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Foreword

The glaciers of the Hindu Kush-Himalayas (HKH) are nature’s renewable storehouse of fresh water
from which hundreds of millions of people downstream benefit just when it is most needed — in the
dry hot season before the monsoons. While the total number of glaciers in the region is still unknown,
this study has for the first time documented that there are 3,252 glaciers in Nepal alone. Covering a
large area of 5,324 square kilometres, these high frozen reservoirs release their water at the top of
their watersheds. They serve as the perennial sources of the Ganges tributaries that wind their way
through thousands of kilometres of grazing, agricultural, and forest lands and are used as renewable
sources of irrigation, drinking water, energy, and industry.

However, these glaciers are retreating in the face of accelerating global warming. They are
particularly vulnerable to climate change, and the resultant long-term loss of natural fresh water
storage will have as yet uncalculated effects on communities downstream. More immediately, as
glaciers retreat, glacial lakes form behind some of the now exposed terminal moraines. Rapid
accumulation of water in glacial lakes, particularly in those adjacent to receding glaciers, can lead to a
sudden breaching of the unstable ‘dam’ behind which they have formed. The resultant discharges of
huge amounts of water and debris — a glacial lake outburst flood or GLOF - often have
catastrophic effects downstream.

Many glacial lakes are known to have formed in the HKH in the last half century and a number of
GLOFs have been reported in the region, including in Nepal in the last few decades. These GLOFs
have resulted in many deaths, as well as the destruction of houses, bridges, fields, forests and roads.
The lakes at risk, however, are situated in remote and inaccessible areas. When they burst, the local
communities may have been devastated, while those in far away cities were largely unaware of the
event.

In Nepal, this lack of awareness changed dramatically in 1985 following the catastrophic Dig Tsho
glacial lake flood in 1985. As described in this publication, this lake high in the valley next to Mt.
Everest, caused some deaths, wiped out 14 bridges, and swept away the newly constructed small
hydel project in which US$ 1.5 million had just been invested. Following this some other glacial lakes
were identified - such as the Tsho Rolpa that threatens the much larger Khimti hydel project as well as
the local communities - and efforts, also described in detail in this publication, have been undertaken
to mitigate the chances of such lakes also coming down in a wall of water and rocks.

Despite numerous studies of individual cases, there is still no detailed inventory of glaciers and glacial
lakes, of GLOF events or of potential GLOF sites, in the HKH region — let alone of their impact on
downstream populations and investments. This publication, along with the sister publication on the
glaciers and glacial lakes of Bhutan, is designed to begin filling this pressing need. The research upon
which it is based started in 1999, when the United Nations Environment Programme Regional
Resource Centre for Asia and the Pacific (UNEP/RRC-AP) provided ICIMOD with the opportunity of
using its expertise in the area of geographic information systems (GIS) to create a comprehensive
inventory and GIS database of glaciers and glacial lakes in Nepal and Bhutan using available maps,
satellite images, aerial photographs, reports, and field data on different scales. It built on ICIMOD’s
experience and long-standing concern with collecting and distributing material on the means to
identify and mitigate mountain disasters and safeguard the livelihoods of vulnerable mountain people
and their downstream neighbours.

One of the study’s major objectives was to identify areas where GLOF events had occurred and lakes
that could pose a potential threat of a GLOF in the near future. Out of a surprisingly large total of
2,323 glacial lakes, the researchers found 20 lakes that are potentially dangerous, including 17 that
appear not to have experienced a prior GLOF. These results thus provide the basis for development
of a monitoring and early warning system and for the planning and prioritisation of disaster
mitigation efforts that could save many lives and properties situated downstream, as well as guide



infrastructure planning. In addition, it is anticipated that this study will provide useful information for
many of those concerned with water resources and land-use planning.

As a presentation of the first results of the UNEP/RRC-AP supported study, this publication also
includes a description of the methods used to identify glaciers, glacial lakes, and glacial lakes that may
pose a threat; as well as an inventory (and maps) of the glaciers and glacial lakes in Nepal. It includes
a summary of the results of studies of various glacial lakes, and a brief review of the causes and
effects of known GLOF events in Nepal. The database and analysis are the first to cover the whole of
the country on a large scale.

We are thus confident that this comprehensive report and digital database will be of service to
scientists, planners, and decision-makers in many areas. Through their informed actions, we hope it
will contribute to improving the lives of those living in the mountains, and help safeguard future
investments for the benefit of many people in the region.

ICIMOD is grateful to UNEP/RRC-AP for its support to this work and the strong support and advice
given while carrying out the project. We are also pleased that this project has enabled us to continue
to strengthen our collaboration with the Government of Nepal’s Department of Hydrology and
Meteorology and to continue to assist in developing regional capacity and co-operation.

J. Gabriel Campbell
Director General
ICIMOD
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The terms glacier lake and glacial lake are often used
interchangeably to refer to any lake associated with a
glacier, regardless of the means of formation, although
some investigators restrict their definitions to particular
types of lake. For the purposes of this document, all
lakes in contact with or near a glacier, or formed by
recent glacial morphology, are referred to as ‘glacial
lakes’. In practice, most are of the type produced on a
glacier’s perimeter by meltwater from the glacier, by
many termed a ‘proglacial lake’.

The terms ‘Himalaya’ and ‘Himalayas’ are use to refer
to the geological formation and the geographical region,
respectively.
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