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Abstract: Wetlands are among the most vital ecosystems on Earth, providing ecological

Received 06 July 2025, services such as biodiversity conservation, water purification, and climate regulation.
Revised 30 May 2026, However, these fragile ecosystems face significant threats, including habitat loss,
Accepted 03 June 2026 pollution, climate change, and overexploitation. This review explores worldwide efforts

to protect and restore wetlands through policy frameworks, conservation strategies, and
Keywords: international cooperation. Effective management plans are essential to mitigate threats and

sustain wetland functions. Integrated approaches involving habitat restoration, pollution
v Wetland, co_nt_rol_, _and community_ participation are critical. .IVI.it.igation strateg_ies also fgcus on
v Mitigation, minimizing the adverse impacts of devel_opment activities and balancing eco!oglcal and
v Restoration, economic interests. The Ra_msar_ Convention, a global_ treaty, unde_rs_cores the importance
v Threats, of mternatlongl coIIaboratlo_n in Wetla_nd con:_;ervatlon, empha5|2|_ng the wise use of
v Environment, resources. Natlonall_y, countries like Incﬁa have |mplemer_1ted protective measures §uch. as
v Protection, the Wildlife Protection Act and the Epvwonment (Protect_lon) Act, 1986. These_ Ieglslg'glve
v Global, Loss. efforts are complemented by a National Wetland Policy aimed at preserving critical

habitats. Internationally, countries like China, the United States, and Canada have

pioneered unique strategies. China emphasizes wetland restoration projects, while the U.S.
Citation: Achal Chole and employs measures such as the Clean Water Act, Swampbuster, and the involvement of the
Sharda Dhadse (2026) Global Army Corps of Engineers. Canada integrates wetland conservation into broader
Strategies ~ for ~ Wetlands environmental policies. To ensure the long-term survival of wetlands, it is imperative to
Conservation: Special Emphasis  adopt suggestions such as enhancing public awareness, promoting sustainable land use
(1’9 g‘d'gég' El)\ggter. Environ. Sci., - hractices, and strengthening international commitments. A collaborative and adaptive

(6), 937-950. approach is essential for preserving these invaluable ecosystems for future generations.

1. Introduction

According to Hu et, al. (2001), wetlands are essential for preserving the global hydrological
cycle, controlling the climate, preserving ecological variety, and ensuring human well-being. Humans
can benefit directly from wetland ecosystems in addition to receiving indirect services from them
(Costanza et al. 1997; Smardon et al.2009). It has been acknowledged that wetlands provide numerous
environmental services or functions in addition to being valuable habitats for a variety of plant, animal,
and fish species, and for biodiversity (Smardon et al. a 2009; Mitsch et al. 2015; Costanza et al. 2014;
Bobbink et al. 2006; Verhoeven et al. 2006; Strayer et al. 2010). An international, intergovernmental
convention that defined wetlands quite broadly was developed by the Ramsar Convention on wetlands
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(1971). Article 1 states that wetlands are "...areas of marsh, fen, peatland or water, whether natural or
artificial, permanent or temporary, with water that is static or flowing, fresh, brackish or salt, including
areas of marine water the depth of which at low tide is not greater than six —meters" (Ramsar, 2011).

Wetland type classification may be an extremely intricate and challenging procedure as more
classifications can be made the more wetland features that are taken into account. Such detailed
procedures, however, are outside the purview of this work. To highlight how complicated these
classifications may actually be, the most basic categorization scheme will be contrasted to a more
sophisticated system in place of this digression. A fundamental categorization scheme divides
wetlands into four primary categories: fen, marsh, bog, and swamp (Keddy, 2010) (Figure 1). The
descriptions that follow are predicated on a review of the literature by Moore (2008) and Keddy
(2010).

1.1 Swamp (Carr)

Swamps are relatively high in nutrients, supplied by surface runoff and groundwater from
surrounding land. Substrates are typically a combination of mineral soils and well -decomposed peat.
The water table is usually above some of the ground surface, though due to large seasonal fluctuations,
it can periodically be much higher or lower (Clarkson and Peters,2010).

1.2 Marsh

Marshes are characterized by large periodic fluctuations of the water table or water level. They
can experience water-level drawdowns that result in portions drying out and exposing the mineral
substrate, but the soil usually remains moist. They have a lower overall water table than swamps,
higher nutrient levels and, a higher pH. Ephemeral wetlands are a subset of the marsh type in which
ponding and drying out occur on a seasonal basis. In more extreme cases, the vegetation alternates
between aquatic and terrestrial (Clarkson and Peters,2010).

1.3 Bog (Schwingmoor)

Bogs are peat-accumulating systems fed only by rainwater and thus have very low nutrient
levels. They are usually strongly acid, and water flow is restricted. The water table is either at or just
below the surface and remains relatively constant. (Clarkson and Peters,2010).

1.4 Fen

Fens have a predominantly peat substrate, although the peat is shallower and more decomposed
than in bogs. They are fed by both rain and groundwater, resulting in low to moderate nutrient and
acidity levels. The water table is typically just below the peat surface, with small but noticeable
fluctuations (Clarkson and Peters,2010)

2. Hypothesis of the Study

Global initiatives for wetland conservation play a crucial role in preserving biodiversity,
maintaining ecological balance, and mitigating climate change. India, as a signatory to various
international agreements, has made significant efforts to conserve its wetlands, yet challenges persist
in implementation and sustainable management.
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Figure 1. Types of Wetlands

3. Objectives of the Study

1. To analyse the effectiveness of global wetland conservation initiatives, such as the Ramsar
Convention, in protecting wetlands and biodiversity, with a special emphasis on India's
commitments and progress.

2. To evaluate the challenges and opportunities in wetland conservation in India, including policy
implementation, community participation, and sustainable management strategies.

4.Methodology the study
4.1 Literature Review Approach

A systematic review of peer-reviewed journal articles, policy documents, government reports,
and international organization publications (e.g., Ramsar Convention, UNEP, IUCN). Use of
databases such as Google Scholar, Web of Science, and Scopus with keywords like wetlands
conservation, global initiatives, Ramsar sites, India wetlands policy.

4.2 Selection Criteria

Inclusion of papers and reports from the last 10-20 years to ensure relevance.
Priority given to documents related to international agreements and national policies.
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Exclusion of non-peer-reviewed and non-official sources unless widely cited.

4.3 Comparative Analysis

Comparison of global frameworks with India’s specific conservation policies.
Evaluation of the effectiveness of these initiatives using case studies of key wetlands in India.

4.4 Data Sources & Synthesis
Review of statistical data from institutions like MoEFCC, Ramsar Secretariat, and WWF-India.
5. Impact Mitigation

The goal of mitigation is to lessen some or all of the negative consequences that result from a
particular action. By establishing a fresh marsh, replenishing a past wetland, or improving or
maintaining an existing wetland, wetland mitigation substitutes for an existing wetland or its services.
This is to make up for the approved destruction of the wetland that was formerly there. It is customary
to require mitigation before granting authorization for wetland development (National Research
Council, 2001). Mitigation of wetlands can be done immediately through a banking system or on an
individual basis on the site (Environmental Protection Agency [EPA], 2020). In order to implement
onsite mitigation, a developer must establish a wetland as near as feasible to the location of the
intended wetland destruction (Mitsch & Gosselink, 2015).

Usually, a one-to-one replacement is required for this. In wetland ecosystems that have been
harmed, wetland mitigation and remediation aim to restore ecological functioning. In other cases,
remediation efforts establish artificial wetlands for use or aesthetic value, replacing or restoring
wetlands that have been substantially destroyed or eliminated from the landscape. A home artificial
pond is a straightforward illustration of an aesthetically pleasing wetland. Constructed wetlands
utilized for wastewater treatment might serve as an example of a use- value wetland (Vymazal 2011).

5.1 The Ramsar Convention

The Ramsar Convention, formally known as the Convention on Wetlands of International
Importance, particularly as Habitat for Waterfowl, is a landmark global agreement dedicated to
wetland conservation. It was one of the first international treaties to focus on ecosystem-specific
issues, emphasizing not just the protection but also the sustainable use of wetlands. Initially aimed at
preserving waterfowl habitats, the convention quickly expanded its scope to include all aspects of
wetland conservation. It now recognizes the critical role wetlands play in biodiversity conservation
and human well-being. As of 2011, the treaty covers 1,916 wetlands of international importance
(Ramsar, 2011). Signatory countries commit to preserving designated wetlands, promoting their
sustainable use, and assessing their ecological characteristics. The convention also fosters global,
regional, and local collaboration to support wetland conservation, contributing to broader sustainable
development goals.

6. National Efforts for Protection of Wetlands

India became a party to the Ramsar Convention in 1981, and since then, six wetlands have been
recognized as Ramsar sites: Keoladeo National Park, Chilika Lake, Loktak Lake, Wular Lake, Harike
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Lake, and Sambhar Lake. Notably, Keoladeo National Park, Chilika Lake, and Loktak Lake are
included in the Montreux Record, highlighting their ecological vulnerability and the urgent need for
conservation efforts. Over the vyears, activists, wetland scientists, and non-governmental
organizations (NGOs) have emphasized the necessity of a national wetland policy to ensure the
sustainable management of these critical ecosystems (Panini, 1998). Responding to this need, the
Indira Gandhi Institute of Development Research, as part of the Capacity 21 Project, published an
initial wetland policy draft and an action plan, formulated in collaboration with researchers, NGOs,
and certain government officials. However, rather than originating from government initiatives, these
efforts stemmed from civil society’s recognition of the environmental threats posed by rapid
urbanization, population growth, and wetland encroachment, particularly in cities like Bombay. A
notable example of grassroots environmental activism occurred in Mahim Creek, where
conservationists successfully prevented city officials from reclaiming this vital wetland, home to a
diverse waterfowl population (Panini, 1998).

The primary responsibility for wetland conservation in India lies with the Ministry of
Environment, Forests, and Climate Change (MoEFCC). However, multiple government bodies,
including the Ministries of Agriculture, Water Resources, Power, Tourism, and Surface Transport, as
well as the Department of Fisheries and the Department of Ocean Development, indirectly influence
wetland-related decisions. Given that wetlands fall under state jurisdiction as per the Indian
Constitution, decision-making involves various state-level authorities, adding complexity to
conservation efforts. To address these challenges, the MOEFCC established the National Committee
on Wetlands, Mangroves, and Coral Reefs, comprising representatives from government ministries,
research institutions, and NGOs. This committee convenes at least twice a year to review conservation
strategies, policy implementation, and emerging threats to India’s wetlands. Despite these
institutional frameworks, effective wetland conservation remains hindered by bureaucratic overlap,
competing land-use demands, and insufficient enforcement of existing regulations. Strengthening
inter-ministerial coordination and implementing a comprehensive national wetland policy are
essential steps toward ensuring the long-term protection and sustainable management of India’s
wetlands (MoEFCC, 2021; Ramsar Convention Secretariat, 2018).

6.1The Wildlife Protection

Wetlands are typically included within protected areas rather than classified as a distinct category
under federal legislation such as the Indian Forest Act and the Wetlands Protection Act (WPA). They
are considered part of protected areas primarily when they provide habitat for endangered species found
in sanctuaries or national parks. Expanding the definition of wetlands in existing regulations,
particularly the WPA, would require wetland managers to develop conservation strategies.
Additionally, it would ensure institutional and financial support from federal and state governments
for local wetland management and sustainable use practices. Currently, some wetlands that serve as
animal habitats are included in the traditional protected areas network. However, maintaining a
wetland’s natural characteristics often requires some degree of human intervention. The Wildlife
(Protection) Act of 1972, which applies to all Indian states except Jammu and Kashmir, provides legal
protection for species within designated protected areas. Under Section 18, sanctuaries can be
established, while Section 35 allows for the creation of national parks. Once a wetland is designated as
a National Park, human activities, including grazing, are strictly prohibited under national wildlife
laws. While this ensures a high level of protection, it can also make effective wetland management
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challenging. Unlike sanctuaries, where controlled human activities may be allowed, national parks
impose strict restrictions that may hinder conservation efforts. To improve wetland conservation,
regulations should account for the ecological needs of these habitats while allowing limited human
intervention where necessary. A more flexible approach would help balance preservation efforts with
sustainable management practices (Panini, 1998).

6.2 The Environment (Protection) Act, 1986

The Environment (Protection) Act, 1986, is a comprehensive law aimed at safeguarding and
enhancing the environment. Section 2 of the Act defines "environment™ as "water, air, and land, as
well as the relationships these elements have with humans, other living beings, plants,
microorganisms, and property." This Act has played a crucial role in protecting wetlands and wetland
ecosystems. Under its broad mandate, several important regulations and notifications have been
introduced to monitor pollution and ensure environmental protection. Notably, the Notification of
Coastal Regulation Zone places restrictions on industrial activities in coastal areas, and the
Environment Impact Assessment Notification of 1994 mandates environmental impact assessments
for major projects. Section 3 of the Act grants the Central Government authority to take necessary
actions to safeguard and improve the environment.

Utilizing the Environment (Protection) Act, 1986, can help protect endangered wetlands and
phase out harmful practices. A more effective approach would involve the Central Ministry of
Environment and Forests designating vulnerable wetland areas as "environmentally sensitive™ under
this Act. This would provide stricter protections compared to merely increasing the number of
wetlands listed under the Wetlands of International Importance while neglecting their preservation.
The Indian Supreme Court's ruling in the Dahanu wetlands case in Maharashtra set a precedent for
such protections. Following this decision, local NGOs successfully halted a destructive mega-port
project at Vadhavan in Dahanu due to the area’s designation as an "ecologically sensitive” zone.

6.3 National Wetland Policy

A National Wetland Policy for India should establish clear guidelines for wetland conservation
and sustainable use. Such a policy must emphasize the importance of community participation in
wetland management and provide a framework for cooperative conservation efforts. Local
institutions and stakeholders should have the flexibility to adapt and implement management plans
that suit their specific needs and ecological conditions.

7 . International Efforts for Protection of Wetlands

The Ramsar Convention on Wetlands (1971) resulted in an international, intergovernmental
agreement that provided a rather broad definition of wetlands. A major worldwide role for wetlands
and their conservation is played by the Ramsar Convention, formally known as The Convention on
Wetlands of International Importance, particularly as Habitat for Waterfowl. The agreement's primary
goal was to preserve the habitat of waterfowl by conserving and wisely using wetlands. This was
quickly found to be very limited, and it has since been expanded to cover all facets of wetland
protection and acknowledge the system’s importance for the preservation of biodiversity and the
welfare of human populations. Currently, 1,916 "wetlands of international importance™ are included
in the treaty.
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7.1 In China

Wetland restoration efforts have been carried out throughout China, particularly in the Three
Rivers Source Regions. Following the implementation of several ecological water replenishment
projects, there has been a noticeable impact on ecological restoration. Most lakes now have larger
areas, and most rivers now have much better quality. The Qianhu wetland's biological characteristics
and functional integration, located at the Yellow River's source, have clearly improved as the wetland
has started to recover.

Even though wetlands like those on the Sanjiang Plain have significantly decreased in number,
China has started to take steps to protect and restore its native wetland ecosystems. China's State
Forestry Administration published new wetlands policies in 2005. Aims and objectives of these
policies included funding for the restoration of natural wetlands, regulating the return of reclaimed
croplands to wetlands (lakes, swamps), and putting 90% of China's natural wetlands under protection
by 2030 (State Forestry Administration of China 2005, An et al.2007).

In order to organize programs for the restoration, protection, and sensible usage (such as
ecotourism and wetland national parks) of its wetlands, China has recently announced a $14.6 million
proposal to start a new wetland mapping project utilizing remote sensing data Cyranoski (2009).
Wetlands-related initiatives by the Chinese government have drawn both appreciation and criticism.
as stated by Cyranoski (2009). The "speed and lavishness™ with which China's wetland conservation
and restoration initiatives are moving forward often makes many environmentalists in the West
envious.

7.2 The United States

Wetland regulation is mostly the responsibility of the federal government. Wetland regulations
are primarily the responsibility of the federal Government, even if many states have their own laws
governing wetlands. The Department of Defense, U.S. Army Corps of Engineers (Corps); the U.S.
Environmental Protection Agency (EPA); the Department of the Interior, U.S. Fish and Wildlife
Service (FWS); the Department of Commerce, National Oceanic and Atmospheric Administration
(NOAA); and the Department of Agriculture, Natural Resources Conservation Service (NRCS)
(formerly the Soil Conservation Service) are the five federal organizations that are primarily in charge
of wetlands protection.

The Corps's responsibilities include water supply and navigation. Because wetlands support the
nation's rivers' ecological, physical, and chemical integrity, the EPA is largely responsible for
safeguarding them. The management of aquatic life and fauna, including game as well as those that
threatened and endangered, is within the purview of the FWS. NOAA's responsibility for managing
the nation's marine resources gives it wetlands authority. Wetlands impacted by agricultural practices
are the focus of the NRCS. In addition to federally approved programs, several of these States have
implemented their own initiatives to conserve wetlands. State wetland initiatives are becoming more
and more important as the Federal Government gives the States more authority. States have focused
more on controlling coastal wetlands than interior wetlands thus far. According to Mitsch and
Gosselink (1993), the state programs of Connecticut, Rhode Island, New York, Massachusetts,
Florida, New Jersey, and Minnesota are the most extensive.
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The Department of Defence, U.S. Army Corps of Engineers (Corps); the U.S. Environmental
Protection Agency (EPA); the Department of the Interior, U.S. Fish and Wildlife Service (FWS); the
Department of Commerce, National Oceanic and Atmospheric Administration (NOAA); and the
Department of Agriculture, Natural Resources Conservation Service (NRCS) (formerly the Soil
Conservation Service) are the five federal organizations that are primarily in charge of wetlands
protection. The methods by which different organizations carry out their mandates to protect wetlands
are indicative of their distinct missions. The Corps's responsibilities include water supply and
navigation. Because wetlands contribute to the integrity of the country's biological, physical, and
chemical waterways, the EPA is largely responsible for safeguarding them. The management of fish
and wildlife, including game species and vulnerable and endangered species, is within the purview
of the FWS. NOAA's responsibility for managing the nation's marine resources gives it wetlands
authority. Wetlands impacted by agricultural practices are the focus of the NRCS.

7.3 The Clean Water Act

Through Section 404 of the Clean Water Act, the federal government controls some activities
that take place in wetlands. In order to regulate the release of fill or dredging material into US
waterways and wetlands.

Congress significantly revised the Federal Water Pollution Control Act in 1972, which gave rise
to the Section 404 program Water control projects include dams and levees, port expansion, fills to
create dry land for building areas near water, and channel construction and maintenance are frequently
linked to discharges. Certain types of operations, such clearing land and straightening river channels
to expedite water flow downstream, are subject to Section 404 discharge regulations if they entail
discharging larger amounts of dirt or other substances into marshes or other bodies of water than are
incidental.

7.4 Swamp buster

"Swamp buster” is the name of the program included in the Food Security Acts of 1985 and
1990 that aims to eliminate federal incentives for the conversion of wetlands for agricultural use.
Farmers who, after December 23, 1985, drained or otherwise altered wetlands in order to plant crops
are no longer eligible for the majority of federal agricultural subsidies according to the Swamp Buster
law. Congress ordered the U.S. Department of Agriculture (USDA) to restrict agricultural conversion
of wetlands through the Swamp Buster Act U.S. Fish and Wildlife Service, Office of Legislative
Services, Washington, D.C., 1992, Digest of Federal Resource Legislation of Importance to the U.S.
Fish and Wildlife Service.

7.5 The Corps

In 1987, the U.S. Army Corps of Engineers produced the Corps of Engineers Wetland
Delineation Manual, a technical handbook that instructs federal agencies on how to utilize wetland
field indicators to locate and define wetland borders. In January 1989, the Federal handbook for
Identifying and Delineating Jurisdictional Wetlands (also known as the 1989 Manual") was accepted
by the EPA, Corps, SCS, and FWS as a unified handbook for wetlands delineation under the Section
404 and Swampbuster programs. The "1989 Manual" outlines the scientific standards needed to
ascertain the existence of the three features of a wetland, according to the U.S. Environmental
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Protection Agency (1991): wetland hydrology, vegetation that is reliant on water, and soils that have
formed under anaerobic circumstances. In doing so, a national protocol for recognizing and defining
wetlands is established.

7.6 In Canada

A wetland strategy was established by the Alberta government of Canada in 2013. It
recognized and safeguarded the environmental, social, and financial advantages of wetlands and
mandated impact studies by the year 2015. The highest-value wetlands were also protected by the
policy in order to prevent loss or degradation; value was determined by factors such as relative
abundance, contribution to improving hydrologic performance, biodiversity support, and water
quality (Government of Alberta, 2013). Additionally, stewardship-based volunteer wetlands
restoration, conservation, and protection were encouraged by means of incentives and instruments.
As with all policies, only time will tell if they succeed in achieving their goals or if harmful legal or
criminal behaviors are sufficiently restrained.

7.7 In Australia

The Murray-Darling Basin's rivers now have more natural flows because to the Australian and
state governments' "buying back™ of irrigation companies’ water rights. Active management is
required for reliant aquatic biota since these environmental fluxes are primarily managed for large
flood zones, where they are stored and actively released. (Kingsford and Auld, 2005; Bino et al.
2014). Wetland distribution and status have been systematically inventoried in the National Wetlands
Inventory of the US Fish & Wildlife Service and the Canadian Wetland Inventory. Comparable but
more limited data is available for a few European countries (Manual of European Union Habitats)
and Australia (Australian Wetlands Database and the Directory of Important Wetlands in Australia).
—EU-27 [July 2007] and Annex | of the Habitats Directive [92/43/EC]). Wetland destruction and
protection are major global issues for many nations. Because of their differing phases of development,
the case studies of Ethiopia, China, and the United States provide a comprehensive view on this topic.
Furthermore, the roles that wetlands provide as a source of food, clean water, building materials, or
intrinsic value stores are all highly valued in each of these civilizations.

8. Suggestion For Preserving and Restoring the World's Wetlands

Each of the five categories of risks to wetlands is addressed independently by wetland
management. Wetland area restrictions can be established to rigorously govern the whole wetland
area in order to mitigate the influence on it. Wetlands are best preserved by creating protected zones.
Nature reserves can be established in areas with a high concentration of rare and endangered species
as well as naturally occurring wetlands. Wetland parks can be constructed in regions where it is
necessary to preserve and responsibly use wetland resources. Zones for protecting wetlands can be
created in places with protection or less wetland element coverage. Furthermore, the establishment
of parks in the forest, picturesque areas, water conservancy areas, parks along the shore, areas
protecting water sources, etc.., may help save wetlands. Pollution restrictions can be tightly defined
to reduce the total quantity of pollutants released into the wetland, therefore mitigating the impact on
the wetland ecology. Wetland management and river basin environmental management can be
combined to accomplish this. There should be tight restrictions on the discharge of pollutants near
wetlands, rivers, lakes, and oceans from industries, agriculture, animal husbandry, and residential
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waste, among other sources. The limitations of species diversity can be established in relation to the
effect on wetland biodiversity. It's critical to support rare animal reproduction and make sure their
population does not decline. The restrictions of wetland ecological water might be imposed in order
to mitigate the impact on wetland water resources parks by the coast, places where water supplies are
protected, etc. can be combined to achieve this. Wetlands' ecological water amount may be ensured
by rigorously regulating water intake from rivers and lakes.

Climate prediction studies should be conducted in advance to assess how wetlands will be
affected by climate change. Given the long-term drought conditions, it is crucial to make sure the
ecological water number of wetlands ahead of time and to undertake timely ecological water supply
in places that lack water. Wetland drainage should be used as soon as possible to prevent extended
precipitation's secondary biological consequences on wetland overflooding. More scientific wetland
protection legislation, rules, and policies should be adopted promptly to clamp down on and penalize
wetland degradation in order to guarantee the seamless execution of wetland management. Since
every nation and area has unique national circumstances, every nation and region should enact laws,
rules, and policies that support local growth.

9.Threats

Wetland destruction and transformation are the two categories of wetland impact factors
(Mitsch et al. 2015). Destructed elements, such agriculture, infrastructural development, water
consumption, pollution, etc., contribute to the deterioration of most wetlands (Voérésmarty et al. 2010;
Van Asselen et al. 2013).

e Degradation of inland wetland ecosystems is also largely caused by the usage of water
resources. Throughout the world, dams tightly regulate numerous rivers in order to fulfill the
increasing demand for electricity and agriculture.

e The lack of water resources and pollution will eventually lead to risks such species invasion
and the destruction of wetland ecosystems (Mufioz-Reinoso, J.C. et al. 2001).

e In this context, "wetland loss" refers to the actual decrease of wetland area caused by climate
change and human activity.

e Overuse of biodiversity resources affects a wide range of wetland habitats; this is particularly
true in Africa, South America, and North America, where the amount ratios are
correspondingly, 71%, 68%, and 56%.

e With 62% of Oceania's wetlands impacted, invasive species and other harmful genes also have
a significant influence.

e Extreme weather and climate change are the primary natural forces affecting some wetlands,
along with geological disasters and other considerations. Coastal and marine wetlands account
for 41% of the total impacted kind; lake wetlands account for 24% and marsh wetlands for
23%.
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Wetland destruction and protection are major global issues for many nations. Furthermore, the
roles that wetlands provide as a source of food, clean water, building materials, or intrinsic value
stores are all highly valued in each of these civilizations.

10. Management Plan:

Varied parts of the world have varied definitions of wetland management at different times. The
majority of decision-makers in management viewed wetland draining as part of wetland management
in the 1950s (Mitsch et al. 2015). Wetland management has since developed into a full discipline of
preserving unique Thanks to the efforts of a few proponents who regarded wetlands as animal homes,
hydrological conditions and waterfowl and fish populations have been maximized. (Smardon et al.
2006). The definition of wetland management is the process of establishing management goals based
on the interests of numerous stakeholders, existing environmental rules, and the priorities of wetland
managers. According to the Ramsar Convention, managing wetlands requires an understanding of
how wetlands have been used by humans in the past, present, and future, as well as strategies for
achieving optimal (sustainable) wetland use (Chatterjee, A et al. 2019). Over the past forty years,
wetlands in a number of developed locations have been protected or even restored thanks to wetland
management. Wetland conservation and restoration, however, are not well regulated in many
emerging regions. Centralized management measures are desperately needed to safeguard wetland
ecosystems in order to preserve their productivity and biodiversity and to enable the prudent use of
their resources. For the purpose of wetland conservation, a wetland management plan is essential in

Figure 2.
Monitoring Requirements

Settling Disputes

Determining Necessary

Management steps

Maintaining continuity
of Effective Management

Acquisition of Funds

Ensure Adherence to
regional ,Governmental,
Global regulation.

Figure 2. Wetland Management Plan

It should include the following: defining the monitoring requirements; settling disputes; determining
and outlining the steps necessary to accomplish management goals; maintaining continuity of
effective management; assisting in the acquisition of funding; promoting communicate on between
locations, companies, and interested parties; showcasing the effectiveness of management; and
ensuring adherence to regional, governmental, and global regulations (Chatterjee, et al. 2019).
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Conclusion

The primary goal of wetland restoration is to rebuild or restore destroyed or degraded
wetlands using ecological engineering and technology (Cui et al. 2006). In order for primitive
wetlands to benefit from their capacity for self-recovery, care should be taken during the wetland
restoration process to preserve the natural characteristics of wetland ecosystems and refrain from
undue human intrusion (Cui et al. 2006; Mitsch et al. 2015). Given the many primary impact variables
associated with distinct wetland types, it is imperative to develop restoration solutions tailored to the
unique circumstances of individual wetland kinds. River wetlands are subject to significant influence
from four categories of human activity-related causes. Dredging the rivers, lowering the sources of
pollution, expanding the zones where pollutants are purified, managing biodiversity, increasing the
amount of ecological water, etc. are some of the actions that may be taken. Wetlands won't be
protected in spite of all the laws, policies, and initiatives put in place by the government if the rules
are not followed. Raising public awareness of the advantages of wetlands may be the greatest
approach to preserve them. Wetlands will not be maintained if people do not understand the
advantages of doing so. Only with the cooperation of the populace can protection be achieved.

References

An S.Q., Li H.B., Guan B.H., Zhou C.F., Wang Z.S., Deng Z.F., Zhi Y.B., Liu Y.H., Xu C., Fang
S.B., Jiang J.H. (2007) China's natural wetlands: past problems, current status, and future
challenges.

Bartsch A., Wagner W., Scipal K., Pathe C., Sabel D., Wolski P. (2009) Global monitoring of
wetlands—the value of ENVISAT ASAR Global mode, J. Environ. Manage., 90(7), 2226-2233.

Bobbink R., Whigham D.F., Beltman B., Verhoeven J.T. (2006) Wetland functioning in relation to
biodiversity conservation and restoration, Springer, Berlin Heidelberg, 1-12.

Brinson M.M., Malvarez A.l. (2002) Temperate freshwater wetlands: types, status, and threats,
Environ. Conserv., 29(2), 115-133.

Chatterjee A., Phillips B., Stroud D., Alberts F., Hails S., Minaeva T., Pittock J., Prietto C., Tunde O.
(2008) Wetland management: planning a guide for site managers.

Clarkson B., Peters M. (2010) Wetland types, Wetland Restoration: A Handbook for New Zealand
Freshwater Systems, 26-38.

Costanza R., d'Arge R., De Groot R., Farber S., Grasso M., Hannon B., Limburg K., Naeem S.,
O'Neill R.V., Paruelo J., Raskin R.G. (1997) The value of the world's ecosystem services and
natural capital, Nature, 387(6630), 253—-260.

Costanza R., De Groot R., Sutton P., Van der Ploeg S., Anderson S.J., Kubiszewski I., Farber S.,
Turner R.K. (2014) Changes in the global value of ecosystem services, Glob. Environ. Change,
26, 152-158.

Cyranoski D. (2009) Putting China's wetlands on the map, Nature, 458(7235), 134.

Davidson N.C. (2014) How much wetland has the world lost? Long-term and recent trends in global
wetland area, Mar. Freshw. Res., 65(10), 934-941.

De Groot R., Brander L., Van Der Ploeg S., Costanza R., Bernard F., Braat L., Christie M., Crossman
N., Ghermandi A., Hein L., Hussain S. (2012) Global estimates of the value of ecosystems and
their services in monetary units, Ecosyst. Serv., 1(1), 50-61.

Chole and Dhadse, J. Mater. Environ. Sci., 2026, 17(6), pp. 937-950 948



Finlayson C.M. (2012) Forty years of wetland conservation and wise use, Aquat. Conserv. Mar.
Freshw. Ecosyst., 22(2), 139-143.

Gardner R.C., Finlayson C. (2018) Global wetland outlook: state of the world’s wetlands and their
services to people, Ramsar Convention Secretariat, 2020—2025.

Gardner R.R., Barchiesi S., Beltrame C., Finlayson M., Galewski T., Harrison I., Paganini M.,
Perennou C., Pritchard D., Rosenqvist A., Walpole M. (2015) State of the world’s wetlands and
their services to people: a compilation of recent analyses, Secretaria de la Convencion de
Ramsar.

Hu S., Niu Z., Chen Y., Li L., Zhang H. (2017) Global wetlands: potential distribution, wetland loss,
and status, Sci. Total Environ., 586, 319-327.

Leggett J., Pepper W.J., Swart R.J., Edmonds J., Meira Filho L., Mintzer 1., Wang M., Wasson J.
(1992) Climate Change 1992: The Supplementary Report to the IPCC Scientific Assessment,
Cambridge University Press, New York, 69-96.

Zillman J.W. (2001) The IPCC third assessment report on the scientific basis of climate change, Aust.
J. Environ. Manage., 8(3), 169-185.

Keddy P.A. (2010) Wetland Ecology: Principles and Conservation, Cambridge University Press.

Kim S.G. (2010) The evolution of coastal wetland policy in developed countries and Korea, Ocean
Coast. Manage., 53(9), 562-569.

Marti A. (2011) Wetlands: A Review with Three Case Studies: The People’s Republic of China, The
United States of America, and Ethiopia, International Resource Management.

McCoy M.B., Rodriguez J.M., Mitsch W.J. (1994) Global Wetlands Old World and New.

Mitsch W.J., Gosselink J.G. (1993) Wetlands, Van Nostrand Reinhold Company.

Mitsch W.J., Gosselink J.G. (2015) Wetlands, John Wiley & Sons.

Moore P.D. (2008) Ecosystem: Wetlands, Revised Edition, Facts on File Inc.

Munoz-Reinoso J.C. (2001) Vegetation changes and groundwater abstraction in SW Dofiana, Spain,
J. Hydrol., 242(3-4), 197-209.

Panini D. (1998) The Ramsar Convention and national laws and policies for wetlands in India, Case
Study prepared for the Technical Consultation on Designing Methodologies to Review Laws
and Institutions Relevant to Wetlands, Gland, Switzerland, 3—4.

Reis V., Hermoso V., Hamilton S.K., Ward D., Fluet-Chouinard E., Lehner B., Linke S. (2017) A
global assessment of inland wetland conservation status, Bioscience, 67(6), 523-533.

Russi D., ten Brink P., Farmer A., Badura T., Coates D., Forster J., Kumar R., Davidson N. (2013)
The Economics of Ecosystems and Biodiversity for Water and Wetlands, IEEP, London and
Brussels, 78, 118p.

Smardon R.C. (2009) Sustaining the worlds wetlands, Int. Wetl. Policy Manage. Issues, 1-20.

Smardon R.C., Faust B.B. (2006) Introduction: international policy in the biosphere reserves of
Mexico's Yucatan peninsula, Landscape Urban Plan., 74(3-4), 160-192.

Strayer D.L., Dudgeon D. (2010) Freshwater biodiversity conservation: recent progress and future
challenges, J. North Am. Benthol. Soc., 29(1), 344-358.

U.S. Fish and Wildlife Service (1991) Digest of Federal Resource Laws of Interest to the U.S. Fish
and Wildlife Service, Office of Legislative Services.

Verhoeven J.T., Beltman B., Whigham D.F., Bobbink R. (2006) Wetland functioning in a changing
world: implications for natural resources management, Wetlands and Natural Resource
Management, 1-12.

Chole and Dhadse, J. Mater. Environ. Sci., 2026, 17(6), pp. 937-950 949



Votteler T.H., Muir T.A. (1996) Wetland protection legislation, National Water Summary on Wetland
Resources, 57—64.

Vymazal J. (2011) Constructed wetlands for wastewater treatment: five decades of experience,
Environ. Sci. Technol., 45(1), 61-69.

Xu T., Weng B., Yan D., Wang K., Li X., Bi W,, Li M., Cheng X., Liu Y. (2019) Wetlands of
international importance: status, threats, and future protection, Int. J. Environ. Res. Public
Health, 16(10), 1818.

(2026) ; http://www.jmaterenvironsci.com

Chole and Dhadse, J. Mater. Environ. Sci., 2026, 17(6), pp. 937-950 950


http://www.jmaterenvironsci.com/

