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Understanding Hydropower in the Nepalese Himalayas

By:

Galab Bahadur Dhungana

For more than a century, Nepal has looked to its rivers as
a path to prosperity. From the 500-kilowatt Pharping plant
of 1911 to 4,120 megawatts of installed capacity today,
hydropower has become one of the country’s largest areas
of domestic investment and an important part of its
economic future. Two devastating floods along the Bhote
Koshi river system, occurring only fourteen months apart,
now raise a question that becomes more important with
every new project, whether our understanding of
Himalayan rivers has kept pace with the investments we
are placing on them.

The first warning came on 8 July 2025, when the rapid
drainage ofa glacial lake in Tibet sent a destructive flood
down the Lhende Khola and into the Bhote Koshi. Then,
on 26 August 2026, another catastrophic flood descended
through the same river system, but its origin was very
different. A massive body of glacier ice and rock collapsed roughly
1,200 metres from a high mountain slope, blocked the Lhende Khola
and created a temporary dam whose eventual failure released a violent
surge of water, sediment and debris downstream through the Bhote
Koshi and Trishuli. In little more than a year, the same river system
had produced two catastrophic floods through different mechanisms,
revealing how varied and difficult to anticipate the hazards developing
high in the Himalayas have become.

For generations, Nepalis have been taught that their country
possesses the world’s second-largest hydropower potential. The
familiar claim does not withstand scrutiny, but the geography that
gaverise to it is real. Rivers descending from above 8,000 metres to
the plains at around 70 metres within remarkably short distances
create exceptional conditions for hydropower and helped sustain
the hope that Nepal’s difficult geography could become one of its
greatest economic advantages. Yet just as Nepal is finally developing
this resource at scale, the mountains, glaciers, snowfall patterns and
rivers on which that promise depends are themselves changing.

Nepal’s four great river systems, the Koshi in the east, Gandaki in
the centre, Karnali in the west and Mahakali along the far-western
border, draw their water from monsoon rainfall, groundwater, seasonal
snow and glacier ice in different proportions. Rainfall supplies most
annual discharge, while groundwater and snow become particularly
important outside the monsoon, with snow acting as a natural reservoir
that stores winter precipitation and releases it during spring. That
reservoir is becoming less reliable. In 2026, snow persistence across
the Hindu Kush Himalaya fell 27.8 percent below the long-term
average, the lowest in more than two decades and the fourth
consecutive below-normal year. As temperatures rise and snow melts
earlier, more water can arrive when it is already abundant while less
remains available during the dry months when hydropower production
is lowest and electricity is needed most.

This seasonal imbalance matters because Nepal has spent decades
building predominantly one kind of electricity system. Most of its

installed capacity is run-of-river, producing abundant electricity when
rivers are swollen during the monsoon but much less when they retreat
in winter. Last winter, generation fell to around 1,600 MW despite
installed capacity exceeding 3,800 MW, while Nepal arranged up to
654 MW of electricity imports from India. Meanwhile, the country’s
principal seasonal storage system remains the 92 MW Kulekhani I
and IT complex, whose newer plant was commissioned in 1986. Nepal
can therefore have abundant electricity during parts of the wet season
while remaining dependent on imports during the dry months.

Glaciers present another layer of risk, and the experience of the Bhote
Koshi shows why monitoring glacial lakes alone will no longer be
enough. A monitoring system focused on known lakes might have
anticipated the July 2025 flood but could have missed the disaster
that followed fourteen months later. Unstable mountain slopes and
glaciers can also produce rockfalls, ice avalanches, landslides and
temporary river blockages capable of sending enormous volumes of
water and debris downstream. Nepal must therefore increasingly
understand the stability of entire mountain catchments, not simply
the condition of individual glacial lakes.

Nowhere are the promise and the risks of this development becoming
more concentrated than in the Koshi basin. Roughly 85 hydropower
plants already operate there, while 42 of the 47 potentially dangerous
glacial lakes identified across Nepal’s Koshi, Gandaki and Karnali
basins are also located there. Projects have been developed in
cascades along rivers such as the Likhu, Mai and Hewa, while the
country’s largest plant, the 456 MW Upper Tamakoshi, lies downstream
of Tsho Rolpa, one of Nepal’s best-known potentially dangerous
glacial lakes. Nepal undertook one of its earliest major attempts at
glacial-lake risk reduction there, but the lake was lowered by only
about three metres in 2000 against an original target of up to twenty
metres, while its early-warning arrangements have required subsequent
rehabilitation and replacement.

Farther east, even larger investments are being made in the Arun
basin, where Arun I1I is under construction and Upper Arun is planned

upstream. The Arun begins about 150 kilometres inside
Tibet, which means Nepal is placing increasingly valuable
infrastructure on a river whose upper reaches it cannot
adequately observe from within its own territory. The
Bhote Koshi experience demonstrates why upstream
information can no longer be regarded simply as a matter
* of scientific cooperation. For projects involving billions
3 of dollars and decades of expected operation, knowing
what is happening upstream is becoming an essential
part of national energy security.

The August disaster demonstrated what such geographic
concentration can mean in practice. The government’s
subsequent assessment recorded 917 employees and
workers of affected projects as unaccounted for, while
damage and economic losses to the energy sector were
estimated at about Rs 151 billion and recovery and
reconstruction of the energy and grid system at roughly Rs 390
billion. Although the affected projects had different promoters, lenders
and shareholders, they shared the same geographic risk, allowing a
single event to impose an extraordinary human and financial cost
across several investments at once. Project risk can therefore no
longer be assessed only within the boundaries of an individual power
plant.

None of this is an argument against hydropower, which remains one
of Nepal’s greatest economic assets and will continue to be central
to the country’s development. It is an argument for developing it
differently as the Himalayan environment changes. Nepal needs to
monitor unstable slopes and glaciers as well as glacial lakes, reassess
Tsho Rolpa and other high-risk lakes under present conditions, and
maintain reliable early-warning systems as permanent infrastructure.
Major investments on transboundary Himalayan rivers should be
supported by credible systems for obtaining and responding to real-
time upstream information, while projects built in cascades should
be assessed for their collective exposure rather than individually.
Nepal also needs more storage and greater geographic diversification
so that the electricity system becomes more resilient to seasonal
shortages and catastrophic events.

For decades, Nepal has measured hydropower progress primarily by
the number of megawatts installed, but that measure is no longer
enough. We also need to ask how much electricity a project will
produce in April, what lies fifty or a hundred kilometres upstream,
whether several projects could fail in the same event, and whether
the river on which today’s financial model depends will behave the
same way thirty years from now.

Nepal’s rivers and mountains gave generations of Nepalis the hope
that hydropower could help deliver a more prosperous future, and
that promise remains. But preserving that promise in a changing
Himalaya will require us to measure progress not only by the power
we extract from our rivers, but by how wisely we understand, de-
velop and protect the river systems on which that future depends.

Something keeps coming back to me as I watch from afar Nepal’s
new Young Turks in government.

‘Whatever the slips here and there — and whether open competition
makes sense as a blanket mechanism for appointments like
ambassadors — something rather ialis being at d
Nepal’s political parties and government have long operated mostly
through a ‘relational system’: who knows whom, who belongs to
whose network, who owes whom. It is one of the ways the extractive
politics of the past 30 years, and for many decades prior to that,
worked.

The repeated push toward open for vice ch
and many other positions are almost an act of constructive
destruction — an attempt to dismantle that relational system,
popularly known as the politics of zzexex2exe, and gradually
replace it with a more impersonal governing system, where rules
and procedures matter more than personal access.
Ambassadorial appointments provide the latest experiment. More
than 4,400 people applied after the government opened the positions
to public applications, with 13 emerging from the first
round of selections.

Open competition is not magic. Nor am I convinced it is the right
mechanism for every appointment. I offer a mixed hybrid method in
my Nepal Unplugged essay.

Essentially, dipl y requires j experience, political
understanding and interpersonal skills that cannot easily be
captured by an application form. An open advertisement can also
lead to a closed selection process if what happens afterward is less
transparent.

But that is almost secondary. These young leaders may not always
get the mechanism right. They are young, educated and energetic,
but relatively inexperienced in the unforgiving business of
governing.

Still, they deserve credit for daring to take on something much
deeper than individual appointments: a governing habit built over
generations. That may ultimately be more consequential than who
wins any particular vacancy.
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Can Nepal’s Young Turks
learn to governg,

But daring to dismantle an old system and learning how to govern
are two different things. They have done the first, but the latter is
yet to be seen.

The recent 3% levies on private education and health offer an
interesting example. The education levy and argued that its
underlying equity principle was defensible, even if the instrument

Can Nepal’s Young Turks
Learn to Govern?
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Dr-AloK K. Bohara

'was problematic. The government introduced it, encountered strong
public resistance, and quickly withdrew it.
‘Was that i ity or responsivenessae A young government should
be able to experiment, discover that an instrument is not working as
intended, and change course. More worrying would be a government
so invested in appearing decisive that it loses the capacity to learn. I
am a big fan of learning by doing.
But that does not mean learning only after making avoidable
kes. Experi ion is valuable if it gradually produces better
consultation, better better anticipation of uni ded
consequences — and fewer avoidable mistakes the next time around.
The qualities that help disrupt an old political equilibrium are not
necessarily the same qualities needed to construct the next one.
Breaking an entrenched system requires courage, impatience and a
willingness to challenge convention. They did that. Or, more
accurately, the youths who came on the streets on 8 September 2025
demanding this change forced that disruption.
Governing requires some rather less exciting virtues
memory, I Itation and
slowing down enough to think. That includes sitting and planning
and not rushing to enter the tunnels even though the intentions may
be right.
And the clock may be running faster than they realise. The next
thing they should understand is that public memory is thin.

: institutional
istrative ionall

parties will face pressures of their own to self-reflect, reform and
pete under those p ions.
That could ultimately be one of the more consequential effects of
this political disruption: not simply replacing one set of political
actors with another, but changing the standards against which all of
them must compete.
The Young Turks have already disturbed a political equilibrium
that many Nepalis had come to regard as almost immovable. But
constructive destruction has two words: disrupting the old relational
system may turn out to be the easier part, and constructing an
impersonal system of rules, competence and accountability will be
much harder.
In the end, politics promises no certainty at the ballot box. But
leaving behind a legacy of norm entrepreneurship — raising the
bar for how governance is conducted, even for those who come after
them — might just be the most consequential outcome of all.

Dr. Alok K. Bohara, Emeritus Professor of Economics at the
University of New Mexico, writes as an independent observer of
Nepal’s democratic evolution through the lens of complexity and
emergence science. His systems-policy essays on Nepal’s socio-
d

ic and political I appear on Nepal Unplugged.
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