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Foreword

ICIMOD has been promoting the use of geographic information systems (GIS) technology in
the Hindu Kush-Himalayan (HKH) region for many years through its Mountain Environment
and Natural Resources Information System (MENRIS) programme. Capacity building and
networking activities, combined with applications development, have helped support and
promote the wider adoption of GIS for different applications across the region. As a part of
this, MENRIS implemented a project on ‘Strengthening of Training Capabilities for GIS
Applications in Integrated Development in the HKH Region’ from 1996 to 2000, supported
by the Government of the Netherlands. This project focused on capacity building of national
institutions through training programmes in using GIS as a tool in four critical areas of
mountain development: planning for mountain agriculture and land use management;
assessment, planning, and management of natural resources; locational planning for basic
infrastructure and services; and slope instability and hazard mapping.

Participants in a series of national and regional training courses on the theme ‘Locational
planning for basic infrastructure and services’ held in Kathmandu used Kirtipur Municipality as
a model urban centre and as a part of the training carried out extensive field visits to verify
and collect data. The case study on Kirtipur Municipality presented in this publication built
upon a post-training exercise by trainees from the course. The study was designed to
provide a model demonstrating how GIS can provide a useful tool to support municipal
planning processes and decision-making. The datasets developed previously were verified
during extensive field visits undertaken in close cooperation with the municipality and
supplemented with information obtained from a high-resolution satellite (IKONOS) image
and an orthophoto generated from earlier aerial photographs for the study.

The GIS approach offers major advantages over static mapping. The user can select and
overlay different types of data from the datasets greatly facilitating understanding of the
existing situation, the planning needs, and the potential impact of planning decisions.
Moreover, it is much less resource intensive to update datasets than to prepare new maps so
that it helps future planning, and by using a base dataset updated at intervals it is possible to
analyse and review trends. The analyses presented in the study indicate clearly how GIS can
be used in different urban applications. One of the most important aspects of the study was
being able to develop a comprehensive large-scale database, which is both time and resource
consuming. The database that was developed can be used as a foundation for a wide range of
applications and will help reduce duplication of effort.

GIS tools can be very useful for municipalities in mountain areas like Kirtipur that are
undergoing rapid change without having a proper planning framework. In most parts of
Nepal, however, the municipalities do not yet have the resources to start using GIS
technology, and in many cases are not aware of how powerful a tool it can be to support and
facilitate planning and decision-making at the municipal level. To use GIS technology
effectively in a country, the process of database creation and its periodic maintenance must
be institutionalised at the local level and adequate technical capability ensured to perform
necessary data (spatial) analyses for planning and decision-making.

For the last decade or so, ICIMOD’s MENRIS programme has been working towards
enhancing the capacity of partner organisations to use GIS tools, and applying these tools and



techniques in various mountain specific applications. There is a continuing demand for these
tools by many of our partner institutions and an expressed need for training in their use. This
book is a further contribution to these activities, intended both to raise awareness of the
potential of GIS in planning applications, and to provide an example that can be used as a base
by those interested in applying GIS to their own local situation, particularly municipal level
planning. The datasets, associated metadata, maps, and reports used in the study are being
prepared as a companion publication on a CD-ROM. The datasets will be integrated with
simple GIS functionality so that they can be viewed from a spatial perspective and allow users
to investigate the multitude of possibilities for using these tools.

We hope that this study will do much to demonstrate the potential of GIS as a decision
support system tool for integrated municipal planning, both in Nepal and in the HKH region
in general. The book should prove useful to all those interested in applying GIS in urban
planning, as well as to those interested in the process of urbanisation and urban planning per
se in Nepal.

Dr. Binayak Bhadra
Director of Programmes
ICIMOD



Executive Summary

A case study was prepared for Kirtipur Municipality, in Kathmandu District, Nepal, to
demonstrate with a practical example the potential for using geographic information systems
(GIS) as a tool to support municipal planning and decision-making processes, with particular
reference to integrated action planning (IAP), a participatory planning approach being
implemented in a number of municipalities in Nepal. Kirtipur was selected both because of its
proximity to Kathmandu and because it typified the situation in areas with rapid urbanisation,
which nevertheless still retain the rural characteristics of an ancient settlement in the mid-
hills of the HKH region. The study started as a post-training exercise by participants in a
course on ‘Locational planning for basic infrastructure and services’ held in Kathmandu, which
had used Kirtipur Municipality as a model urban centre. The datasets used in and developed
during the course were used as a basis for the case study and verified during extensive field
visits undertaken in close cooperation with the municipality. They were supplemented with
information obtained from a high-resolution satellite (IKONOS) image and an orthophoto
generated from earlier aerial photographs. These served both to provide basic information
and as a way of identifying changes over time.

The background, details of the study, and results are presented. The general information
requirements for municipal planning are discussed and a brief overview given of the planning
process in Nepal. The design and development of the database, including the data collection
approach and data sources, are described in detail. Metadata is provided for standardisation
and future use of data. Spatial profiles of the municipality and its wards (the lowest
administrative boundary) are presented in the form of thematic maps; with each discussed
briefly. Together, these maps provide a clear picture of the existing facilities and their spatial
distribution within the municipality. Such maps can be used to help identify priority areas for
development or management intervention. Land use and land cover change (derived from
aerial photographs taken some years apart) was studied in detail and a first analysis made of
the pattern and trend of urbanisation. The land use changes are also presented in map form.
The land use criteria used for this first evaluation generated a very good scenario of the
trends in growth, which can be used as a basis for developing future development plans. The
analysis could be extended in future to include socioeconomic factors.

The advantages of using GIS technologies in municipal planning are discussed, together with
the present limitations, which tend to reflect organisational challenges more than technical
difficulties. The study underlines the need to develop the capacities of municipalities and
institutionalise the process within the local authorities. It is important to provide the
motivation for local authorities to generate and maintain spatial information, and use it.

The database generated by the study and the methodology employed will provide the basis
for a larger scale database for Kirtipur Municipality. It will be valuable both to Kirtipur
Municipality itself and to the many other agencies involved in planning and development
activities in the municipality.

Note:
An interactive multi-media CD-Rom is being published separately and will provide access to all the datasets,
the associated metadata, maps, and reports used in the study, and will integrate them with simple GIS
functionality so that they can be viewed from a spatial perspective.
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Acronyms and Abbreviations

CBS Central Bureau of Statistics
DEM digital elevation model
DHUD Department of Housing and Urban Development
DWSS Department of Water Supply and Sewage
GIS geographic information system
HKH Hindu Kush-Himalayas
HMG/N His Majesty’s Government of Nepal
IAP integrated action plan
ICIMOD International Centre for Integrated Mountain Development
KMC Kathmandu Metropolitan Corporation
KUDP Kathmandu Valley Urban Development Programme
MENRIS Mountain Environment and Natural Resources Information Systems
MPAMKV Master Plan for Agricultural Marketing in the Kathmandu Valley
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NEA Nepal Electricity Authority
NGO non-government organisation
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