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ABSTRACT 

The Ramsar Convention on Wetlands, established in 1971, seeks to conserve and enhance 

the ecological functions of wetlands, including their role as habitats for endangered species. 

While human interference and use of heavy machineries are heavily restricted in Ramsar-

designated areas. These ecosystems provide essential services such as irrigation, 

groundwater recharge, and flood control. As of 2025, India is home to 89 Ramsar sites. 

However, wetlands continue to face significant threats from urbanization, industrialization, 

agricultural expansion, and inadequate infrastructure, which contribute to their degradation 

and the loss of biodiversity. To address these issues, strategies focusing on the protection 

and preservation of wetlands are being implemented, with the primary goal of preventing 

further degradation. Effective conservation requires strict regulations and continuous 

monitoring to maintain the ecological integrity of these critical areas. Nature-based 

solutions, such as enhancing water availability, promoting agroforestry, and utilizing natural 

reservoirs can help address climate-related challenges like drought. Although the numbers of 

new Ramsar sites has increased in recent years, ensuring their proper management remains 

a critical challenge. Therefore, the government must prioritize sustainable management 

practices to achieve long-term conservation outcomes and support biodiversity. 
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INTRODUCTION 
 

etlands are among the most 

ecologically valuable and 

productive ecosystems on Earth. In 

addition to supporting a rich diversity of plant 

and animal life, they offer essential ecosystem 

services such as flood control, groundwater 

recharge, water purification, and climate 

regulation (Prasad et al., 2002; Whitehouse et 

al., 2008). In India, wetlands play a vital role 

in sustaining biodiversity and supporting local 

communities (Biswas et al., 2016). 

Recognizing their significance, the Ramsar 

Convention on Wetlands was established in 

1971 to promote the conservation and 

sustainable use of wetlands globally, with a 

particular emphasis on their role as habitats for 

endangered species and natural solutions to 

climate challenges. As of February, 2025, 

India is home to 89 Ramsar-designated 

wetlands, including four newly added sites—

two in Tamil Nadu, one in Sikkim, and one in 

Jharkhand. These wetlands are critical not only 

for ecological health but also for human well-

being. They act as reservoirs of biodiversity, 

provide resources such as water and food, and 

serve as breeding grounds for many threatened 

species (Davidson, 2016). Additionally, 

wetlands function as natural water filters, 

helping to maintain water quality and regulate 

supply. Their capacity to store carbon also 

makes them valuable in the fight against 

climate change. 

Despite growing recognition, wetlands in India 

continue to face serious threats from rapid 

urbanization, industrialization, agricultural 

expansion, and weak infrastructure. 

Overexploitation of wetland resources, 

excessive water withdrawal, and the spread of 

invasive species further exacerbate the 

degradation of these ecosystems. The Ramsar 

Convention promotes "wise use" through 

national action and international cooperation, 

emphasizing the importance of ecological 

awareness, regulatory frameworks, and 

continuous monitoring (Chandra et al., 2021). 

To ensure the long-term protection of these 

critical habitats, India must prioritize 

sustainable management practices. Nature-

based solutions, such as agroforestry, 

restoration of natural reservoirs, and climate-

adaptive water management can enhance 

resilience and mitigate environmental 

pressures. Effective conservation of Ramsar 

sites is not only essential for protecting 

biodiversity but also for securing ecological 

and economic benefits for future generations. 

Significance of Ramsar Sites 

Ramsar sites represent some of the most 

productive and vital ecosystems on the planet. 

These wetlands play a crucial role in 

supporting human well-being, ecological 

stability, and biodiversity conservation. As 

natural reservoirs of biological diversity, 

Ramsar-designated wetlands provide water, 

food, and habitat for a wide array of plant and 

animal species, many of which are 

endangered, vulnerable, or endemic. The 

Ramsar Convention, underscores the 

importance of conserving wetlands and 

preventing their encroachment, both for 

present and future generations (Davidson, 

2016). These ecosystems are indispensable for 

human survival, offering services that support 

agriculture, fisheries, and water supply, 

thereby contributing directly to food security 

and livelihoods. Ecologically, Ramsar sites 

provide essential habitats for various species, 

enabling them to thrive and reproduce. 

Wetlands also serve as critical stopover points 

for migratory birds. Moreover, they play a key 

role in maintaining water quality and quantity. 

Acting as natural filters, wetlands remove 

pollutants, recharge groundwater, and regulate 

water flow, which is particularly important in 

times of drought or flood. From a climate 

perspective, wetlands are significant carbon 
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sinks. They store large amounts of carbon in 

their plant biomass and soils, thus helping to 

mitigate the effects of climate change. By 

conserving Ramsar sites, we can reduce 

greenhouse gas emissions, increase climate 

resilience, and protect communities from 

extreme weather events.  

Problems Facing Ramsar Sites 

Despite their ecological importance, Ramsar 

sites are under growing threat from a wide 

range of human activities. Rapid agricultural 

expansion, urbanization, industrialization, and 

infrastructure development have significantly 

altered natural landscapes, contributing to the 

degradation of wetland ecosystems and loss of 

biodiversity. One of the primary challenges is 

pollution, particularly from agricultural runoff, 

industrial discharge, and untreated sewage. 

The excessive use of pesticides, fertilizers, and 

the presence of heavy metals in water sources 

reduce water quality and disrupt aquatic 

ecosystems. These contaminants can be lethal 

to fish, amphibians, and invertebrates, causing 

cascading effects throughout the food web. 

Additionally, overexploitation of wetland 

resources poses a severe threat. Activities such 

as overfishing, unsustainable water extraction, 

and the harvesting of wetland vegetation 

compromise the ecological balance and 

productivity of these ecosystems.  

The introduction of invasive species further 

worsens the situation by outcompeting native 

flora and fauna, altering habitat structures, and 

disrupting food chains. Hydrological changes 

caused by the construction of dams, canals, 

and water diversion projects are particularly 

damaging to wetlands. These alterations affect 

the natural flow and distribution of water, 

reducing availability during critical periods 

and harming breeding and feeding grounds for 

aquatic and terrestrial species.Climate change 

is another growing threat. Rising temperatures, 

sea-level rise, and changing rainfall patterns 

are altering the physical and chemical 

conditions of wetlands, making them less 

hospitable for many species (Xi et al., 2020). 

Coastal wetlands, in particular, are vulnerable 

to saltwater intrusion and erosion, while inland 

wetlands face drying and increased frequency 

of extreme weather events. Research on 

Ramsar sites in India highlights the impact of 

human-induced pressures such as land-use 

changes, urban sprawl, and industrial 

encroachment (Zhang et al., 2010). These 

factors not only degrade habitat quality but 

also reduce the capacity of wetlands to deliver 

essential ecosystem services like water 

purification, flood control, and carbon 

sequestration. 

List of Ramsar Sites in India by State (2025) 
State No. of 

Site (s) 

Name of Site (s) 

Andhra 

Pradesh  

01 Kolleru Lake 

Assam 01 Deepor Beel 

Bihar 03 Nakti lake, Nagi Bird Sanctuary 

and Kanwar Lake 

Gujarat 04 Thol Lake, Khijadiya Wetland, 

Wadhvana Wetland and 
Nalsarovar Bird Sanctuary 

Goa 01 Nanda Lake 

Haryana 02 Bhindawas Wildlife Sanctuary 

and Sultanpur National Park 

Himanchal 
Pradesh 

03 Pong Dam Lake, Chandra Taal 
and Renuka Lake 

Jharkhand 01 Udhwa lake Bird Sanctuary 

Jammu & 

Kashmir 

05 Wular Lake, Hygam Wetland 

Conservation, Mansar-Surinsar, 

Wildlife Sanctuary and Hokersar 
Wetland 

 Kerala 03 Vembanad-Kol Wetland, 

Sasthamkotta Lake and 
Ashtamudi Wetland  

Karnataka 04 Ankasamudra Bird Conservation 

Researve, Rangnathittu Bird 
Sanctuary, Magadi Kere 

Conservation Reserve and 

Aghanasini Estuary 

Ladakh 02 Tso Kar wetland and Tsomorir 
Lake 

Manipur 01 Loktak lake 

Madhya 

Pradesh 

05 Sirpur Lake, Yashwant Sagar, 

Sakhya Sagar, Bho wetland and  

Tawa Resrvoir 

Mizoram 01 The Pala wetland 

Maharashtra 03 Thane Creek, Lonar Lake and 

Nandur Madhameshwar 

Odisha 06 Bhitarkanika Mangroves, Ansupa 

Lake, Chilika Lake, The Tampara 
Lake, The Satkosia Gorge and 

Hirakud reservoir 
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Punjab 06 Kanjli Wetland, Beas 
Conservation Reserve, Harike 

Wetland, Nangal Wildlife 

Sanctuary, Keshopur Miani 
Community Reserve and Ropar 

Wetland 

Rajasthan 02 Sambhar Lake and Keoladeo 
National Park 

Sikkim 01 Khecheopalri Wetland 

Tamil Nadu 20 Karikili Bird Sanctuary, 

Pallikarnai Marsh Reserve Forest, 

Vadavur Bird Sanctuary, 
Udhayamarthandapuram Bird 

Sanctuary, Koonthankulam Bird 

Sanctuary, Suchindram Theroor 
Wetland Complex,   

Kanjirankulam Bird Sanctuary,   

Vedanthangal Bird Sanctuary, 
Karaivetti Bird Sanctuary,  

Longwood Shola Reserve Forest, 

Vellode Bird Sanctuary, 
Vembannur Wetland Complex, 

Nanjarayan Bird Sanctuary, 

Kazhuveli Bird Sanctuary, Point 
Calimere Wildlife and Bird 

Sanctuary, Chitrangudi Bird 

Sanctuary, Pichavaram 
Mangrove, Gulf of Mannar 

Marine Biosphere Reserve, 

Sakkarakottai Bird Sanctuary and 
Therthangal Bird Sanctuary  

Tripura 01 Rudrasagar Lake 

Uttar 

Pradesh 

10 Bakhira Wildlife Sanctuary,  

Sandi Bird Sanctuary, Sur 
Sarovar, Bird Sanctuary, Sarsai 

Nawar Lake, Samaspur Bird 

Sanctuary, Nawabganj Bird 
Sanctuary, Upper Ganga River, 

Parvati Arga Bird Sanctuary, 

Saman Bird Sanctuary and 
Haidarpur Wetland  

Uttarakhand 01 Asan Conservation Reserve 

West 

Bengal 

02 East Kolkata Wetlands and 

Sundarban Wetland  

Mitigation Strategy for Ramsar Sites in 

India 

Ramsar sites are wetlands of international 

importance which play a vital role in 

conserving biodiversity, regulating water 

cycles, mitigating climate change impacts, and 

supporting livelihoods. However, these 

ecologically sensitive areas face numerous 

threats including encroachment, pollution, 

unsustainable tourism, and climate variability. 

To address these challenges, India adopts a 

multi-layered mitigation strategy aimed at 

preventing further degradation, promoting 

restoration, and ensuring sustainable 

management. 

1. Protection and Conservation of 

Wetlands 

The core strategy revolves around strict 

protection measures to prevent the loss and 

degradation of Ramsar sites are: 

• Zoning and Buffer Areas: Demarcation of 

core, buffer, and transition zones around 

Ramsar wetlands helps in regulating land use 

and minimizing anthropogenic pressures. 

• Regulatory Frameworks: Activities around 

Ramsar sites are controlled through central 

and state-level wetland rules under the 

Wetlands (Conservation and Management) 

Rules, 2017. 

• Periodic Monitoring: Regular ecological 

assessments help track the health of these 

ecosystems, with early interventions where 

degradation signs are observed. 

2. Leveraging Advanced Technology 

Modern technology is increasingly being used 

for real-time monitoring, enforcement, and 

strategic planning: 

• GIS Mapping: Geographic Information 

Systems (GIS) help map and analyze 

wetland boundaries, buffer zones, and 

encroachments. 

• Drones and Satellite Imagery: These tools 

provide real-time aerial views for tracking 

illegal construction, vegetation cover 

changes, and hydrological shifts. 

• Machine Learning Models: Used to 

forecast environmental threats and optimize 

resource deployment for conservation. 

For example, Tamil Nadu has been a front 

runner in adopting these technologies for 

Ramsar site management, improving threat 

detection and conservation planning. 
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3. Nature-Based Solutions (NbS) 

To address issues like drought, flooding, and 

biodiversity loss, India promotes ecosystem-

based approaches: 

• Water Replenishment Measures: 

Reviving traditional water channels, 

desilting, and enhancing rainwater 

harvesting help maintain wetland 

hydrology. 

• Agroforestry and Sustainable 

Agriculture: Encouraging tree plantations 

and organic farming in peripheral zones 

reduces runoff and pollution. 

• Restoration of Native Vegetation: Helps 

in improving ecological resilience and 

supporting wetland-dependent fauna. 

• Use of Natural Reservoirs: Mobilizing 

adjacent lakes and groundwater sources to 

maintain water levels in wetlands during 

dry spells. 

4. Community Involvement and 

Stakeholder Participation 

Sustainable conservation is impossible without 

the active participation of local communities: 

• Community-Based Management Plans: 

Many Ramsar sites now include eco-

development committees (EDCs) involving 

villagers in wetland management and 

monitoring. 

• Awareness Programs: Educating locals, 

tourists, and students about wetland 

importance through campaigns and eco-

tourism initiatives. 

• Alternative Livelihoods: Promoting non-

invasive livelihoods like handicrafts, 

sustainable fishing, and eco-tourism helps 

reduce harmful dependency on wetland 

resources. 

Fig.1: View of Kanwar Lake Ramsar Site, Bihar 

CONCLUSION 

Ramsar sites in India are vital ecological assets 

that support biodiversity, regulate water 

systems, and provide crucial ecosystem 

services. Despite the recognition of their 

importance and the addition of new sites in 

recent years, these wetlands continue to face 

mounting threats from urban expansion, 

pollution, and climate change. Effective 

conservation requires a multidimensional 

strategy that integrates strict protection 

measures, advanced technological tools, 

nature-based solutions, and community 

participation. While progress has been made in 

policy and site designation, the real challenge 

lies in ensuring long-term, sustainable 

management. Strengthening institutional 

capacity, enforcing existing regulations, and 

promoting inclusive stakeholder engagement 

are essential to preserving the ecological 

integrity of India’s Ramsar wetlands for future 

generations. 
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