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Water as a Resource: Water is one of Earth's most essential resources, vital for the survival
of all living organisms and playing a central role in various economic activities. It exists in
different forms—Iliquid, solid (ice), and vapor (gas)—and is found across the planet in oceans,
rivers, lakes, groundwater, and the atmosphere. Though around 71% of Earth's surface is covered
by water, only a small fraction is freshwater suitable for drinking, irrigation, and industrial use.

Importance of Water as a Resource

1. Human Consumption: Water is essential for drinking, sanitation, and hygiene.

2. Agriculture: It is critical for irrigation, which supports food production.

3. Industry: Water is used in manufacturing processes, energy production, and mining.
4. Ecology: Water supports aquatic ecosystems and is necessary for wildlife habitats.

5. Recreation and Tourism: Lakes, rivers, and seas are popular for recreational activities.

6. Cultural and Religious Significance: Water holds important cultural, spiritual, and religious
value in many societies.

However, despite its abundance, water is unevenly distributed and often in short supply where it
is most needed. The issue of water scarcity is exacerbated by climate change, population growth,
and pollution, making water resource management a global priority.

Types of Water Resources
Water resources are classified into different types based on their occurrence and usability:
1. Surface Water

Surface water refers to the water found on the Earth's surface in rivers, lakes, ponds, reservoirs,
and oceans. It is often the most accessible source of freshwater for human use. However, surface
water is also susceptible to pollution and contamination from industrial waste, agricultural
runoff, and domestic sewage.

Examples

- Rivers: Examples include the Ganges, Nile, Amazon, and Mississippi.



-Lakes: Examples include Lake Victoria, Great Lakes (North America), and Lake Baikal.

- Oceans and Seas: Oceans provide saltwater, which can be desalinated for freshwater use but at
high cost.

-Reservoirs: Man-made lakes or storage systems created by damming rivers to provide water
for domestic, agricultural, and industrial uses.

2. Groundwater

Groundwater is water stored beneath the Earth's surface in aquifers—permeable rocks or
sediments that contain and transmit water. It is one of the most reliable sources of water,
particularly in arid and semi-arid regions where surface water is scarce. Groundwater is accessed
through wells, boreholes, and springs.

Importance: Groundwater supports irrigation, drinking water supplies, and industry, especially in
areas with little surface water.

-Challenges: Over-extraction of groundwater leads to depletion, falling water tables, and
contamination with pollutants or saltwater intrusion in coastal regions.

3. Rainwater

Rainwater is the most direct and natural source of freshwater. Rainfall replenishes both surface
water bodies and groundwater through infiltration. Rainwater harvesting is a technique used to
capture and store rainwater for future use, often employed in areas where rainfall is seasonal or
unpredictable.

Rainwater Harvesting: This involves collecting rainwater from roofs or other surfaces and
storing it for later use in drinking, irrigation, and household needs. It is especially important in
regions facing water shortages.

4. Snow and Glaciers

Snow and glaciers serve as important freshwater reservoirs. In mountainous regions, the melting
of snow and glaciers during warmer months provides a steady supply of water to rivers and
lakes. Glacial meltwater is a crucial resource in many river systems across the world, such as the
Ganges in India and the Colorado River in the U.S.

Challenges: Due to global warming, many glaciers are retreating, which can lead to reduced
water availability in the long term.

5. Desalinated Water



Desalinated water is derived from the process of removing salt and other impurities from
seawater to make it fit for human consumption and industrial use. Desalination is commonly
used in arid regions like the Middle East, where freshwater sources are limited.

Limitations: Desalination is energy-intensive and expensive, making it less feasible for many
regions.

6. Atmospheric Water

Atmospheric water refers to water in the form of vapor present in the air, which can be captured
using special technologies such as atmospheric water generators. This source is typically not as
widely used but can be useful in regions with low precipitation and high humidity.

Challenges in Managing Water Resources

Water Scarcity: With growing populations and industrialization, the demand for water often
outpaces the available supply, leading to scarcity.

- Pollution: Industrial waste, pesticides, chemicals, and untreated sewage contaminate surface
and groundwater sources, making them unsafe for consumption.

- Climate Change: Altered weather patterns, including prolonged droughts and more intense
floods, affect water availability and distribution.

-Over-extraction: Excessive pumping of groundwater depletes aquifers, leading to sinking water
tables and ecological imbalance.

-Unequal Distribution: Some regions have abundant water resources, while others experience
severe shortages, requiring improved water distribution and sharing mechanisms.

Sustainable Water Management Practices

- Efficient Use**: Water-saving techniques, including drip irrigation, water recycling, and reuse
in industrial processes, can reduce overall demand.

- **Conservation**: Protecting water bodies from pollution, afforestation, and better watershed
management are crucial for maintaining water quality and availability.

- **Infrastructure Development**: Building and maintaining dams, reservoirs, and rainwater
harvesting systems to store and distribute water more effectively.

- **Legal and Policy Frameworks**: Enforcing regulations on water usage, pollution control,
and sustainable extraction can ensure equitable access to water resources.

Water Resources of Rajasthan



Rajasthan, located in the northwestern part of India, is known for its arid and semi-arid climate.
The state's water resources are crucial for sustaining agriculture, drinking water supplies, and
other activities. The main sources and issues related to water resources in Rajasthan are outlined

below:

1. Key Water Sources

1.

Rivers

o Chambal River: The Chambal River is considered the lifeline of Rajasthan. It
provides a significant amount of water to the state, especially for irrigation. The
Chambal Valley Project includes a series of dams and irrigation systems designed
to harness and manage this water resource.

o Luni River: Originating in the Aravalli Range, the Luni River is another
important river, though it is seasonal and has limited flow in the dry months.

o Other Rivers: The Mahi and Tapi rivers also contribute to water resources in
parts of Rajasthan.

Canals

o Indira Gandhi Canal: This major irrigation canal was designed to bring water
from the Punjab region to the arid areas of Rajasthan. It has significantly
increased agricultural productivity in the region.

o Rajasthan Canal System: This system includes a network of canals, primarily
fed by the Indira Gandhi Canal, used for irrigation and drinking water supply.

Groundwater

o Groundwater is a crucial source of water for Rajasthan. Due to the scarcity of
surface water, many areas rely heavily on wells and boreholes for drinking water
and irrigation.

o Challenges: Over-extraction of groundwater has led to declining water tables, and
the quality of groundwater in some areas is affected by salinity and
contamination.

Rainwater Harvesting

o Traditional Methods: Rajasthan has a long history of traditional rainwater
harvesting methods, including the construction of johads (check dams), tanks, and
stepwells to capture and store rainwater.

o Modern Initiatives: Recent initiatives promote rainwater harvesting in urban and
rural areas to enhance water availability.

Snow and Glaciers

o While Rajasthan does not have significant snow or glacier-fed rivers, the state
benefits indirectly from the Himalayan glaciers through rivers like the Indira
Gandhi Canal.

Challenges in Water Resource Management

1.

2.

Water Scarcity: Rajasthan faces acute water scarcity due to its arid climate and uneven
distribution of rainfall.

Over-Extraction: Excessive groundwater extraction for irrigation and drinking water has
led to a fall in the water table.



3. Pollution: Industrial activities and untreated sewage contribute to water pollution,
impacting both surface and groundwater.

4. Climate Change: Changing weather patterns, including erratic rainfall and prolonged
droughts, exacerbate water scarcity.

5. Infrastructure Needs: There is a need for better infrastructure to manage water
resources efficiently and to implement water conservation measures.

Government Initiatives

1. Mukhya Mantri Jal Swavlamban Abhiyan (MJSA): Aims to improve water

conservation and self-sufficiency through various water harvesting and conservation

projects.

Jal Jeevan Mission: Focuses on providing sustainable drinking water to rural areas.

3. Indira Gandhi Canal Project: Expands irrigation capabilities by bringing water from
the Indira Gandhi Canal to more regions.

N

Dublin-Rio Principles on Water and Sustainable Development

The Dublin-Rio Principles are foundational guidelines developed to address water management
and sustainability on a global scale. These principles were formulated during two key
international conferences:

1. Dublin Principles (1992)

Developed at the International Conference on Water and the Environment (ICWE) held in
Dublin, Ireland, the Dublin Principles focus on integrated water resources management. The four

key principles are:

1. Freshwater is a finite and vulnerable resource: It should be managed in an integrated
manner.

o Explanation: This principle emphasizes that water is limited and needs to be
managed holistically, taking into account both the natural and human systems that
interact with it.

2. Water development and management should be based on a participatory approach:
This includes the involvement of users, planners, and policymakers.

o Explanation: Stakeholder participation is crucial for effective water management.
Engaging local communities and users in decision-making processes ensures that
water management strategies are more relevant and effective.

3. Women play a central role in the provision, management, and safeguarding of
water: Gender considerations are important in water management.

o Explanation: Recognizing the significant role of women in managing water
resources highlights the need for gender-sensitive policies and practices.

4. Water has an economic value in all its competing uses: It should be recognized as an
economic good.



o Explanation: Treating water as an economic resource underscores the importance
of valuing it in all its uses, which can guide pricing, allocation, and investment
decisions.

2. Rio Principles (1992)

The Rio Principles were adopted at the United Nations Conference on Environment and
Development (UNCED) in Rio de Janeiro, Brazil. They include principles related to sustainable
development and environmental management:

1. Principle 2: States have the right to exploit their own resources but also have the
responsibility to ensure that activities do not cause environmental damage beyond their
borders.

o Explanation: This principle emphasizes national sovereignty over natural
resources while acknowledging global environmental responsibilities.

2. Principle 4: Environmental protection must constitute an integral part of the
development process and cannot be considered in isolation from it.

o Explanation: This principle integrates environmental protection into
development planning, promoting sustainable development practices.

3. Principle 5: Environmental issues are best handled with the participation of all concerned
citizens, at the relevant level.

o Explanation: Effective environmental management requires the involvement of
all stakeholders, including local communities, governments, and businesses.

4. Principle 8: To achieve sustainable development, environmental protection shall
constitute an integral part of the development process and cannot be considered in
isolation from it.

o Explanation: Sustainable development must balance economic, social, and
environmental goals, ensuring that environmental protection is integrated into
development strategies.

5. Principle 11: States shall enact effective environmental legislation and ensure its
enforcement.

o Explanation: The creation and enforcement of environmental laws are essential
for managing and protecting natural resources.

Concept of Water Stress

**Water stress** refers to the situation where the demand for water exceeds the available
supply, or when poor quality restricts its use. It is an indicator of the balance between water
demand and supply, and it highlights the strain on water resources in a given region.

Indicators of Water Stress:

1. Water Scarcity Index**: Measures the amount of available freshwater per capita. Regions
with less than 1,000 cubic meters per person per year are considered water-stressed.



2. **Demand-Supply Gap**: When water demand surpasses the available supply, it leads to
stress on resources.

3. **Water Quality**: Degraded water quality can exacerbate stress by making water
unsuitable for consumption or other uses.

Implications:

1. **Health Risks**: Limited access to clean water can lead to health problems such as
waterborne diseases.

2. **Economic Impact**: Water stress affects agricultural productivity, industrial
activities, and overall economic development.

3. **Social Conflict**: Competition for scarce water resources can lead to conflicts between
communities or nations.

Concept of Water Footprint

**Water footprint** is a measure of the total volume of freshwater used to produce goods and
services consumed by individuals, communities, or countries. It includes both direct and indirect
water use.

Types of Water Footprint:

1. **Blue Water Footprint**: Refers to the volume of freshwater used from surface or
groundwater sources. It includes water used for irrigation, industrial processes, and domestic
consumption.

2. **Green Water Footprint**: Refers to the volume of rainwater used for agricultural
production. It is the water stored in the soil that is utilized by crops.

3. **Grey Water Footprint™*: Represents the amount of freshwater required to dilute
pollutants to maintain water quality standards. It is an indicator of water pollution associated
with the production process.

4. **White Water Footprint**: Sometimes used to refer to the water required for specific
uses, such as industrial or municipal processes, although this term is less common.

Importance:




1. **Sustainability Assessment**: Helps in evaluating the sustainability of water use in
different activities and products.

2. **Resource Management**: Provides insights into water usage patterns, assisting in more
efficient water resource management.

3. **Consumer Awareness**: Raises awareness about the water consumption associated with
various products and services.

Water Resource Vision

**\Water resource vision** is a strategic framework that outlines long-term goals and objectives
for managing water resources in a region or country. It typically includes aspects such as:

1. **Sustainable Management**: Ensuring that water resources are used in a manner that
meets current needs without compromising future generations.

2. **Equitable Distribution**: Ensuring fair access to water resources across different regions
and communities.

3. **Protection of Ecosystems**: Preserving natural water systems and habitats to maintain
ecological balance.

4. **Integrated Management**: Coordinating between different sectors and stakeholders to
manage water resources effectively.

5. **Innovation and Technology**: Utilizing advanced technologies for water conservation,
purification, and efficient use.

Water Resource Vision**

A **Water Resource Vision** is a strategic framework or plan that outlines long-term objectives
and goals for the sustainable management and development of water resources. This vision is
crucial for addressing current and future water challenges and ensuring that water resources are
used efficiently and equitably.

Key Components of a Water Resource Vision

1Sustainable Management:

Objective: Ensure that water resources are managed in a way that meets the needs of the present
without compromising the ability of future generations to meet their own needs.

Actions: Implement water conservation practices, promote efficient water use, and develop
policies that support sustainable management.



2. Equitable Distribution:

- Objective: Ensure fair and equitable access to water resources across different regions,
communities, and sectors.

- Actions: Develop policies and infrastructure to address disparities in water access, especially
in underserved areas.

3. Protection of Ecosystems:

- Objective: Preserve and restore natural water systems and ecosystems to maintain
biodiversity and ecological balance.

- Actions: Implement conservation strategies, protect wetlands, and manage river basins to
support natural habitats.

4.Integrated Water Resources Management (IWRM):

- Objective: Coordinate the management of water resources across different sectors and
stakeholders to optimize water use and address competing demands.

- Actions: Develop integrated management plans that consider water supply, demand, quality,
and environmental impacts.

5. Innovation and Technology:

- **Objective**: Utilize advanced technologies and innovative practices to improve water
management and resource efficiency.

- **Actions**: Invest in research and development of new water-saving technologies,
treatment processes, and data management systems.

6. Public Participation and Awareness:

- Objective: Engage communities and stakeholders in water management decisions and
increase public awareness about water conservation.

- **Actions: Conduct educational programs, involve stakeholders in planning and decision-
making, and promote community-based water management initiatives.

7. Resilience to Climate Change:

- Objective: Enhance the ability of water systems to adapt to and withstand the impacts of
climate change.



-Actions: Incorporate climate change projections into water management plans, develop
infrastructure that can cope with extreme weather events, and implement adaptive management
practices.

8. Financial and Institutional Support:

- **QObjective**: Ensure that adequate financial resources and institutional frameworks are in
place to support water resource management efforts.

- **Actions**: Secure funding for water projects, build institutional capacity, and establish
effective governance structures for water management.

Mayjor Issues Related to Water Resources

Water resources face numerous challenges that impact their availability, quality, and
management. Addressing these issues is crucial for ensuring sustainable water use and
preventing future crises.

1. Water Scarcity

Description®**: Water scarcity occurs when demand for water exceeds the available supply or
when poor quality limits its use.

- **Causes**: Over-extraction, population growth, and climate variability.

- **Consequences**: Reduced availability of water for drinking, agriculture, and industry,
leading to potential conflicts and health issues.

2. Pollution

Description: Contamination of water bodies by harmful substances, including chemicals, heavy
metals, and pathogens.

Causes: Industrial discharge, agricultural runoff, sewage, and waste.

Consequences: Degraded water quality, adverse health effects, loss of aquatic biodiversity, and
higher treatment costs.

3. Over-Exploitation
-Description: Excessive use of water resources beyond their sustainable capacity.
- Causes: Intensive agricultural practices, industrial use, and high domestic water demand.

- Consequences: Depletion of groundwater, reduced river flows, and environmental degradation.



4. Climate Change
Description: Changes in climate patterns that affect water availability and distribution.
- Causes: Global warming, increased greenhouse gas emissions, and altered weather patterns.

- Consequences: Altered precipitation patterns, increased evaporation, and more frequent and
severe droughts and floods.

5. Inequitable Distribution

Description: Uneven access to water resources among different regions, communities, and social
groups.

-Causes: Geographic variability, infrastructure disparities, and socio-economic factors.

- **Consequences**: Disparities in water access and quality, leading to social and economic
inequalities.

6. Infrastructure Deficiencies

- **Description**: Inadequate or outdated infrastructure for water storage, distribution, and
treatment.

- Causes™*: Insufficient investment, maintenance issues, and lack of modernization.

- Consequences**: Inefficient water delivery, increased leakage and waste, and reduced service
reliability.

7. Biodiversity Loss

Description**: Decline in aquatic and terrestrial species due to changes in water bodies and
ecosystems.

- **Causes**: Pollution, habitat destruction, over-exploitation, and climate change.

- **Consequences**: Loss of species, disruption of ecological balance, and degradation of
ecosystem services.

8. Governance and Management Challenges

- **Description**: Issues related to the effectiveness and efficiency of water governance and
management practices.

- **Causes**: Weak regulatory frameworks, lack of coordination among stakeholders, and
inadequate enforcement.



- **Consequences**: Poor water management, increased conflicts, and inefficiencies in resource
allocation.

9. Public Awareness and Education

Description: Lack of awareness and education about water conservation and sustainable
practices.

Causes: Insufficient outreach, limited access to information, and low engagement.

Consequences: Ineffective water conservation efforts, continued wastage, and lack of public
support for water management initiatives.

Water Governance: Concept and Elements

Water Governance refers to the structures, processes, and practices that determine how water
resources are managed, allocated, and protected. It encompasses the roles of various
stakeholders, institutions, and policies in ensuring that water resources are used efficiently and
sustainably. Effective water governance is essential for addressing the complex challenges
related to water scarcity, pollution, and management.

Concept of Water Governance

Water governance is a multi-dimensional concept that involves the coordination and regulation
of water use, management, and protection. It integrates various aspects such as policy-making,
institutional arrangements, stakeholder participation, and regulatory frameworks. The aim is to
ensure equitable access to water, protect water resources, and promote sustainable development.

Key Elements of Water Governance

1. **Institutions and Agencies**:

- **Government Agencies**: National, regional, and local government bodies responsible for
water management and regulation (e.g., Ministry of Water Resources, local water boards).

- **International Organizations**: Entities such as the United Nations (UN), World Bank, and
international river basin organizations that play a role in transboundary water governance.

2. **Policies and Regulations**:

- **Water Laws**: Legal frameworks that govern water rights, allocation, and usage (e.g.,
water rights laws, pollution control regulations).

- **Management Plans**: Strategic plans and policies that outline objectives and actions for
water resource management (e.g., integrated water resource management plans, drought
management plans).



3. **Stakeholder Participation®*:

- **Public Involvement**: Engaging communities, local stakeholders, and the general public
in decision-making processes related to water management.

- **Private Sector**: Participation of businesses and industries in water conservation and
management practices.

4. **Resource Allocation**:

- **Water Pricing**: Setting prices for water use to reflect its value and manage demand (e.g.,
volumetric pricing, tiered pricing structures).

- **Allocation Mechanisms**: Systems for distributing water resources among various users
and sectors (e.g., allocation plans, water rights systems).

5. **Monitoring and Enforcement**:

- **Data Collection**: Gathering information on water availability, usage, and quality through
monitoring systems and research.

- **Compliance and Enforcement**: Ensuring adherence to regulations and policies through
inspections, penalties, and legal actions.

6. **Conflict Resolution**:

- **Dispute Mechanisms**: Processes and institutions for resolving conflicts over water
resources (e.g., mediation, arbitration).

- **Negotiation Platforms**: Forums for dialogue and negotiation among stakeholders to
address water-related disputes and challenges.

7. **Capacity Building**:

- **Training and Education**: Programs to enhance the skills and knowledge of water
management professionals and stakeholders.

- **|nstitutional Strengthening**: Building the capacity of institutions responsible for water
governance through resources, support, and reforms.

Dimensions of Water Governance

Water governance can be understood through various dimensions that reflect its complexity and
the need for a holistic approach:



1. **Institutional Dimension**:

- **Formal Institutions**: Government agencies, regulatory bodies, and legal frameworks that
establish and enforce water management policies.

- **Informal Institutions**: Community norms, customary practices, and local agreements that
influence water use and management.

2. **Policy Dimension**:
- **Regulatory Policies**: Rules and regulations that govern water use, quality, and allocation.

- **Strategic Policies**: Long-term plans and strategies for water resource management and
development.

3. **Participatory Dimension**:

- **Stakeholder Engagement**: Involvement of various stakeholders, including communities,
industries, and NGOs, in water management decisions.

- **Public Consultation**: Mechanisms for soliciting input and feedback from the public on
water-related issues and policies.

4. **Economic Dimension**:

- **\Water Pricing**: Economic tools and mechanisms for valuing and pricing water to manage
demand and allocate resources.

- **Funding and Investment**: Financial resources and investments needed for water
infrastructure, projects, and management.

5. **Environmental Dimension**:

- **Ecosystem Protection**: Measures to safeguard water-related ecosystems and maintain
ecological balance.

- **Sustainability Practices**: Policies and practices aimed at ensuring the long-term
sustainability of water resources.

6. **Technical Dimension**:

- **Data and Information**: Collection, analysis, and management of data related to water
availability, usage, and quality.



- **Technology and Innovation**: Adoption of technological solutions and innovations for
improving water management and conservation.

7. **Conflict Resolution Dimension**:

- **Negotiation Processes**: Mechanisms for resolving disputes and conflicts over water
resources through dialogue and negotiation.

- **Legal and Institutional Frameworks**: Systems for adjudicating and managing water-
related conflicts and claims.

Water Conflicts

Water conflicts arise when different stakeholders or regions have competing demands for limited
water resources. These conflicts can occur at various levels, from local to international, and can
be driven by factors such as scarcity, pollution, and unequal distribution.

Types of Water Conflicts

1. Local Conflicts:

- Between Users: Disputes among local water users (e.g., farmers vs. urban areas) over water
allocation and usage.

- **Community Conflicts**: Conflicts between communities or neighborhoods over access to
and control of water resources.

2. **National Conflicts**:

- **Regional Disputes**: Conflicts between different regions or states within a country over
water resources and allocation.

- **Infrastructure Projects**: Disputes arising from large-scale water infrastructure projects
(e.g., dams, reservoirs) that impact local communities and ecosystems.

3. **International Conflicts**:

- **Transboundary Rivers**: Disputes between countries sharing river basins or aquifers over
water allocation and management.

- **Global Agreements**: Conflicts related to international agreements and treaties on water
resources and transboundary management.



Strategies for Managing Water Conflicts

1. **Negotiation and Dialogue**: Facilitating discussions and negotiations among stakeholders
to reach mutually acceptable solutions.

2. **Mediation and Arbitration**: Using third-party mediators or arbitrators to resolve disputes
and conflicts over water resources.

3. **Legal Frameworks**: Establishing legal mechanisms and agreements to address and resolve
water-related conflicts.

4. **Integrated Management**: Implementing integrated water resources management (IWRM)
approaches to balance competing demands and promote cooperation.

Effective Water Governance Schemes*

Water governance refers to the political, social, economic, and administrative systems that
influence water's use and management. Effective water governance schemes aim to balance and
integrate different needs and values, ensuring the sustainable, equitable, and efficient use of
water resources.

Key Characteristics of Effective Water Governance Schemes:

1. Inclusiveness and Participation:

- Stakeholder Engagement: Water governance schemes must involve a wide range of
stakeholders, including government agencies, private sector actors, civil society, and local
communities.

- Decentralization: Local water user groups or community-based water management
organizations play a crucial role in ensuring that decisions reflect the needs and conditions at the
local level.

2. **Transparency and Accountability:**

- **Open Decision-Making Processes:** Decision-making should be transparent, with
information made accessible to the public.

- **Clear Institutional Roles:** Roles and responsibilities of various organizations and actors
in water governance should be clearly defined to avoid duplication and conflict.

- **Accountability Mechanisms:** These include audits, reviews, and public reporting to
ensure that those responsible for water governance act in the public's best interest.



3. **Sustainability:**

- **Resource Management:** Governance schemes should ensure that water resources are
used sustainably, maintaining ecosystems and services for future generations.

- **Integrated Water Resource Management (IWRM):** This approach promotes coordinated
development and management of water, land, and related resources.

4. **Legal and Regulatory Frameworks:**

- **Clear Laws and Policies:** Effective governance depends on well-defined laws and
regulations that govern water use, allocation, pollution control, and conservation.

- **Enforcement Mechanisms:** There should be mechanisms in place to ensure compliance
with water laws, regulations, and policies.

5. **Capacity Building and Education:**

- **Institutional Capacity Building:** Strengthening the capacity of local, regional, and
national institutions to manage water resources effectively is crucial.

- **Public Awareness Campaigns:** Educating the public about water conservation and the
importance of sustainable water use can contribute to better water governance.

6. **Adaptive Management:**

- **Flexible Governance Structures:** Given the variability in water availability due to climate
change and other factors, governance structures should be adaptive and able to respond to
changing conditions.

- **Monitoring and Evaluation:** Continuous assessment and monitoring of water resources,
policies, and governance practices help improve performance over time.

Indicators of Good Water Governance

Good water governance can be assessed using specific indicators. These indicators help track
progress toward effective water governance and identify areas needing improvement.

1. Effectiveness and Efficiency:

Water Allocation Efficiency: How well water is allocated to different uses, such as agriculture,
industry, and domestic consumption, to maximize benefits.

Cost-Effectiveness: The degree to which financial resources are used effectively in water
governance, including minimizing wastage and maximizing outcomes.



2. Equity and Inclusiveness:

- **Equitable Access:** Ensuring all segments of the population, particularly marginalized
and vulnerable groups, have access to clean and sufficient water.

- **Gender Equality:** Women's participation in water governance and their access to water
resources should be encouraged and measured.

3. Transparency and Accountability:

- **Public Access to Information:** The availability of information regarding water policies,
plans, and governance decisions to the general public.

- **Institutional Accountability:** The existence and effectiveness of mechanisms to hold
public officials and agencies accountable for their decisions and actions.

4. Sustainability:

- Environmental Sustainability:** Indicators include the health of aquatic ecosystems,
biodiversity levels, and the maintenance of environmental flows in rivers and lakes.

- Sustainable Resource Use:** Measuring how effectively water resources are managed to
prevent depletion and overuse.

5. Resilience and Adaptability:

- **Adaptation to Climate Change:** The degree to which water governance systems are
responsive and adaptable to the impacts of climate change on water resources.

- **Crisis Management Capacity:** Indicators measuring the ability to respond to water-
related emergencies such as droughts, floods, and contamination events.

6. Legal and Institutional Framework:

- **Coherence of Laws and Policies:** Alignment of water laws and policies with other
environmental, land-use, and agricultural policies.

- **Institutional Collaboration:** The level of cooperation and coordination between different
governmental agencies, non-governmental organizations, and private sector stakeholders.

7. Public Participation:

- **Stakeholder Engagement:** The level of public and stakeholder involvement in decision-
making processes related to water governance.

- **Participation by Civil Society Organizations:** The role and effectiveness of civil society
groups in advocating for water governance reforms.



Examples of Effective Water Governance Schemes:

1. **Australia's Murray-Darling Basin Plan:**

- This plan aims to manage water resources across states, balancing environmental, economic,
and social needs in one of Australia's most significant river systems. Stakeholder engagement
and adaptive management are key components of the plan.

2. **South Africa's National Water Act (1998):**

- This act promotes equity in water access and includes provisions for the protection of aquatic
ecosystems. It supports decentralized decision-making through water user associations and
catchment management agencies.

3. **The European Union's Water Framework Directive (WFD):**

- The WFD is an overarching framework aimed at protecting and improving the EU’s water
resources. It incorporates public participation, monitoring, and integrated water management as
key components of effective water governance.

Water Governance in India

Water governance in India is a complex and multi-faceted process, involving a range of
stakeholders across various levels of government, private sector, civil society, and local
communities. Given India's diverse geography, rapidly growing population, and increasing water
stress, effective governance is essential to managing water resources sustainably and equitably.

Key Features of Water Governance in India
1. Federal Structure and Division of Responsibilities:**

- **Constitutional Allocation of Powers:** Water is primarily a state subject under the Indian
Constitution. This means that individual states have the responsibility for managing water
resources within their territories. However, the central government plays a significant role in
cases of inter-state rivers and issues of national interest, such as major river projects, water
pollution control, and water-related conflicts between states.

- **Inter-State River Disputes:** Given the federal nature of India’s governance system,
disputes between states over water sharing (e.g., Cauvery, Yamuna, Krishna) have been a
persistent challenge. The Inter-State Water Disputes Act (1956) empowers the central
government to establish tribunals to resolve such disputes.

2. **Legal and Institutional Frameworks:**



- **National Water Policy:** India’s water governance is guided by the National Water Policy,
first introduced in 1987 and revised in 2002 and 2012. The policy emphasizes principles of
integrated water resources management (IWRM), sustainability, equity, and conservation.

- **Central Water Commission (CWC):** The CWC is a key technical organization under the
Ministry of Jal Shakti, responsible for managing water resources, dam safety, and flood
forecasting.

- **National Mission for Clean Ganga (NMCG):** This mission is tasked with the
rejuvenation, protection, and conservation of the Ganga river and its tributaries through
initiatives like pollution control, riverfront development, and biodiversity conservation.

3. **Integrated Water Resources Management (IWRM):**

- **Basin-Level Planning:** India is gradually adopting IWRM, where water management is
based on river basins rather than administrative boundaries. River basin organizations (RBOs)
are being established to coordinate water management across states.

- **Water Resource Information System:** The central government has developed the India
Water Resources Information System (WRIS), an online platform that provides data and tools for
integrated water resources planning at various levels.

4. **Water Policies and Programs:**

- **Jal Shakti Abhiyan:** This is a central government campaign to promote water
conservation, rainwater harvesting, and efficient water use. The campaign focuses on drought-
prone districts, promoting awareness and participatory approaches.

- **Atal Bhujal Yojana (Atal Jal):** This is a community-led program aimed at improving
groundwater management in seven states, focusing on water-stressed areas through sustainable
agricultural practices, water use efficiency, and community participation.

- **Swachh Bharat Mission and Drinking Water Schemes:** The mission focuses on
sanitation and safe drinking water provision, with the Har Ghar Jal initiative under the Jal Jeevan
Mission targeting tap water connections to every rural household by 2024.

5. **Public-Private Partnerships and Civil Society Engagement:**

- **Corporate and NGO Participation:** Companies and NGOs have become key stakeholders
in water governance, particularly in the areas of water conservation, watershed management, and
awareness campaigns. CSR initiatives like water stewardship by industries have contributed to
better water management practices.

- **Community-Driven Initiatives:** Local communities, often with the support of NGOs,
have been central to grassroots water conservation projects. A notable example is the revival of
traditional water harvesting systems such as johads, baolis, and tankas in Rajasthan and Gujarat.



6. **Challenges in Water Governance:**

- **Water Scarcity and Overexploitation:** Rapid population growth, urbanization, and
industrialization have increased water demand, leading to the over-extraction of groundwater and
declining water tables, particularly in the agriculturally intensive northwestern states.

- **Inter-State River Disputes:** Conflicts over the sharing of water from inter-state rivers,
such as the Cauvery and Yamuna, remain unresolved for long periods, leading to legal battles,
political tensions, and occasional public unrest.

- **Water Pollution:** Industrial effluents, untreated sewage, and agricultural runoff have led
to severe contamination of India’s rivers and lakes. Major rivers like the Ganga, Yamuna, and
Godavari suffer from high levels of pollution.

- **Climate Change Impacts:** Variability in rainfall patterns, the increasing frequency of
floods and droughts, and the retreat of Himalayan glaciers pose significant risks to India's water
resources and necessitate adaptive governance approaches.

Key Indicators of Good Water Governance in India

1. **Water Access and Equity:**

- The success of schemes like the Jal Jeevan Mission, which aims to provide safe drinking
water to all households, serves as an indicator of improved water access and equitable
distribution.

2. **nstitutional Capacity and Coordination:**

- The effectiveness of institutions like the Central Water Commission, National Green
Tribunal, and state water departments in managing water resources and resolving disputes
reflects the strength of water governance.

3. **Public Participation and Community Empowerment:**

- The involvement of local communities in water conservation and management through
participatory governance models, such as Watershed Development Committees and Water User
Associations (WUAS), indicates progress towards decentralized water governance.

4. **Sustainability of Water Resources:**

- Improvements in groundwater management through programs like Atal Bhujal Yojana, as
well as efforts to revive traditional water harvesting systems, are indicators of sustainable water
management practices.

5. **Pollution Control and Environmental Protection:**



- The success of programs like the Namami Gange Mission, which focuses on reducing
pollution in the Ganga river, is a critical indicator of India's progress in managing water pollution
and protecting aquatic ecosystems.

Reform and Future Directions in Water Governance

1. Policy Coherence and Alignment:

- Efforts to ensure that water policies at the national, state, and local levels are aligned with
broader development and environmental goals, such as climate adaptation, urbanization, and
food security.

2. Strengthening Legal Frameworks:

- A need for stronger laws to manage groundwater extraction, regulate water use, and protect
water bodies from pollution. A National Water Framework Law has been proposed but remains
under debate.

3. Technological Innovations and Data-Driven Governance:

- Leveraging technology, such as remote sensing and GIS, for better water monitoring,
resource mapping, and management. The use of data platforms like WRIS will become
increasingly important in enabling informed decision-making.

4. Climate Resilience:

- Strengthening resilience to climate change through infrastructure development (e.g., flood
control, drought mitigation) and adaptive governance frameworks that respond to changing water
availability.

Steps Taken for the Improvement of Water Resources in Rajasthan

Rajasthan, the driest state in India, faces acute water scarcity due to its arid climate, low rainfall,
and overexploitation of groundwater. To address these challenges, various steps have been taken
by the state and central governments, along with civil society, to improve water resource
management and ensure water availability for agricultural, domestic, and industrial purposes.

Key Steps for Water Resource Improvement in Rajasthan

1. **Promotion of Traditional Water Harvesting Systems:**

- **Revival of Traditional Systems:** Rajasthan has revived traditional water conservation
structures such as **Johads**, **Baoris**, **Tankas**, **Nadis**, and **Kunds**, which
have historically been used for rainwater harvesting. These structures capture rainwater and store



it for future use, significantly improving groundwater recharge and water availability in rural
areas.

- **Community Participation:** NGOs like the **Tarun Bharat Sangh** have played a key
role in mobilizing communities to restore these systems, leading to better water availability and
rejuvenation of dry rivers such as the **Arvari**,

2. **Groundwater Management and Conservation:**

- **Atal Bhujal Yojana (Atal Jal):** A central government initiative with a strong focus on
groundwater management. Rajasthan is one of the key states covered under this program, which
aims to improve groundwater levels through community participation, water budgeting, and
efficient water use in agriculture.

- **Restricting Over-Exploitation:** The state government has enacted laws to regulate
groundwater extraction by industries and farmers, particularly in areas that are classified as
overexploited or critical.

3. **Rainwater Harvesting:**

- **Mandatory Rooftop Rainwater Harvesting:** The Rajasthan government has made rooftop
rainwater harvesting compulsory in all government buildings, urban areas, and newly
constructed houses. This step is aimed at capturing rainwater runoff, reducing dependence on
groundwater, and preventing waterlogging in cities.

- **Rajiv Gandhi Jal Sanchay Yojana:** Launched in 2019, this scheme focuses on rainwater
harvesting and storage by constructing rainwater harvesting structures in rural and urban areas. It
also includes initiatives to build small ponds, check dams, and other structures to store water.

4. **Watershed Management and Afforestation:**

- **Pradhan Mantri Krishi Sinchayee Yojana (PMKSY):** This scheme includes the
**Integrated Watershed Management Programme (IWMP)** component, which promotes
watershed development in Rajasthan to conserve water, prevent soil erosion, and enhance
groundwater recharge. This approach has been crucial in arid and semi-arid regions where
agriculture depends heavily on rain-fed water sources.

- **Afforestation and Soil Conservation:** Rajasthan has promoted afforestation programs to
prevent desertification, retain soil moisture, and protect watersheds. The **Green Rajasthan
Campaign** has been implemented to increase forest cover and prevent land degradation.

5. **Canal Irrigation and Surface Water Management:**

- **Indira Gandhi Canal Project (IGCP):** One of the largest canal systems in India, the IGCP
has transformed the desert landscape by providing irrigation to large areas of western Rajasthan.



The canal brings water from the Sutlej River in Punjab, supporting agriculture, drinking water
supply, and industrial use.

- **Restoration of Canals and Reservoirs:** The Rajasthan government has undertaken efforts
to clean, desilt, and restore canals, lakes, and reservoirs to improve the storage and distribution
of surface water. Projects include the restoration of **Ramgarh Lake** in Jaipur and **Ana
Sagar Lake** in Ajmer.

6. **Pipeline Projects for Drinking Water:**

- **Mahi-Bajajsagar Dam Project:** The Mahi River water is used to supply drinking water to
parts of southern Rajasthan through this project. It includes the construction of a pipeline
network that delivers water to remote villages and urban centers.

- **Jal Jeevan Mission:** Rajasthan is implementing this national mission to ensure that every
rural household has access to a functional tap water connection by 2024. Large-scale pipeline
projects are being carried out to extend water supply coverage across the state.

7. **Solar Energy for Water Pumping:**

- **KUSUM Scheme (Kisan Urja Suraksha evam Utthaan Mahabhiyan):** Under this scheme,
the Rajasthan government has promoted the use of solar-powered pumps to provide water for
irrigation. This helps farmers access water efficiently while reducing dependence on grid
electricity or diesel for pumping groundwater.

8. **Desalination Plants and Water Recycling:**

- **Desalination Projects:** The state is exploring the use of desalination plants to treat saline
water, particularly in coastal and desert areas where fresh water is scarce. Pilot projects have
been set up to provide drinking water in water-stressed districts.

- **Grey water Recycling:** In urban areas, the state is promoting the reuse and recycling of
greywater (from sinks, showers, and washing machines) for non-potable purposes like irrigation,
cleaning, and industrial use.

Government Organizations and Schemes

1. **Public Health Engineering Department (PHED):**

- The PHED is responsible for providing safe drinking water across the state, particularly in
rural areas. It implements schemes such as the Jal Jeevan Mission, focusing on rural water
supply through pipelines and hand pumps.

2. **Rajasthan Water Resources Department (WRD):**



- The WRD oversees the management, conservation, and development of water resources in
the state. It implements irrigation projects, dam construction, and restoration, as well as the
regulation of groundwater usage.

3. **Rajasthan Groundwater Department:**

- This department monitors groundwater levels, quality, and usage across the state. It is also
responsible for enforcing groundwater extraction regulations and promoting artificial recharge
through rainwater harvesting.

4. **Rajasthan Urban Infrastructure Development Project (RUIDP):**

- The RUIDP is tasked with improving urban water supply systems and sanitation
infrastructure. The project focuses on upgrading pipelines, treatment plants, and reservoirs in
cities and towns.

5. **Jal Shakti Abhiyan:**

- Launched by the central government, this campaign has been adopted by Rajasthan to
promote water conservation and rainwater harvesting. It is a mass movement focusing on public
participation to increase water availability.

6. **Mukhyamantri Jal Swavlamban Abhiyan (MJSA):**

- One of the flagship programs of the Rajasthan government, MJSA aims to make villages self-
sufficient in water through watershed management, rainwater harvesting, and improving
irrigation systems. It encourages local communities to participate in water conservation and
resource management.

7. **Rajiv Gandhi Lift Canal Scheme:**

- This scheme ensures the supply of drinking water to water-scarce regions of western
Rajasthan by lifting water from distant sources and distributing it through a network of pipelines.

8. **Parwan Major Irrigation Project:**

- This ambitious irrigation project is being developed to supply water to several districts in
southeastern Rajasthan. It aims to provide irrigation to nearly 2 lakh hectares of agricultural land
and drinking water to over 800 villages.



