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Abstract
Wetlands are critical ecosystems that provide essential ecological, social, and economic benefits. However,
they are increasingly threatened by anthropogenic activities and climate change. Ramsar sites, designated
wetlands of international importance, represent a cornerstone for wetland conservation. This review article
highlights the ecological, legal, and policy frameworks for the protection and sustainable management of
Ramsar wetlands, with a focus on India. Challenges such as biodiversity loss, pollution, and habitat
degradation are addressed alongside strategies for improved governance and technological interventions. By
integrating conservation policies, economic valuation, and international collaboration, this article
underscores the need for adaptive management to ensure the wise use of wetlands for future generations.
Keywords: Ramsar Convention, Wildlife Protection Laws, Environmental Impact Assessment (EIA),
Buffer Zones, Pollution Control, Agricultural Encroachment, International Cooperation, Climate Change
Adaptation
How to cite this article: Sunita Vermal* Vinay Kumar Tiwari2 Alka Rani3 Chandra Kishor Tripathi4. Towards

Sustainable Wetland Management: A Focus on Ramsar Sites and Conservation Policies. Int J Drug Deliv Technol.
2026;16(825):592-619. DOI: 10.25258/ijddt.16.82s.68.

Highlights

Ramsar Convention (1971): Provides the international legal framework for wetland protection, focusing on
ecosystem and biodiversity conservation.

National Wetland Conservation Programs (NWCP): Incorporates Ramsar Sites into national strategies for
ecosystem health, restoration, and degradation prevention.

Wildlife Protection Laws: Safeguard endangered species and regulate human activities within Ramsar Sites.
Environmental Impact Assessments (EIA): Evaluate and manage risks from development projects that could
harm wetland ecosystems.

Buffer Zones: Offer additional protection by regulating surrounding activities and reducing anthropogenic
pressures.

Pollution Control Regulations: Ensure water quality by limiting contamination from industrial, agricultural,
and urban activities.

Regulations on Agricultural Encroachment: Prevent land-use changes that disrupt wetland habitats,
promoting sustainable agriculture.

International Cooperation and Cross-Border Laws: Enable shared management of transboundary Ramsar
Sites for collaborative conservation.

INTRODUCTION significance =~ of  wetlands  worldwide,
Wetlands are among the most productive emphasizing their role in  supporting

ecosystems on the planet, providing a range of
essential ecological, economic, and cultural
benefits. India, with its vast geographical and
climatic diversity, harbors a wvariety of
wetlands, 85 of which were designated as
Ramsar sites by 2024. This designation
underscores the global importance of these
wetlands, which support biodiversity, regulate
water systems, and sustain the livelihoods of
local communities. However, despite their
ecological significance, these wetlands face
substantial ~ threats  from  urbanization,
pollution, and the impacts of climate change
(Bassi et al., 2014; Prasad et al., 2002).

The Ramsar Convention, adopted in 1971,
plays a pivotal role in acknowledging the

biodiversity, providing ecosystem services, and
enhancing human livelihoods. Wetlands such
as India’s Chilika Lake and Wular Lake have
been designated Ramsar sites due to their
critical habitats for migratory birds, unique
hydrological systems, and contributions to
local economies. The Ramsar designation
brings international recognition to these
ecosystems, often leading to enhanced
conservation efforts, increased funding, and
the implementation of policies aimed at their
protection (Griffin & Ali, 2014).

Since India became a signatory to the Ramsar
Convention in 1982, it has designated 85
wetlands across the country, which include a
mix of ecosystems such as mangroves,
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estuaries, lakes, and marshes (MoEFCC,
2020). These wetlands are vital not only for
national biodiversity but also for their roles in
climate regulation and supporting cultural and
economic activities. The Ramsar listing not
only emphasizes their ecological importance
but also places the responsibility on the Indian
government to ensure their protection and
sustainable management, both through national
and international cooperation.

India's wetlands cover a diverse range of
ecosystems, including mangroves, floodplains,
and high-altitude lakes. Table 1 provides an
overview of the distribution of wetlands across
Indian states, with a focus on Ramsar-
designated sites.

Geographical and  Climatic  Diversity
Supporting Wetlands in India

India’s vast geographical range and diverse
climatic zones play a critical role in fostering a
wide variety of wetland ecosystems. These
wetlands contribute significantly to
biodiversity conservation, water management,
and local livelihoods (Bassi et al.,, 2014).
Below, we explore how geographical and
climatic factors influence the formation and
sustenance of wetlands in India.

Geographical Diversity and Its Impact on
Wetlands

India’s landscape encompasses a vast array of
regions, including mountains, plateaus, plains,
deserts, and coastal areas, each contributing to
the formation of distinct wetland ecosystems
with unique hydrological and ecological
conditions:

High-Altitude Wetlands: These wetlands,
primarily found in the Himalayan region, are
fed by glacial meltwater. Wetlands like
Tsomoriri Lake and Tso Kar in Ladakh, and
Pangong Tso, serve as critical habitats for
migratory species such as the Black-necked
Crane, while also regulating the flow of snow-
fed rivers, maintaining hydrological balance
(Chandra et al., 2021).

Riverine and Floodplain Wetlands: In the
Gangetic and Brahmaputra floodplains,
wetlands like Kanwar Lake and Deepor Beel
play an essential role in flood mitigation,
supporting agriculture, and providing breeding
grounds for fish. Kanwar Lake is particularly
significant for various migratory waterfowl
(Biswas Roy et al., 2012).

Coastal and Marine Wetlands: India’s
extensive coastline is home to valuable
estuarine, deltaic, and mangrove wetlands such
as Chilika Lake and the Sundarban Mangroves.
These ecosystems offer protection from coastal
erosion, serve as important breeding grounds
for marine species, and host diverse wildlife,
including the endangered Bengal Tiger and

Irrawaddy Dolphin (Prasad et al., 2002;
Ramsar, 2020).

Desert Wetlands: In the arid Thar Desert,
wetlands like Sambhar Lake are unique, with
high salinity levels supporting specialized
species such as flamingos and salt-tolerant
vegetation. These wetlands are also vital for
salt extraction and tourism (Richardson, 1994).
Tropical Wetlands: Wetlands like the
Vembanad-Kol Wetland in Kerala are highly
productive,  supporting  extensive  rice
cultivation and fisheries. These wetlands also
act as carbon sinks, contributing to climate
change mitigation (Lal, 2008).

Climatic Diversity and Its Influence on
Wetlands

India’s climatic diversity, ranging from alpine
to arid to tropical conditions, plays a crucial
role in shaping its wetlands:
Monsoon-Dependent Wetlands: Wetlands such
as Ansupa Lake and Haiderpur Wetland rely on
the seasonal monsoons for replenishment.
These wetlands are critical for groundwater
recharge and agricultural activities (Nath et al.,
2017).

Arid and Semi-Arid Wetlands: Wetlands in
regions with low rainfall, like Sambhar Lake
and Thol Lake, depend on seasonal inflows
and groundwater connections. Despite the dry
conditions, these wetlands are vital for
migratory birds and local economies (Bassi et
al., 2014).

Humid Tropical Wetlands: Wetlands in humid
tropical regions, such as the Pichavaram
Mangroves and Kumarakom Wetland, thrive
due to high humidity and warm temperatures,
supporting rich biodiversity and providing
crucial ecosystem services like storm
protection (Zedler & Kercher, 2005).

Cold Climate Wetlands: Wetlands like Renuka
Lake in the Himalayan region are essential for
regulating glacial meltwater. These wetlands
provide habitats for cold-adapted flora and
fauna and play an important role in the
seasonal hydrological cycle (Chandra et al.,
2021).

Various Aspects of Ramsar Sites: A
Comprehensive Analysis

Historical Context and Foundation of the
Ramsar Convention

The Ramsar Convention, adopted in 1971, was
the first global agreement aimed at the
protection and wise use of wetlands. Initially
focusing on the conservation of waterfowl
habitats, the scope of the convention expanded
to include all ecosystem services provided by
wetlands (E. Carp, 1972; Matthews, 1993).
The treaty was a response to the growing
recognition of wetland loss due to human
activities, and its primary goal is to maintain
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wetlands'  ecological  character  through
international cooperation (Hoffmann, 1964).
Global Importance of Wetlands

Wetlands are globally recognized for their
productivity and the ecosystem services they
provide, such as water purification, flood
regulation, carbon  sequestration, and
supporting biodiversity (Mitsch & Gosselink,
2015). The economic value of wetland
ecosystem services is estimated at trillions of
dollars annually (Costanza et al, 2014).
However, over 64% of the world’s wetlands
have been lost since 1900 due to human-
induced pressures, including land reclamation,
pollution, and climate change (Davidson,
2014).

The Ramsar Convention, through its global
network of protected sites, aims to halt this
decline by promoting the conservation and
sustainable use of wetlands. Wetlands
designated as Ramsar sites are recognized for
their international importance, with criteria
based on their ecological, biological, and
hydrological significance (Davidson, 2016).
The table-1 below provides a distribution of
wetlands across various states and Union
Territories (UTs) in India, with the number of
sites listed for each region along with their
respective names

Table-1:The number and specific wetlands in
each state/UT

Pradesh

Lake Wildlife
Sanctuary,
Renuka Lake

Jammu &
Kashmir

Hokersar
Wetland,
Hygam
Wetland
Conservation
Reserve,
Shallabugh
Wetland,
Mansar-
Surinsar
Wildlife
Sanctuary,
Wular Lake

Karnataka

Ranganathittu
Bird Sanctuary,
Ankasamudra
Bird
Conservation
Reserve,
Aghanashini
Estuary,
Magadi  Kere
Conservation
Reserve

Kerala

Ashtamudi
Wetland,
Sasthamkotta
Lake,
Vembanad-Kol
Wetland

Ladakh

Tso Kar,
Tsomoriri Lake

Madhya
Pradesh

Bhoj Wetland,
Sakhya Sagar,
Sirpur  Lake,
Yashwant
Sagar, Tawa
Reservoir

Maharashtr
a

Lonar Lake,
Nandur
Madhameshwar
, Thane Creek

Manipur

Loktak Lake

Mizoram

Pala Wetland

State/UT No. Names of Sites
of
Site
s
Andhra 1 Kolleru Lake
Pradesh
Assam | Deepor Beel
Bihar 3 Kanwar Lake,
Nagi Bird
Sanctuary,
Nakti Lake
Goa 1 Nanda Lake
Gujarat 4 Khijadiya,
Nalsarovar,
Thol Lake,
Wadhvana
Wetland
Haryana 2 Sultanpur
National Park,
Bhindawas
Wildlife
Sanctuary
Himachal 3 Chandra Taal,
Pong Dam

Odisha

Ansupa Lake,
Bhitarkanika
Mangroves,
Chilika Lake,
Hirakud
Reservoir,
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Satkosia Gorge,
Tampara Lake

Punjab 6 Beas
Conservation
Reserve, Harike
Wetland, Kanjli
Wetland,
Keshopur-
Miani
Community
Reserve,
Nangal Wildlife
Sanctuary,
Ropar Wetland

Rajasthan 2 Keoladeo
National Park,
Sambhar Lake

Tamil Nadu 18 Chitrangudi
Bird Sanctuary,
Gulf of Mannar
Marine
Biosphere
Reserve,
Kanjirankulam
Bird Sanctuary,
Karaivetti Bird
Sanctuary,
Karikili ~ Bird
Sanctuary, etc.

Tripura 1 Rudrasagar
Lake

Uttar 10 Bakhira
Pradesh Sanctuary,
Haiderpur
Wetland,
Nawabganj
Bird Sanctuary,
Parvati  Arga
Bird Sanctuary,
Saman Bird
Sanctuary,
Samaspur Bird
Sanctuary, etc.

Uttarakhan 1 Asan Barrage

d

West 2 East  Kolkata

Bengal Wetlands,
Sundarban
Wetland

Total &5

Geographical and Climatic Diversity of
Wetlands in India

Wetlands perform a variety of ecological
functions, such as supporting biodiversity,
regulating water cycles, and acting as carbon
sinks. Table 2 highlights the ecological
functions and their contributions to ecosystem
stability.

Himalayan Wetlands: High-altitude wetlands,
like Tsomoriri and Pangong Tso, are crucial for
preserving endemic species and act as stopover
points for migratory birds (Prasad et al., 2002).
Indo-Gangetic Floodplains: Wetlands in the
Indo-Gangetic floodplains, including those of
the Yamuna River, are vital for groundwater
recharge and support agricultural activities.
Coastal Wetlands: Coastal wetlands such as the
Sundarbans mangroves and Chilika Lagoon
offer critical habitats for migratory birds and
support local livelihoods (Ramsar Convention
Secretariat, 2016).

Desert Wetlands: Sambhar Lake in Rajasthan
is vital for waterbirds and plays a role in salt
production in the region.

India's geographical and climatic diversity
ensures that each wetland type contributes
significantly to ecological balance and socio-
economic development (Bassi et al., 2014).
Ecological and Biodiversity Significance
India’s Ramsar sites are biodiversity hotspots,
supporting a wide range of species and
ecosystems that help maintain ecological
processes:

Mangroves in the Sundarbans: The Sundarbans
mangroves are critical breeding grounds for the
Bengal tiger and the estuarine crocodile
(Ramsar Convention Bureau, 2015).

Chilika Lake: A brackish water lagoon, Chilika
is an important stopover for migratory birds
along the East Asia-Australasia Flyway.
Loktak Lake: Famous for its floating phumdis,
Loktak Lake is home to the endemic Sangai
deer and supports local fisheries.

These wetlands sustain vital ecological
functions and contribute significantly to India's
environmental health (Biswas Roy et al.,
2022).

Role in Climate Change Mitigation

Wetlands act as crucial carbon sinks and
buffers, helping to mitigate climate change
impacts:

Coastal Wetlands: Mangroves are particularly
effective in sequestering carbon and regulating
local climates (Gardner & Finlayson, 2018).
Inland Wetlands: Wetlands like peatlands store
large amounts of organic carbon, playing a role
in offsetting greenhouse gas emissions (Mitsch
& Gosselink, 2015).

Flood and Storm Surge Mitigation: Wetlands
serve as natural buffers, absorbing floodwaters
and reducing the impact of storm surges,
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especially with the growing threat of climate
change.

These ecosystems provide essential services in
regulating the global climate and mitigating
extreme weather events.

Socio-Economic Importance of Wetlands
Wetlands provide crucial resources that
support the livelihoods of millions of people in
India:

Fisheries and Aquaculture: Wetlands such as
Vembanad-Kol and East Kolkata Wetlands
support fisheries and aquaculture, providing
livelihoods for local communities.

Agriculture: Wetlands are vital for irrigation,
especially rice paddies, which are essential for
India’s food security (Grist, 1975).

Cultural and Tourism Value: Wetlands like
Nalsarovar Bird Sanctuary attract tourists,
generating revenue and raising awareness
about  wetland  conservation  (Ramsar
Convention Secretariat, 2010).

Sustainable Resource Use: Loktak Lake
demonstrates how local communities have
developed sustainable practices that balance
ecological conservation with economic
activities (Prasad et al., 2002).

Wetlands are essential in sustaining the socio-
economic fabric of many regions, offering
resources for agriculture, tourism, and
sustainable livelihoods.

Challenges Facing Ramsar Sites

Despite their significance, Ramsar sites in
India face numerous challenges that threaten
their sustainability:

Urbanization: Rapid urban growth, particularly
near wetlands like Deepor Beel, leads to
encroachment and pollution.

Agricultural Expansion: The spread of
agriculture, coupled with excessive water
extraction and fertilizer runoff, causes
degradation of wetland ecosystems (Davidson
et al., 2005).

Climate Change: Rising sea levels and
changing precipitation patterns pose significant
threats to wetland ecosystems.

The lack of robust conservation policies and
public awareness exacerbates these challenges
(Bassi et al., 2014).

Conservation  Strategies and  Ramsar
Framework

Effective conservation of Ramsar sites requires
a comprehensive approach that integrates

regulation enforcement, restoration,
community  involvement, and  climate
adaptation.

Enforcement of Regulations:

Strengthen compliance with laws such as the
Wildlife Protection Act (1972) and the
Wetlands (Conservation and Management)
Rules (2017).

Address illegal activities like poaching and
encroachment.

Restoration Programs:

Reintroduce native species and manage
invasive species.

Improve hydrological flows and water quality
through better nutrient management.

Climate Adaptation:

Protect carbon-rich ecosystems like mangroves
and peatlands.

Promote climate-resilient habitats to mitigate
extreme weather events.

Community Participation:

Educate locals about the importance of
wetlands for both ecology and the economy.
Involve communities in monitoring and eco-
tourism activities to align conservation with
livelihoods.

Monitoring and Research:

Utilize remote sensing and GIS tools for land-
use analysis and biodiversity mapping.
Conduct long-term studies on the impact of
human activities and climate change on
wetland health.

The Ramsar Convention promotes the "wise
use" of wetlands, advocating for their
integrated management, ongoing monitoring,
and community engagement (Pritchard, 2009).
India’s participation in the National Wetland
Conservation Programme aligns with global
efforts for wetland conservation (Gopal, 1977).
Case Studies of Ramsar Sites in India

Several Ramsar sites in India showcase
successful conservation initiatives:

Chilika Lake: Restoration projects have
improved the lake's ecological health,
benefiting both biodiversity and local fisheries
(Ramsar Sites Information Service, 2020).
Sundarban Mangroves: Conservation efforts in
the Sundarbans focus on protecting species and
supporting local livelihoods, particularly
through eco-tourism.

Keoladeo National Park: As a UNESCO World
Heritage Site, Keoladeo serves as an important
breeding ground for migratory birds, though it
faces water supply challenges, underscoring
the need for integrated water resource
management (Biswas Roy et al., 2022).
Challenges and Opportunities

Key Challenges:

Urbanization: Leads to habitat destruction and
water quality degradation.

Pollution: Agricultural runoff and industrial
discharge threaten wetland health.

Climate Change: Rising sea levels and altered
weather  patterns  jeopardize ~ wetland
ecosystems.

Opportunities for Improvement:
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Strengthen participatory management by r Nagi waterb et al.
involving local communities in conservation Bird ird (202
efforts. Sanctu conser 1);
Integrate wetland conservation into broader ary, vation, Nath
climate change adaptation strategies. Nakti hydrol et al.
Promote sustainable eco-tourism as a means of Lake ogical (201
generating revenue for conservation. assess 7
The Ramsar Convention remains vital for ments,
global wetland conservation. Future efforts and
should focus on strengthening policy local
enforcement, promoting climate adaptation, comm
and raising public awareness about the unity
importance of wetlands in both ecological and engage
socio-economic terms Table-2. India, with its ment.
diverse wetland systems, is well-positioned to
lead global wetland conservation and climate Goa Nanda Analys Lal
change mitigation (Gardner & Finlayson, Lake is of (200
2018). wetlan 8);
Table 2: Ecological Functions of Wetlands d Zedl
State Ramsar Work Refer ecosyst er &
Site(s) Done ences ems, Kerc
includi her
And Kolleru Ecolog Prasa ng (200
hra Lake ical d et carbon 5)
Prad signifi al. sequest
esh cance (200 ration
of 2); potenti
freshw Zedl al and
ater er & fish
wetlan Kerc diversi
ds, her ty.
biodiv (200 . — — .
ersity 5) Guja Khijadi Biodiv Davi
conser rat ya, ersity dson
vation, Nalsaro studies (201
and var, focusin 6);
threats Thol g on MoE
from Lake, migrat FCC
agricul Wadhv ory (202
ture ana birds, 0)
and Wetlan water
urbani d quality,
zation. and
manag
Assa Deepor Studies Bisw ement
m Beel on as strategi
socio- Roy es.
econo et al.
mic (201 Hary Sultanp Ecolog Prasa
depend 2); ana ur ical d et
ence, Gard Nation studies al.
avian ner al Park, on (20
biodiv et al. Bhinda avian 2);
ersity, (200 was species Froe
and g Wildlif and nd et
polluti 2009 e wetlan al.
on ) Sanctu d (201
threats. ary hydrol 6)
ogy.
Biha Kanwa Resear King
r Lake, ch on sford Him Chandr Resear King

IJDDT Volume 16 Issue 82s 2026 Page: 597



Towards Sustainable Wetland Management: A Focus on Ramsar Sites and Conservation Policies

acha a Taal, ch on sford
1 Pong glacial et al.
Prad Dam wetlan (202
esh Lake, d 1);
Renuka ecosyst MoE
Lake ems FCC
and (202
their 0)
biodiv
ersity.
Jam Hokers Studies Xi et
mu ar on al.
& Wetlan waterf (202
Kas d, owl 0);
hmir Waular habitat Bassi
Lake, conser et al.
Hygam vation, (201
, hydrol 4)
Shallab ogy,
ugh, and
Mansar climate
- change
Surinsa impact
r S.
Karn Rangan Work Davi
atak athittu, on dson
a Ankasa biodiv (201
mudra, ersity 6);
Aghana conser King
shini vation, sford
Estuary estuari et al.
, ne (202
Magadi ecosyst 1)
Kere ems,
and
migrat
ory
bird
habitat
S.
Kera Vemba Studies Mits
la nad- on ch &
Kol, ecosyst Goss
Ashtam em elink
udi, service (200
Sastha S, 7);
mkotta biodiv Bassi
ersity, et al.
and the (201
impact 4)
of
urbani
zation.
Mad Bhoj Resear Brix
hya Wetlan ch on (199
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Sakhya quality, King
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Mannar ion
strategi
es.
Utta Sur Studies Bassi
r Sarovar on et al.
Prad , avian (201
esh Nawab biodiv 4);
ganj, ersity, Davi
Saman, wetlan dson
Haider d (201
pur, hydrol 6)
others ogy,
(10 and
total) polluti
on
impact
s on
biodiv
ersity.
West East Extens Bisw
Ben Kolkat ive as
gal a researc Roy
Wetlan h on et al.
ds, mangr (20
Sundar ove 2);
ban ecosyst Lal
ems, (200
socio- 8)
econo
mic
import
ance,
and
biodiv
ersity
conser
vation.

Ramsar Convention and Its Objectives

The Ramsar Convention, adopted in 1971 in
Ramsar, Iran, is an international treaty
dedicated to the conservation and sustainable
use of wetlands. The treaty emphasizes the
critical ecological functions, biodiversity, and
economic value of wetlands globally
(Davidson, 2016).

Objectives of the Ramsar Convention:
Conservation of Wetland Biodiversity: The
protection of species and ecosystems, with
particular emphasis on waterbirds (Gardner et
al., 2008-2009; Kingsford et al., 2021).
Promoting Wise Use of Wetlands: Encouraging
sustainable management practices, such as the
harmonious blend of aquaculture and
conservation seen in East Kolkata Wetlands
(Lal, 2008).

Socio-Economic  Value: Wetlands support
livelihoods,  agriculture, and fisheries,

providing critical ecosystem services (Bassi et
al., 2014; MoEFCC, 2020).

International Collaboration: Promoting shared
management strategies and transboundary
cooperation for wetland conservation (Griffin
& Ali, 2014).

Scientific Research  and  Monitoring:
Facilitating research and monitoring to better
understand wetland dynamics (Chen et al.,
2005; Froend et al., 2016).

Restoration of  Degraded Wetlands:
Emphasizing the need for restoring wetlands
affected by human activities such as
urbanization and pollution (Zhang et al., 2010).
Ramsar Sites in India: Overview and
Significance

India's Ramsar sites represent a diverse range
of wetland ecosystems, from lakes and
mangroves to estuaries, offering critical
habitats for wildlife and significant economic
benefits through fisheries and tourism
(Chandra et al., 2021). These sites play a key
role in providing ecosystem services such as
flood control and water purification
(Richardson, 1994).

Threats to Wetlands

Indian wetlands face several threats, including
urbanization, pollution, invasive species, and
the impacts of climate change, all of which
threaten biodiversity and water quality (Bassi
et al., 2014; Xi et al., 2020). The protection of
wetlands in India is governed by multiple legal
instruments, including the Wildlife Protection
Act, 1972, and the Environmental Impact
Assessment  Notification, 2006. Table-3
outlines the key legal frameworks and their
implications for wetland conservation.
Management Strategies

The Ramsar Convention offers a framework
for the conservation of wetlands, while India’s
National Wetland Conservation Programme
focuses on participatory management and
restoration efforts to tackle these threats
(MoEFCC, 2020).

Conservation Policies for Ramsar Sites
International Policies:

Ramsar Convention: Advocates for the "wise
use" and sustainable management of wetlands
globally (Ramsar Convention Secretariat,
2010).

Strategic Framework: Provides guidelines for
wetland  identification, monitoring, and
management (Pritchard, 2009).

Millennium Ecosystem Assessment: Highlights
the role of wetlands in human well-being and
biodiversity protection (Davidson et al.,
2005;Jones et al.2011).

National Policies in India:

National Wetland Conservation Programme
(NWCP): Aims to restore wetlands and involve
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local communities in their conservation
(Prasad et al., 2002).

Wetlands (Conservation and Management)
Rules, 2017: Prohibits harmful activities such
as encroachment and dumping, strengthening
legal protections for wetlands (Ramsar
Convention Secretariat, 2016).

Participatory and Community-Based
Approaches

Participatory Management: Involving local
communities in conservation efforts ensures
long-term  sustainability by incorporating
indigenous knowledge (Gawler, 2000).
Eco-Tourism: Wetland eco-tourism, such as in
Keoladeo National Park, not only promotes
conservation but also supports local economies
through tourism revenue (Biswas Roy et al.,
2022).

Sector-Specific Conservation Strategies
Climate Change Mitigation: Coastal wetlands,
especially mangroves, are prioritized for their
role in carbon sequestration, helping mitigate
the impacts of climate change (Gardner &
Finlayson, 2018).

Biodiversity Action Plans: India's National
Biodiversity Action Plan aligns with Ramsar
objectives, focusing on the protection of
wetland-dependent species (Ramsar
Convention Bureau, 2015).

Sustainable Agriculture: Wetland-dependent
agriculture, such as floodplain rice cultivation,
is integrated into sustainable farming practices
(Grist, 1975).

Challenges in Policy Implementation

Despite the existence of policies and
frameworks, challenges persist due to weak
enforcement, lack of public awareness, and
competing land-use priorities. Strengthening
enforcement, enhancing public awareness, and
integrating wetland conservation into broader
climate adaptation strategies are key for
successful policy implementation (Davidson et
al., 2014).

Technologies for Wetland Conservation
Remote Sensing and GIS: These technologies
enable real-time monitoring and mapping of
wetland conditions, tracking changes in water
quality and land use, and helping map habitat
shifts (Gitelson et al., 1993; Jonna et al., 1989).
Hydrological Modeling: GIS-based
hydrological models are used to assess and
predict the impacts of human activities on
wetland ecosystems, helping guide
conservation and management efforts (Mohan
& Shrestha, 2000).

Through a combination of international
cooperation, community involvement, and
technological ~ innovation, the  Ramsar
Convention and its associated strategies offer a

comprehensive approach  to  wetland
conservation globally and in India.

Table 3: Technological Applications for
Wetland Conservation in India

Techno Application/Adv Referen
logy ancement ces
Remot Mapping Gitelson
e wetland areas, et al.,
Sensin Monitoring 1993;
g water  quality, Jonna et
Identifying al.,
changes in 1989;
wetland habitats Ramsey
111,
1995
Geogra Habitat Samant,
phic mapping, 1999;
Inform Prioritizing Kumar,
ation conservation 1999;
System sites, Watershed Mohan
(GIS) management &
Shresth
a, 2000
Hydrol Assessing Mohan
ogical hydrological &
Modeli changes due to Shresth
ng land-use a, 2000;
modifications, Raju et
Estimating al.,
sediment load in 1993
water bodies
Radar Monitoring Ramsey
Techno flooding in m &
logy coastal Laine,
wetlands, 1997;
Studying Srivasta
wetland habitats va et al.,
in areas with 2001
dense
vegetation,
Multi-incidence
angle radar data
for habitat
classification
Satellit Monitoring Sasmal
e- sediment  and & Raju,
Based nutrient levels, 1996;
Applic Studying land- Deepa
ations use changes, &
Assessing water Ramach
quality  using andra,
satellite imagery 1999;
Jonna et
al.,
1989
Artifici Predictive Not
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Learni algorithms field)
ng analyzing
imagery and
sound
Ecolog Real-time Not
ical monitoring  of directly
Sensor water  quality referenc
S & (e.g., pH, ed
IoT turbidity), (emergi
Monitoring ng
climate factors technol
affecting ogies in
wetlands environ
(temperature, mental
humidity, monitor
precipitation) ing)
Decisio Integrating GIS, Not
n hydrological directly
Suppor models, and referenc
t socio-economic ed
System data for (general
s comprehensive concept
(DSS) management in
plans wetland
manage
ment)
Citizen Enabling Not
Scienc community data directly
e & collection  on referenc
Mobile wetland ed
Apps conditions, (commo
Increasing n in
public citizen
involvement in science
wetland literatur
conservation e)

Emerging Technologies:

Artificial Intelligence (AI) & Machine
Learning: These technologies have
increasingly been applied in predictive
modeling for ecosystem dynamics, including
wetland  degradation,  though  specific
references might not yet be well-established.
Ecological Sensors & IoT: Technologies such
as real-time water quality sensors and climate
monitoring  are  emerging,  enhancing
environmental monitoring practices but may
not be directly referenced in earlier sources.
Flora and Fauna of Wetlands in India (Table-4)
Flora of Wetlands in India:

Aquatic Vegetation:

Hydrilla verticillata: A submerged aquatic
plant that oxygenates water and provides
shelter to aquatic organisms. It is beneficial for
water quality but can become invasive in some
areas.

Eichhornia crassipes (Water Hyacinth): An
invasive species that often overshadows native
plants, reducing biodiversity and impairing
ecosystem functioning (Gopal, 1994).
Nymphaea and Nelumbo: Water lilies and
lotuses are common in wetlands such as
Keoladeo National Park, offering breeding
grounds and supporting various wildlife
(Vijayan, 1991).

Wetland Grass Species:

Phragmites karka: A grass species that helps
stabilize soil, prevent erosion, and improve
water quality. It provides habitat for
amphibians and birds and is an important food
source for herbivores (Gosselink & Turner,
1978).

Mangrove Species:

Rhizophora mucronata and Avicennia marina:
Key species in coastal wetlands, particularly in
the  Sundarbans. = Mangroves  stabilize
coastlines, prevent erosion, and provide
nurseries for marine species like fish and
crustaceans (Ahmad N, 1980).

Riparian Vegetation:

Trees like Salix (willows) and Populus
(poplars) grow along wetland banks,
preventing soil erosion, filtering pollutants,
and offering shelter and nesting sites for
wildlife (Gopal, 1994).

Fauna of Wetlands in India:

Avian Species:

Wetlands like Keoladeo National Park provide
essential habitats for migratory birds, including
species like the endangered Siberian Crane and
Bar-headed Goose (Vijayan, 1991). These
birds rely on wetlands for feeding, breeding,
and resting during migrations.

Fish Species:

Catla catla (Indian carp) and Labeo rohita are
common in freshwater wetlands, while coastal
wetlands host species like Hilsa ilisha and
Bombay Duck. These fish are integral to the
wetland food web, supporting both aquatic life
and human livelihoods (Gopal, 1994).
Ampbhibians and Reptiles:

Amphibians like the Indian bullfrog and
reptiles such as the marsh crocodile play
important roles in controlling populations and
maintaining balance in wetland ecosystems.
The saltwater crocodile in the Sundarbans is a
top predator that regulates prey species
(Vijayan, 1991).

Mammals:

Indian otters and wild boars are typical
wetland mammals, contributing to nutrient
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cycling and food webs. The Bengal tiger in the
Sundarbans, an apex predator, signifies the
health of the ecosystem (Chopra, 1985).
Invertebrates:

Dragonflies, water beetles, and snails help with
nutrient recycling and decomposition in
wetlands. Mayflies, for example, are vital in
breaking down organic matter, supporting
primary production (Gosselink & Turner,
1978).

Microbial Life:

Microorganisms, such as bacteria and algae,
are abundant in wetland ecosystems and help
purify water by decomposing organic matter
and recycling nutrients. These microbes are
essential for ecosystem health, particularly in
wetlands affected by pollution (Gitelson et al.,
1993).

Conservation of Wetlands and Biodiversity
Wetlands face multiple threats, including
habitat destruction, invasive species, and
climate change. Remote sensing and GIS
technologies have been crucial in mapping
wetland habitats, assessing biodiversity, and
monitoring land-use changes. For example,
studies in the Sundarbans have used these
technologies to track the impacts of sea-level
rise on mangroves (Hazra & Bhattacharya,
1999). Additionally, hydrological models are
being applied to predict changes in water
quality due to human activities, which is vital
for preserving both flora and fauna in wetland
ecosystems (Mohan & Shrestha, 2000).
Effective conservation requires integrating
local community participation, sustainable land
use, and targeted restoration efforts to protect
and enhance the biodiversity of wetlands.

Table 4: Use of Wetlands and Associated
Quality Standards/Guidelines
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y, and s S, (19
enviro dissolved 78)
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scienc and
. — chemical
Water quality in wetlands is influenced by reactions
various physical, chemical, and biological
parameters, which help assess the health of E
these ecosystems.Table-5 xt.r eme
Physical Parameters such as temperature, variation
turbidity, dissolved oxygen (DO), pH, water s st.ress
depth, and flow rate are essential for aquatic
determining the physical conditions of species.
wetlands. For instance, temperature affects the Turbidit Measures Mit
metabolic rates of organisms, while turbidity y water sch
can reduce light penetration, affecting aquatic clarity; &
plant growth. Dissolved oxygen is crucial for high Gos
aquatic life, and low levels may indicate turbidity seli
pollution. pH indicates the acidity or alkalinity reduces nk
of water, which influences species distribution. licht (19
Water depth and flow rate affect the & . 26
availability of habitats, sediment transport, and penetrati )
nutrient distribution. on,
Chemical Parameters like nutrient levels affecting
(nitrogen and phosphorus), dissolved organic photosyn
carbon (DOC), heavy metals, salinity, and thesis
alkalinity play key roles in wetland health. and
Elevated nitrogen and phosphorus levels can habitats.
lead to eutrophication, causing algal blooms Dissolv Essential Vij
and oxygen depletion. Heavy metals, such as ed for aya
mercury and lead, are toxic to aquatic Oxygen aquatic n
organisms, while salinity influences species (DO) life. low (19
survival in coastal wetlands. Alkalinity and ’
. o DO 91),
hardness are important for pH stability and level G
overall water quality. evels 0
Biological Parameters such as biodiversity may pal
indices, macroinvertebrate communities, fish 1ndlca.te (19
populations, phytoplankton, zooplankton, and pollution 94)
vegetation health are critical bioindicators of or
wetland condition. A decline in biodiversity or excessive
the presence of pollution-tolerant species organic
suggests poor water quality, while healthy fish matter.
populations and vegetation indicate a balanced pH Indicates Gos
ecosystem. the seli
Table 5: Physical, Chemlcal, and Blolgglcal acidity or nk
Parameters for Measuring Water Quality of S
alkalinity &
Wetlands f o th T
Par Parame Descripti Ref N © ur
water; ner
am ter on ere
most (19
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Typ s species )
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The water quality of wetlands is often assessed
through various physical, chemical, and
biological parameters, each contributing to the
overall health of the ecosystem.Table-6

Physical Parameters such as temperature,
turbidity, water depth, flow rate, and dissolved
oxygen (DO) are critical in understanding the
conditions that support aquatic life.
Temperature affects organism metabolism,
while turbidity can block light and hinder plant
growth. Water depth and flow rate determine
habitat availability and nutrient distribution.
DO is necessary for aquatic life, and low levels
are often associated with pollution.

Chemical Parameters like pH, salinity, nutrient
concentrations (nitrates and phosphates), total
suspended solids (TSS), heavy metals, and
total organic carbon (TOC) play an important
role in the health of wetlands. Excessive
nutrients lead to eutrophication, which can
result in algal blooms and oxygen depletion.
Heavy metals are harmful to aquatic
organisms, and salinity impacts species in
coastal wetlands.

Biological Parameters such as the biodiversity
index, biological oxygen demand (BOD), and
the diversity of fish and macroinvertebrates
serve as important indicators of ecosystem
health. BOD measures the organic pollution in
the water, while high biodiversity generally

IJDDT Volume 16 Issue 82s 2026 Page: 606




Towards Sustainable Wetland Management: A Focus on Ramsar Sites and Conservation Policies

indicates good water quality. Algal blooms can idity blo o
signal nutrient overload, and microbial activity Unit ck ss
often reflects the degradation of organic matter s). ligh el
and potential pollution levels. t in
and k
Table: 6 Water Quality Parameters and Their affe (
Ecological Significance in Wetlands ct 1
aqu 9
P Para Des Sig R atic 8
ar mete cript nifi ef EFSI )6
" ! on o o Wate The AfF G
ot n r verti ects o
or c Dept cal the ss
T e h dista hab .el
nce 1tat n
i), from s k
o the ava &
P Tem The Aff G surf ilab T
h perat degr ects 0 ace le u
y ure ee met Ss to for r
si of abo el the aqu n
c war lic ‘n bott atic er
al mth rate k om 18 (
of s of & of anis 1
wate aqu T the ms, 2
r, atic u wate wat 7
usua org r r o 8
lly anis n bod mo )
mea ms, er ¥ ve
sure sol ( me
d in ubil 1 nt,
°C. ity 9 and
of 7 sedi
gas 8 me
es, ) ptat
and ion.
che Flow The Det G
mic Rate spee erm o
al / d at ines p
rea Velo whic nutr al
ctio city h ient (
ns. wate and 1
Turbi The Hig G r poll 7
dity clari h o mov uta 9
ty of turb p ©s nt 4
wate | idit al thro ran | )
r, y ( ugh Spo
ofte indi 1 a .
n cate 9 wetl sedi
mea s 9 and, me
sure sus 4 mea nt
d in pen ), sure dep
NT ded M dinj osit
U part it mete 10n,
(Ne icle s s and
phel S, c per hab
ome whi h seco 1tat
tric ch & nd ava
Turb can G (m/s ilab

IJDDT Volume 16 Issue 82s 2026 Page: 607



Towards Sustainable Wetland Management: A Focus on Ramsar Sites and Conservation Policies

). ility diss ulat &
. olve ing G
Diss The Ess v d spe o
olved conc enti ij salts cies ss
Oxyg entr al a , co el
en atio for y typi mp in
(DO) n of the a cally osit k
oxy res n mea ion (
gen pira ( sure in 1
diss tion 1 d in coa 9
olve of 9 parts stal 8
d in aqu 9 per wet 6
the atic 1 thou lan )
wate org ), sand ds
r, anis G (ppt) like
typi ms. o . ma
cally Lo p ngr
mea w al ove
sure lev ( S
d in els 1 and
mg/ indi 9 estu
L. cate 9 arie
poo 4 S.
r ) Nutri Mea Hig G
wat ent sure h o
er Conc s of con p
qua entra nutri cen al
lity. tions ents trati (
C pH A Ext G (Nitr like ons 1
h mea rem ) ates, nitro can 9
e sure e Ss Phos gen lea 9
m of pH el phate N) d to 4
ic the lev in s) and eutr ),
al acidi els k phos oph G
ty or can & phor icat o
alkal har T us ion, Ss
inity m u (P) cau el
of aqu r in sin in
wate atic n wate g k
T, org er r. alg &
typi anis ( al T
cally ms. 1 blo u
rang Mo 9 om r
ing st 7 S n
from org 8 and er
0 to anis ) oxy (
14. ms gen 1
thri dep 9
ve leti 7
at on. 8
neu )
tral Total The Hig G
pH Susp conc h o
(6- ende entr TS p
8). d atio S al
Salin The Imp M Solid n of can (
ity conc orta it S susp dec 1
entr nt s (TSS ende reas 9
atio for c ) d e 9
n of reg h parti wat 4

IJIDDT Volume 16 Issue 82s 2026

Page: 608




Towards Sustainable Wetland Management: A Focus on Ramsar Sites and Conservation Policies

cles er ) ce
in qua aqu
the lity atic
wate by life
I. red and
uci nutr
ng ient
ligh cyc
t ling
pen .
etra B Biodi A Hig G
tion io versit mea h o
and lo y sure bio p
oxy gi Inde of div al
gen c X the ersi (
lev al vari ty 1
els. ety gen 9
Heav The Hig G of eral 9
y conc h o spec ly 4
Meta entr lev ss ies indi ),
Is atio els el pres cate G
(e.g., n of of in ent, s o
Lead, toxi hea k ofte £00 ss
Cad c vy & n d el
miu meta met T calc wat in
m, Is als u ulate er k
Merc diss can r d qua &
ury) olve be n usin lity T
d in toxi er g and u
wate c to ( the eco r
r. aqu 1 Sha syst n
atic 9 nno em er
life 7 n- hea (
and 8 Wie 1th. 1
affe ) ner 9
ct Inde 7
bio X or 8
div Sim )
ersi pson
ty. 's
Total A Indi M Inde
Orga mea cati it X.
nic sure ve s Biolo The Hig M
Carb of of c gical amo h it
on the the h Oxyg unt BO s
(TO total pre & en of D c
C) amo sen G Dem oxy val h
unt ce o and gen ues &
of of ss (BO requ indi G
carb org el D) ired cate o
on ani in by hig ss
in c k aero h el
orga poll ( bic lev in
nic uta 1 micr els k
com nts, 9 oorg of (
pou whi 8 anis org 1
nds ch 6 ms ani 9
in can ) to c 8
wate infl brea poll 6
r. uen k utio )

IJDDT Volume 16 Issue 82s 2026 Page: 609




Towards Sustainable Wetland Management: A Focus on Ramsar Sites and Conservation Policies

gen 8
dep 6
leti )
on.
Micr The Hig G
obial activ her o
Activ ity mic p
ity of robi al
bact al (
eria, acti 1
fung vity 9
1, can 9
and indi 4
othe cate ),
r org G
micr ani o
oorg c ss
anis mat el
ms ter in
in deg k
the rad &
wate atio T
r. n u
and r
pot n
enti er
al (
poll 1
utio 9
n 7
lev 8
els. )

dow n,
n red
orga uci
nic ng
mate ava
rial ilab
in le
the oxy
wate gen
I. .
Fish The Hea \'%
and spec Ithy ij
Macr ies pop a
oinve rich ulat y
rtebr ness ion a
ate and s of n
Dive abun thes (
rsity danc e 1
e of org 9
fish anis 9
and ms 1
inve indi )
rtebr cate
ates stab
in le
the wat
wate er
r qua
bod lity
y. and
hab
itat
con
diti
ons.
Algal The Alg G
Bloo rapi al o
ms d blo P
incr om al
ease S (
in can 1
alga indi 9
e cate 9
pop exc 4
ulati ess ),
ons, nutr M
usua ient it
Iy s s
caus (nit c
ed rog h
by en &
nutri and G
ent pho o
over sph ss
load oru el
(eutr s), in
ophi lea k
catio din (
n). g to 1
oxy 9

Species Richness: Descriptive statistics and
species accumulation curves are used to
understand the total number of species in a
Ramsar site, which is crucial for assessing
ecosystem health and diversity.(Table-7)

Shannon-Wiener Diversity Index: This index
provides a measure of the diversity of a site by
considering both the number of species and
how evenly the species are distributed. A
higher Shannon-Wiener index value indicates
greater diversity, which is linked to ecological
stability.

Simpson's Index: This index assesses how
likely it is that two randomly selected
individuals will belong to the same species.
Lower values indicate higher diversity, which
is desirable in wetlands to ensure ecological
resilience.

Evenness Index: Measures how evenly
individuals are distributed across species. If
one species dominates, the index will approach
0. A higher value, closer to 1, suggests a more
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even distribution, which is an indicator of a
balanced ecosystem.

Table 7: Statistical Methods for Measuring
Species Diversity and Evenness in Wetlands
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Nutrient Concentration (N, P): Regression and
correlation analysis help assess nutrient levels
in wetlands, providing insights into the
potential for eutrophication. High nutrient
concentrations are linked to algal blooms and
biodiversity loss, which can degrade wetland
ecosystems.(Table-8)

pH Levels: One-way ANOVA is used to
compare pH levels across different sites or
time points. Extreme pH levels, whether too
acidic or alkaline, can severely impact aquatic
life, plant growth, and overall ecosystem
health.

Dissolved Oxygen (DO): Time-series analysis
and correlation with other water quality
parameters, such as temperature, are critical for
assessing oxygen levels over time. Low DO
levels are a strong indicator of pollution, which
can reduce aquatic biodiversity and threaten
ecosystem stability.

Turbidity: Linear regression and factor analysis
are applied to examine the effects of suspended
particles on water clarity. High turbidity can
block light penetration, impeding
photosynthesis and affecting plant growth,
which in turn impacts the entire food chain.
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Biological =~ Oxygen Demand (BOD):
Regression and factor analysis are used to
measure organic material degradation in water.
A high BOD indicates that a large amount of
oxygen is being consumed by microorganisms
breaking down organic matter, often signaling
pollution and poor water quality.

Table 8: Statistical Methods for Analyzing
Wetland Water Quality Parameters
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Vegetation Cover: Statistical methods like
percentage cover analysis and cluster analysis
help measure the extent of vegetation in
wetlands. Greater vegetation cover typically
correlates with healthier ecosystems, providing
vital habitats and contributing to biodiversity.
Table-9
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Species Composition: Principal Component
Analysis (PCA) and Canonical Correlation
Analysis (CCA) are used to study the types
and number of plant species in wetlands.
Changes in species composition often indicate
shifts in environmental conditions, helping
identify potential threats to wetland health.
Habitat Fragmentation: Landscape metrics
analysis, including patch size, shape, and
connectivity, evaluates the degree of
fragmentation in wetland habitats. High
fragmentation can result in loss of biodiversity
and a decrease in ecosystem services, making
wetlands more vulnerable to external
disturbances.

Invasive  Species Proportion:  Proportion
analysis and logistic regression are employed
to assess the spread of invasive species in
wetlands. The dominance of non-native species
can disrupt the natural balance of the
ecosystem, negatively impacting native flora
and fauna.

Table 9: Statistical Methods for Analyzing
Wetland Vegetation and Habitat Parameters
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Water Level Fluctuations: Time-series and
frequency analysis track changes in water
levels over time. Large fluctuations, especially
extremes, can disturb habitats, disrupt species'
life cycles, and threaten wetland biodiversity.
Table 10

Flow Velocity: Regression analysis and flow
models, such as Darcy’s law, are used to
measure the speed of water movement. Flow
velocity directly influences nutrient cycling,
sediment deposition, and the physical structure
of aquatic habitats, essential for maintaining
ecological balance.

Flooding and Drought Frequency: Frequency
analysis and extreme value theory (EVT) are
used to study the occurrence of flooding and
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drought events. Wetland species are often
adapted to specific hydrological patterns, and
changes in flood or drought frequency can
significantly impact their survival and the
wetland's overall health.

Table 10: Statistical Methods for Analyzing
Hydrological Parameters and Their Ecological
Implications
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Eutrophication Index: The eutrophication
index, such as Carlson’s Trophic State Index
(TSI), and regression analysis with nutrient
levels, are used to assess the extent of nutrient
enrichment in a wetland. High eutrophication
levels, often driven by excess nitrogen and
phosphorus, can lead to harmful algal blooms,
oxygen depletion, and a decline in biodiversity
and water quality. Table 11

Trophic Status: Trophic status classification
(e.g., oligotrophic, mesotrophic, eutrophic)
assesses the productivity of a wetland
ecosystem. Cluster analysis and environmental
parameter categorization help define the
trophic state. This classification provides
valuable insights into the wetland’s health,
guiding conservation and management actions.
Table 11: Statistical Methods for Assessing
Wetland Eutrophication and Trophic Status
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Temporal Trends: Time-series analysis and
trend analysis using moving averages or
regression modeling are vital tools for
monitoring changes in wetland parameters
over time. This analysis helps identify long-
term ecological shifts, such as the impact of
climate change, pollution, or land-use changes,
which may be affecting wetland health. Table
12

Spatial Distribution of Species: Spatial
analysis, along with GIS mapping, is used to
track the distribution of species across different
wetland areas. Understanding spatial patterns
in species distribution helps in identifying
critical habitats and planning effective
conservation strategies to protect sensitive or
endangered areas within wetlands.

Table 12: Statistical Methods for Assessing
Temporal and Spatial Trends in Wetlands
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Conclusion

Wetlands are invaluable ecosystems that
provide essential ecological, economic, and
social benefits. The Ramsar Convention has
played a crucial role in recognizing and
protecting wetlands of  international
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importance, including India's diverse Ramsar
sites. Despite their significance, these wetlands
are increasingly threatened by urbanization,
climate change, pollution, and unsustainable
exploitation. This underscores the urgent need
for effective management interventions to
ensure their preservation.
This review has emphasized the critical
ecological  functions and  biodiversity
significance of wetlands, highlighting the
challenges they face. It has also examined the
legal and policy frameworks(Tiwari et al;2017)
in place to protect these vital ecosystems. The
analysis stresses the importance of enforcing
existing laws, engaging communities in
conservation efforts, and utilizing advanced
technologies, such as Geographic Information
Systems (GIS) and remote sensing, to monitor
and manage wetland health. Furthermore,
economic valuation of wetlands reveals the
immense benefits they provide, making a
strong case for their sustainable management.
Global case studies and best practices have
illustrated the potential for collaborative and
innovative solutions to address the challenges
facing Ramsar wetlands. Moving forward,
aligning conservation policies with climate
change adaptation strategies, promoting
international cooperation, and embracing
community-based conservation models will be
essential for achieving sustainable wetland
management.
By focusing on protecting Ramsar sites, India
can safeguard its wetlands while contributing
to global biodiversity conservation goals and
sustainable development. This review article
serves as a comprehensive foundation for
advancing strategies and policies aimed at
ensuring the wise use and sustainable
management of wetlands, benefiting present
and future generations.
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