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ABSTRACT

Rivers are perceived as living entities in Indian philosophy of life and is seen holistically that
integrate social, cultural, biological, environmental and geographical dimensions. However,
over the past few decades, this equilibrium has been disrupted as society increasingly views
natural resources, including rivers, from a utilitarian perspective. This shift has led to
significant ecological consequences, adversely impacting river ecosystems, including

biodiversity, agriculture, indigenous cultural practices, and livelihoods.

Similar to human physiology, the various components of a river function collectively to
maintain their own health and contribute to the overall well-being of the river system. However,
if this ecological balance is neglected, the river ecosystem may deteriorate. Ensuring the
sustainability of a river requires maintaining the integrity of its system. This necessitates a
comprehensive understanding of key factors such as water quantity and quality, societal
interactions, industrial and chemical agricultural impacts, illegal mining activities,

deforestation, aquatic ecosystems, and biodiversity conservation.

This research study examined river system health and sustainability through a holistic
approach, incorporating an analysis of existing policy frameworks alongside a review of
relevant literature. A comprehensive framework was developed by integrating diverse aspects,
synthesizing available information, and consulting subject matter experts. The framework was
structured using the Pressure-State-Response (PSR) approach, encompassing hydrological,
environmental, socio-economic, and policy indicators. It incorporates indicators related to
livelihoods, cultural and religious practices, tourism, and governance, with a central focus on
the river system. Additionally, key hydrological and environmental parameters were integrated

to ensure a comprehensive understanding of river sustainability.

To conduct a detailed analysis, Amarkantak, the source region of the Narmada and Sone rivers,
was selected as the study area. Satellite data was utilized to examine the river catchment,
enabling a comprehensive assessment of changes occurring in the region over the past two
decades. These observations were systematically verified through cross-examination.
Additionally, executive, legislative, and judicial documents relevant to the Amarkantak region
were reviewed and incorporated into the study following consultations with relevant authorities

and subject matter experts.



This study revealed a significant decline in water bodies and sources within the catchment area,
with a reduction of 31%. Additionally, dense forest cover decreased by 35%, while Sal mixed
forest declined by 36%. A notable reduction in medicinal plant populations with ~47% nearly
extinct and 37% endangered, along with reduced moisture levels, was also recorded in the
Amarkantak region. Furthermore, groundwater levels have declined, and the water quality of
the Narmada River was assessed using a water quality index based on a seven-year dataset
from three locations: the origin (55.84), Pushkar reservoir (68.89), and Kapil Dhara (65.28). A
comparative analysis of data from 2016-17 and 2022-23 indicates a slight improvement in
water quality at the source (47.99), whereas a decline was observed at the other two locations.
Additionally, the environmental pressure index has increased by 156% over the past two

decades.

The study observed a significant accumulation of waste, including plastic, in the Amarkantak
region, coinciding with a rise in tourism and visitor influx in recent years. Historically, bauxite
mining has had a substantial impact on the area both environmentally and economically.
Presently, 62% local livelihoods are predominantly dependent on religious, spiritual, and eco-
tourism, 21% on agriculture and 17% on other activities. The region faces critical challenges
related to drinking water availability and solid-liquid waste management. Additionally,
Amarkantak holds ecological significance as a biodiversity hotspot, the origin of two major
Indian rivers, and a prominent religious and spiritual centre, necessitating focused conservation

efforts.

The developed framework facilitated a holistic assessment of water and environmental issues,
along with societal and governmental aspects. It enabled a comprehensive understanding of the
anthropogenic impacts on the river catchment area. The findings and insights were compiled
and presented to the Madhya Pradesh and Central Government, aiding policymakers in making
informed decisions regarding the conservation and sustainable management of Amarkantak.
This research framework has the potential for further expansion and can serve as a valuable

tool for sustaining river systems across the country in the future.
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