E
International Centre for Integrated
Mountain Development

NATURAL RESOURCE MANAGEMENT IN THE
MOUNTAIN ENVIRONMENT
._--_-

Experiences from the Doon Valley, India

Jayanta Bandyopadhyay

ICIMOD OCCASIONAL PAPER NO. 14
Kathmandu, NEPAL
November 1989

ICIMOD Occasional Papers
No. 1

EROSION AND SEDIMENTATION PROCESSES IN THE NEPALESE HIMALAYA
Brian Carson
August 1985.
; :

No. 2

INTEGRATED RURAL DEVELOPMENT PROJECTS IN NEPAL: A REVIEW
Bharat B. Pradhan
December 1985.

No. 3

SUSTAINING UPLAND RESOURCES: PEOPLE'S PARTICIPATION IN
WATERSHED MANAGEMENT
Anis Ahmad Dani and J. G. Campbell
July 1986.
:

No. 4

DECENTRALISED ENERGY PLANNING AND MANAGEMENT FOR
THE HINDU KUSH-HIMALAYA
Deepak Bajracharya
September 1986.

No. 5

GLACIAL LAKE OUTBURST FLOODS AND RISK ENGINEERING IN THE HIMALAYA
Jack D. Ives
November 1986.

No. 6

OPERATIONAL EXPERIENCES IN FOREST MANAGEMENT DEVELOPMENT
IN THE HILLS OF NEPAL
G.B.AppIcgate and D.A.Gilmour
January 1987.

No. 7

FORESTRY - FARMING LINKAGES IN THE MOUNTAINS
T.B.S.Mahat
March 1987.

No. 8

ROAD CONSTRUCTION IN THE NEPAL HIMALAYA:
THE EXPERIENCE FROM THE LAMOSANGU - JIRI ROAD PROJECT
Urs Schaffner
March 1987.

No. 9

MOUNTAIN ENVIRONMENTAL MANAGEMENT IN THE ARUN RIVER BASIN OF NEPAL
John R. Dunsmore
December 1988.
•

No. 10 HILL AGRICULTURE AND THE WIDER MARKET ECONOMY:
TRANSFORMATION PROCESSES AND EXPERIENCE OF THE BAGMATI ZONE IN NEPAL
Mahesh Banskota
May 1989.
.'
No. 11 HIGHLAND-LOWLAND INTERACTIONS IN THE GANGES-BRAHMAPUTRA RIVER BASIN:
A REVIEW OF PUBLISHED LITERATURE
L.A. Bruijnzccl and C.N. Bremmer
July 1.989.
No. 12 MICRO-LEVEL ENVIRONMENTAL MANAGEMENT: OBSERVATIONS ON
PUBLIC AND PRIVATE RESPONSES IN KAKANI PANCHAYAT
Saroj K. Basnyet
June 1989.
No. 13 CASE STUDY ON MOUNTAIN ENVIRONMENTAL MANAGEMENT: NYEMO COUNTY (TIBET)
Zhang Rongzu
August 1989.
No. 14 NATURAL RESOURCE MANAGEMENT IN THE MOUNTAIN ENVIRONMENT:
EXPERIENCES FROM THE DOON VALLEY, INDIA
Jayania Bandyopadhyay
November 1989
"

•

Natural Resource Management in the Mountain Environment:
Experiences from the Doon Valley, India

Jayanta Bandyopadhyay

ICIMOD OCCASIONAL PAPER No. 14

Published by
International Centre for Integrated Mountain Development
Kathmandu, Nepal

Copyright

w

1989

International Centre for Integrated Mountain Development

All rights reserved

Cover photographs: Dr. J. Bandyopadhyay (Clockwise from top right)

1.

Hillslope heavily damaged by environmentally destructive limestone quarrying in Doon Valley.

2.

Volunteers of the non-violent Chipko movement protesting against environmental destruction from
quarrying by resisting the movement of trucks to one of the quarries in Doon Valley.

3.

Accumulation of air-pollution within the Doon Valley from a limestone based industry.

4.

Panoramic View of Forest Research Institute in Dehradun.

Published by

International Centre for Integrated Mountain Development,
G.P.O. Box 3226, Kathmandu, Nepal
ISBN 981 - 0 0 - 1 5 5 2 - 6
Typesetting : ICIMOD Computer Centre

The views and interpretations in this paper are the author's and are not attributable to the International Centre for Integrated
Mountain Development (ICIMOD), and do not imply the expression of any opinion concerning the legal status of any country,
territory, city or area of its authorities, or concerning the delimitation of its frontiers or boundaries.

Table of Contents

Acknowledgements

Foreword

Page

I.

II.

Introduction

1

Conceptual Framework for Natural Resource Management in Mountain Environments

1

Objectives of the Case Study on Doon Valley

3

Doon Valley

7

Geography of the Doon Valley

7

Economic History

10

HI. Management Of Forests And Wildlife
Institutional Encouragement of Deforestation

17

Management of Reserved Forests

19

Emergence of Conflicts over Forest Resources

20

Lessons from Afforestation Activities

25

Challenges in the Management of Forests

26

IV. Management Of Water Resources

V.

17

29

Resource Management in a Historical Perspective

29

TJie Crisis of Urban Water Supply

30

Challenges in the Management of Water Resources

31

Management Of Surface Quarrying

35

Ttie Growth of the Quany Economy

35

Problems of Environmental Impact Monitoring

36

From Ecosystems Research to Public Interest Litigation

39

Challenges in the Management of Surface Quarrying

40

VI. Management Of Urban-industrial Growth

43

Stages of Urban-Industrial Growth

44

Industrial Pollution in the Valley

45

Emerging Conflicts Over Land in the Doon Valley

47

VII. Towards Integrated Environmental Management In Doon Valley

49

Tlie Growth - Conservation - Equity Debate

50

Possible Agenda for Integrated Environmental Management

51

Generation of Information on Environmental Parameters

52

Research on Institutional Characteristics and Innovations

53

Realistic Projection for the Future

54

References

55

Plates

List of Tables
1.

Population and Municipal Income at Dehradun and Mussoorie (1885-1905).

12

2.

Area Irrigation by Classes and Revenue Income from the Canals.

12

3.

Extraction of Forest Produce in Dehradun (in m3).

21

4.

Number of Offences in Doon Valley Forests by Range, Type, and Year.

24

5.

Projected Water Requirements and Shortfall in Dehradun Urban Area.

31

6.

Extraction of Limestone in Dehradun Tehsil during 1977-82 (in Metric Tons).

36

7.

Decennial Population Growth Rate in Dehradun

43

8.

Tlie number of Industrial Units Established in the Doon Valley in the 1980s.

9.
10.

3

Maximum Permissible Polluntants in Ambient Air Quality (microgramlm ).
3

Results of Ambient Air Monitoring in Doon Valley (microgram/m ).

44
45
46

List of Figures
1.

Water Drainage System.

2.

Schematic Cross-section at right angles to the Doon Valley and the movement

6

of monsoon clouds (based on Munn et. al, 1986).

8

3.

Population of Dehradun Municipality Tehsil and District in the Current Century

14

4.

Existing Hierarchy of Settlements in Doon Valley.

15

5.

Forest Map of Dehradun Drawn in 1887.

16

6.

Study of Forest Cover Change between 1972 and 1982.

22

7.

Rajaji National Park : Nibble Effect by Firewood Cutting and Grazing by Village Cattle.

28

Acknowledgements

The suggestion for elaborating upon the interesting case of natural resource management
in the Doon Valley came from Dr. Colin Rosser, Director of ICIMOD.

During this

review his continuous encouragement has been extremely valuable. This occasional paper
has emerged from long and intense discussions with Narpat S. Jodha, Donald Alford, Anis
Dani, Deepak Bajracharya, and others who have also made important editorial comments
on the manuscript. My interest in this review and analysis is rooted in the enlightening
experience I had while working on the Doon Valley Ecosystems in 1983. Since that period
my understanding of the valley has been enriched by many individuals and organisations ~
the list of which is long. Yet, I must mention that it is impossible to forget the rewarding
associations with the members of the Friends of the Doon, Save Mussoorie Society,
Research Foundation for Science and Ecology, The Rajpur Group, Nehru Yuvak Kendra,
Environmental Protection Committee of Thano, Kalpavrisksh, Centre for the Study of
Developing Societies, and above all, the network of Chipko activists.

Foreword

Urbanization has become a major force in the process of economic development and environmental
management across the Hindu Kush-Himalayas and particularly so in the lower altitudes of the mountain ranges. The
rapid growth of urban centres throughout the Himalayan foothills has made urban planning a necessary element of
mountain environmental management. Such towns initially emerged as trading points between the hills and the plains,
and eventually small and medium scale industries were established in and around them, acting as catalysts for further
economic expansion.
The issues and challenges of urban growth in mountain areas are broadly similar whether it is in the Kathmandu
Valley of Nepal, the Thimpu Valley of Bhutan or the Doon Valley of India. As centres for economic growth these urban
areas not only provide major economic opportunities in off-farm employment for the hill people, but are also
instrumental in the transformation of traditional farming production systems. At the same time their economic force is
also a source of concern for the fragile resources of the hills. One of the major challenges in integrated mountain
development is to find the right balance between the economic potentials and environmental pressures of urban growth
in mountain areas.
The study on "Natural Resource Management in the Mountain Environment - Experiences from the Doon
Valley, India" was prepared by Dr. J. Bandyopadhyay in the framework of ICIMOD's programme on Mountain
Environmental Management. It is also one of a series of papers presented at the ICIMOD/UNESCO (MAB) Symposium
on Mountain Environmental Management that was held from 12th to 16th April, 1989 in Kathmandu. Through this
series, I&MOD is examining the wide ranging diversity of ecosystems and influencing factors with the objective of
determining appropriate development strategies.
The Doon Valley is without question an appropriate choice for the review and analysis of the challenges posed
by urbanisation in mountain areas and of the responses by Government and the general public to these challenges. Apart
from having a well-recorded history of economic and social development and natural resource management, covering a
time span of almost two centuries, the Doon Valley has been one of the leading growth areas in terms of employment in
primary, secondary, and tertiary sectors and, resulting therefrom, overall population growth and urbanisation. This has
had not only positive results but also important negative consequences such as degradation of land resources, shortages
of water supplies, air and water pollution and urban slum development. These, in turn, have led to responses and
counter-responses in terms of mass protest action by affected population groups, litigation in courts at local and at the
highest levels, and the passing of laws and regulations to remedy short-comings and improve resource management and
urban planning. All these actions and counteractions as well as the underlying causes are skillfully reviewed and analysed
by Dr. J. Bandyopadhyay who, in addition, has drawn up a future agenda for the integrated environmental management
of the Doon Valley. Seen against this background, the findings and recommendations of the study in their applicability go
far beyond the geographical confines of the Doon Valley and become relevant to similarly placed urban areas of the
entire Hindu Kush-Himalayan Region.
E. F. Tacke
Director

I.

Introduction

The management of natural resources in the
mountain environments has emerged as one of the most
significant
challenges to human understanding and
organisational ability in the current century. Although the
mountains and uplands constitute about 20 per cent of
the surface of the earth, it is difficult to find an area not
affected by their environmental characteristics. The most
important influence that mountains exert emanates from
their ability to act as orographic barriers to the flow of
moisture bearing winds that result in high precipitation
on the windward slopes and create rainshadows on the
leeward slopes. Moreover, in the upper regions of many
mountains large volumes of water are stored in the form
of ice and these provide the necessary melt flows into the
rivers during the hot, dry seasons. The vital cultural and
ecological importance of these mountain waters further
enhance their significance in satisfying the needs of all
living creatures. Of somewhat less significance
ecologically, but nonetheless of great economic
importance, are the uses of the mountains for forestry,
agro-horticulture, mineral extraction, livestock rearing,
tourism, and recreation.

As a result, the availability of funds for mountain
development has increased substantially. Allocating
funds, however, is the easier part of the task. It is not so
easy to realise the objective for which the funds were
provided. In this respect, the proper management of
resources within the perspective of a mountain
environment can make a positive contribution.
Notwithstanding the contribution it can make, the
concepts and methods of natural resource management
for mountain environments are in a rudimentary,
evolving stage.
Serious analytical and integrative
contributions are needed to strengthen this vital area.
Undertaking analytical reviews of management
experiences in mountain development, in various
countries, is a vital element in enriching the knowledge
and skills in this field. The present review and analysis
of the important issues of natural resource
management in the Doon Valley, which is in the
Himalayan foothills of the State of Uttar Pradesh in
India, has been undertaken from this point of view.
Conceptual Framework for Natural Resource

Over the last several hundred years, and in
particular in the current century, the human impact on
mountain environments has increased considerably. These
interventions have both a stabilising and a disturbing
impact on the mountain environment. The negative
impact of such interventions is due to the relatively lower
level of understanding of the particularities of the
mountain society and habitat.
Large scale changes have occurred that have
resulted in wide spread human misery. The impact of
such changes is not restricted to mountain areas and they
have concomitantly affected the plains. Hence, the
disburbances in the mountain environment, as well as the
Urgent need to ensure a sustainable habitat, have
attracted the attention of national and international
institutions which have made the mountain environment
an area of increasing concern.

Management in Mountain Environments
Words such as environment or natural resource
management, inspite of their widespread use, suffer from
a lack of conceptual clarity. In a very broad sense, one
can describe 'natural resource management' as a method
for calculated institutional intervention in the process of
both using and conserving these resources, based on
updated environmental knowledge. The problems become
more complex in the case of mountain environments, due
to specific characteristics that have not been
systematically analysed. Accordingly, natural resource
management in the mountain environments cannot, at
present, be a fully prescriptive guide to human activities.
It is the accumulation of knowledge from various
mountain areas and their several resource strategies that
will provide the background for a more comprehensive
prescriptive tool in future.

A comprehensive strategy for natural resource
management in mountain environments might be based
on a holistic and interdisiciplinary understanding of both
society and habitat within a dynamic framework. The
intellectual challenge lies in the fact that the existing
knowledge is evolving within specialised disciplines, or
even sub-disciplines, while their application should
necessarily be holistic and interdisciplinary. The various
dimensions of the intellectual challenge, in the evolution
of such management strategies for the mountain
environments, can be classified as a search for the
following types of specific parameters and the
characteristics within them :
• specific socioeconomic parameters,
• specific environmental parameters,
• specific integrational parameters.
The framework within which human societies have
evolved in the mountain environments has several
peculiarities. Due to their relative isolation, limited
accessibility, and low level of interaction with the societies
in the plains, mountain societies have evolved in a
different manner. To many, at the superficial level, these
mountain societies appear to be stagnant. Yet, the reality
is that most mountain societies have a long history of
evolution and change that has no written records. It is
necessary to understand the specific human and natural
resource contexts of these evolutions.
Against the background of the isolated settlements
in the mountains, each area has evolved specific
socioeconomic parameters. These parameters are
normally rooted in the specific environmental parameters
of the mountain areas, because to a large extent they
influence the socioeconomic organisations pursued by
these societies. Developing further along the lines of the
analysis presented by Jodha (1989), the environmental
characteristics of the mountain areas can largely be
understood through the orographic features, which lead
to changes in altitude and variations in rainfall. The
altitude and rainfall provide micro-conditions for
vegetational as well as agro-climatic characteristics of the
mountain areas. On a macro-scale this provides the basis
for the rich genetic diversity of the mountains. In a
geologically young and unconsolidated mountain range
such as the Himalayas, the question of geological
instability as another important ecosystemic characteristic

becomes an important element in natural resource
management.
The environmental parameters, over thousands of
years, have interacted with the socioeconomic parameters
in the mountains. Specific climatic advantages of rainfall
or cool environment have led to the growth of temperate
forests that can appeal to the twentieth century tourist
economy. They can also provide a basis that has
agro-climatic advantages for the production of fruits and
vegetables that have commercial value and can be sold to
markets in the plains. The production of apples, potatoes,
etc. in the mountains can be taken as an example. On the
other hand, orographic characteristics can lead also to
difficulties in transportation, thus limiting the potential
for marketing these fruits and vegetables at various times
of the year. A comprehensive and minute understanding
of these specific parameters becomes, therefore, an
essential factor in the planning of mountain development
and the analysis of mountain transformations.
This leads us to the third set of specific parameters,
the integrational parameters essential for evolving a
scientific approach to the formulation of a holistic natural
resource
management
strategy
for
mountain
environments. Unfortunately, while the need for
integration at the conceptual level has been repeatedly
articulated, clearcut identification of the nature of this
integration has been conspicuous by its absence. Looking
into the most important needs for the integration of
natural resource management in mountain environments,
at least three levels of integrational need can be
classified. They are as follows:
• Integration at the disciplinal level,
• Integration at the geophysical level,
• Integration at the institutional level.
Integration at the disciplinal level poses the major
intellectual challenge of internalising and utilising the
progress made in current scientific disciplines to make
natural resource management decisions based on
interdisciplinary ecosystemic understanding. This leaves
tremendous scope for drawing upon developments in the
most advanced areas of the disciplinary sciences, such as
atmospheric physics, sedimentology, hydrogeology, plant
ecology, soil chemistry, and for the evolvement of
decisions based on these disciplines. In terms of its

functional role, natural resource management has several
broader spheres of intervention such as environmental
policy analysis and innovation, management of research in
ecological sciences, monitoring of resource processes and
endowments, continuous clarification of the concept of
sustainability etc. Sometimes independently, sometimes as
a result of some discipline based reasons, minute but
significant changes are continuously taking place in these
interdisciplinary areas that make natural resource
management
a
continuously
evolving
concept.
(Bandyopadhyay and Shiva, 1985; WCED, 1987; Sachs,
1988). Integration at the disciph'nal level plays the central
role in this evolution.
Integration at the geophysical level is no less a
fascinating problem. While every micro-watershed in a
mountain environment is, to a large extent, a unique
ecosystem on a small scale, it is also necessary to look at
the whole river basin as a hydrological ecosystem on a
large scale, spanning as it does from the upland
watersheds to the plains, to the estuaries and the delta.
The integration of the diverse ecological situations in
various parts of the basin is important. This is because it
not only contributes to the total understanding of
geophysical processes, such as floods and sedimentation,
but because it provides also an additional perspective to
the human geography of urban growth, transportation,
migration, and industrialisation. The issues of natural
resource management in the mountain environments,
therefore, can be analysed in the perspective of an
evolving and integrated understanding of a river basin of
which the uplands are integral parts.
Integration at the institutional level is the third
level of integration, and it is vital for the execution of
natural resource management strategies. While some
serious attention has gone into the first two forms of
integration (di Castri et al., 1980), the research on
institutional innovations that is needed for more
informed natural resource management, especially in
the mountain environments, is still in an embryonic
stage. The situation demands the conceptual linking of
the people, the indigenous institutions at the micro
level, the scientists, the scholars, the decision makers,
and the formal institutions at the macro level.
Unlike the other two levels of integration, which
are more or less intellectual challenges, institutional

integration is a programmatic challenge. The evolution of
this process has been restrained by the existing
institutions and power structures that oppose the change
for obvious reasons. Most integrated development
programmes in the Himalaya can be cited as examples.
Integration at the institutional level is not a question of
mechanically adding two existing departments and
making one - or bundling two individual project
objectives within one programme. Institutional integration
is a practical process, the chemistry of which is governed
by a clear understanding of the other two forms of
integration mentioned earlier.
These specific parameters and the characteristics
within them, together with the three levels of integration,
will be used as an elementary framework to review and
analyse the experiences of natural resource management
in the Doon Valley. In this form it will be identified as
integrated environmental management. While in no way is
such a framework a comprehensive one, a beginning has
to be made, because, in the absence of any framework at
all, natural resource management in the mountain
environments becomes an extremely uncertain field
(Thompson and Warburton, 1985). Summing up the
current state of the art, Ives and Messerli (1989) stress
the need for further systematic analysis in order to arrive
at better scientific understanding and better management
of the mountain areas. The main objective of the present
study is to review and analyse the experiences in the
Doon Valley, in order to enable this evolving framework
to guide natural resource management in the mountain
environments in general, and urbanised valleys in
particular.
Objectives of the Case Study on Doon Valley
With the above objective in mind, the present review
and analysis of the experiences in the Doon Valley was
undertaken. There are several very important reasons for
selecting the Doon Valley for this. The Doon Valley
represents an administrative unit called tehsil (county)
that almost completely overlaps the watershed boundary
of the area. This avoids a fundamental difficulty that is
always faced in administering an area of environmental
sensitivity. The Doon Valley also represents, in the most
recent form, the demographic and socioeconomic trends
of urban-industrial growth in the valley areas at the foot
of the Himalaya. As a result, this valley has evolved as the

most important centre for economic activities in the
whole of the mountainous administrative region of
Garhwal Division, which is comprised of five hill districts
of the Indian State of Uttar Pradesh, namely Dehradun,
Uttarkashi, Tehri, Garhwal and Chamoli.
The next important speciality of the Doon Valley is
that there is a long, and recorded, history of natural
resource management by the formal departments. This
new institutional
framework
started
with the
establishment of British rule over the valley. At the same
time indigenous and informal institutions continued to
function collaterally, although in a more subdued form
compared to those in more remote hill areas. From the
early parts of the 19th century, when the British arrived,
to date, there has been a long and well-documented
departmental history of natural resource management in
the valley that provides us with a very important stock of
knowledge for review and analysis.
What probably makes the case of Doon Valley the
richest in experiences of natural resource management
in the whole of India is the fact that the valley has been
the object of an ecosystemic analysis (Bandyopadhyay
et al., 1983), and this led to the mobilisation of public
opinion. The latter proved to be important, because it
culminated in India's first public interest litigation on
environment in the Supreme Court of India
(Ramamurthy, 1985). The emergence of a responsible
environmental movement informed by ecosystems
research, and supported by the voluntary participation
of the concerned people in activities that shape the
future of the valley, provides us with an opportunity for
examining and testing administrative innovations that
would
encourage
the
participation
of
these
environmental movements in the planning and
monitoring of future economic activities.
The Doon Valley has the added advantage of being
able to easily attract the attention of senior administrators
in the national capital. This is probably because of their
close emotional links with the valley where the National
Academy of Administration is located. Due to these
important and favourable factors, Doon Valley has moved
ahead, compared to the rest of India, in facing the main
issues of natural resource management, particularly with
respect to forests, water resources, mineral resources,
and land-use.

The record of the valley in matters related to
institutional innovations is no less impressive. Closely
following the innovations and trends set by the erstwhile
British administrators are the present advisory and
executive institutions in Doon Valley. Among the first
significant steps taken by the Department of the
Environment of the Government of India, following its
establishment in 1981, was the formation of the high
powered Doon Valley Board. Its purpose is to ensure
that economic development activities do not lead to
irreparable ecological damages in the valley's ecosystem.
The State Government has also risen to the occasion by
establishing the Doon Valley Special Area Development
Authority, and a Master Plan has been made to
internalize environmental expertise in the management of
natural resources.
The present review and analysis of natural
management is made against this background.
attempt to examine and understand the issues
within the matrix of several thematic and
dimensions. The three main thematic dimensions

resource
It is an
involved
sectoral
are:

• economic history of natural resource utilisation and
management,
. evolution of ecosystemic knowledge and institutions
for natural resource management,
• growth of an ecologically informed public, legal,
and administrative action;
and the four main sectoral dimensions are:
• management of forests and wildlife,
• management of water resources,
• management of surface quarrying,
• management of urban-industrial growth.
In view of the history of more than a century of
discovery and management of natural resources, the
review and analysis will be initiated on a sectoral basis.
For example, the question of forests and wildlife
management will be analysed from
ecological
perspectives, the pressure from users, afforestation
strategies, monitoring of the quality and extent of forest
ecosystems, and the question of wildlife protection and
conservation. In the same manner, in the case of water
resource management, the study will analyse the
increasing pressure on the water resources in the valley,

the institutional framework for their transportation, and
distribution. It will also examine the challenge of the
enhanced understanding of the hydrology of the valley, in
terms of the possibility of sustaining higher levels of lean
season supply, with a view to satisfying the increasing
requirement of the urban, industrial and rural sectors.
Two specific elements in the case of Doon Valley,
that add to its importance, are the issues of the
management of the surface quarrying of limestone and
the management of urban-industrial growth. Both these
issues have generated highly informed public protests and
legal actions. The public interest litigation has also
created a new trend in environmental litigation and has
strongly influenced research on law and natural resources
in India (Bhagwati, 1988).
The last part of the review and analysis will try to
understand the prospect of an ecologically sensitive and a
socially equitable ecosystemic approach to natural
resource management in the Doon Valley. The study will
examine these important innovations and their
effectiveness in terms of encouraging management with
environmental responsibility.

Most of the factors for such a review and analysis
are favourable in the case of Doon Valley. The store of
departmental and disciplinary knowledge is extremely
large. The possibilities, that now exist in the valley, of
using the legal and administrative opportunities for
natural resource management largely depend on the
possibility of generating interdisciplinary, ecological
knowledge from the above-mentioned store. This
problem is not unique to the Doon Valley, but in the
present context Doon Valley is one of the most
convenient areas for the evolution and utilisation of
such knowledge. This is more so because, in the valley,
there are a large number of insititutions dealing with
natural resources. Informed and responsible people's
environmental action groups, whose commitments have
been tested through years of sustained action, have
successfully collaborated with these organisations. This
rich multi-dimensional experience of natural resource
management in the Doon Valley, therefore, provides a
very useful backdrop for the search for a future
management
oriented strategy for
integrated
development in the mountains in general, and the
rapidly urbanising valley areas in particular.
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II.

TheDoon Valley

Geography of the Doon Valley

The word Doon represents the bouldery valley that
runs parallel to and between the lesser Himalayan range
and the Shivalik range. The area commonly known as
Doon Valley is a small portion of this geological
formation, located between the rivers Yamuna and
Ganga, at the north-western limit of the state of Uttar
Pradesh and adjoining the state of Himachal Pradesh in
India (Fig.l, page 6). It should be mentioned that through
common usage two separate spellings have emerged for
the name of the valley, e.g. Doon and Dun. The official
records in the settlement report written by Daniell (1867)
use the spelling Doon, but the settlement report of Baker
(1886) uses the spelling Dun, indicating a change
somewhere in between. As of now, administrative names,
like those of the district, tehsil, or the city, have the
spelling Dun, while the valley is commonly identified with
the spelling Doon. Accordingly, in this case study, "Dun"
will be used to identify the administrative units and
"Doon" to identify the geographical unit of the valley. In
the same way, of the various spellings of the two rivers
bordering the valley, the spellings Ganga and Yamuna
will be followed.
The Lesser Himalayan Range, which forms the
northeastern boundary of the valley, is part of the
Great Himalayan ranges, while the Shivalik range,
forming the southwestern boundary of the valley, is a
younger formation of debris swept from these mountain
ranges. The continuous accumulation of debris resulted
in a gentle slope of the
Shivaliks towards the
Himalayan ranges and in turn formed a longitudinal
shallow valley that is higher than the great plains
immediately to the south of the Shivaliks. (Fig, 2
Page 8). These valleys are called "Doons" and are
often cut by streams that drain the interior mountains.
In some places the Doons disappear with the merging
of the Shivaliks and the Lesser Himalaya. Because of
the elevation of the Doons, and the short distance over
which the drainage from the upper parts of the valley
meets the water courses in the plains, the landscape is

characterised by deep gorges and gullies that cut through
the unconsolidated strata that form the floors of these
valleys.
The Shivalik range belongs to a tertiary belt
consisting of conglomerates interbedded with sandstones.
This belt meets the older pre-Tertiary Himalayan belt at
the main boundary fault, and this is a major tectonic
feature of the area. The area has recorded tectonic
movements of about 2 cm per year. The rocks in this
dislocation zone are thus fractured, crushed, and
weakened. Much of the ecological instabiligy of the Doon
Valley may be attributed to this inherent geological
weakness.
On the basis of rock and soil types the valley can
be divided into three distinct belts, the Lesser
Himalayan belt, the Doon proper, and the Shivalik belt.
At the base, the Himalayan belt consists of high grade
limestones and shales, and these change gradually into
dolomite covered by a shallow layer of topsoil. The
Doon Valley proper is covered by unstratified mixed
pebbles and boulders with very little matrix. The Doon
gravels of the Pleistocene age are covered by a thin
mantle of soil, except in the river beds. These gravels
are highly pervious and form a poor underground
water reservoir. The boulder bed of the drainage
channels provides the underground course for most
streams originating in the Himalayas. Many of these
disappear deep into the boulder bed for long stretches
and reappear near the edges of the plateau where they
find impermeable clay formations. The natural
abundance of water in the valley, particularly in the
eastern part, is described in the settlement report of
Baker (1886) as follows:
At present the eastern Doon is a vast natural reseivoir
or feeder of the Ganga. Tlie forests are intercepted
with running streams rising from innumerable springs
in every direction and the ground is literally oozing
with water. Tlte volume of water poured into the
Ganga by the Suswa and Song is immense.

An almost straightline from Mohand pass to
Dehradun, onwards to Rajpur and Landour, divides the
valley into the two sub-water sheds, one draining
eastward into the Ganga and the other westward into the
Yamuna (Fig.l Page 6). Except for a small portion at the
north-eastern extremity of the Doon Valley the whole
area forms one administrative unit, the Dehradun tehsit.
Accordingly, for all practical purposes, in this study, as
well as for reasons of convenience in comparison, the
ecological limits of the Doon Valley will be equated with
the administrative boundary of Dehradun tehsil.

road to the whole of the Garhwal division. Large numbers
of pilgrims, from all over the world, use Rishikesh as the
starting point for visiting the famous temples of
Yamunotri, Gangotri, Kedarnath, and Badrinath.
The most important physiographical feature of the
Doon Valley is the sharp rise in the Himalayan range,
locally known as Mussoorie hill, which commences from
about 1000m. at Rajpur and reaches about 2400m. at
Landour (Fig 2 Page 8). This results in a significant
hindrance to the movement of the monsoon wind
resulting in heavy rainfall in the valley. About 85 percent
of the total rainfall comes from the summer monsoon.
The average annual rainfall in Dehradun is about
2200 mm and in Rajpur and Mussoorie it is even higher.
The heavy rainfall is drained eastwards by the
Song-Suswa river system and westwards by the Tons-Asan
river system. The Song-Suswa is joined by large
Himalayan streams such as Bindal, Rispana, Jakhan etc.,
and the Asan by the Tons, Suarna, Sitala etc. (Fig.l
Page 6). Small seasonal streams from the Shivaliks, which
meet the two main drainage channels, are dry during
most of the year.

In terms of its economic importance, the Dehradun
tehsil is the foremost area in the whole of Garhwal
division. This is because cities and settlements such as
Dehradun, Mussoorie, Vikasnagar, and Rishikesh are
situated there. Dehradun is the largest urban area in the
Himalayan foothills of India and has emerged as a major
centre for trade and, of late, also for industry. Mussoorie
is the largest hill station in the State of Uttar Pradesh
and it attracts about a million tourists a year. Rishikesh,
on the river Ganga, is an ancient centre of religious and
philosophical learning. It is also the main entry point by
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Fig. 2, Schematic Cross-section at right angles to the Doon Valley and the movement
of monsoon clouds (based on Munn et al. 1986)

