuing demographic and economic growth will further
stress the basin’s finite water resources. Studies conducted
by ICIMOD and the International Water Management
Institute project that both municipal and industrial water use
on the Indian side of the Indus will double from 2001 levels
by 2025, while combined municipal and industrial demand
in Pakistan will surge more than two-and-a-half times over
current use. Likewise, experts anticipate that irrigation
withdrawals on the Indian stretches of the Indus will climb
12 percent in the coming decade. Pakistan alone will need
250 cubic kilometers of water for irrigation and to feed its
ballooning population in 2025. Consequently, a growing
number of analyses foresee alarming water scarcities afflicting the Indus Basin. According to one recent assessment,
assuming that current policy regimes persist and existing
water efficiency levels continue, renewable water supplies
will fall some 40 percent short of annual demand in Pakistan
in 2030, while the Indian portion of the Indus will suffer more
than a 50 percent gap between projected water needs and
available resources.
Climate change will impose additional pressures on the
Indus. Climate change will disrupt regional precipitation
patterns, upsetting the distribution of rain and snowfalls.
Half of the annual rainfall nourishing the Indus, for example,
occurs during the June-September monsoon. Much of this
rain falls in sudden downpours. Climate change will alter the
drivers of the monsoons, for example the moisture content
of the atmosphere and the temperature difference between
the ocean and land. Monsoons themselves may change as a
result, generating stronger floods and deeper droughts and
dry spells. By the same token, the Indus depends on snow
and ice melt more than other major river basins, especially

before and after the summer monsoon rains. Glaciers in the
upper basin are massive fresh water repositories, releasing
meltwater during warmer months. That water contributes
a calculated 35–50 percent or more of the river’s total flow.
Rising global temperatures have been shrinking most of the
Hindu Kush-Himalayan glaciers. Initially, increasing glacier
melt could increase river flows. But as deglaciation continues, meltwaters will subsequently diminish and decrease
water supplies downstream.
In the face of these challenges, the IWT furnishes few solutions. The agreement contains no provisions concerning the
basin’s groundwater aquifers that both India and Pakistan
unsustainably exploit. Nor does it address environmental
protections or water quality—beyond hortatory expression of
intent to prevent pollution where practicable—though deteriorating water quality effectively reduces available water
quantities as some sources become too degraded for many
uses. Negotiated when inklings of potential global warming
were unrecognized outside a tiny scientific circle, the treaty
includes no mechanism for the parties to manage variations
in water flow that climate change could engender. Finally,
beyond neglecting particular issues, the IWT also omits
particular parties, the river’s other riparians, Afghanistan and
China. Though continuing political turbulence in Afghanistan
and remote and rugged geography in China have so far
largely hindered river development, water demands in both
countries continue to rise.
At the same time, significant dissatisfaction—and mutual
mistrust—surrounds the IWT in both Pakistan and India.
Pakistani critics maintain that, although individual Indian
infrastructure developments on the Western tributaries
may observe the letter of the agreement, multiple dams on
these rivers will increasingly generate damaging cumulative
impacts downstream. Moreover, many in Pakistan fear that
each additional project augments India’s potential capacity
to disrupt vital flows down river, enhancing its leverage to
throttle Pakistan’s agriculture-dependent economy in the
event of conflict. India counters that its dam projects consist
mostly in “run-of-the-river” structures, meaning that they
do not in fact feature the technical capacity to impound
significant volumes of water. Substantial Indian opinion thus
regards persistent Pakistani objections to planned installations on the Indus’ western branches as unfairly stalling
India’s legitimate development programs. Nevertheless, India
has often fuelled Pakistani threat perceptions by opting to
begin dam construction unilaterally and delaying or delivering incomplete data on engineering specifications or the
timing and volume of operational water releases.
For both India and Pakistan, water governance on the

Indus intertwines with the bitter legacy of Partition and the
security politics of territorial sovereignty. The basin’s three
western tributaries, the Indus main stem, the Jhelum, and
Chenab, as well part of the Ravi forming the border with
Himachal Pradesh, flow through the contested region of
Jammu and Kashmir. Pakistani militant groups opposed
to Indian control of much of the majority Muslim former
princely state, such as Lashkar-e-Taiba, accuse India of
either withholding river water from Pakistan or of worsening
flooding in Pakistan (via release of water from dammed reservoirs), often overtly threatening violent reprisals. Indeed,
former Pakistani President Asif Ali Zardari has asserted that
failure to resolve certain Indus disputes fuels the discontent
behind terrorism. Some Indian analysts and policymakers, in
turn, advocate that Delhi should condition its own ongoing
compliance with the IWT in order to compel Islamabad to

The fraught hydro-relations
dividing the Indus riparians date
from the very creation of modern
India and Pakistan.

deal with its extremists.
Quarrels over control of the Indus similarly roil both
regional geopolitics and subnational governance. Within
Jammu and Kashmir, many Kashmiris consider that by allotting use of the western rivers to Pakistan, the IWT shackles
their economic development and thwarts their political
autonomy, illegitimately removing resources decision-making
from local control and rendering water management an issue
in separatist debates for Kashmiri independence. In 2002, the
state legislature passed a nearly unanimous resolution calling
for annulment of the Indus Treaty. At the international level,
Chinese funding of Pakistani hydropower projects on the
upper Indus under the One Belt, One Road Initiative draws
Delhi’s suspicion of an anti-Indian alignment. By the same
token, Delhi’s assistance to Afghanistan’s development of a
dozen prospective dams on the Kabul River feeds Pakistani

ECOLOGY MEET GEOPOLITICS WATER SECURITY IN HIMALAYAN ASIA

79

SPECIAL SECTION II

SPECIAL SECTION II

HOT SPOTS AND BLIND SPOTS

ust as the Indus River system has become the hydrodiplomatic flashpoint between upstream India and
downstream Pakistan, so too has the Brahmaputra River
(called the Yarlung Tsangpo in China) fulfilled this role for
relations between upstream China and downstream India.
Like the Indus, the Brahmaputra’s singular value as a transboundary water resource crystallizes hydro-diplomatic
relations between Himalayan Asia’s two greatest powers.
Indeed, it is precisely because the Brahmaputra carries
such outsized importance for both countries, including as a
signifier of national power and interest, that episodic controversies surrounding it have the power to derail diplomatic
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the first of a series of large dams planned for its stretches
of the Yarlung Tsangpo and tributaries. Called the Zangmu
Hydropower Station, the dam was slated to generate 2.5 billion kilowatt hours of electricity per year. India consistently
has objected to China’s agenda, arguing that the Zangmu
and other slated dams would interfere with the river’s
hydrology and ecology. This interference would increase
the possibility of worse flooding (a chronic problem on the
downstream reaches of the Brahmaputra) or, alternatively,
lower river flows during the dry season.
Beyond the dams, however, the scenario that most terrifies India is the possibility that China someday might divert
a large part of the river’s flow in order to satisfy China’s
enormous water demand. Indian officials and observers
have pointed to China’s long-planned “western route” of the

South-North Water Transfer Program, which as the name
suggests would transfer water from the south and southwest
of the country, including Tibet, to its parched north and west.
From India’s standpoint, fear of the Brahmaputra’s diversion
has become the most contentious aspect of hydro-diplomatic relations between the two countries.
None of the experts interviewed for this study could forecast China’s intentions with confidence, given the opacity of
Chinese decision-making and planning at the highest levels.
While several were concerned that Brahmaputra diversion is
a real possibility that ought to be taken seriously, more were
skeptical that China will divert the river in the future.
China’s defenders point to several reasons why they see
river diversion as unlikely. One argument is that a proposed
diversion of the Brahmaputra has never been a part of the
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The Brahmaputra
(Yarlung Tsangpo)
River
J

relations between China and India. Conversely, for this reason
as well, any future diplomatic breakthroughs surrounding the
joint management of the Brahmaputra likely would open the
space for broader cooperation elsewhere.
The Brahmaputra’s main stem and its tributaries actually
flow through four countries: China, India, Bangladesh, and
Bhutan. As is true of so many transboundary rivers originating in the water tower, the source of the Brahmaputra/
Yarlung Tsangpo lies in Chinese-controlled Tibet, making
China the upstream riparian. The river flows due eastward
within China for 1,625 kilometers before it meets the Great
Bend, taking a ninety-degree turn southward. From there it
crosses into India through the disputed (by China) state of
Arunachal Pradesh, after which the river flows southwest
through Indian territory (including the tea-growing region
in Assam state) before entering Bangladesh and finally the
Bay of Bengal. The river’s total length is 2,880 kilometers.
Although the main stem does not pass through Bhutan, several tributaries flow into India from Bhutan. Together, China
and India possess the greatest share (86 percent) of the
Brahmaputra basin’s territory. Yet because the Brahmaputra
passes through a largely arid and sparsely populated region
within China and far wetter and more heavily populated
regions within India and Bangladesh, the two lowest riparians are much more reliant on the river’s water. In 2013, India
had 39 million people living in the basin and Bangladesh
58 million, compared with 16 million in China and 700,000 in
Bhutan. Reflective of the importance of agriculture, irrigation accounted for 86 percent of Bangladesh’s use of
Brahmaputra water and 93 percent of northeastern India’s.
Like other major rivers in the world, including the Indus,
Nile, Tigris, Euphrates, and Mekong, in the Brahmaputra/
Yarlung Tsangpo case the central controversy revolves
around competing visions of appropriate levels and types
of water use by upstream and downstream states. As the
lowest riparian, Bangladesh faces the biggest risks resulting from upstream states’ uses of the river’s water, but as it
and Bhutan are the smallest and weakest basin states, they
factor less into the basin’s hydro-diplomatic dynamics than
do China and India.
The overwhelming point of dispute between India and
China concerns both countries’ intentions—real or imagined—for appropriating the river. Both countries have
ambitious plans, largely unrealized, to build large numbers
of hydroelectric dams on either the main stream or its
tributaries.
As is true on China’s other transboundary rivers, for
example the Mekong, China has eyed the Brahmaputra as a
source of much-needed electrical power. In 2015, it opened
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apprehensions of encirclement by its Indian adversary.
Water security in the Indus basin is increasingly endangered. Yet the basin countries can take a number of steps
to reduce risks and increase benefits to ensure a sustainable
water future. Cooperative research plus better data sharing
would enable otherwise nationally based information to be
more widely shared, in turn contributing to policy formation. The riparian countries could collaboratively identify
best practices for improved management of water infrastructure and conduct joint observation of their operations.
Similarly, the basin states could conduct and release joint
studies of environmental and socioeconomic impacts of such
infrastructure, leading to internationally standardized environmental impact assessments.
Despite its flaws, the IWT provides a foundation upon
which improved cooperation might be built. As it mandates
the regular exchange of river flow and water utilization information, the IWT provides an example of how reciprocal data
sharing and policy coordination could be enhanced between
the riparian states, including China and Afghanistan. The
IWT has no mechanisms for adding new parties, but memoranda of understanding (MoU) could be created for this
purpose (China and India have an MoU for Sutlej data sharing). Such common institutional frameworks for exchanging
data and coordinating policy can expand policy options
and best practices. Notably, all riparian countries’ national
water policies explicitly call for these forms of cooperation.
Policymakers must enact them.

HOT SPOTS AND BLIND SPOTS

ECOLOGY MEET GEOPOLITICS WATER SECURITY IN HIMALAYAN ASIA

81

SPECIAL SECTION II

SPECIAL SECTION II

HOT SPOTS AND BLIND SPOTS

82

ECOLOGY MEET GEOPOLITICS WATER SECURITY IN HIMALAYAN ASIA

interstate level. Such efforts could build upon the momentum established by the Brahmaputra Dialogue (discussed in
Section V above) and its Track 1.5, 2, and 3 approaches. This
amounts to a de-securitization agenda, focused on trustbuilding measures, transnational approaches, multilateralism,
and awareness of multiple and competing trade-offs when it
comes to river management.
While China has proven reluctant to so engage along its
transboundary rivers, its participation in any such initiatives
ought to be encouraged. Although China is not a member
within the MRC, the existence of the MRC provides Southeast
Asian states with a visible forum for negotiating the river’s
future among themselves, one that China has to take into
consideration when formulating its plans. Framing the
Brahmaputra in basin terms therefore might strengthen the
hand of lower riparians when it comes to negotiating with
upstream China.

The Mekong
(Lancang) River
A
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lack of formal transboundary river management institutions and agreements in the Brahmaputra/Yarlung Tsangpo
basin. Unlike the Indus, Mekong, and the Amu Darya/Syr
Darya basins, there are no bilateral or multilateral institutions that act as forums for smoothing out disagreements
among riparians. A multilateral trade and investment forum
called the Bangladesh–China–India–Myanmar Forum for
Regional Cooperation (BCIM Forum) does exist, which some
scholars suggest could become a platform for negotiating Brahmaputra water management issues. Yet the same
scholars point out the serious difficulties in so doing, largely
because of India’s unwillingness. Without the vigorous
participation of China and India, it is very difficult to envision the creation of a credible multilateral institution. There
also is a lack of strong bilateral mechanisms regarding the
Brahmaputra, and for similar reasons. The only bilateral
agreements between China and India are two memoranda
of understanding, wherein China agrees to provide seasonal
water flow data to India. These agreements are not treaties,
and India is required to pay China for the data.
The two countries’ disinterest in creation of strong transboundary institutions speaks to a second category of expert
concern, regarding the risks of over-securitization of the
river. Several experts interviewed for this study believed
that India’s (near-) singular obsession over China’s possible
diversion of the Brahmaputra has effectively securitized
hydro-diplomacy between the two countries, to all basin
countries’ detriment. Defining the Brahmaputra’s management solely in terms of diversion means that the Indian
government has (a) reduced the possible negotiating space
down to a single issue, (b) reduced the possible set of actors
that could be involved in negotiations down to just the Indian
and Chinese central governments, and (c) defined the problem in zero-sum terms (China’s security is enhanced at India’s
expense, and vice-versa)—a classic securitization outcome.
A possible solution for breaking this bilateral impasse,
therefore, is to broaden the aperture for hydro-diplomatic
engagement. Bringing lower riparian countries into a multilateral forum would provide such a platform, enabling
discussion and negotiation over a broader set of issues (e.g.,
land use, flooding, siltation, fisheries, irrigation, and more)
among a larger set of state actors. It also could introduce a
sorely-needed ecological frame for Brahmaputra/Yarlung
Tsangpo river management, providing a counterweight to
the dominance of hydraulic engineering perspectives. At
the same time, lower riparian states could initiate multi-level
platforms for hydro-diplomacy, as ways to build trust across
national boundaries, identify a wider range of issues and
solutions, and broaden stakeholder buy-in to negotiations at
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SNWTP, rather part of unofficial proposals. The most notorious, the Great Western Water Diversion Plan (GWWDP),
was authored by a retired engineer, Guo Kai. Although the
GWWDP has attracted some informal support from members of the Chinese military, it has never been formally
endorsed by the government and, moreover, has been
savaged by China’s scientific community as unfeasible. In
any case, the western route of the SNWTP has been suspended for over a decade on cost-benefit, technical, and
environmental grounds. Another argument is that Chinese
leadership is supposedly far more aware now of both the
environmental and economic costs of large-scale hydraulic
engineering of the kind that would be required to divert the
Brahmaputra northward as well as the diplomatic costs of
engaging in such radical behavior vis-à-vis its neighbors,
India and Bangladesh included. There are good reasons to
remain skeptical of the latter claims, not the least of which
is that one should not assume that China is a unitary actor
when it comes to transboundary rivers. Like India and other
countries, China’s foreign policies in this space are as much
driven by domestic considerations as they are by its foreign
policy priorities.
Although China is upstream of India, hence should be
little concerned about India’s behavior on the Brahmaputra,
China has its own reservations about India’s intentions. Like
China, India has an aggressive dam-building agenda along
its stretches of the Brahmaputra and tributaries. Much of this
agenda is focused on construction of numerous proposed
dams in Arunachal Pradesh, India’s farthest northeastern
state and a territory that China claims as its own. To some
critics inside and outside of China, India’s hydraulic engineering plans are hypocritical because India is planning to
do on its stretches of the river what it is accusing China of
doing farther upstream. Even more importantly, critics argue,
India’s plans are really intended to strengthen the country’s
control over a disputed region that both it and China claim.
The argument is that investments in dams and other hydraulic infrastructure will help tie the otherwise remote and
poorly connected state of Arunachal Pradesh more closely
to the rest of India. India’s objections to Chinese dam building, so this argument goes, are a way to deflect attention
away from its own behavior. This criticism mirrors that often
levied against China regarding Tibet, wherein China’s infrastructural investments are accused of being secondary to
their real purpose, which is to cement Beijing’s control over a
contested region.
Expert opinion on international conflict over the
Brahmaputra/Yarlung Tsangpo can be boiled down to
two large categories of concern. The first centers on the
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lthough all of the rivers originating in the water tower
are critically important for the regions through which
they flow, few are more important than the Mekong River.
Coursing from the Tibetan Plateau in China, where it is
called the Lancang River, through or along Myanmar, Laos,
Thailand, Cambodia, and Vietnam, the Mekong is the most
critical natural resource in Southeast Asia. Shrouded in both
myth and history, the river long has provided an abundance
of food and a vital transportation artery for the region. In
recent decades, the Mekong also has become an increasingly important source of hydroelectric power, eyed by
several national governments for its vast power-generating
potential. Extensive hydroelectric dam-building plans in the
lower Mekong basin (to the south of China and Myanmar),
most of which are yet to be realized, have created the central
flashpoint over the Mekong. It is not hyperbole to say that
the river’s future and the fates of its rich ecosystems, innumerable species, and diverse peoples living along it hang in
the balance.
The source of the Mekong lies in the Tibetan Plateau of
China, at an elevation greater than 5,000 meters above sea
level. In China’s Yunnan Province, the Mekong/Lancang runs
parallel to the Salween and Yangtze rivers for some 500
kilometers through the Three Parallel Rivers National Park,
characterized by its massive gorges, some over 2,500 meters

deep. After leaving China, long stretches of the Mekong
form the borders between Laos and Myanmar or Laos and
Thailand, before the river courses through Cambodia and
finally into Vietnam. The river runs through highlands in Laos
and Thailand, with frequent changes in direction, creating
numerous niche ecosystems. The river’s lowermost stretches
are exceptional for their unique settings and extraordinary
biodiversity. Cambodia’s Tonle Sap Great Lake, the region’s
largest, is one of the world’s most unusual due to its extensive growth and contraction over the wet and dry seasons.
During the wet monsoon season, the force of the Mekong’s

The scenario that most terrifies
India is the possibility that
China someday might divert the
Brahmaputra northward.

river water is so enormous that water pushes from the main
channel upriver, via the short Tonle Sap River tributary,
expanding the lake to six times its dry season area and forty
to fifty times its dry season volume. Farther downstream,
the Mekong Delta, located largely in Vietnam, is a large, rich
alluvial plain that drains the river into the South China Sea.
The Mekong River is a case study of the contradictions
that are inherent in the use of surface bodies of fresh water.
In the Mekong’s case, the primary contradiction involves
energy and food. Because the lower Mekong flows through
a diverse set of tropical and sub-tropical ecosystems, it
contains the richest fresh water fisheries in the world, valued
at some $17 billion annually and delivering half or more of
all animal protein to the basin’s peoples. In addition, the
Mekong’s water provides for a wide variety of crops grown
throughout the basin, including many planted by villagers on
the river’s edge itself.
But as Southeast Asia is a vibrant region with several
dynamic economies, its increasing wealth, industrialization, and urbanization has led to rapidly rising demand for
electricity. At the same time, the region also has widespread
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Boatmen on the Brahmaputra
River, Assam, India

of the lower Mekong countries have built dams on the river’s
tributaries, until recently the main stem, hydrologically and
ecologically the most significant part of the basin, has been
left alone.
Over the past decade, this situation has changed dramatically, with lower Mekong states planning as many as
eleven dams on the main stem. Most of these dams, eight in
total, are to be built in Laos, part of a larger agenda including the construction of dozens of dams on tributary rivers.
Laos’s goal is to become the ‘battery’ of Southeast Asia,
providing electricity to itself and for export, for example to
energy-hungry Thailand. Laos’s plans for hydroelectric dam
development on the lower Mekong are by far the most controversial within the region, owing to the number and size of
the proposed dams but also the concrete steps it has taken
to build the first two, the Xayaburi and Don Sahong dams.
To summarize a complex history involving the Laotian
dams, in 2007 the Laotian government contracted with
a Thai developer to conduct feasibility study for the first
of its planned dams, the Xayaburi Dam in northern Laos.
Because it is a member of the Mekong Regional Commission
(MRC), the primary multilateral hydro-diplomatic institution in Southeast Asia, Laos was required under the MRC’s
regulations to submit its plans for review and consultation.
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energy poverty, in particular in rural areas in Laos, Myanmar,
and elsewhere that have either no electricity access or only
have access to unreliable sources at high prices. With these
factors uppermost in mind, several of the region’s governments arrived at the conclusion that they need to meet
this rising demand through hydroelectric power development, which government officials have perceived as being
a free resource given the vast hydroelectric potential of the
Mekong and its tributaries (the lower Mekong alone has an
estimated 30,000 megawatts hydroelectric potential).
China, which has rejected participation in multilateral institutions not of its own creation, has planned and built seven
large hydroelectric dams already on the Lancang. There are
two primary worries about these dams, one concerning the
volume of river water that China can retain behind them, the
other their interference in the river’s natural flow of sediment (critical for downstream ecosystems). As China’s dams
were planned and constructed without formal consultation
with the downstream countries, their existence is now a fait
accompli.
Yet because the river still has roughly half its original
elevation to drop between when it reaches the Laotian/
Myanmar border and the sea, the downstream countries also
have developed hydroelectric plans of their own. While all

HOT SPOTS AND BLIND SPOTS

This process, known as the Procedures for Notification, Prior
Consultation and Agreement (PNPCA), swiftly became a
political one. Over a several-year timeframe, Laos’s downstream neighbors, Cambodia and Vietnam, accused Laos of
providing incomplete or misleading information about the
dam and of not following PNPCA protocols. These governments were joined by coalitions of non-governmental
organizations and citizens’ groups from within and beyond
the region. Nonetheless, the Laotian government pressed
ahead over these objections, moving to build the dam. It is
nearing completion.
The Xayaburi case, and later the Don Sahong case,
exposed the MRC’s institutional shortcomings and lack of
power. While the PNPCA requires countries to submit their
plans for review by the other basin states, the MRC has no
means for denying any project to which its member states
object. Laos’s behavior showed not only that it was unwilling
to stop construction of its dams, it also came under severe
criticism for balking at the procedural details of the PNPCA
itself. The states with the greatest objections to the Laotian
plans, Vietnam and Cambodia, even had to resort to bilateral
pressure to ensure that Laos went through the PNPCA process at a later time regarding the Don Sahong dam. Indeed,
the MRC’s toothless oversight and management capabilities
led member states, especially Vietnam, to pursue bilateral
avenues in order to garner influence within the Laotian government. The Vietnamese government also played a part in
encouraging civil society’s strenuous objections to the dams,
again as a way to influence the Laotian government.
Some regional experts caveat their conclusions regarding
the MRC’s weaknesses, arguing that the PNPCA process that
Laos went through, together with the emergence of robust
civil society activism across the region (including the politics
surrounding the Mekong, Salween, and Irrawaddy rivers),
did have some positive results. Among other things, the
PNCPA process and civil society pressure together induced
Laos and its development partners to undertake extensive
additional research, resulting in time delays, increased costs,
and modifications to the dams’ original designs (for example,
improving fish passageways). These changes have added to
a perception that appears to be growing among investors
in the region regarding the rising political and financial risks
of large hydroelectric dam investments. At the same time,
falling renewable energy costs have eroded the power of the
financial and energy security arguments normally used to
buttress the case for large dam investments. Southeast Asian
countries utilize a relatively low mix of non-hydropower
renewable energy sources, despite significant potential, of
solar power in particular.

As if to take advantage of the MRC’s weakened position,
China began its own Mekong basin initiative in 2016. Called
the Lancang-Mekong Cooperation Mechanism (LMCM), the
initiative has a broad remit across economic, development,
security, and cultural issues. The LMCM is a mechanism by
which China hopes to extend its influence within the region
through application of its considerable financial and economic power. According to experts, China may be using the
LMCM to extend its Belt and Road Initiative into Southeast
Asia through greater investment in regional infrastructure,
including hydroelectric dams, expand its commercial trade in
the region, and assist China in navigating diplomatic disputes
with its neighbors, such as disagreements over the South
China Sea, among other priorities. As is true elsewhere,
Chinese investors, including its state-owned enterprises, are
important in financial backing of the region’s dams (although
Japan remains the largest backer of regional infrastructure).

The Rogun Dam
T

he long-planned but not-yet constructed Rogun Dam
in Tajikistan is one of Central Asia’s most contested
pieces of water infrastructure. A legacy of the Soviet Union’s
hydraulic planning for its Central Asian republics, the dam
has become a flashpoint for conflict since the republics’
independence, principally between upstream Tajikistan
and downstream Uzbekistan. In keeping with general Amu
Darya/Syr Darya management controversies in Central Asia,
the Rogun Dam’s primary controversy involves energy-poor
Tajikistan’s desire to increase its electrical generation capacity for both domestic consumption and foreign export and
water-poor Uzbekistan’s desire to maintain the flow of the
Amu Darya for crop irrigation, particularly during the dry
summer months. The Rogun Dam therefore is a crystallization of Central Asia’s primary water conflict in a single
infrastructural project.
The Rogun Dam is a proposed hydroelectric dam on the
Vakhsh River, a main tributary of the Amu Darya, in Tajikistan.
If constructed, the dam would be the world’s tallest at 335
meters (1,100 feet) in height and would generate some 13.1
billion kilowatt hours (kWh) of electricity annually. The dam’s
origins extend back to 1976, when Soviet planners envisaged
the Rogun to complement power output provided by the
Nurek Dam, another massive dam (eventually completed and
currently operational) further downstream on the Vakhsh.
The Rogun’s long and difficult history since 1976 remains
an incomplete one, consisting of decades’ worth of fits and
starts owing to the dam’s high cost (currently estimated at
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The Rogun Dam and the
international controversy
surrounding it sits at the delicate
intersection of Central Asia’s
agriculture-water-energy nexus.

in summer) and the water-poor/energy-rich downstream
republics provided energy to meet the upstream republics’
needs (especially in winter). This situation worked as long
as a central government could manage the system. After
independence, however, the political and economic underpinnings of this scheme collapsed. To simplify the problem,
the downstream republics wanted water during the summer
for their agricultural production (cotton, largely) while the
upstream republics wanted it during the winter for their electricity generation.
The Rogun Dam is critical to fulfilling Tajikistan’s longrunning dream of vastly increasing its electricity production.
Because Tajikistan is a poor country lacking in fossil fuels,
it has had meager electrical generation capacity. Tajikistan
has had to suffer the occasional widespread power blackout, particularly in the winter months, due to its inability to
acquire enough electricity from an oft-unreliable regional
power grid. During the unusually cold winter of 2007-2008,
Tajikistan could neither generate enough electricity nor
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acquire enough from abroad, necessitating severe electricity restrictions throughout the country. Two years later,
Tajikistan temporarily crashed the aging regional electricity
grid when it drew more than its allotted share. The Rogun
Dam would solve Tajikistan’s seasonal problem, but only if it
releases turbine-spinning water from its reservoir during the
winter months. The dam’s massive size also will allow it to
generate enough power to meet Tajikistan’s entire domestic
needs plus export surplus power to its neighbors. The dam
would be critical to Tajikistan’s electricity generation output
within the goals of the CASA-1000 (Central Asia-South Asia)
plan, a project endorsed by the World Bank that is designed
to transmit surplus power generated in Tajikistan and
Kyrgyzstan to Afghanistan and Pakistan.
Uzbekistan, in contrast, is rich in energy resources but
poor in water resources (in 2011, the country had barely 1,760
cubic meters of water per capita per year, compared with
Tajikistan’s 3,140 cubic meters). Water for irrigated agriculture, cotton in particular, is critical to Uzbekistan’s economy.
And Uzbekistan needs water during the summer’s dry
growing season, which means it needs upstream Tajikistan
to withhold reservoir water during the winter so as to have
enough to release during the summer.
Uzbekistan therefore objected to the Rogun Dam for
precisely the opposite reasons that Tajikistan has used to
support building it. Perceiving that his country had much to
lose and little to gain, former Uzbek president Islam Karimov
stridently opposed construction of the dam, even obliquely
threatening war in 2012. In 2013, Uzbekistan cut off gas supplies to Tajikistan, worsening the latter’s already precarious
energy situation and forcing it to look for alternatives even
harder. The following year, Uzbekistan’s deputy prime minister issued a statement saying that Uzbekistan would “never,
and under no circumstances” support construction. Although
there was some softening of Uzbekistan’s policy toward the
dam in the last year of Karimov’s rule, the two countries had
been at loggerheads over the dam for the entire period since
the republics became independent.
However, relations began to improve after Karimov’s death
in 2016, with Uzbekistan’s government under new President
Shavkat Mirziyoyev sending out more conciliatory signals to
both Tajikistan and the other republics about both regional
water sharing and the dam itself. In March 2018, Miziyoyev
traveled to Dushanbe to meet with his counterpart, Emomali
Rahmon, the first official visit of an Uzbek president since
2000. While there, Mirziyoyev announced that Uzbekistan
would no longer object to Rogun’s construction, while
Rahmon indicated that Tajikistan would not withhold water
from Uzbekistan upon the dam’s completion. Uzbekistan’s

A young Tajik shepherd tends
his flock near the Tajik-Uzbek
border.
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around $2.2 billion to build) and related problems acquiring
financing, its technical challenges, international objections,
and disruptions brought about by Tajikistan’s independence.
However, construction began anew in 2016, with the Italian
contractor in charge of construction, Salini Impregilo, claiming that the first turbine would become operational by the
end of 2018.
The Rogun Dam and the international controversy surrounding it sits at the delicate intersection of Central Asia’s
agriculture-water-energy nexus. The primary dynamic stems
from the breakdown of the Soviet Union in 1991 and the
emergence of Central Asia’s five independent republics.
Before the Soviet collapse, Moscow had put into place a
regional water-for-energy scheme wherein the water-rich/
energy-poor upstream republics provided sufficient river
water to meet downstream irrigation needs (especially
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new strategy appears to be to find ways to secure water
from upstream through a combination of a good-neighbor
policy plus direct purchase, in the hopes that so doing would
open doors for other benefits, for example in expanded bilateral trade and via counter-terror security initiatives.
These recent developments portend a breakthrough in
the longstanding Uzbek-Tajik dispute over the Rogun Dam.
There is much at stake for both countries, with a good deal
to gain from cooperation and much to lose from lack thereof.
Coordinated strategies regarding energy production and
the timing of seasonal water flow from the dam will have far
greater positive impacts than will go-it-alone strategies. One
academic modeling exercise conducted in 2015, for example,
concluded that coordinated water releases from the Rogun
Dam would increase hydropower electricity generation by
93 percent while decreasing downstream irrigation losses to
less than 1 percent. Go-it-alone strategies, in contrast, would
see downstream irrigation losses of 31 percent. Uzbekistan
also could undertake much-needed agricultural sector

reforms to deal with decreased water flow. Raising irrigation
efficiency should be chief among those reforms.
While climate models cannot reliably forecast the
long-term changes in regional precipitation, increasing temperatures in Tajikistan’s mountainous regions are melting the
region’s glaciers. Experts fear that Central Asia has a limited
time to resolve its delicate hydro-diplomatic conflicts. Over
the short and medium terms, they argue, the odds are that
the region’s rivers will receive more water due to increased
glacial melt. Over the long term, however, the odds are much
higher that water flow will be significantly reduced because
many of the glaciers certainly will have melted away and the
region very well might receive less rain on a year-to-year
basis. Under such a scenario, water becomes far more scarce
than it is now and use of the Rogun Dam’s water easily could
become a renewed flashpoint for conflict.
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