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1. INTRODUCTION
Water is an essential requirement for the survival of all living beings on Earth. It is not only vital for drinking and basic sustenance
but also indispensable for daily human needs, agriculture, animal life, aquatic ecosystems, vegetation and many such connected.
Water supports industries, urban development, and environmental balance in every aspect of life. Ultimately, the management and
preservation of water resources contribute significantly to the prosperity of the nation, as rivers and water systems sustain life from
their source to the sea.
2. PURPOSE
River water management involves the planning, development, and operation of systems designed to control, conserve, and utilize
river water resources in a sustainable manner. Effective river management ensures the balanced use of water for ecological
preservation, human consumption, and economic development. This encompasses several key aspects, including: (a) Water Resource
Planning, (b) Flood Control and Disaster Management, (¢) Irrigation and Agricultural Support, (d) Hydropower Generation, (e)
Water Quality Management, (f) Ecosystem Conservation, (g) Inter-State and Regional Coordination.
3. THE MOST PROMINENT RIVERS
India is blessed with several major river systems that play a vital role in sustaining life, agriculture, and economic activities across
diverse regions. The major rivers and their flow patterns are as follows:
a) Indus — Ladakh — Himachal Pradesh — Punjab — Rajasthan — Haryana & Chandigarh
b) Ganga — Uttarakhand — Uttar Pradesh — Bihar — Jharkhand — West Bengal
¢) Brahmaputra — Arunachal Pradesh — Assam
d) Godavari — Maharashtra — Telangana — Chhattisgarh — Andhra Pradesh
e) Krishna — Maharashtra — Karnataka — Telangana — Chhattisgarh — Andhra Pradesh
f) Yamuna — Uttarakhand — Himachal Pradesh — Uttar Pradesh — Haryana — Delhi
Refer photo — 01.
4. ENVIRONMENTAL CHANGES:
The world today is witnessing a perfect storm of environmental changes, with far-reaching consequences that threaten the very
fabric of our planet. Humanity’s reckless disregard for nature’s delicate balance has triggered a cascade of devastating effects,
deteriorating the quality of essential natural elements that sustain life.
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Impact on Natural Resources
i.  Water: Rivers, lakes, and oceans are suffocating under the burden of pollution, threatening aquatic ecosystems and
contaminating vital sources of human consumption.
ii.  Air: Toxic emissions and industrial pollutants are poisoning the atmosphere, contributing to respiratory diseases and
degrading the air we breathe.
iii.  Weather: Climate change is intensifying extreme weather events—scorching heatwaves, torrential floods, and unpredictable
storms—disrupting ecosystems and human livelihoods.
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iv.  Greenery: Deforestation and habitat destruction are pushing biodiversity to the brink of extinction, with countless species
losing their natural homes.
v.  Soil: Land degradation and pollution are depleting soil fertility, undermining agricultural productivity and global food
security.
The Call to Action
The time for action is now. We can no longer afford to delay— the clock is ticking, and the future of our planet is at stake. Immediate
and strategic measures must be implemented to mitigate environmental damage and pave the way for a sustainable and resilient
tomorrow.
Key Strategic Measures
i.  Transition to Renewable Energy: Shift from fossil fuels to clean and renewable sources such as solar, wind, and hydropower
to reduce greenhouse gas emissions.
ii. Implement Effective Waste Management: Promote efficient waste disposal, recycling, and reuse practices to minimize
pollution and conserve resources.
iii.  Promote Sustainable Practices: Encourage eco-friendly habits such as reducing plastic use, conserving water, and supporting
sustainable consumption.
iv.  Invest in Green Infrastructure: Develop urban green spaces, restore ecosystems, and integrate nature-based solutions into
planning and development.
v.  Foster Global Cooperation: Strengthen collaboration and knowledge-sharing among nations, organizations, and individuals
to collectively address global environmental challenges.
Specific Actions Called For
To ensure sustainable river management and enhance water prosperity, a series of targeted actions are proposed. Each initiative
aims to balance environmental conservation with effective water utilization and management.
a. River Width Assessment and Optimization
Conduct a comprehensive survey to determine the existing river width and optimize it as per hydrological requirements.

. Methods: Employ advanced technologies such as drones, GPS mapping, and hydrographic surveys for precise data
collection.
ii. Implementation: Based on survey results, trim or realign the river width to maintain the required flow capacity while
considering ecological and environmental sensitivities.
iil. Environmental Safeguards: Ensure minimal disruption to local ecosystems and biodiversity during all interventions.
iv. Advantages: Improved flood control, enhanced navigation, and better overall water management.

b. Groundwater Table Enrichment:
To enhance groundwater recharge and soil moisture retention:
i.  Method: Drill boreholes of 100 mm diameter at an 8 m spacing along the middle stretch of the riverbed.

ii.  Timing: Conduct drilling during the natural low-flow period, before the onset of the rainy season.

iii.  Filling: Immediately fill each borehole with locally available boulders and pebbles to maintain safety and stability.

iv.  Impact: This process not only enriches the soil along the river but also improves groundwater levels significantly beyond the

riverbanks.

c. Construction of Semi-Permanent Barrages
Establish temporary barrages at selective locations to regulate flow and improve water retention.

i. Spacing: Approximately every 25 km along the river course.

ii. Design: Construct using locally available random rubble (RR) masonry without mortar binding.
1. Dimensions: Base width — 1.0 m, top width — 0.5 m, height — 0.5 m.
iv. Function: Promotes infiltration and groundwater recharge.

Allows controlled water flow at a steady pace.

Prevents movement of large debris and sedimentation build- up.

Aids in groundwater recharge and maintains water levels during dry periods.

d. Widening and Branching with Innovative Approaches

At suitable topographical locations, consider selective widening and branching of the river to integrate natural land features.

i Survey and Study: Examine the area’s terrain— mountainous zones, valleys, plains, and vegetated regions—to identify
opportunities for natural flow enhancement.
il. Implementation: Extend the river width locally where nature permits, utilizing the existing topography to support
ecological balance and aesthetic appeal.
iil. Eco-Tourism Potential: Such widened zones can serve as promoting awareness,

recreation, and local tourism while generating economic incentives.
e. Controlled Directional Diversion
Directional changes to river flow should be considered only under exceptional and technically justified circumstances.

1. Approach: Conduct multi-directional flow studies using hydrological modelling and topographical analysis.
ii. Objective: Ensure any partial diversion supports the river’s continuity and maintains environmental integrity.
iil. Outcome: Controlled, eco-friendly diversions can help optimize irrigation, flood mitigation, and sediment management.

River connectivity

River connectivity is one of the most innovative and transformative components of this study. Experts across multiple technical
platforms have long emphasized the potential of river interlinking to achieve sustainable water distribution across India.

The concept of river interlinking or inter-basin water transfer involves connecting rivers through a network of canals and reservoirs,
enabling the transfer of surplus water from water- rich basins to water-deficient regions. This approach can serve as a long-term
solution for managing India’s uneven water distribution and mitigating the impacts of both droughts and floods.

Importance and Rationale

River interlinking aims to promote balanced water availability and ensure sustainable utilization across the nation.
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The connectivity of rivers — particularly between states — requires a detailed study of several parameters, including:

1. Geographical Location and Alignment — Identification of feasible interlink points between rivers and basins.
ii. Topography and Altitude — Understanding elevation gradients to enable gravitational water flow.
iil. River Bed Levels — Matching reduced levels (R.L.) at the connecting points to maintain flow continuity.
iv. Flow Patterns — Analysing seasonal and perennial characteristics of both donor and recipient rivers.
v. Environmental and Ecological Factors — Ensuring minimal ecological disturbance and maintaining biodiversity.

By linking a perennial river with another that remains seasonally dry, the latter gains a sustained flow throughout the year. This not
only revitalizes dry basins but also:

i. Mitigates droughts and floods by balancing water excess and scarcity.
il. Generates hydropower and promotes inland navigation.
iil. Enhances agricultural productivity and ecosystem resilience.
iv. Promotes regional equity in water distribution and development.

Existing and Proposed Interlinking Projects under NRLP (National River Linking Project)
As per the National River Linking Project (NRLP), several inter-basin connections have been identified to optimize India’s water
resources:
i. Ganga — Yamuna — Kosi — Ghaghara Link: Aims to transfer surplus water from the Ganga basin to the water-
scarce regions of the Yamuna and Kosi systems, enhancing irrigation and flood control.
ii. MSTG Link (Mansa—Sankosh—Teesta—Ganga): Designed to connect the northeastern river systems with the Ganga basin
to stabilize water availability and improve flood management.

iii. Gandak — Ganga — Ghaghra — Yamuna Link: Facilitates the movement of surplus water between the northern river systems
to ensure irrigation and domestic water supply in adjoining states.
iv. Confluence of Bhagirathi and Alaknanda (Upper Ganga Basin): Integration at this point enhances the overall

discharge and hydropower potential, strengthening the upper Ganga’s water regime.
India, with nearly 400 rivers and tributaries, possesses immense potential for scientifically planned river connectivity that can
redefine national water prosperity.
Strategic Vision for the Future:
The interlinking of rivers must be guided by scientific planning, technological precision, and environmental sensitivity. Modern
tools such as GIS mapping, remote sensing, and hydrological modelling should be integrated for feasibility and assessments. The
long-term vision should include:

L. Sustainable infrastructure development with minimal displacement.
ii. Restoration of ecosystems along newly formed river corridors.
iil. Continuous monitoring of water quality and flow impacts.

iv. Participation of local communities in management and maintenance.

River connectivity is not merely an engineering endeavour — it is a nation-building mission that can ensure India’s water
prosperity for generations to come.
Benefits
The River Connectivity Project(s) is a massive, multi-year initiative involving collaboration between multiple government sectors
and private enterprises. This ambitious project is expected to yield numerous benefits, including:
i.  Enhanced water management and flood control.
ii.  Improved navigation and transportation facilities.
iii.  Increased economic opportunities and job creation.
iv.  Potential for hydroelectric power generation.
v. A significant boost to regional development and tourism.
Refer photo — 02.
Additionally, the project may also contribute to:

i. Improved irrigation facilities.
il. Enhanced environmental sustainability and conservation efforts.
iil. Increased access to clean water and sanitation.
iv. A strong stimulus to local economies and industries.
v. Development of new infrastructure and public amenities.
Special aspects

Photo - 02
i. When a river meets the sea, the freshwater flow from upstream encounters tidal saltwater intrusion from the ocean.
ii. The extent of saltwater penetration depends on: River discharge (flow volume): High River flow pushes saltwater back.

Strong tides bring more seawater inland. Sandy soils allow more seepage; clayey soils restrict it. During dry seasons, lower
river discharge allows deeper saltwater intrusion.
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iil. Treatment of water through water treatment plants to use water to generate hydroelectric power
iv. Chemicals to treat water should be such that it should not affect the Aquatic animals which are dependent on this water
CONCLUSION
Effective water management demands a comprehensive and integrated approach. By combining Integrated Water Resources
Management (IWRM), conservation practices, sustainable infrastructure development, stakeholder engagement, and climate change
adaptation, societies can ensure the equitable and sustainable use of water resources. This holistic strategy is essential for securing
a sustainable future—one that balances human needs with the protection and preservation of the environment.
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