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Abstract

The Indian Himalayan region occupies a special place in the mountain ecosystems of the world. These geo dynamically young
mountains are not only important from the standpoint of climate and as a provider of life, giving water to a large part of the Indian
subcontinent, but they also harbour a rich variety of flora, fauna, human communities and cultural diversity. Despite the abundance
of natural resources, most of its people are marginalized and still live on subsistence level. The unscientific exploitation of natural
resources is leading to increasing environmental degradation and aggravating the impact of natural hazards. There is a need to
evolve new paradigm to restore balance between economic interest and ecological imperatives with due regards to socio-cultural

principles.
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Introduction

With the increasing realization that the natural resources of
mountain areas are vital for both upland and downland people,
the Global Agenda for sustainable development has brought
mountains to sharp focus. Development needs addressing
local aspirations and national compulsions have to be met if
economic upliftment is to be achieved. However, development
interventions also imply a demand on resources as well as
modifications of existing natural systems. Development in the
mountains, therefore, has to have a different approach, given
the fragility and vulnerability of the Himalayan ecosystems
due to the uniqueness of mountain specificities 1.
Development interventions ignoring the imperatives of
mountain specificities will invariably result in resource misuse
and subsequent accelerated environmental degradation, which
would be disastrous not only for the local populace, but also
for downstream inhabitants. Such negative impacts of
unplanned development, insensitive to mountain specificities,
are already becoming common, the most frequent being the
regular incidences of landslides, river obstructions and flash
floods in the mountain and recurrent floods in the plains.

In addition to the negative impacts of localized development
activities, the effect of climate-induced changes, an outcome
of unsustainable practices and waste generation, on the
mountain systems is frightening. Global warming and its
effects on glacier recession have far-reaching implications
both in time and space. The intense vulnerability of mountain
ecosystems and their elements to the human as well as
climate-induced changes, therefore, is of great concern.
Among the global mountain system, the Himalaya is the most
complex and diversified, and separates the northern part of the
Asian continent from South Asia. The region being a discrete
geographical and ecological entity, figures prominently in
major biophysical settings of the planet earth. This vast
mountain range (over 2500 km in length, between 80 and 300
km wide and rising from low-lying plains to over 8000 m asl)

produced a distinctive climate of its own and influences the
climate of much of Asia @,

The great variation in topographical features causes immense
diversity in climate and habitat conditions within the region.
Temporal and spatial variations caused by diversity in
geological orogeny have resulted into a marked difference in
climate and physiography and consequently in the distribution
pattern of biotic elements. This spatial position and
heterogeneous dispersion of biodiversity elements have led to
complexity in biogeographical patterns of the region. The
eastern Himalaya (including northeast India) that harbours
about 8000 species of flowering plants is considered a cradle
of flowering plants, whereas the western Himalaya supports
over 5000 species of flowering plants 1.

The Indian Himalayan region (IHR) as a whole, supports
nearly 50% of the total flowering plants in India of which 30%
flora is endemic to the region. There are over 816 tree species,
675 edibles and nearly 1743 species of medicinal value found
in the IHR ™. In view of growing threat to biological diversity,
conservation and rational use of biodiversity in the Himalayan
region could bring enormous economic benefits to the local
populations and can indeed contribute to sustainable
development [ 61,

The region is known as a ‘water tower of the earth’.
Approximately 10-20% of the area is covered by glaciers,
while 30-40% remains under seasonal snow cover varying
from 0.48 + 0.43 to 2.20 + 1.25 million km [?1, Despite the vast
water resources (1,201,000 million m3 annual flow of
Himalayan rivers) trends such as diminishing regulatory
effects of glaciers, streams and rivers are gradually occurring
in the region. This region has a total geographical area of
about 530,795 km2 inhabited by 31,593,100 people,
representing 16.16% of the total area and 3.73% of the total
population of India.
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Research study

The people of the IHR, like elsewhere in other mountain
ecosystems, are heavily dependent for their livelihood on their
immediate natural resources and production from primary
sectors such as agriculture, forestry, livestock, etc. The
dependency of the continually growing population on finite
resources, lack of viable technologies to mitigate the mountain
specificities and enhanced production to meet the demands are
depleting the resources along with increasing marginality of
farmers, ultimately promoting poverty 19,

Despite its rich biological and cultural resources, the region is
under-developed. Present trends of environmental health
suggest that existing interventions are unsustainable.
Economic indicators also do not reflect the desired effects on
economic upliftment. In addition, the inherent fragility of the
mountains as well as the increased vulnerability of the
Himalaya to human-induced environmental impacts make
people live in the shadow of fears of natural hazards. Large
number of studies carried out in the region focusing on
development interventions/initiatives reflect the unscientific
exploitation of resources leading to increasing environmental
degradations.

Ecology is the science that elicits the functional
interrelationships among the different components of
environment on the one hand, and between the organisms and
environment on the other. A major ecological principle states
that the environment is holocoenotic in nature, and therefore
any change in one component is bound to change the states of
all other components. For example, deforestation leads to
increased run-off (hence floods), increased soil erosion (hence
siltation of water bodies), disappearance of species (hence
gene erosion), and atmospheric loading of CO; (hence global
warming).

Thus the demand for timber and firewood across the country
has had an impact on the forests of the Himalaya and
deforestation in the Himalaya affects the flood situation in the
Gangetic Plains. This explains how the scale of deforestation
effects ranges from local to regional to global. Thus
environment not only comprises the life-support system for
biological organisms, but is also a system of interacting
resource subsystems. The term resource implies management.
Proper management will not disrupt a system because a
dynamic equilibrium will be maintained among its subsystems
and components [l Therefore, environmental degradation is
the outcome of mismanagement leading to imbalance and
over-exploitation of resources.

The problems in the Himalaya are complex, having intricate
linkages between social, economic and ecological concerns.
The solutions, therefore, cannot be addressed in isolation. To
cite an example, the agro- and forest ecosystems are so
intricately inter-related and inter-dependent that it is futile to
talk of forest management in isolation without considering the
cropland. In the Central Himalayan region, it is estimated that
the cost of subsistence agriculture on the forest ecosystem is
high. For example, for each unit of energy obtained in
agronomic production, seven units of energy are expended
from the forest through the use of firewood, fodder and
vegetal manure.

Discussion

A greater ratio of forest to cropland (5.18: 1) is needed for
sustenance of agriculture against the present ratio of 1.66: 1.
Problems have appeared because of the reduction in this ratio,
implying that the carrying capacity of forests has already been
exceeded. Similarly, pasture development or revegetation of
wasteland without solving the problems of animal hushandry,
fodder and fuel is not possible. The traditional agri—silvi—
pastoral mode of subsistence living of the inhabitants of the
region is no more sustainable, both ecologically and
economically.

It is apparent that sectoral practices of management (or
development) will not work, and therefore, the only approach
which will work is a holistic one consistent with ecological
and social principles. This approach also implies that the hill
and adjoining plains must be taken as the macroplanning unit,
with smaller structurally and functionally definable units for
micro-level planning. The various ecosystems should be
categorized into protective, productive and waste-dissipative
systems and should be managed according to their roles.
Therefore, the basis of any planning for sustainable
development in mountain areas has to be centred around
man’s relationship with nature. The relationship is desired to
be governed by a sense of justice and equity. Each culture is
the result of the people trying to survive within their
environment and indeed of an attempt to optimize the use of
its resources.

Lifestyle and production systems develop steadily by
experimentation and observations over centuries, till they
become so culturally incorporated that they are like genetic
knowledge. This has been inherent in many tribal societies,
but in the modern acquisitive society ‘economy’ gets priority
over ‘ecology’. There is need to evolve a new paradigm to
restore balance between economic interests and ecological
imperatives. Although the ecological and economic systems
have a myriad of inter-connections, the most simple and most
obvious is this: ecological system provides raw materials to
the economic system and absorbs the waste generated by the
economic system.

Therefore, the system will be constrained by the productive
and waste-absorption capacities of the ecological system.
When one or both these capacities are exceeded, ecological
backlashes are bound to occur. Once the waste-dissipative
capacity of the Ganga was exceeded, severe pollution problem
emerged which is now costing the government a huge sum of
money, with still doubtful level of final outcome. Similar is
the case for water bodies in the hills. When timber extraction
or biomass extraction exceeded the limit of harvestable
productivity of the forest, the latter began to diminish.

The ecological and economic considerations are therefore to
be combined to attain ecologically sustainable development.
Both ecological and economic values can be served
individually in a variety of ways, but combining ecological
and economic considerations adds geometrically to the
complexity of development programmes.

Solutions to the ecological and economic problems in the IHR
are to be sought within the permissibility of mountain
specificities and adaptability of people, which is governed by
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socio-cultural principles. Identifying sustainable land use
practices, promotion of on-farm activities, value addition to all
resources and adoption of environment-friendly technologies,
restoration of degraded ecosystems, biodiversity conservation,
water resource and hydro-power development, promoting
community-based management, upgrading infrastructure,
improving quality education and capacity building to ensure
benefits, are but a few priority activities to improve
livelihoods, income and environment of the IHR.

Significance of the study

Simply stated, sustainable development implies the use of
ecological system in a manner that satisfies current needs
without compromising the needs or options of future
generations. Strategies for sustainable development must be
based on reliable and comprehensive data on natural, socio
cultural and socio-economic resources, as well as on the
environmental set-up. These strategies should incorporate
traditional knowledge and established production systems
after they have been carefully evaluated. The aim of
sustainable development should be to maximize human
wellbeing or quality of life without jeopardizing the life
support environment.

Although there is no unique definition of quality of life, the
following groups of variables together might be considered its
indicators: (i) economic variables: per capita income,
employment stability, income distribution; (ii) ecological
variables: ecological degradation, environmental quality, use
of renewable and non-renewable resources, human-initiated
energy consumption; (iii) social variables: social security,
emotional support, intellectual growth and mental satisfaction;
(iv) cultural heterogeneity, and (5) political variables: scope
and use of government services, political participation,
political power advantage and policies.

Conclusion

The unique majestic Himalaya has provided immense
ecosystem goods and services in the past and, with proper
planning and management will be able to provide the same in
the future also. However, we must acknowledge the fact that
the whole IHR is facing anthropogenic pressure leading to
overall degradation of its environment. Once symptoms of
environmental deterioration become apparent, most often the
only option left is to react to the situation and try to cure the
problems by costly corrective measures. It is much better
however, to be able to anticipate the problem and take up
preventive measures in the beginning.

Proper education at various levels, long-range database and a
holistic approach would bring us nearer to sustainable
development ensuring better quality of life, improved
economic status, and minimized adverse effect on life-support
environment. There is also a need to experiment and devise
ways and means to ensure that the development does not
destroy its bio-cultural diversity and social fabric.
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