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The global community is progressing rapidly, and the consciousness around riverine ecosystems
has gained significant attention. Many of our riverine communities worldwide are transitioning
from traditional practices to new-age opportunities, often needing to catch up with evolving skill
and knowledge benchmarks. Consequently, they can become vulnerable in this development
process, facing challenges such as mass migration and displacement from their ancestral lands.
There is a compelling need to create inclusive programs that map traditional knowledge and
practices onto modern tools to facilitate sustainable development. This proposal outlines a
strategy leveraging the Underwater Domain Awareness (UDA) Framework to promote
sustainable models, empower riverine communities and foster ecological conservation. By
integrating strategic partnerships, technological innovations, and targeted interventions, our
approach emphasises tailored programs and collaborative efforts to uplift these communities
and enhance their environmental stewardship.

Executive Summary
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Rivers, the vital lifelines for ecosystems and human communities, are under severe threats from
pollution, over-extraction, climate change, and habitat degradation. The urgency of these threats
underscores the importance of the ‘100 River Warriors’ Initiative, a bold and transformative
movement dedicated to safeguarding our rivers and promoting environmental stewardship.
Recognising the vital role of rivers in ecosystems, communities, and economies, this initiative
aims to unite passionate individuals, local organisations, and stakeholders to protect and restore
these precious waterways. By empowering a diverse group of river warriors—activists,
researchers, educators, and everyday citizens—we seek to raise awareness, drive sustainable
practices, and foster a deeper connection between people and their rivers. Together, we can
ensure that our rivers thrive for generations to come, inspiring collective action and igniting a
passion for conservation in every community we touch. Join us on this journey to become a
guardian of our rivers and a champion for the planet. 

Through the 100 River Warriors initiative, we aim to create a ripple effect of positive change. Our
programs will focus on education, community engagement, and hands-on restoration efforts,
encouraging participants to take an active role in river conservation. From organising clean-up
events and habitat restoration projects to hosting workshops and educational outreach, we are
committed to equipping individuals with the knowledge and tools they need to make a lasting
impact. We aspire to build resilient communities that cherish and protect their natural resources
by fostering a sense of ownership and responsibility for our waterways. Champions of riverine
management (the river warriors) are essential in advocating for sustainable practices, enforcing
environmental regulations, and rehabilitating damaged ecosystems. These dedicated individuals
and groups will work to safeguard water quality, preserve biodiversity, and ensure the equitable
distribution of water resources. Their efforts will help maintain the health and resilience of river
systems, which are crucial for agriculture, potable water, recreation, and supporting diverse
wildlife, ultimately protecting our environment and future. 

The Maritime Research Center (MRC) has been progressing the Underwater Domain Awareness
(UDA) framework for safe, secure, sustainable growth for all in the tropical waters of the Indian
Ocean Region (IOR) and beyond. The UDA Framework addresses the policy, technology
interventions, acoustic capacity & capability-building requirements. By aligning with the
Underwater Domain Awareness Framework, we aim to foster innovation and inclusivity in
sustaining traditional livelihoods whilst embracing modern practices. This project envisions more
than immediate outcomes. It strives to build resilience, preserve ecosystems, and empower the
coastal and riverine communities for sustained progress. By collaborating with local
stakeholders and leveraging targeted technology integrations, we aim to create sustainable
models that empower beneficiaries while preserving the fragile ecological balance.

Introduction
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The proposed project will be an end-to-end ground implementable pilot for deploying skilled
riverine youth in their traditional livelihood for digital transformation. This project also intends to
introduce new avenues of employment for the youth. The following will be the objectives and
deliverables:

Policy Intervention

The policy gaps will be identified, and a firm way ahead will be suggested based on
interactions with policymakers and decision-makers across the government, social, and
corporate sectors through one-on-one meetings, webinars, etc. 
The organisational structure with private-public partnerships will be drawn for the
institutionalisation of the project through policy intervention. 
Standard Operating Procedures (SOPs) and Best Practices will be formalised and
implemented across all entities.

 
Technology Intervention

A detailed literature survey across the globe will identify the technology gaps for realising
digital transformation, which will then be customised for River waters. 
A Modelling and simulation (M&S)- based solution will be formalised for implementation in
the coastal region as a pilot project. 
We will demonstrate a complete formulation of ‘to see’ (sensors & platform), ‘to understand’
(data analytics), and ‘to share’ (customised display for providing actionable inputs). 
The complete digital transformation for enhanced governance will be formalised for
implementation across multiple other applications. 

Key objectives and deliverables
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The riverine communities are at the heart of this initiative, serving as the primary beneficiaries.
By offering tailored skill development programs and promoting sustainable fishing practices, this
initiative empowers the coastal and riverine communities to adapt to climate change challenges
while securing their livelihoods. Additionally, the focus on ecological conservation benefits not
only the fisherfolk but also the wider community and ecosystem, safeguarding delicate marine
ecosystems and supporting biodiversity. It will specifically empower the youth from the coastal
community, which will ultimately help them achieve economic empowerment and employment
generation. 

Beneficiaries Involved



The River Warriors will follow a sequential procedure. First, they will engage the local community
to identify their needs and challenges. Based on the identified problems, the scope of
intervention for digital transformation needs to be understood. Our ground deployment
warriors will build the desired infrastructure (deploying hardware sensors, etc.) and engage the
community to implement the solutions, thereby empowering the riverine people. 

The entire UDA Framework will require a three-step implementation as follows:

To See (This involves field observation and data collection)
Deployment: Here, we will divide the 100 River Warriors into smaller teams, each
assigned to specific river sections or communities.
Activities:

Water Quality Monitoring: Conduct regular sampling and testing for pollutants and
water quality indicators.
Flow Measurements: Measure water levels and flow rates to assess quantity and
detect over-extraction.
Biodiversity Surveys: Document flora and fauna to monitor ecosystem health and
identify changes.
Riparian Zone Assessments: Check for encroachment and land use changes along
riverbanks.
Infrastructure Inspection: Evaluate the condition and impact of existing
infrastructure on river health.

Project details 
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Acoustic Capacity & Capability Building

Sensitization, skilling, and knowledge building have to be taken up at multiple levels.
Everyone, from policymakers at the governance level to decision-makers at the corporate
and societal level, needs to be sensitised to the nuances of ocean acoustics. 
River warriors must be skilled and impart knowledge to drive this initiative at multiple levels.
Young people with multi-disciplinary skill sets will be prepared to undertake the pilot, and
these will be available to drive across the country and beyond. 
A complete acoustic capacity and capability-building framework will be prepared to be
replicated across multiple locations going forward. It will include theoretical and field
experimental-based skilling and knowledge programs. An institutionalised framework will be
prepared with extensive documentation. It will be a global standard program that will be
exported across tropical nations. 
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To Understand (This involves data analysis and capacity building)
Deployment: We will assign teams to analyse collected data and identify key issues and
trends.
Activities:

Data Analysis: Use statistical tools and software to interpret field data and generate
reports.
Training Workshops: Conduct workshops on environmental management, policy
advocacy, and sustainable practices.
Policy Review: Study existing regulations and identify gaps or areas for
improvement.
Technology Implementation: Train warriors in monitoring technologies and data
management systems.
Case Studies and Research: Develop case studies based on field observations to
understand the impact of interventions and best practices.

To Share (This will involve community engagement and advocacy)
Deployment: We will engage river warriors in outreach programs, policy advocacy, and
community workshops.
Activities:

Awareness Campaigns: Conduct public awareness campaigns on pollution
prevention, water conservation, and sustainable practices.
Community Workshops: Organize workshops to educate local communities on
findings and involve them in conservation efforts.
Policy Advocacy: Meet with policymakers to present data and advocate for stronger
environmental regulations.
Knowledge Sharing Platforms: Create platforms (e.g., community meetings, online
forums) for sharing knowledge and best practices among stakeholders.
Documentation and Reporting: Document and disseminate success stories, lessons
learned, and recommendations for broader application.



The ‘100 Rivers Warriors’ will be an intense program with multiple activities and diverse projects
being managed seamlessly to achieve the program goals. The three specific objectives of
outreach, engage, and sustain will be structured to feed each other and efficiently achieve the
program goals. 

The outreach will be structured, with specific objectives being met. Each event will be unique and
consolidate the entire acoustic capacity and capability-building requirements. 

Webinars: The webinars will address multiple aspects of the UDA framework, including
Science & Technology (S&T), Communities, Sustainable Blue Economy, Riverine aspects,
Sediment Management, Acoustic Habitat Degradation, Geopolitics, Underwater Archaeology,
Sustainable Development Goals, Disaster Management and more. One webinar will be
conducted monthly, and experts and domain specialists will be invited to share their inputs.
The audience will comprise students, young professionals, strategists, practitioners,
researchers and more. MRC will conduct the webinars. However, they will partner with
various stakeholders and entities to on-board them. These webinars will last two hours, and
a detailed report will be generated after the webinar and communicated to all concerned. 

Seminars: The seminars will allow participants to meet one-on-one, exchange ideas, and
build partnerships. The larger aim of these seminars will be to consolidate the gains of the
webinars and reach out to policymakers and decision-makers regarding specific areas of
concern. The seminars will be held once every six months, and the webinar outcomes will
feed into the seminar agenda. The seminar will be a full-day or two-day event. MRC will
partner with a specific government entity to host the seminar. Seminars will be conducted
every six months. 

Executive Training Program: Stakeholders with diverse requirements will require customised
training programs specific to their interest. Five-day executive training programs will be
undertaken across the sectors to build on the appreciation of these stakeholders. Focussed
brainstorming will also be included to ensure actionable outcomes of these webinars. Such
programs will allow closer engagement with these stakeholders in the long term. Such
programs will be conducted every quarter. MRC will conduct these programs on the premises
of the stakeholder

Workshops: The workshops will be field experimental based with hands-on skilling and data
analytics oriented. The specific water body will be chosen and sonar equipment will be hired
for undertaking the workshop. Four weeks of workshops will be planned, with the first week 

Project Formulation & Execution
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for sensitization, the second week for problem formulation, the third week for field data
collection and the final week for data analytics and interpretation. One workshop will be
undertaken every year. MRC will jointly collaborate with the stakeholders and policymakers for
the conduct of these workshops.

UDA Summer School: This will be a six-week project-based internship program. Each
participant will undertake a project on topics relevant to the UDA framework. These projects
have to have real-world problem-solving aspects. The participants will include students,
faculty, and young professionals. The engagement will be an ongoing process. Three levels of
UDA fellows will be engaged in building on the human resource. It will be open to both
students and young professionals.  

The ‘engage’ will be an ongoing process. Three levels of UDA fellows will be engaged in building
on the human resource. It will be open to both students and young professionals.

UDA Project Fellowship: This will be a five-month, part-time fellowship for undertaking small
projects. The participants could take up their graduation project with MRC and build on their
knowledge and skills. Specific deliverables will be formalised, and the fellow will be required
to deliver them accordingly. The fellow will be paid Rs. 20,000/- month as a stipend for his
contribution. Even Undergraduate (UG) students from reputed institutes could apply. Ten
UDA project fellowships will be given every six months.

UDA Theme Fellowship: This will be a one-year full-time fellowship, and the fellow will be
required to work on a specific project or core specialisation. Specific deliverables will be
formalised, and the fellow will be required to work on those aspects. The fellow will be paid a
stipend of Rs. 25,000/—per month based on specific deliverables. The fellowship could be
renewed based on the candidate's performance. Five UDA theme fellowships will be
awarded every year.

UDA Research Fellowship: This will be a full-time research fellowship with specific
deliverables for developing a monograph or serious technical report with associated research
outputs. A total sum of Rs. 4 lakhs will be paid to the fellow based on the timelines and
specific deliverables. Even PhD students and Postdoctoral fellows could apply for these
positions. Any project-related travel and research expenses will be supported additionally.
One conference trip will be supported. Ten UDA Research Fellows will be supported for the
entire program duration. The fellows will pertain to:
Underwater Signal Processing, 
Freshwater Management, 
Underwater Channel Modelling in the Tropical Littoral Waters, 
Underwater data analytics framework for UDA, 
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Artificial Intelligence (AI), 
Underwater Robotics, Sediment Management, 
Acoustic Sensors and Data Acquisition, 
Underwater Deployments,
Sustainable Development Goals.

 
The ‘sustain’ component will follow up on the ‘outreach’ and ‘engage’ components. The project
execution will be based on the objectives stated in the beginning. 

The project will be executed by Dr (Cdr) Arnab Das, Founder and Director of the Maritime
Research Center (MRC), with a project team of five multidisciplinary fellows on Project
Management (one), Science & Technology (three) and Science Communication (one). The S&T
team will comprise candidates from the fields of signal processing, data analytics and civil
engineering. The hiring of these team members will be undertaken based on government norms.
As the project proposes, the comprehensive study will require a deeper strategic understanding
of the national and regional dynamics. The project leaders will continuously engage with the
authorities to shape the project outcomes in accordance with the current national priorities so
that the recommendations are implemented effectively and efficiently. 

One interaction, with a brief presentation, will be planned every six months. The entire project
will be executed in three years, with one review planned after six months. Sponsoring authority
will be briefed every six months. 
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Our impact assessment strategy employs a combination of quantitative data and qualitative
feedback to comprehensively measure the direct effects on beneficiaries, the ecological impact,
and the efficacy of collaborative partnerships, ensuring a holistic evaluation of the initiative’s
success. 

Skill Development Outcomes: Evaluate skill enhancement and socio-economic impact on
communities. Quantitative assessments can include tracking improved resource
management practices among participating communities. Qualitative assessments
encompass gauging their feedback, assessing the adoption of sustainable practices, and
observing changes in their livelihoods. Surveys and interviews will serve as valuable tools to
collect this data, providing insights into the tangible impact of skill development.
Ecosystem Conservation Metrics: Assessing the success of conservation initiatives involves
monitoring various ecological indicators. This includes tracking the health of marine habitats,
changes in biodiversity, and the presence of key indicator species. Quantifying the reduction
in harmful practices and adopting sustainable fishing methods among participating fisherfolk
becomes crucial. Additionally, evaluating community participation in coastal clean-ups or
conservation efforts will help provide qualitative data on the ecological impact of our
initiatives.
Collaborative Partnership Outcomes: Evaluating the outcomes of collaborative partnerships
entails assessing the effectiveness of technology integrations and the impact on community
development. Metrics include tracking the adoption of technological tools by fisherfolk,
observing changes in fishing practices after technology integration, and assessing the
scalability of these interventions. Qualitatively, feedback from stakeholders on the
usefulness and adaptability of the integrated technology will be essential in gauging its
impact.

Impact Assesment

Long Term Impact Projection
The long-term impact of this initiative is envisaged as a sustainable and thriving ecosystem for
riverine communities. By imparting essential skills and promoting sustainable practices, the
initiative aim to create resilient communities capable of navigating climate change challenges.
Through strategic collaborations and technology integrations, it seeks to establish sustainable
models that ensure these communities' livelihoods and contribute to preserving marine
ecosystems. The envisioned long-term impact is a harmonious coexistence between human
activities and nature, fostering sustainable livelihoods and ecological conservation for
generations to come.
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Sr
No Deliverable Amount

1
Equipment (Hardware and Software) Basic Office Automation for Study &
Documentation

Rs.50 Lakhs

2
Manpower 
(@ Rs. 75,000/- per month for five people for three years)

Rs.135 Lakhs

3
Logistics (travel for project - related interactions) 
(one domestic travel every month @ Rs. 1,00,000/-) 

Rs.36 Lakhs

4
Consumables & Miscellaneous 
(@ Rs. 10 lakhs per year) 

Rs. 30 Lakhs

5 MRC Overheads for Management Support Rs 50 Lakhs

Total Rs 301 Lakhs

Basic Team and Backend Management 
The budget has five categories: equipment, manpower, logistics, consumables, and overheads.

Budget Allocation

Outreach Program
Each of the five activities has been categorized into its own budget requirements.
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Sr No Deliverable Amount

1
Webinar 
(@ Rs. 1 lakh for each webinar for one every month)

Rs. 36 Lakhs

2
Seminar 
(@ Rs. 10 lakhs for each seminar for one every six months)

Rs. 60 Lakhs

3
Executive Training Program
(@ Rs. 5 lakhs for each program for one every quarter) 

Rs. 60 Lakhs



Sr No Deliverable Amount

1
UDA Project Fellowship 
(@ Rs. 1.5 lakh for twenty fellows every six months)

Rs. 180 Lakhs

2
UDA Theme Fellowship
(@ Rs. 4 lakhs for twenty fellows every year) 

Rs. 240 Lakhs

3
UDA Research Fellowship 
(@ Rs. 8 lakhs for forty fellows for the entire program)   

Rs. 320 Lakhs

Total Rs. 740 Lakhs

Engage Program
Each of the three activities has been categorized into their budget requirements

Grand Total Rs 2147 Lakhs

Sustain Program
The manpower and deployment costs for both projects have been covered in the ‘outreach’ and
‘engage’ budget. Only some specialized equipment and computational infrastructure will have to
be covered in the ‘sustain’ budget. A broad budget of Rs. 5 Cr (500 Lakhs) is added in this section,
and a more detailed expense sheet will be submitted during the execution phase. 
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4
Workshop 
(@ Rs. 100 lakhs for each workshop for one every year) 

Rs. 300 Lakhs

5
UDA Summer School 
(@ Rs. 50 lakhs for each program for one every year)

Rs. 150 Lakhs

Total Rs. 606 Lakhs



The total project duration is 03 years. The proposed payment terms for this program are based
on the work progress during the various phases. 

Payment Schedules & Timelines

Sr
No

Deliverable Amount

1 Start of the Project 30 % of the total cost. 

2
Submission of the detailed project plan(End of six months from the
start)

20 % of the total cost.

3 Detailed Progress Review(End of first year) 20 % of the total cost.

4 Detailed Progress Review(End of second year) 20 % of the total cost.

5 End of the Program 10 % of the total cost. 

The project will be deemed to be started upon receipt of the first payment installment.  
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In conclusion, the ‘100 River Warriors' initiative offers a transformative approach to safeguarding
our rivers and empowering riverine communities through strategic partnerships, targeted skill
development and technological innovation. This initiative aims to provide a comprehensive,
sustainable model for addressing these communities' ecological and socio-economic challenges
by integrating traditional knowledge with modern tools such as the Underwater Domain
Awareness (UDA) Framework. The multi-faceted programs, from education and capacity building
to hands-on restoration efforts, will foster resilience, preserve ecosystems, and create long-term
employment opportunities, particularly for youth.

With a clear focus on collaboration, innovation, and empowerment, the initiative aims to ignite a
ripple effect for positive change that extends beyond immediate outcomes. It will contribute to
global sustainability goals and ensure the prosperity of riverine communities for generations to
come. Through these efforts, we aim to protect vital river ecosystems and uplift the communities
that depend on them, creating a harmonious balance between development and ecological
conservation. This holistic approach will create a legacy of sustainable progress, making it a
critical step in building a more resilient and equitable future for all. 

Furthermore, the success of this initiative relies on the active involvement of local stakeholders,
including riverine communities, policymakers, and technology experts, ensuring that the
solutions are contextually relevant and scalable. By fostering a strong sense of ownership and
responsibility among these communities, we aim to create a lasting impact that transcends
geographical boundaries. Through MRC’s models of ‘Outreach, Engage, Sustain’ and ‘Policy
Intervention, Technology Intervention and Capacity and Capability Building,’ the ‘100 River
Warriors’ initiative will pave the way for replicable models that can be applied to other riverine
and coastal ecosystem globally. 

The combination of grassroots engagement and cutting-edge technological interventions will
serve as a catalyst for sustainable change, driving environmental stewardship and socio-
economic upliftment. This initiative represents not just a project but a movement—one that
holds the potential to inspire and lead the way toward a more sustainable and resilient world.

Conclusion
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The concept of Underwater Domain Awareness (UDA), in a more specific sense, will translate to
our eagerness to know what is happening in the underwater realm of our maritime areas and the
freshwater systems. This keenness for underwater awareness from the security perspective
means defending our Sea Lines of Communication (SLOC), coastal waters, and varied maritime
assets against the proliferation of submarines and mine capabilities intended to limit access to
the seas and littoral waters. The freshwater systems, particularly the transboundary Rivers, are
not defended by the Navy & the Coast Guard, but these waters are equally vulnerable and more
complex to manage. However, military requirements may not be the only motivation for
generating underwater domain awareness. The earth’s underwater geophysical activities have a
lot of relevance to the well-being of humankind, and monitoring them could provide vital clues to
minimize the impact of devastating natural calamities. The commercial activities in the
underwater realm need precise inputs on the availability of resources to effectively and
efficiently explore and exploit them for economic gains. Underwater resources include fisheries,
aquaculture, seaweeds, pharma ingredients, minerals, and others with significant market value.
The regulators, on the other hand, need to know the pattern of exploitation to manage a
sustainable plan. The connectivity through the water bodies has been recognized as the most
effective and efficient mode of transportation, however, ensuring navigability in these water
bodies requires a massive amount of UDA. With so many commercial and military activities, there
is a significant impact on the environment. Any conservation initiative needs to precisely
estimate the habitat degradation and species vulnerability caused by these activities and assess
the ecosystem status and climate change risk. The scientific and research community needs to
engage and continuously update our knowledge and access of the multiple aspects of the
underwater domain. The global community is looking at the Indo-Pacific strategic space for their
geopolitical and geostrategic engagements. The Indo-Pacific region, by definition, is the tropical
waters of the Indian and Pacific Oceans. The tropical waters present unique challenges and
opportunities regarding rich biodiversity and resource availability. However, the sub-optimal
sonar performance is the biggest issue, limiting the UDA in these regions. The sonars that were
designed for the temperate & polar waters of the Greenland, Iceland, United Kingdom (GIUK) gap
during the Cold War era suffered 60% degradation when deployed in tropical waters. The
developing nations in tropical waters need to customize these technologies to suit their
conditions. The Western nations that are pushing this hardware do not have the manpower to
deploy it. In contrast, the tropical nations, have the manpower but lack the appreciation of the
technology and the know-how. The proposed UDA Framework, presented in the figure below,
can optimize resource deployment and provide nuanced policy and technology intervention,
along with acoustic capacity & capability building to manage the tropical challenges and
opportunities. There is significant fragmentation among all four stakeholders, namely Strategic
Security, Blue Economy, Sustainability & Climate Change Risk Management, and Science &
Technology (Digital Transformation), and the UDA framework provides a comprehensive way
forward for the stakeholders to engage and interact.

Enclosure - 1

Underwater Domain Awareness  (UDA)
Framework
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Figure. Comprehensive Perspective of the UDA Framework

On a comprehensive scale, the UDA Framework needs to be understood in terms of its horizontal
and vertical construct. The horizontal construct would be the resource availability in terms of
technology, infrastructure, capability, and capacity specific to the stakeholders or otherwise. The
stakeholders represented by the four faces of the cube will have their specific requirements,
however, the core will remain the acoustic capacity and capability. The vertical construct is the
hierarchy of establishing a comprehensive UDA. The first level, or the ground level, would be the
sensing of the underwater domain for threats, resources, and activities. The second level would
be making sense of the data generated to plan security, conservation, and resource utilization
strategies. The next level would be to formulate and monitor regulatory framework at the local,
national, and global levels. The individual cubes represent specific aspects that need to be
addressed. The ‘User-Academia-Industry’ partnership can be seamlessly formulated based on the
user requirement, academic inputs, and the industry interface represented by the specific cube.
It will enable a more focused approach and a well-defined interactive framework. Given the
appropriate impetus, the UDA Framework can address multiple challenges being faced by the
global community today. Meaningful engagement of the young and aspirational population is
probably the most critical aspect that deserves attention. Multi-disciplinary and multi-functional
entities can interact and contribute to synergize their efforts towards a larger goal seamlessly.
 
The UDA Framework is a structured, comprehensive, and inclusive framework to drive the
underwater domain effectively and efficiently. The structured approach will minimize the
fragmentation among the stakeholders, regional players, national authorities, and local bodies.
The multiple entities will have divergent interests and priorities, thus, converging them into one
single and focused governance mechanism will be a challenge. The governance mechanism must
be comprehensive and recognize all dimensions of the stakeholder requirement. The dimensions
include varied layers that are instrumental in building a strong governance mechanism. The first
layer would be five pillars: research, skilling, academia, innovation, and policy. The second layer is
its translation into policy & technology intervention, along with acoustic capacity & capability
building. The inclusive aspects include varied socio-economic, socio-political, and socio-cultural
native groups in the larger governance framework. The varied socio-economic strata of the
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society, particularly the coastal & riverine communities, get excluded in the conventional
development models. The students need to prepare for real-world challenges and get very late
before they get exposed to the nuances of real-world issues. The political spectrum is always
driven by the social structure, based on left or right leanings. The governance mechanism has to
address the concerns and aspirations of both sides. The cultural divide translates to the
traditional practices and beliefs that drive their livelihoods and social structure. The governance
mechanism has to address these divides and integrate everyone into one national, regional, or
global framework. 

The global community is also professing the triad of people, economy, and nature for enhanced
governance mechanisms. The people component includes the livelihood, well-being of the native
communities, social dynamics, and more. The economic component is the growth and prosperity
associated with the activities. The nature component addresses sustainability and climate change
risk management. This is also measured in terms of the Environmental, Social, and Governance
(ESG) formulation. The UDA Framework is consciously addressing all these varied measures of
global good parameters. 

UDA Framework: Copyright: © Underwater Domain Awareness- Framework (under the copyright
license). All Rights Reserved

Enclosure - 1
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This document intends to discuss the need for river warriors to understand the demography and
key challenges and identify problems while attempting to ideate a solution.

Why do we need the river warriors?
Rivers are vital lifelines for ecosystems and human communities, yet they face severe threats
from pollution, over-extraction, climate change, and habitat degradation (World Resources
Institute, 2013; UNEP, 2016). Champions of riverine management are essential in advocating for
sustainable practices, enforcing environmental regulations, and rehabilitating damaged
ecosystems. These dedicated individuals and groups will work to safeguard water quality,
preserve biodiversity, and ensure the equitable distribution of water resources (WWF, 2020;
International Rivers, 2019). Their efforts help maintain the health and resilience of river systems,
which are crucial for agriculture, potable water, recreation, and supporting diverse wildlife,
ultimately protecting our environment and future (FAO, 2018).

River Warriors for Participatory Management

Assessment and Planning:
Conduct comprehensive assessments of the river basin’s hydrology, ecology, and socio-
economic conditions.
Develop a basin-wide management plan—River Spatial Plans—that sets out clear objectives,
strategies, and action plans.

Legislation and Regulation:
Advocate for creating or revising laws and regulations that support sustainable water
management within the river basin.
Promote enforcing regulations to prevent over-extraction, pollution, and habitat destruction.

Capacity Building:
Educate and train local communities, government officials, and other stakeholders on
sustainable water management practices.
Build technical and institutional capacities to manage water resources effectively.

Implementation and Monitoring:
Implement the management plan through coordinated actions by all stakeholders.
Establish monitoring systems to track the health of the river basin and the effectiveness of
interventions.

Adaptive Management:
Use monitoring data to adapt and improve policies and practices over time.
Be flexible and responsive to new challenges like climate change or economic developments.

Enclosure - 2

‘100 River Warriors’- CONCEPT NOTE
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Policy Interventions 

Grassroots efforts by River Warriors, combined with policy advocacy and participatory
approaches, contribute significantly to sustainable environmental policies. By empowering these
local champions, India can achieve more effective and inclusive water pollution control
measures, ensuring healthier river ecosystems for future generations. 

Enclosure - 2
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River Restoration Steps

Advocacy and Awareness Campaigns

The River Warriors are empowered to organise workshops and educational programs to
inform the public and policymakers about water pollution issues and the need for stringent
regulations. ((Das & Bhattacharya, 2017).

River Basin Approach

The river basin approach in policy intervention is a comprehensive strategy aimed at
managing water resources within the natural boundaries of a river basin rather than within
administrative or political boundaries.

Community-Led Monitoring and Reporting

Through their River Warriors, local communities monitor water quality and report pollution
incidents. They collect water samples, document pollution sources, and share data with
relevant authorities. This bottom-up approach ensures that local issues are highlighted and
addressed in policy frameworks. (Tiwari & Gupta, 2019).



Participatory Policy Development

River Warriors collaborates with government agencies, NGOs, and research institutions to
develop policies that reflect the needs and perspectives of local communities. Their
involvement in policy development ensures that interventions are culturally appropriate and
practically feasible. (Sarkar & Ray, 2017).

Restoration and Conservation Projects

River Warriors lead and participate in river restoration and conservation projects. They
undertake activities such as planting trees along riverbanks, cleaning up riverbeds, and
restoring wetlands. These projects often influence policy by demonstrating successful
community-led conservation models. (Sharma & Singh, 2019).

Legal Action and Lobbying

Local communities, represented by River Warriors, engage in legal actions and lobbying
efforts to push for stronger environmental laws and enforcement. They file petitions,
participate in public hearings, and lobby legislators to enact and enforce policies that protect
river ecosystems. (Banerjee & Rao, 2017).

Sustainable Livelihood Programs

River Warriors promotes sustainable livelihood programs that reduce dependency on
activities harmful to river ecosystems. They advocate for policies that support eco-friendly
agriculture, sustainable fishing practices, and alternative livelihoods that align with river
conservation goals. (IUCN, 2020)

Partnerships and Networks

River Warriors partner with other environmental groups, academic institutions, and
international organisations. These networks amplify their voice and influence, allowing them
to participate in larger policy discussions and access resources for local initiatives. (WWF,
2021).

Case Study: The Yamuna River Management Source

Enclosure - 2
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High-Level Committee, 2023 action plans for Yamuna River Management, Source

High-Level Committee, 2023 Governance structure for Yamuna River Management, Source

Yamuna River presents an opportunity to utilise the concepts of UDA
and 100 River Warriors. Challenges related to water quality and
infrastructure impacts can be assessed by building the capacity of the
stakeholders and using modern technologies to simplify and analyse the
situation.

https://wri-india.org/blog/advancing-ecosystem-based-approach-yamuna-river-management
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Technology Interventions 

Community-based River warriors play a crucial role in the sustainable management and
conservation of river ecosystems. By leveraging technology, these grassroots champions can
enhance their efforts in monitoring, protecting, and restoring rivers. Technological interventions
enable community-based warriors to monitor river health effectively, engage with stakeholders,
and influence policy. By integrating modern technology with traditional knowledge and local
expertise, river warriors can enhance their capacity to protect and restore vital river ecosystems.

Water Quality Monitoring Tools

River warriors use portable water testing kits and digital sensors to monitor the quality of
river water regularly. The tools measure parameters such as pH, turbidity, dissolved oxygen,
and contaminant levels, providing real-time data that can be shared with authorities and the
public. (EPA, 2019)

Geographic Information Systems (GIS) and Remote Sensing

 GIS and remote sensing technologies enable river warriors to map river basins, track land
use changes, and identify pollution sources. Satellite imagery and drones provide detailed
views of river conditions, facilitating targeted interventions. (NOAA, 2020)

Mobile Applications and Citizen Science Platforms

Mobile apps designed for environmental monitoring allow community members to report
pollution incidents, illegal dumping, and changes in river conditions. These platforms often
include features for uploading photos, geotagging locations, and providing descriptions of
observed issues. (National Geographic, 2021).

Data Analysis and Visualization Software

Advanced software tools help river warriors analyse collected data and visualise trends over
time. These visualisations can create compelling presentations and reports for advocacy and
policy-making. (World Resources Institute, 2018).

Social Media and Digital Campaigns

River warriors use social media platforms to raise awareness, mobilise community action,
and advocate for policy changes. Digital campaigns can reach a wide audience, highlighting
the importance of river conservation and the impact of local initiatives. (Pew Research
Center, 2019)
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Capacity and Capability Building: 

Training programs and capacity-building initiatives are crucial for empowering River Warriors. By
enhancing their skills in environmental management, policy advocacy, and community organizing,
these programs enable them to play a more effective role in policy intervention. 

By creating a group of changemakers, we envision a cascading effect. The warriors will be trained
to conduct workshops and training sessions to other warriors. 

Capacity and capability building for River Warriors can be approached through a variety of
methods and initiatives. These strategies focus on enhancing their skills, knowledge, and
effectiveness in environmental management, policy advocacy, and community organizing. Here
are several ways to achieve this:

Structured Training Programs

Environmental Management: Training on water quality testing, biodiversity assessment,
pollution control measures, and ecosystem restoration techniques; Policy Advocacy:
Workshops on understanding environmental laws, policy-making processes, and effective
lobbying techniques; Community Organizing: Sessions on leadership development,
community engagement strategies, conflict resolution, and communication skills.

Workshops and Seminars

Technical Skills: Conduct hands-on workshops for practical skills such as using GIS tools, data
collection methods, and river monitoring technologies; Soft Skills: Provide training on public
speaking, negotiation, project management, and fundraising.

Mentorship Programs

Pair experienced environmentalists, policy makers, and community leaders with River
Warriors for personalized guidance and support; Facilitate regular mentorship meetings and
create a platform for sharing best practices and lessons learned.

Certification Courses

Offer accredited courses in environmental science, sustainable development, and
environmental law that can provide formal recognition of the skills and knowledge acquired
by River Warriors.
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Online Learning Platforms

Develop e-learning modules and webinars that can be accessed remotely, providing
flexibility for River Warriors to learn at their own pace; Create an online repository of
resources, case studies, and best practices.

Train-the-Trainer Programs

Train a core group of River Warriors to become trainers themselves, enabling them to
conduct workshops and training sessions for other warriors; Ensure these trainers have the
necessary teaching skills and materials to effectively disseminate knowledge.

Community Engagement Initiatives

Organize community awareness campaigns, clean-up drives, and river restoration projects to
provide practical experience; Engage local communities in participatory planning and
decision-making processes.

Partnerships and Collaborations

Collaborate with universities, NGOs, government agencies, and international organizations
to access additional expertise, resources, and funding; Establish exchange programs with
similar initiatives in other regions or countries to share knowledge and experiences.

Monitoring and Evaluation

Implement regular monitoring and evaluation of training programs to assess their impact
and identify areas for improvement; Use feedback from River Warriors to continuously
refine and enhance training content and methods.

Policy and Advocacy Networks

Create networks and coalitions of River Warriors to strengthen their collective voice in policy
advocacy; Facilitate connections with policy makers, researchers, and media to amplify their
efforts and impact. 

Resource Development

Develop comprehensive manuals, toolkits, and guides on various aspects of river
conservation and management; Provide access to necessary tools and equipment for river
monitoring and conservation activities.
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People, Economy and Nature Model: 

The success of the 100 River Warriors initiative hinges on the interconnected roles of people,
economy, and nature.

People:

The River Warriors, as community leaders and changemakers, play a pivotal role in mobilizing and
engaging local populations. By fostering a sense of ownership and responsibility towards river
conservation, they empower communities to take active roles in environmental stewardship.
Through educational programs, community organizing, and advocacy, the River Warriors cultivate
a collective effort towards sustainable river management. Their grassroots engagement ensures
that conservation efforts are inclusive, culturally relevant, and community-driven, leading to
more effective and lasting outcomes. 

Economy:

The economic dimension of the River Warriors initiative involves recognizing and harnessing the
economic benefits of healthy rivers. Clean and well-managed rivers can boost local economies
through improved fisheries, tourism, and agriculture.
Training programs for River Warriors can include economic impact assessments and
sustainable business practices that highlight the importance of environmental health to
economic prosperity. Additionally, by advocating for policies that promote sustainable
development and pollution control, the River Warriors contribute to creating economic
opportunities that do not compromise the health of river ecosystems. This approach not
only supports conservation efforts but also enhances economic resilience and sustainability.

Nature:

Nature is at the heart of the River Warriors' mission. Healthy river ecosystems provide critical
services, including water purification, habitat for biodiversity, and climate regulation. The River
Warriors focus on restoring and protecting these natural systems through activities such as water
quality testing, pollution control, and habitat restoration. By understanding and promoting the
intrinsic value of nature, the River Warriors advocate for policies and practices that prioritise
ecological health. This, in turn, ensures that natural resources are preserved for future
generations, maintaining the balance and health of the riverine environment.

Integration:

Integrating people, economy, and nature in the 100 River Warriors initiative creates a holistic
approach to river conservation. By empowering individuals, fostering sustainable economic
practices, and prioritising ecological health, the initiative builds a resilient framework for
environmental stewardship. The synergistic efforts of engaged communities, economic
considerations, and natural preservation form the foundation of a sustainable and effective river
conservation movement.
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No. Problem
Interventions needed and action plan
 components 

Warriors to be deployed

1

Pollution
Control
(Water
Quality)

Monitoring and Regulation: Implement
regular water quality monitoring and
enforce stricter regulations on waste
disposal. Community Engagement:
Conduct awareness programs and
workshops for local communities on
pollution prevention and sustainable
practices.

Policy: Develop and
enforce stricter
regulations on waste
disposal. Technology:
Install and maintain water
quality monitoring
stations.
 Capacity Building: Train
local communities and
stakeholders on pollution
prevention and
sustainable practices.

2

Water Over
Extraction   
(Quantity
managemen
t)

Policy: Establish water allocation
policies and  implement strict licensing
systems for water extraction.
Technology: Install hydrological
monitoring stations and promote  
efficient irrigation systems. Capacity  
Building: Provide training on sustainable
water management and water-saving
technologies.  
  

Policy: Develop and
enforce water allocation
policies. Technology:  
Deploy monitoring and
efficient irrigation
technologies. Capacity
Building: Conduct training  
sessions on water
management and
conservation

3
Habitat
(Ecology)
Restoration

Policy: Create and enforce policies for
habitat  protection and restoration.
Technology: Use restoration
technologies such as reforestation and
habitat reconstruction. Capacity
Building: Train stakeholders in habitat
restoration techniques and biodiversity
conservation.

Policy: Formulate habitat
protection policies.
Technology: Implement
restoration projects using
advanced techniques.
Capacity Building: Educate
and train communities on
restoration practices.

Challenge Identification 

The major part of river basin management is identifying the challenges and delineating the
boundaries of the river's ailments. In this document, we have captured 12 major issues that
concern the river's  health. 
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4
Riparian Zone
Encroachment

Policy: Enforce regulations to prevent
encroachment and protect riparian
zones. Technology: Use mapping and
monitoring tools to identify and
manage encroachment. Capacity
Building: Raise awareness and educate
local communities on the importance
of riparian zones. 

Policy: Strengthen and
enforce encroachment
prevention policies.
Technology: Deploy
mapping and monitoring
technologies. Capacity
Building: Conduct
community  education
programs.
  

5
Climate
Resilience

Policy: Develop policies to integrate
climate resilience into river
management. Technology:  Implement
climate-resilient infrastructure and
practices. Capacity Building: Train
stakeholders in climate adaptation
strategies and resilience planning.

Policy: Formulate climate
resilience policies.
Technology: Introduce
resilient infrastructure and
practices. Capacity
Building: Provide training
on climate adaptation and
resilience.

6

Riverine
Protected
Zones
designation

Policy: Designate and enforce
protected river zones. Technology: Use
GIS and remote sensing for monitoring
and management. Capacity Building:
Educate communities on the benefits
of protected zones and involve them in
management.

Policy: Establish and
enforce protected zones.
Technology: Utilize GIS
and remote sensing
technologies. Capacity
Building: Conduct
educational workshops on
protected zones.

7
Infrastructure
management

Policy: Implement regulations for
sustainable infrastructure
development. Technology: Use
advanced technologies for
infrastructure monitoring and
maintenance. Capacity Building: Train
stakeholders in sustainable
infrastructure practices. 

Policy: Develop
sustainable infrastructure
policies. Technology: Apply
advanced monitoring and
maintenance technologies.
Capacity Building: Offer
training on sustainable
practices.
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8
Baseflow  
Management

Policy: Develop policies for maintaining
baseflow in rivers. Technology: Use flow
regulation and water conservation
technologies. Capacity Building: Train
water managers and communities on
baseflow management techniques.

Policy: Create baseflow
maintenance policies.
Technology: Implement
flow regulation
technologies. Capacity  
Building: Conduct training
on baseflow management.

9
  Tidal Rivers
Management
  

    Policy: Establish regulations for
managing tidal river systems.
Technology: Utilize tidal energy and
  advanced monitoring systems.
Capacity
  Building: Train stakeholders in tidal
river management and adaptation
  practices.
  

  Policy:
  Develop management
policies for tidal rivers.
Technology: Use tidal
energy and monitoring
systems. Capacity Building:
Provide training
  on tidal river management.
  

10
Flood warning
systems

Policy: Formulate policies for flood risk
management and emergency response.
Technology:  Implement advanced flood
forecasting and warning systems.
Capacity Building: Educate communities
on flood preparedness and response.

Policy: Establish flood risk
management policies.
Technology: Deploy flood
forecasting and warning
technologies. Capacity
Building: Conduct
community education on
flood preparedness.

11
Sediment
management

Policy: Develop policies for sustainable
sediment management. Technology: Use
sediment monitoring and management
technologies. Capacity Building: Train
stakeholders on sediment management  
practices. 

Policy: Create sustainable
sediment management
policies. Technology: Apply
sediment monitoring
technologies. Capacity
Building: Offer training on
sediment management.

12
Urban River
Management

Policy: Implement regulations for urban
river protection and sustainable
development. Technology: Utilize green
infrastructure and urban planning
technologies. Capacity Building: Educate
urban planners and communities on
sustainable practices.

Policy: Formulate urban
river protection policies.
Technology: Use green
infrastructure and planning
technologies. Capacity
Building: Provide training
on sustainable urban river
management.
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To See, To Understand, To Share

To See (This involves field observation and data collection)
Deployment: Here, we will divide the 100 River Warriors into smaller teams, each
assigned to specific river sections or communities.
Activities:

Water Quality Monitoring: Conduct regular sampling and testing for pollutants and
water quality indicators.
Flow Measurements: Measure water levels and flow rates to assess quantity and
detect over-extraction.
Biodiversity Surveys: Document flora and fauna to monitor ecosystem health and
identify changes.
Riparian Zone Assessments: Check for encroachment and land use changes along
riverbanks.
Infrastructure Inspection: Evaluate the condition and impact of existing
infrastructure on river health.

To Understand (This involves data analysis and capacity building)
Deployment: We will assign teams to analyse collected data and identify key issues and
trends.
Activities:

Data Analysis: Use statistical tools and software to interpret field data and generate
reports.
Training Workshops: Conduct workshops on environmental management, policy
advocacy, and sustainable practices.
Policy Review: Study existing regulations and identify gaps or areas for
improvement.
Technology Implementation: Train warriors in monitoring technologies and data
management systems.
Case Studies and Research: Develop case studies based on field observations to
understand the impact of interventions and best practices.

To Share (This will involve community engagement and advocacy)
Deployment: We will engage river warriors in outreach programs, policy advocacy, and
community workshops.
Activities:

Awareness Campaigns: Conduct public awareness campaigns on pollution
prevention, water conservation, and sustainable practices.
Community Workshops: Organize workshops to educate local communities on
findings and involve them in conservation efforts.
Policy Advocacy: Meet with policymakers to present data and advocate for stronger
environmental regulations.
Knowledge Sharing Platforms: Create platforms (e.g., community meetings, online
forums) for sharing knowledge and best practices among stakeholders.
Documentation and Reporting: Document and disseminate success stories, lessons
learned, and recommendations for broader application.
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Challenges in River Management

1.Pollution Control (Water Quality)

Description: Rivers are increasingly polluted by industrial discharge, agricultural runoff, and
urban waste, leading to deteriorating water quality and health risks for humans and wildlife.
Uncontrolled pollution contaminates river systems, affects aquatic life, and poses significant
health hazards to nearby communities. 

Stakeholders:
Government Agencies, including the Ministry of Environment, Forest and Climate Change
(MoEFCC), Central Pollution Control Board (CPCB), State Pollution Control Boards
(SPCBs), Ministry of Jal Shakti, National River Conservation Directorate (NRCD), Ministry
of Agriculture & Farmers Welfare, Municipal Corporations
Non-Governmental Organizations (NGOs) and Civil Society
Industries and Corporates
Research Institutions and Academia
Local Communities
Farmers and Agricultural Cooperatives
International Organizations and Donors such as the World Bank, United Nations
Development Programme (UNDP) and Asian Development Bank (ADB)
Legal and Regulatory Bodies such as the National Green Tribunal (NGT) and
Environmental Courts and Tribunals

Interventions

Policy:

Regulation Enforcement: Implement and enforce stricter regulations on industrial
discharge, agricultural runoff, and urban waste management.
Incentives for Compliance: Provide incentives for industries and agricultural cooperatives
to adopt cleaner technologies and practices.
Pollution Penalties: Establish and enforce penalties for violations of pollution control
regulations.

Technology:

Water Quality Monitoring Systems: Install advanced water quality monitoring systems at
key points along the rivers to detect and respond to pollution incidents in real-time.
Waste Treatment Facilities: Promote the construction and upgrade of wastewater
treatment plants for industrial and municipal waste.
Agricultural Best Practices: Introduce and support technologies for sustainable
agricultural practices, such as precision farming and organic fertilizers.
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Capacity Building:

Training Programs: Conduct training programs for government officials, industry
stakeholders, farmers, and local communities on pollution prevention and sustainable
practices.
Public Awareness Campaigns: Launch awareness campaigns to educate the public on the
impacts of pollution and the importance of maintaining water quality.
Community Monitoring: Empower local communities to monitor and report pollution
incidents through citizen science initiatives and mobile applications.

Warriors Required

Policy Warriors:

Role: Develop and advocate for stringent pollution control policies, assist in creating
regulatory frameworks, and ensure enforcement.
Number Required: 2

Technology Warriors:

Role: Install, maintain, and monitor water quality systems, promote waste treatment
technologies, and support sustainable agricultural practices.
Number Required: 3

Capacity Building Warriors:

Role: Conduct training programs, lead public awareness campaigns, and facilitate
community engagement in pollution control efforts.
Number Required: 2

Field Data Collectors:

Role: Collect water quality data, monitor pollution sources, and collaborate with
technology warriors to ensure data accuracy and reliability.
Number Required: 2

Total Warriors Required: 9

Case Study: Yamuna River, Ganga River

Enclosure - 2

32

https://www.academia.edu/63692567/Assessment_of_Yamuna_River_Water_Quality_at_Agra_A_Case_Study
https://www.academia.edu/63692567/Assessment_of_Yamuna_River_Water_Quality_at_Agra_A_Case_Study
https://link.springer.com/chapter/10.1007/978-3-030-87067-6_2


2. Water Over-Extraction (Quantity Management)

Description:
Water over-extraction refers to the excessive withdrawal of water from rivers and aquifers
beyond sustainable limits, leading to reduced water levels, degradation of ecosystems, and a
negative impact on water quality. This issue often arises from agricultural activities, industrial
use, and domestic consumption without adequate regulation and monitoring. Addressing water
over-extraction is critical to maintaining ecological balance, ensuring water availability for future
generations, and supporting the health of riverine ecosystems.

Stakeholders:

Government Agencies: Responsible for creating and enforcing water management
policies and regulations.
Local Communities: Primary users of water resources for domestic, agricultural, and
small-scale industrial activities.
Farmers and Agricultural Organizations: Major consumers of water for irrigation
purposes.
Industries: Users of water for manufacturing and processing activities.
Environmental NGOs: Advocate for sustainable water use practices and ecosystem
conservation.
Researchers and Academics: Provide data, analysis, and recommendations for
sustainable water management.
Policy Makers: Develop policies and legislation to regulate water use and promote
conservation.

Interventions:

Policy:

Water Allocation Policies: Develop and enforce policies that set limits on water
extraction based on sustainable yield assessments. This includes creating legal
frameworks that regulate water use across different sectors.
Licensing and Permits: Implement a strict licensing system for water extraction, ensuring
compliance with sustainable practices. Regularly review and adjust permits based on
current water availability and usage trends.
Regulatory Frameworks: Establish clear regulations and guidelines for water extraction
and usage, incorporating penalties for non-compliance.
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Technology:

Hydrological Monitoring Stations: Install and maintain stations to continuously monitor
river flow rates, water levels, and extraction volumes. Use real-time data to manage
water allocation effectively.
Efficient Irrigation Systems: Promote the adoption of water-efficient irrigation
techniques such as drip and sprinkler systems to reduce water usage in agriculture.
Leakage Detection and Repair: Upgrade and maintain water supply infrastructure to
minimize water loss through leaks.

Capacity Building:

Training Programs: Provide training for government officials, water managers, and
community leaders on sustainable water management practices, including efficient
water use and conservation techniques.
Public Awareness Campaigns: Educate local communities on the importance of water
conservation through workshops, seminars, and media campaigns.
Community Engagement: Involve local communities in monitoring water usage and
reporting violations. Empower them to participate in decision-making processes related
to water management.

Warriors Required:

Policy Warriors:

Role: Develop and advocate for water allocation policies, assist in creating regulatory
frameworks, and ensure compliance with licensing systems.
Number Required: 2

Technology Warriors:

Role: Install, maintain, and monitor hydrological stations, promote and assist in
implementing efficient irrigation systems, and conduct infrastructure assessments for
leakage detection.
Number Required: 3

Capacity Building Warriors:

Role: Conduct training programs for various stakeholders, lead public awareness
campaigns, and facilitate community engagement and participation in water
management.
Number Required: 4

Total Warriors Required: 9
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3. Habitat (Ecology and Biodiversity) Restoration

Description:
Habitat and biodiversity degradation in river ecosystems result from human activities such as
deforestation, urbanization, and infrastructure development. These activities lead to habitat loss,
fragmentation, and degradation, threatening the survival of aquatic and terrestrial species.
Restoring habitat and biodiversity is crucial for maintaining ecosystem resilience, supporting
wildlife populations, and enhancing overall ecological health.

Stakeholders:

Government Agencies:
Ministry of Environment, Forest and Climate Change (MoEFCC)
State Forest Departments
National Biodiversity Authority
Municipal Corporations
Department of Fisheries

Non-Governmental Organizations (NGOs) and Civil Society
Research Institutions and Academia
Local Communities
Farmers and Agricultural Cooperatives
International Organizations and Donors:

World Wildlife Fund (WWF)
United Nations Environment Programme (UNEP)
Global Environment Facility (GEF)

Wildlife Conservation Bodies

Interventions:

Policy:

Habitat Protection Legislation: Strengthen and enforce laws protecting critical habitats
and biodiversity-rich areas.
Land Use Planning: Integrate biodiversity considerations into urban and rural planning
processes to minimize habitat fragmentation and loss.
Incentives for Conservation: Provide incentives for private landowners and communities
to participate in habitat restoration and conservation efforts.
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Technology:

Ecological Monitoring Systems: Deploy monitoring technologies to track habitat
restoration progress and assess biodiversity recovery.
GIS and Remote Sensing: Use spatial mapping and analysis tools to identify priority areas
for habitat restoration and monitor changes over time.
Restoration Technologies: Implement techniques such as reforestation, wetland
creation, and habitat enhancement to restore degraded ecosystems.

Capacity Building:

Training Programs: Conduct training workshops for stakeholders on habitat restoration
techniques, ecological monitoring, and sustainable land management practices.
Community Engagement: Involve local communities in habitat restoration projects, raise
awareness about the importance of biodiversity, and promote stewardship of natural
resources.
Research and Knowledge Sharing: Facilitate research partnerships to generate scientific
data on habitat restoration outcomes and share best practices globally.

Warriors Required:

Policy Warriors:

Role: Develop and advocate for habitat protection policies, assist in integrating
biodiversity considerations into land use planning, and ensure enforcement of
conservation legislation.
Number Required: 2

Technology Warriors:
Role: Implement ecological monitoring systems, utilize GIS and remote sensing
technologies for habitat mapping, and oversee the application of restoration techniques.
Number Required: 3

Capacity Building Warriors:
Role: Conduct training programs on habitat restoration and biodiversity conservation,
engage local communities in restoration activities, and facilitate knowledge sharing
among stakeholders.
Number Required: 2

Field Specialists:
Role: Execute on-the-ground habitat restoration projects, monitor ecological indicators,
and collaborate with technology warriors to ensure effective implementation.
Number Required: 2

Total Warriors Required: 9
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4. Riparian Zone Encroachment

Description:
Riparian zones are critical interfaces between land and water, playing essential roles in
maintaining water quality, biodiversity, and ecosystem stability. Encroachment into riparian
areas, often due to urbanization, agriculture, infrastructure development, and illegal settlements,
disrupts these functions. It leads to habitat loss, erosion, reduced water infiltration, and increased
pollution runoff into rivers. Managing riparian zone encroachment is crucial for preserving
ecological integrity and ensuring sustainable water resource management.

Stakeholders:

Government Agencies:
Ministry of Environment, Forest and Climate Change (MoEFCC)
State Forest Departments
Urban Development Authorities
Municipal Corporations

Non-Governmental Organizations (NGOs) and Civil Society
Landowners and Farmers
Infrastructure Development Agencies
Local Communities
Academic and Research Institutions

Interventions:

Policy:

Riparian Zone Protection Regulations: Develop and enforce regulations prohibiting
construction and land-use activities within riparian buffer zones.
Land Use Planning: Integrate riparian zone conservation into urban and rural planning
processes to minimize encroachment.
Eco-sensitive Zoning: Establish eco-sensitive zones along rivers to protect riparian
habitats and biodiversity.

Technology:

Geospatial Mapping: Utilize GIS and remote sensing technologies to map riparian zones,
monitor land-use changes, and assess encroachment impacts.
Monitoring Systems: Implement monitoring systems to track vegetation health, water
quality, and wildlife presence in riparian areas.
Floodplain Modeling: Use hydrological modeling to predict flood risks and inform land-
use decisions in riparian zones.
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Capacity Building:

Training Programs: Conduct workshops and training sessions for landowners, developers,
and policymakers on the importance of riparian zone conservation and sustainable land
management practices.
Community Engagement: Engage local communities in riparian restoration projects, raise
awareness about riparian zone functions, and promote stewardship of natural resources.
Legal Education: Provide legal education and support to enforce riparian protection
regulations and address encroachment challenges.

Warriors Required:

Policy Warriors:

Role: Develop riparian zone protection policies, advocate for regulatory frameworks, and
ensure compliance with conservation measures.
Number Required: 1

Technology Warriors:

Role: Implement geospatial mapping tools, monitor riparian health indicators, and apply
floodplain modeling techniques.
Number Required: 2

Capacity Building Warriors:

Role: Conduct training programs, engage with local communities, and facilitate knowledge
exchange on riparian zone management practices.
Number Required: 1

Field Specialists:

Role: Implement on-the-ground riparian restoration projects, monitor vegetation and wildlife
in riparian areas, and collaborate with technology warriors for data analysis.
Number Required: 1

Total Warriors Required: 5
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5. Climate Resilience

Description:
Climate resilience in river ecosystems refers to the capacity of rivers and their surrounding
landscapes to withstand and adapt to climate change impacts, such as extreme weather events,
altered precipitation patterns, and rising temperatures. Building climate resilience involves
integrating adaptation measures into river management strategies to minimise vulnerability,
ensure water security, and sustain ecosystem services amid changing climatic conditions.

Stakeholders:

Government Agencies:
Ministry of Environment, Forest and Climate Change (MoEFCC)
Water Resources Departments
Meteorological Departments
Disaster Management Authorities

Non-Governmental Organizations (NGOs) and Civil Society
Local Communities and Indigenous Groups
Urban Planning and Development Bodies
Academic and Research Institutions
International Organizations and Donors:

United Nations Framework Convention on Climate Change (UNFCCC)
Global Environment Facility (GEF)
Climate Investment Funds (CIF)

Interventions:

Policy:

Climate Adaptation Plans: Develop and implement climate adaptation strategies for
river basins, integrating climate resilience into water management policies.
Disaster Risk Reduction: Enhance early warning systems, emergency preparedness, and
response mechanisms for floods, droughts, and extreme weather events.
Regulatory Frameworks: Incorporate climate resilience criteria into infrastructure
development approvals and land-use planning regulations.

Technology:

Climate Monitoring Systems: Deploy advanced meteorological and hydrological
monitoring systems to track climate variables, river flow, and water quality under
changing climatic conditions.
Remote Sensing and GIS: Utilize satellite imagery and GIS tools for climate modeling,
vulnerability mapping, and scenario planning to assess climate impacts on river
ecosystems.
Green Infrastructure: Implement nature-based solutions such as green roofs, wetland
restoration, and sustainable drainage systems to enhance climate resilience.
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Capacity Building:

Training Programs: Conduct capacity-building workshops for stakeholders on climate change
adaptation strategies, sustainable water management practices, and ecosystem-based
approaches.
Community Engagement: Engage local communities in climate resilience projects, empower
community-based adaptation initiatives, and promote knowledge sharing on climate impacts
and adaptation measures.
Research and Innovation: Support research collaborations to develop climate-resilient
technologies and solutions tailored to river basin contexts.

Warriors Required:

Policy Warriors:

Role: Develop climate adaptation plans, advocate for climate resilience policies, and ensure
integration of adaptation measures into river basin management.
Number Required: 1

Technology Warriors:

Role: Implement climate monitoring systems, utilize remote sensing and GIS tools for climate
modeling, and promote green infrastructure solutions.
Number Required: 2

Capacity Building Warriors:

Role: Conduct training programs, engage with local communities, and facilitate knowledge
exchange on climate resilience and adaptation strategies.
Number Required: 1

Field Specialists:

Role: Implement climate resilience projects on the ground, monitor ecosystem responses to
climate impacts, and collaborate with technology warriors for data analysis.
Number Required: 1

Total Warriors Required: 5
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6. Riverine Protected Zones

Description:
 Riverine protected zones refer to designated areas along rivers that are legally protected to
conserve biodiversity, safeguard ecosystem services, and maintain natural habitats. These zones
play a crucial role in preserving water quality, supporting wildlife habitats, and providing
recreational and cultural values. Establishing and managing riverine protected zones involve
regulatory measures, community engagement, and effective monitoring to ensure long-term
conservation and sustainable use of natural resources.

Stakeholders:

Government Agencies:
Ministry of Environment, Forest and Climate Change (MoEFCC)
State Forest Departments
National Parks and Wildlife Sanctuaries Authorities
River Basin Authorities

Non-Governmental Organizations (NGOs) and Civil Society
Local Communities and Indigenous Groups
Tourism and Recreation Agencies
Academic and Research Institutions
International Organizations and Donors:

International Union for Conservation of Nature (IUCN)
Global Environment Facility (GEF)
Conservation International

Intervention:

Policy:

Legal Designation: Establish protected area status through legislation or administrative
measures to safeguard riverine habitats and biodiversity.
Zoning Regulations: Define buffer zones and land-use restrictions within protected areas
to minimize human impacts and promote ecological resilience.
Enforcement: Ensure enforcement of regulations and penalties for illegal activities
within protected zones.

Technology:

Remote Sensing and GIS: Utilize satellite imagery and GIS tools for mapping and
monitoring changes in riverine ecosystems, habitat fragmentation, and encroachments.
Ecological Monitoring Systems: Implement biodiversity monitoring programs to assess
species diversity, population dynamics, and habitat health within protected zones.
Surveillance Technologies: Deploy surveillance cameras and sensor networks to deter
poaching and illegal activities in protected areas.
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Capacity Building:

Training Programs: Conduct capacity-building workshops for park rangers, local
communities, and stakeholders on biodiversity conservation, sustainable tourism
practices, and ecosystem management.
Community Engagement: Involve local communities in conservation efforts, raise
awareness about the importance of riverine protected zones, and promote sustainable
livelihood options.
Education and Outreach: Develop educational materials, interpretive centers, and
guided tours to educate visitors about the significance of riverine ecosystems and
protected areas.

Warriors Required:

Policy Warriors:

Role: Develop and enforce policies for establishing and managing riverine protected
zones, coordinate with stakeholders, and ensure legal compliance.
Number Required: 1

Technology Warriors:

Role: Utilize remote sensing and GIS technologies for mapping and monitoring,
implement ecological monitoring systems, and oversee surveillance activities.
Number Required: 2

Capacity Building Warriors:

Role: Conduct training programs, engage with local communities, and facilitate
education and outreach initiatives on biodiversity conservation and sustainable use of
protected areas.
Number Required: 1

Field Specialists:

Role: Implement conservation projects within protected zones, conduct biodiversity
surveys, and collaborate with technology warriors for data analysis and monitoring.
Number Required: 1

Total Warriors Required: 5
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7. River Infrastructure Management

Description:
River infrastructure management involves planning, designing, constructing, operating, and
maintaining physical structures and facilities along rivers to meet diverse human needs while
minimizing environmental impacts. These infrastructures include dams, levees, weirs, locks,
bridges, and navigation channels, among others. Effective management ensures sustainable use
of river resources, balances socio-economic development with environmental conservation, and
enhances resilience to natural hazards.

Stakeholders:

Government Agencies:
Water Resources Departments
Ministry of Transport
Ministry of Environment, Forest and Climate Change (MoEFCC)
River Basin Authorities

Engineering and Construction Firms
Environmental and Conservation Organizations
Local Communities and Indigenous Groups
Navigation and Shipping Industries
Academic and Research Institutions
International Financing Institutions:

World Bank
Asian Development Bank (ADB)
European Investment Bank (EIB)

Intervention:

Policy:
Integrated River Basin Management Plans: Develop comprehensive plans integrating
infrastructure development with environmental and socio-economic considerations.
Regulatory Frameworks: Establish guidelines and standards for infrastructure design,
construction, and operation to minimize ecological impacts and ensure safety.
Public Participation: Involve stakeholders in decision-making processes to balance
competing interests and promote transparency in infrastructure projects.

Technology:
Hydrological Modeling: Utilize advanced modeling tools to assess river flow dynamics,
flood risks, and sediment transport for informed infrastructure planning.
Remote Sensing and GIS: Apply spatial analysis for site selection, environmental impact
assessment, and monitoring of infrastructure impacts on river ecosystems.
Smart Infrastructure: Incorporate technology such as automated flood gates, sensor
networks, and real-time monitoring systems for efficient operation and maintenance.
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Capacity Building:

Training Programs: Conduct capacity-building workshops for engineers, planners, and
policymakers on sustainable river infrastructure management practices, including
environmental safeguards and disaster risk reduction.
Community Engagement: Engage local communities in infrastructure planning and
implementation processes, raise awareness about project impacts, and address
community concerns.
Knowledge Sharing: Facilitate knowledge exchange among stakeholders, including
lessons learned from successful infrastructure projects and innovative solutions.

Warriors Required:

Policy Warriors:

Role: Develop and implement river infrastructure management policies, advocate for
sustainable development practices, and ensure compliance with regulatory frameworks.
Number Required: 1

Technology Warriors:

Role: Utilize hydrological modeling tools, apply remote sensing and GIS technologies for
infrastructure planning and monitoring, and implement smart infrastructure solutions.
Number Required: 2

Capacity Building Warriors:

Role: Conduct training programs, engage with local communities and stakeholders, and
facilitate knowledge sharing on sustainable river infrastructure management.
Number Required: 1

Field Specialists:

Role: Manage on-the-ground implementation of infrastructure projects, monitor
environmental impacts, and collaborate with technology warriors for data analysis and
mitigation measures.
Number Required: 1

Total Warriors Required: 5
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8. Baseflow Management

Description:
Baseflow management refers to the management of groundwater and surface water interactions
to maintain sustainable baseflows in rivers and streams. Baseflow is the portion of streamflow
that comes from groundwater seepage into the river channel, crucial for supporting aquatic
ecosystems, maintaining water quality, and sustaining water supply during dry periods. Effective
baseflow management involves balancing water withdrawals, land use practices, and
environmental conservation to ensure ecological integrity and human water needs are met.

Stakeholders:

Government Agencies:
Water Resources Departments
Ministry of Environment, Forest and Climate Change (MoEFCC)
State Water Boards
Agricultural Departments

Water User Associations
Local Communities and Indigenous Groups
Environmental and Conservation Organizations
Urban and Rural Development Authorities
Academic and Research Institutions

Intervention:

Policy:

Groundwater Management Plans: Develop and implement groundwater management
plans integrating surface water and groundwater interactions for sustainable baseflow.
Water Allocation Regulations: Establish regulations for water abstraction permits, water
rights, and minimum flow requirements to protect baseflow during extraction.
Drought Management Strategies: Develop strategies for drought preparedness and
adaptive water management to mitigate baseflow depletion during dry periods.

Technology:

Hydrogeological Modeling: Utilize modeling tools to assess groundwater recharge rates,
aquifer storage capacities, and groundwater-surface water interactions influencing
baseflow.
Remote Sensing and GIS: Apply satellite imagery and GIS techniques for mapping
groundwater resources, monitoring land use changes impacting recharge areas, and
assessing baseflow contributions.
Flow Monitoring Systems: Deploy flow monitoring stations to measure baseflow rates,
streamflow dynamics, and hydrological responses to land use and climate changes.
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Capacity Building:

Training Programs: Conduct workshops and capacity-building sessions for water
managers, farmers, and stakeholders on sustainable water use practices, groundwater
recharge techniques, and baseflow conservation.

Community Engagement: Involve local communities in water conservation initiatives,
raise awareness about the importance of baseflow for river health, and promote water-
saving behaviors.

Technical Assistance: Provide technical support and guidance to water user associations
and farmers on efficient irrigation practices and groundwater management strategies.

Warriors Required:

Policy Warriors:

Role: Develop and implement policies for baseflow management, advocate for
sustainable water use practices, and ensure compliance with water allocation
regulations.
Number Required: 1

Technology Warriors:

Role: Utilize hydrogeological modeling tools, apply remote sensing and GIS technologies
for groundwater assessment, and deploy flow monitoring systems for baseflow
monitoring.
Number Required: 2

Capacity Building Warriors:

Role: Conduct training programs, engage with local communities, and provide technical
assistance on sustainable water management and baseflow conservation practices.
Number Required: 1

Field Specialists:

Role: Implement on-the-ground projects for groundwater recharge, monitor baseflow
dynamics, and collaborate with technology warriors for data analysis and modeling.
Number Required: 1

Total Warriors Required: 5
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9. Tidal Rivers

Description:

Tidal rivers are influenced by the ebb and flow of tides, creating dynamic ecosystems that
support diverse habitats and species. Effective management of tidal rivers involves balancing
ecological conservation with human activities such as navigation, fishing, and urban
development. Key challenges include maintaining water quality, managing sedimentation,
preserving tidal marshes and wetlands, and addressing sea level rise impacts. Sustainable
management aims to enhance resilience to climate change while promoting sustainable use of
tidal river resources.

Stakeholders:

Government Agencies:
Ministry of Environment, Forest and Climate Change (MoEFCC)
Coastal Zone Management Authorities
Water Resources Departments
Fisheries Departments

Port Authorities and Navigation Agencies
Local Communities and Indigenous Groups
Environmental and Conservation Organizations
Urban Development Authorities
Academic and Research Institutions

Intervention:

Policy:

Integrated Coastal Zone Management Plans: Develop plans integrating tidal river
management with coastal zone policies, considering biodiversity conservation and
sustainable development.
Regulatory Frameworks: Establish regulations for dredging, land reclamation, and
industrial discharge to minimize impacts on tidal river ecosystems.
Climate Adaptation Strategies: Develop strategies for adapting to sea level rise and
increasing storm surges affecting tidal river habitats and communities.

Technology:

Hydrodynamic Modeling: Utilize modeling tools to simulate tidal dynamics, sediment
transport, and shoreline changes to inform management decisions.
Remote Sensing and GIS: Apply satellite imagery and GIS techniques for mapping tidal
wetlands, monitoring shoreline erosion, and assessing habitat changes.
Water Quality Monitoring: Implement monitoring systems to track water quality
parameters, nutrient levels, and pollution inputs affecting tidal river health.
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Capacity Building:

Training Programs: Conduct workshops and capacity-building sessions for stakeholders on
tidal river ecology, sustainable fishing practices, and coastal resilience measures.
Community Engagement: Engage local communities in tidal river conservation efforts, raise
awareness about ecosystem services, and promote stewardship of natural resources.
Livelihood Support: Provide alternative livelihood options and economic incentives for
sustainable use of tidal river resources, such as eco-tourism and community-based fisheries
management.

Warriors Required:

Policy Warriors:

Role: Develop policies and regulations for tidal river management, advocate for
sustainable development practices, and ensure compliance with coastal zone
management plans.
Number Required: 1

Technology Warriors:

Role: Utilize hydrodynamic modeling tools, apply remote sensing and GIS technologies
for habitat monitoring, and oversee water quality monitoring programs.
Number Required: 2

Capacity Building Warriors:

Role: Conduct training programs, engage with local communities, and provide technical
assistance on tidal river ecology and sustainable resource management.
Number Required: 1

Field Specialists:

Role: Implement on-the-ground conservation projects, monitor tidal river habitats, and
collaborate with technology warriors for data analysis and management strategies.
Number Required: 1

Total Warriors Required: 5

Case Study: Ichamati River
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10. Flood Warning

Description:
Flood warning systems are critical infrastructure designed to monitor hydrological conditions,
predict flood events, and provide timely alerts to communities at risk. Effective flood warning
systems help reduce flood-related hazards, mitigate property damage, and save lives by enabling
early response and evacuation measures. These systems integrate real-time data monitoring,
hydrological modeling, and community engagement to enhance flood resilience and disaster
preparedness in vulnerable areas.

Stakeholders:

Government Agencies:
Meteorological Departments
National Disaster Management Authorities
Water Resources Departments
Local Authorities and Municipalities

Emergency Response Agencies
Community and Civil Society Organizations
Infrastructure Development Agencies
Media and Communication Channels
Academic and Research Institutions

Intervention:

Policy:

Flood Risk Mapping: Develop and update flood hazard maps to identify vulnerable areas
and inform land-use planning and emergency response strategies.
Emergency Response Plans: Formulate and exercise flood response plans, including
evacuation routes, shelter locations, and coordination protocols among response
agencies.
Community Preparedness: Promote community-based disaster preparedness through
awareness campaigns, training programs, and drills on flood response and evacuation
procedures.

Technology:

Hydrological Monitoring: Install and maintain networked gauges and sensors to monitor
river water levels, rainfall intensity, and weather forecasts in real-time.
Flood Forecasting Models: Develop and implement hydrological models to simulate
flood scenarios, predict flood inundation areas, and estimate flood risk probabilities.
Early Warning Systems: Establish automated alert systems using SMS, sirens, mobile
apps, and broadcast media to disseminate timely flood warnings to at-risk communities.
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Capacity Building:

Training Programs: Conduct capacity-building workshops for emergency responders, local
authorities, and community leaders on flood forecasting, warning system operation, and
emergency management.
Public Awareness: Educate residents about flood risks, preparedness measures, and the
importance of heeding early warning messages through outreach activities and educational
materials.
Technical Support: Provide technical assistance and support to stakeholders for maintaining
and upgrading flood warning infrastructure and response capabilities.

Warriors Required:

Technology Warriors:

Role: Manage and operate hydrological monitoring systems, develop flood forecasting
models, and oversee early warning system implementation.
Number Required: 2

Policy Warriors:

Role: Develop and implement flood risk mapping, emergency response plans, and policies for
flood warning system integration with disaster management frameworks.
Number Required: 1

Capacity Building Warriors:

Role: Conduct training programs, engage with communities, and promote public awareness
on flood preparedness and response strategies.
Number Required: 1

Communication Specialists:

Role: Manage communication channels, disseminate flood warnings, and ensure effective
public outreach and engagement during flood events.
Number Required: 1

Total Warriors Required: 5

Enclosure - 2

50



11. Sediment Management

Description:
Sediment management in rivers involves the control and regulation of sediment transport to
maintain river morphology, water quality, and ecosystem health. Sediments can accumulate due
to erosion, land use changes, and infrastructure development, impacting navigation, flood
control, and aquatic habitats. Effective sediment management strategies are essential for
sustainable river basin management and ecosystem preservation.

Stakeholders:

Government Agencies:
Ministry of Environment, Forest and Climate Change (MoEFCC)
Water Resources Departments
River Basin Authorities
Environmental Agencies

Non-Governmental Organizations (NGOs) and Civil Society
Infrastructure and Development Agencies
Academic and Research Institutions
Local Communities
International Organizations and Donors:

World Bank
United Nations Development Programme (UNDP)
Asian Development Bank (ADB)

Intervention:

Policy:

Sediment Management Plans: Develop and implement sediment management plans
that integrate with river basin management strategies.
Regulatory Framework: Establish regulations for sustainable sediment extraction and
disposal practices.
Erosion Control Measures: Promote land use practices that reduce erosion and
sedimentation, such as vegetative buffers and soil conservation techniques.

Technology:

Sediment Monitoring Systems: Deploy monitoring technologies to assess sediment
transport dynamics, deposition rates, and sediment quality.
Hydraulic Modeling: Utilize hydraulic modeling tools to predict sediment movement and
inform management decisions.
Dredging Technologies: Implement advanced dredging techniques for sediment removal
in navigation channels and reservoirs.
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Capacity Building:

Training Programs: Conduct training sessions for stakeholders on sediment management
techniques, erosion control measures, and sustainable river basin management
practices.
Community Engagement: Involve local communities in sediment management activities,
raise awareness about sediment-related issues, and empower community participation
in decision-making processes.
Research and Innovation: Facilitate research collaborations to develop innovative
solutions for sediment management and share best practices across regions.

Warriors Required:

Policy Warriors:

Role: Develop sediment management plans, advocate for regulatory frameworks, and
ensure policy implementation.
Number Required: 1

Technology Warriors:

Role: Implement sediment monitoring systems, utilize hydraulic modeling tools, and
oversee the application of dredging technologies.
Number Required: 2

Capacity Building Warriors:

Role: Conduct training programs, engage with local communities, and facilitate
knowledge exchange on sediment management practices.
Number Required: 1

Field Specialists:

Role: Implement on-the-ground sediment management projects, monitor sediment
dynamics, and collaborate with technology warriors for data analysis.
Number Required: 1

Total Warriors Required: 5
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12. Urban River Management

Description:
Urban rivers face numerous challenges due to urbanization, including pollution, encroachment,
reduced flow, and degraded habitat quality. Managing urban rivers involves balancing human
needs with ecological integrity, ensuring water quality, flood management, and enhancing
biodiversity while promoting sustainable development practices.

Stakeholders:

Government Agencies:
Municipal Corporations
Urban Development Authorities
Water Supply and Sanitation Departments
Environmental Agencies

Non-Governmental Organizations (NGOs) and Civil Society
Urban Planning and Development Bodies
Local Communities
Industries and Businesses
Academic Institutions and Research Organizations
International Organizations and Donors:

United Nations Human Settlements Programme (UN-Habitat)
World Bank
Asian Development Bank (ADB)

Interventions:

Policy:

Urban River Restoration Plans: Develop comprehensive plans integrating urban river
management into city planning frameworks.
Regulatory Frameworks: Enforce regulations on wastewater discharge, land use near
rivers, and ecological protection measures.
Incentives for Sustainable Practices: Provide incentives for green infrastructure
development, sustainable drainage systems, and water-sensitive urban design.

Technology:

Real-Time Monitoring Systems: Implement sensors and data analytics for continuous
monitoring of water quality, flow rates, and flood levels.
Smart Water Management: Use technology for efficient water use, leakage detection,
and flood forecasting.
GIS and Remote Sensing: Utilize spatial analysis to identify critical areas for intervention
and monitor urban expansion impacts on rivers.
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Capacity Building:

Training Programs: Educate urban planners, engineers, and policymakers on integrated
water management strategies and sustainable urban river practices.
Community Engagement: Involve local communities in river clean-up drives, awareness
campaigns, and participatory planning processes.
Knowledge Exchange: Facilitate workshops and conferences to share best practices, case
studies, and research findings on urban river management.

Warriors Required:

Policy Warriors:

Role: Develop and advocate for urban river restoration plans, enforce regulatory
frameworks, and promote sustainable urban development policies.
Number Required: 2

Technology Warriors:

Role: Implement real-time monitoring systems, smart water management technologies,
and GIS applications for urban river management.
Number Required: 3

Capacity Building Warriors:

Role: Conduct training programs for stakeholders, engage communities in river
restoration initiatives, and facilitate knowledge exchange activities.
Number Required: 2

Field Specialists:

Role: Implement on-the-ground urban river restoration projects, monitor water quality
and ecological health, and coordinate with technology warriors for data collection and
analysis.
Number Required: 2

Total Warriors Required: 9

Case Study: Compendium-of-Case-Studies-on-Integrated-Urban-Water-Management.pdf (cwp-
india.org)

Total warriors to be trained and deployed at Phase 1 = 100 warriors
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