AlJRAVol. Xl Issue Il www.ijcms2015.co ISSN 2455-5967

Sustainable Wetland Management of Keoaladeo National Park,
Bharatpur, Rajasthan

*Dr. Abhishek Vashishtha
**Dheeraj Kumar Sharma

Abstract

Wetlands are among the most productive and ecologically significant ecosystems on Earth. They perform
important functions such as water regulation, groundwater recharge, flood moderation, nutrient cycling,
habitat provision, and biodiversity conservation. Keoladeo National Park, located in Bharatpur District of
Rajasthan, is one of India’s most important wetland ecosystems and is internationally recognized as a
Ramsar Site. The wetland supports a rich diversity of resident and migratory birds and provides habitat for
numerous species of flora and fauna. However, its ecological sustainability depends heavily on the
availability and management of water, habitat management, regulation of tourism, and participation of local
communities.

The present research paper examines the utilization and management of the Keoladeo National Park
wetland from a geographical and environmental perspective. It focuses on the physical setting, wetland
characteristics, biodiversity, water management, tourism, human interaction, major environmental
challenges, and possibilities for sustainable utilization. The study is based primarily on secondary
information obtained from government reports, published literature, research studies, official conservation
documents, and other relevant sources. The analysis indicates that water availability is one of the most
critical factors influencing the ecological health of the wetland. Sustainable water management, habitat
restoration, invasive-species control, regulated tourism, biodiversity monitoring, and greater community
participation are essential for long-term conservation.

Keywords: Wetland, Keoladeo National Park, Bharatpur, Water Management, Biodiversity, Sustainable
Utilization, Wetland Conservation, Tourism.

1. Introduction

Wetlands constitute an important component of the geographical environment because they represent an
interface between terrestrial and aquatic ecosystems. They support ecological processes and provide
numerous ecosystem services to human society. Wetlands regulate water flow, store floodwater, recharge
groundwater, support biodiversity, provide fish and other biological resources, and create opportunities for
tourism and environmental education.

India possesses a wide variety of wetlands distributed across different physiographic and climatic regions.
Rajasthan, despite being predominantly characterized by an arid and semi-arid climate, contains several
important wetlands. Among them, Keoladeo National Park in Bharatpur District occupies a distinctive
position because of its ecological importance and its role as a habitat for waterbirds.
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Keoladeo was historically developed as a waterfowl hunting reserve under the princely state of Bharatpur.
Over time, its importance shifted from hunting to wildlife conservation. The area was declared a bird
sanctuary and subsequently received national and international recognition for its ecological significance. It
was designated a Ramsar Wetland of International Importance and later became a National Park.

The ecological character of Keoladeo is strongly influenced by human intervention. Unlike many natural
wetlands, its water regime has historically been influenced by artificial water supply and management
structures. Consequently, the sustainability of the wetland depends not only on rainfall and natural
hydrological processes but also on effective water management.

The present study therefore focuses on the sustainable utilization and management of the Keoladeo
National Park wetland and examines the interaction between environmental resources, biodiversity,
tourism, and human activities.

2. Study Area

Keoladeo National Park is situated in Bharatpur District of eastern Rajasthan. Bharatpur forms part of the
relatively low-lying plains of eastern Rajasthan and is geographically influenced by the drainage systems of
the Gambhir and Banganga river basins.

The park is located near Bharatpur city and occupies an important position in the regional landscape. Its
geographical location has contributed to the development of a wetland ecosystem that provides suitable
habitat for numerous water-dependent species.

Table 1. General Geographical Profile of Keoladeo National Park

Particular Description
Name Keoladeo National Park
Location Bharatpur District, Rajasthan
Geographic Region Eastern Rajasthan
Ecosystem Wetland, woodland and grassland mosaic
Major significance Waterbird habitat and biodiversity conservation
International recognition Ramsar Site
Major environmental resource Wetland and associated habitats
Major management concern Water availability and habitat management
Major human activity Tourism and nature interpretation

Source: Ramsar Sites Information Service (RSIS), Keoladeo National Park; Government of Rajasthan,
Forest Department

The park is surrounded by an agricultural and settlement landscape. This geographical setting creates a
close relationship between the protected wetland and the surrounding human environment.
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3. Geographical Characteristics of the Wetland

Keoladeo represents a managed wetland ecosystem composed of shallow water bodies, marshes,
grasslands, woodland patches, scrub vegetation, and artificially maintained channels.

The wetland is characterized by seasonal variations in water availability. During periods of adequate water
supply, shallow wetlands provide favourable feeding and breeding grounds for aquatic birds. During dry
periods, declining water levels alter habitat conditions and influence the distribution of water-dependent
species.

Table 2. Major Components of the Keoladeo Wetland Ecosystem

Component Major Characteristics Ecological Significance
Shallow water bodies Seasonal/perennial water areas Feeding and breeding habitat
Marshes Waterlogged vegetation Aquatic biodiversity
Grasslands Open herbaceous areas Grazing and nesting habitat
Woodland Trees and shrubs Shelter and nesting
Scrub Dry and semi-dry vegetation Habitat diversity
Channels Water distribution structures Wetland water management

Source: Ramsar Sites Information Service (RSIS); Keoladeo National Park Management Plan

The spatial diversity of habitats is one of the major reasons for the ecological importance of the park.
4. Objectives of the Study

The major objectives of the present study are:

1. To examine the geographical characteristics of the Keoladeo National Park wetland.
To study the utilization of wetland resources.

To examine the role of water availability in wetland ecology.

To assess the importance of the wetland for biodiversity conservation.

To examine tourism-related activities in the park.

To identify major environmental and management problems.

To evaluate existing approaches to wetland management.

8. To suggest measures for sustainable utilization and conservation.

No g b owDd

5. Research Methodology
The study is primarily based on secondary information. Relevant data and information have been collected
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from government publications, forest and wildlife department documents, Ramsar-related information,
research papers, books, reports, and other published sources.

The methodology consists of four major stages:
5.1 Data Collection

Secondary data relating to geography, hydrology, biodiversity, tourism, conservation, and management
were collected from published sources.

5.2 Spatial Analysis

The geographical characteristics of the study area were examined with reference to location, drainage,
wetland distribution, surrounding land use, and habitat characteristics.

5.3 Descriptive Analysis
The available information was classified and presented through tables and descriptive analysis.
5.4 Interpretation

The results were interpreted from the perspective of sustainable wetland utilization, biodiversity
conservation, water management, tourism, and community participation.

6. Historical Development of Keoladeo National Park

The history of Keoladeo is closely connected with the development of water management in the Bharatpur
region. The wetland landscape was influenced by the construction and management of water-retaining
structures, which created suitable conditions for waterfowl.

Historically, the area was used as a hunting ground by the rulers of Bharatpur. With increasing recognition
of wildlife conservation, the area gradually changed from a hunting reserve to a protected wildlife area.

The transformation of Keoladeo reflects an important change in environmental perception—from
exploitation of wildlife resources toward conservation and sustainable management.

Table 3. Broad Historical Development

Stage Major Development
Historical period Wetland and water management associated with Bharatpur
Princely period Major waterfowl hunting area
Post-independence period Increasing wildlife conservation
Sanctuary period Protection of bird habitat
National Park period Strengthened legal protection
International recognition Recognition as a Ramsar Wetland
Present period Biodiversity conservation, research and regulated tourism

Source: Keoladeo National Park Management Plan; Government of Rajasthan, Forest Department;
UNESCO World Heritage Centre
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7. Biodiversity of Keoladeo National Park

Biodiversity is the most significant natural resource of Keoladeo. The wetland provides habitats for resident
and migratory birds. The availability of shallow water, aquatic vegetation, grassland, and woodland creates

a diverse habitat mosaic.

Bird populations are strongly influenced by water availability, food resources, nesting sites, vegetation

structure, and seasonal climatic conditions.
Table 4. Major Habitat Types and Associated Biodiversity

Habitat Important Ecological Role
Open water Aquatic and water-dependent birds
Marshland Feeding and breeding
Grassland Ground-feeding birds and nesting
Woodland Perching and nesting
Scrub Shelter and habitat diversity
Mudflats Feeding areas for waders

Source: Ramsar Sites Information Service (RSIS); Wildlife Institute of India; Keoladeo National Park

Management Plan

The park is particularly important as a wintering and migratory habitat for many bird species.

8. Water Resources and Water Management

Water is the most critical ecological factor in the functioning of Keoladeo wetland. The wetland ecosystem

requires sufficient water during appropriate seasons to maintain shallow-water habitats.

The water regime is influenced by rainfall, surface-water supply, surrounding hydrological conditions, and

management interventions.

Table 5. Major Water Sources and Their Functions

Water Source

Function

Rainfall

Natural seasonal water input

Surface-water supply

Maintaining wetland water levels

Water-retaining structures

Storage and distribution

Channels

Distribution of water within wetland

Local drainage

Supplementary hydrological contribution

Source: Keoladeo National Park Management Plan; Government of Rajasthan, Forest Department
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Insufficient water can lead to shrinking aquatic habitats, changes in vegetation, reduction in food
availability, and changes in bird distribution.

Therefore, water management should be based on ecological requirements rather than merely maintaining
the physical presence of water.

9. Water Availability and Wetland Ecology

The ecological health of the wetland is closely associated with the timing, quantity, and spatial distribution
of water.

Table 6. Relationship between Water Availability and Ecological Conditions

Water Condition Expected Ecological Effect
Adequate seasonal water Healthy aquatic habitat
Moderate water availability Suitable shallow-water habitat
Low water availability Reduction of aquatic habitat
Prolonged dryness Habitat degradation
Excessive water depth Reduction of suitable shallow feeding areas
Irregular water supply Disturbance of ecological cycles

Source: Compiled by the researcher based on Ramsar Sites Information Service, wetland-management
literature and published ecological studies

The management objective should therefore be to maintain an appropriate hydrological regime rather than
simply maximizing the amount of water in the wetland.

10. Wetland Utilization

The wetland provides several direct and indirect benefits to society. However, utilization needs to remain
within ecological limits.

Table 7. Major Forms of Wetland Utilization

Utilization Nature Importance
Biodiversity conservation Ecological \ery high
Wildlife habitat Ecological \ery high
Tourism Economic/social High
Environmental education Educational High
Scientific research Academic High
Nature interpretation Educational Moderate to high
Local livelihood support Socio-economic Moderate
Ecosystem services Environmental \ery high

Source: Compiled by the researcher from Ramsar Sites Information Service and wetland-management
literature
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The most important principle is that utilization should not compromise the ecological character of the
wetland.

11. Tourism and Recreation

Keoladeo National Park is an important tourism destination in Rajasthan. Birdwatching, wildlife
observation, photography, environmental education, and nature interpretation are major tourism activities.

Tourism generates economic benefits and increases public awareness regarding wetland conservation. At
the same time, excessive tourism can create pressure on sensitive habitats.

Table 8. Tourism Activities and Potential Environmental Effects

Tourism Activity Positive Contribution Possible Pressure
Birdwatching Conservation awareness Disturbance if unmanaged
Nature walks Environmental education Habitat trampling
Photography Awareness and documentation Disturbance in sensitive areas
Guided tours Employment and interpretation Visitor concentration
Cycling/vehicle-based tourism Accessibility Noise and movement pressure

Source: Compiled by the researcher from Keoladeo National Park Management Plan and relevant
tourism/conservation literature

Sustainable tourism should therefore emphasize visitor regulation, designated routes, interpretation, and
protection of sensitive habitats.

12. Role of Local Communities

The surrounding population is an important stakeholder in wetland conservation. Local communities
interact with the broader landscape through agriculture, employment, tourism-related services, and resource
use.

Community participation can improve conservation outcomes because local residents possess traditional
knowledge about water, vegetation, wildlife, and seasonal environmental changes.

Table 9. Potential Areas of Community Participation

Area Possible Community Role
Eco-tourism Guides and support services
Conservation awareness Local environmental education
Monitoring Reporting environmental changes
Livelihood diversification Nature-based employment
Waste management Maintaining cleanliness
Biodiversity protection Assistance in conservation programmes

Source: Keoladeo National Park Management Plan; Ramsar Sites Information Service; relevant research
studies
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Community participation should be incorporated into wetland management planning.

13. Major Environmental Problems

Despite its international importance, Keoladeo faces several environmental and management challenges.
Table 10. Major Problems of Keoladeo Wetland

Problem Major Impact
Water scarcity Reduction of wetland habitat
Irregular water supply Ecological imbalance
Climate variability Changes in hydrological conditions
Invasive vegetation Reduction of native habitat
Habitat succession Change in grassland and wetland structure
Tourism pressure Disturbance to sensitive areas
Surrounding land-use pressure Ecological stress
Reduced habitat quality Impact on biodiversity
Extreme climatic events Ecosystem instability

Source: Prepared by the researcher based on the findings of the present study and relevant wetland-
management literature

Among these, water scarcity and hydrological uncertainty remain particularly important because many
ecological processes depend directly on water availability.

14. Management Practices

Wetland management at Keoladeo requires an integrated approach involving water, habitat, wildlife,
tourism, research, and community participation.

Important management practices include:

Maintenance of appropriate water levels.
Restoration of degraded wetland habitats.
Management of invasive vegetation.
Maintenance of grassland and woodland mosaics.
Monitoring of bird populations.

Regulation of tourist movement.

Protection of breeding habitats.

Regular ecological monitoring.
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Sustainable Wetland Management of Keoaladeo National Park, Bharatpur, Rajasthan

Dr. Abhishek Vashishtha & Dheeraj Kumar Sharma



AlJRAVol. Xl Issue Il www.ijcms2015.co ISSN 2455-5967

9. Community participation.
10. Development of climate-resilient management strategies.

Table 11. Management Measures and Expected Outcomes

Management Measure Expected Outcome
Ecological water management Improved wetland health
Habitat restoration Increased habitat quality
Invasive-species management Improved native vegetation
Tourism regulation Reduced disturbance
Biodiversity monitoring Better conservation planning
Community participation Greater local support
Environmental education Improved conservation awareness
Scientific research Evidence-based management

Source: Prepared by the researcher based on the findings of the present study and relevant wetland-
management literature

15. Sustainable Wetland Management Framework

Sustainable management should integrate ecological conservation with socially beneficial and
economically viable activities.

Table 12. Proposed Sustainable Management Framework

Dimension Strategy
Ecological Habitat restoration and biodiversity protection
Hydrological Ecologically appropriate water management
Economic Sustainable nature tourism
Social Community participation
Educational Environmental awareness
Scientific Long-term monitoring and research
Administrative Integrated institutional coordination
Climate Climate-resilient wetland planning

Source: Prepared by the researcher based on the findings of the present study and relevant wetland-
management literature
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16. Results and Discussion

The analysis indicates that Keoladeo National Park is a highly valuable wetland ecosystem whose
ecological character depends on the interaction of water, vegetation, wildlife, and human management.

The wetland performs important ecosystem functions and provides habitat for a wide range of birds and
other organisms. Its location in eastern Rajasthan gives it particular significance because wetlands of
comparable ecological importance are relatively limited in the surrounding semi-arid landscape.

The study also indicates that wetland utilization has multiple dimensions. Tourism contributes to the local
and regional economy and creates opportunities for environmental education. However, utilization must be
carefully regulated because the wetland is ecologically sensitive.

Water management emerges as the central issue. Both insufficient water and inappropriate water
distribution can affect habitat quality. Consequently, water planning should consider ecological
requirements, seasonal variation, habitat-specific needs, and long-term climate variability.

Another important finding is that conservation cannot be separated from the surrounding socio-economic
environment. Local communities should therefore be considered partners in conservation rather than
merely external beneficiaries or users.

17. Suggested Sustainable Management Strategies
The following measures are recommended for sustainable management of Keoladeo National Park:
17.1 Integrated Water Management

A scientifically designed water-management plan should be developed based on ecological water
requirements and seasonal habitat needs.

17.2 Habitat Restoration

Degraded wetland areas should be restored through appropriate vegetation and hydrological management.
17.3 Biodiversity Monitoring

Regular monitoring of birds, vegetation, aquatic organisms, and habitat conditions should be undertaken.
17.4 Sustainable Tourism

Tourism should be managed through visitor limits in sensitive areas, designated routes, environmental
interpretation, and responsible tourism practices.

17.5 Invasive Species Control

Invasive and ecologically undesirable vegetation should be controlled through scientifically appropriate
methods.
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17.6 Community Participation

Local residents should be involved in conservation, eco-tourism, environmental education, and monitoring
programmes.

17.7 Climate-Resilient Planning

Long-term management should consider increasing climatic variability, changing rainfall patterns,
temperature changes, and potential water shortages.

17.8 Research and Data Management
Long-term ecological datasets should be maintained to support evidence-based decision-making.
18. Conclusion

Keoladeo National Park is one of the most significant wetland ecosystems of Rajasthan and has exceptional
importance for biodiversity conservation. Its geographical setting, habitat diversity, water regime, and
position along migratory bird routes contribute to its ecological significance.

The study demonstrates that the sustainable utilization and management of Keoladeo depend primarily on
maintaining ecological integrity while allowing appropriate tourism, research, education, and community-
oriented activities. Water availability is particularly important because changes in the quantity, timing, and
distribution of water directly influence wetland habitats and biodiversity.

The future conservation of Keoladeo requires an integrated approach involving hydrological management,
habitat restoration, biodiversity monitoring, sustainable tourism, community participation, and climate-
resilient planning. The wetland should be managed not merely as a protected area but as a dynamic socio-
ecological system in which ecological, economic, and social dimensions are interconnected.

Thus, sustainable wetland management can help maintain the ecological character of Keoladeo National
Park while ensuring that its biodiversity and ecosystem services continue to benefit present and future
generations.
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