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Abstract:- Wetlands are vital ecosystems that provide
numerous ecological services, including flood control,
water filtration, carbon sequestration, and habitat for
diverse flora and fauna. However, human activities such
as urbanization, agriculture, and infrastructure
development have led to widespread wetland
degradation worldwide. Wetland ecosystems diminished
by 21-35% between 1700 and 2020 as a result of human
interference, with at least 1.3 million square miles of
wetlands lost globally—an area about the size of Alaska,
Texas, California, Montana, New Mexico, and Arizona
combined. This research used a documented
methodology for extracting information from different
books, conversations, conferences, and international
organizations to understand the effects of wetland
degradation on the decline of species and strategies for
wetland conservation and restoration.

This paper aims to elucidate the multifaceted effects
of wetland degradation on ecological species. The results
indicate that wetland degradation declines water quality,
leading to alterations in water flow patterns, decreased
groundwater recharge, and increased flooding
downstream. This can result in the loss of biodiversity,
as many species depend on specific water levels and
habitats within wetlands. Moreover, the loss of wetlands
diminishes their volume to store carbon, contributing to
greenhouse gas emissions and exacerbating climate
change. Furthermore, wetland degradation compromises
water quality by reducing the natural filtration and
purification functions of wetlands. Contaminants from
agricultural runoff, industrial discharge, and urban
pollution accumulate in degraded wetlands, posing risks
to human health and aquatic ecosystems. Additionally,
the loss of wetlands exacerbates erosion and
sedimentation, leading to habitat destruction and loss of
coastal resilience against storms and sealevel rise.

Addressing wetland degradation requires a
multifaceted approach, including policy interventions,
restoration efforts, and public awareness campaigns.
Effective wetland conservation strategies involve the
preservation of existing wetlands, restoration of
degraded ones, and sustainable management practices to
mitigate further degradation. Collaborative efforts
between governments, NGOs, local communities, and
stakeholders are essential to safeguarding these critical
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ecosystems and the invaluable services they provide to
the environment and society.

Keywords:- Wetland Degradation, Species, Biodiversity,
and Ecosystem.

l. INTRODUCTION

A wetland is an area of land that experiences seasonal
or permanent saturation with water to the point where it
develops its unique ecology. The main functions that
wetlands do for the environment are water filtration, flood
control, carbon sequestration, and coastal stability.
Additionally, wetlands are thought to have the greatest
ecological diversity of any type of environment, supporting
a broad array of flora and fauna (Ramsar, 2017). The
survival of humans depends on wetlands. They include some
of the most productive ecosystems on the planet and offer
ecosystem services that have innumerable positive effects
(Kamble et al., 2012) (MclInnes & Everard, 2017). Wetlands
are essential ecosystems that consist of permanently or
periodically flooded freshwater areas, including lakes,
rivers, and swamps, as well as coastal and marine
environments like estuaries, lagoons, mangroves, and reefs.
The global water cycle plays a crucial role in sustaining
these ecosystems by supporting primary production, nutrient
recycling, and providing freshwater and food resources for
people (Ramsar, 2018b). Wetlands are used for hydropower
and transportation. They supply medicines as well as
inherited assets and raw materials. They also provide
support in safeguarding coastlines, reducing floods, and
storing and sequestering carbon. Many are essential for
inspiration, leisure, culture, and transcendent values (Russi
et al., 2013).

Worldwide inland and coastal wetlands cover over
12.1 million km2, a region bigger than Canada, with 54%
permanently inundated and 46% seasonally immersed.
Figure 1 shows the territorial dispersion % of wetland
regions with different continents. Yet, characteristic
wetlands are permanently depleting all over the world;
where data is available, between 1970 and 2015, both inland
and marine/coastal wetlands decreased by about 35%, which
is three times the rate of loss of woodland vegetation
(Ramsar, 2018a).
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Wetland loss/degradation results in an associated
reduction in ecosystem services delivered by wetlands, such
as provisioning services, including food and fresh water;
regulating services, such as flood control, storm protection,
drought buffering, groundwater recharge and discharge, and
carbon sequestration; cultural services, such as recreation;
and supporting services, such as water supply purification,
shoreline stabilization, and erosion control; retention of
nutrients. The ecosystem services associated with human
health largely involve the supply of water, food, nutrition,
and medication, as well as waste purification and buffering
against detrimental floods and climatic effects (Ramsar,
2018a). However, the causes of wetland degradation are
direct and indirect. Anthropogenic activities such as land use
change, agriculture activities, industrial development,
expansions of different cities, and high population growth
are threats to wetland degradation worldwide (Kuchara et
al., 2023). Climate change and natural factors include heavy
rainfall, earthquakes, drought, flooding, and landslides
prevailing wetlands which led to degradation (Thomas,
2017). Wetlands across the world are under threat from
both direct and indirect human activity. Direct human
activity encompasses several sorts of land use change
(Alavaisha, 2020), causing wetland degradation and loss by
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changing water quality and quantity; increasing pollution,
and changing the species composition. Indirect (non-
ecological) activities include natural hazards and a lack of
coordination in the management of wetlands (REMA, 2020).

Wetland degradation has significant impacts of
economic loss, Loss of Biodiversity, Impact on Wildlife,
Water Quality Degradation, Increased Flooding, and
Erosion, Carbon Emission, and Climate Impact (Nimusima,
2019). For instance, addressing the environmental impacts
of wetland degradation is crucial for safeguarding these
ecosystem ecological services, protecting biodiversity,
ensuring water quality, mitigating climate change, and
preserving cultural and economic values. Conservation
efforts, restoration projects, sustainable land-use practices,
and policy interventions are essential to prevent further
degradation and restore the health of degraded wetlands. In
addition, the overall objectives of the paper are to address
the negative environmental impacts of wetland degradation
or wetland loss can help to mitigate these issues to achieve
the Ramsar Convention goals, sustainable development
goals, and Millennium development goals of maintaining
environment  protection and  sustainable  wetland
management with ecofriendly environment.

Regional distribution % of

wetland area

| Asia

B North America

Latin America and

Caribbean

Fig 1 Regional Distribution of Wetland (Ramsar, 2018a)

1. APPROACH AND METHODOLOGY

Methodology is essential to ensure a comprehensive
and well-supported analysis of this research. This paper used
a literature review by extracting information on wetland
degradation including factors, causes, and impacts. By
conducting a systematic and thorough search across various
academic databases. Retrieve scholarly articles, books,
reports, and other reputable sources that became the
introduction and results of this research, for instance, to
discuss wetland degradation and mitigation strategies to
reduce those impacts. However, Data Extraction, pertinent
information from different books, conversations or
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Conferences, and international Organisations related to
wetland management and biodiversity conservation were
useful information used in this paper including key findings,
and statistics. Employing a systematic approach
encompassing a thorough literature review, critical analysis,
synthesis of findings, and constructing a comprehensive
framework of paper on the impacts of wetlands degradation
or loss can offer wvaluable insights and contribute
significantly to the existing body of knowledge on this
crucial environmental issue and help communities to
mitigate or to reduce the impacts caused by wetland loss in
sustainable.
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II. RESULTS
» Important of Wetland

o Wetlands Wetlands Support the Global Water Cycle
(Hydrological Processes).

Wetland dynamics and ecological function are
influenced by physical, chemical, and biological
interactions, which are known as ecosystem processes.
Additionally, a lot of ecosystem services rely on them.
Hydrology, biogeochemistry, carbon sequestration and
storage, primary productivity, and energy flows are the main
processes that fall under this category (Sun et al., 2017).

Wetlands are vital to the water cycle because they
collect, hold, and release water over time, control water
flows, and supply the water needed for life. A wetland's
size, volume, timing, and frequency of water inflow and
outflow are all measured by hydrology. It influences
biodiversity and primary production, aids in the structure
and function of wetlands, and produces ecosystem services
like reduced flooding and enhanced water quality (Acreman
& Bullock, 2003).

e Complex Biogeochemical Processes Sustain Wetland
Ecosystems.

Because of the characteristics of their soil and
hydrology, wetlands are home to a diverse array of
biogeochemical processes. Wetlands store, break down and
export nutrients and other compounds when they are
saturated. Plant uptake and storage in tissues, microbial
processing (especially of carbon, nitrogen, and sulfur), and
physical sedimentation processes are ecosystem processes
that result in nutrient uptake and storage (Reddy et al.,
2010).

Many biogeochemical processes support ecosystem
services such as improved water quality, particularly
removing nutrients from agricultural and urban runoff.
Nitrogen is an important nutrient needed for growth (P.
Smith et al.,, 2015), but in excess, it can leach from
agricultural and urban sources and contaminate soil, surface
and groundwater (Howarth et al., 2002)

Through the process of denitrification, bacteria in
wetlands transform nitrate nitrogen into nitrogen gas, which
is then released back into the atmosphere (Yousaf et al.,
2021), which is capable of eliminating up to 90% of
incoming nitrate (de Groot et al., 2018). Wetlands are
considered denitrification "hotspots” due to the high
concentrations of nitrate and soil organic matter that are
strongly correlated with denitrification rates (Hansen et al.,
2016). Higher rates of denitrification are caused by
increased nitrate runoff connected to agricultural runoff (Poe
et al. (2003)). Wetlands also receive nitrogen deposition
from atmospheric processes.

e Wetlands are Among the Most Ecologically Productive
Ecosystems.

Plant growth is measured by primary production (i.e.

the quantity of carbon fixed by plants and algae during
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photosynthesis) and serves as a source of energy for all
living things. It is also the basis for a multitude of ecosystem
services provided by wetlands, where high productivity
sustains numerous human communities (Bullock &
Acreman 2003).

Primary productivity depends on wetland type, plant
species, climate, soil, nutrient availability, and hydrology
(Lant, 2011). great rates of primary production tend to
sustain great animal diversity (Bailey, 2006), For instance,
the very productive

Pantanal area (in Brazil, Bolivia, and Paraguay) boasts
260 fish species, 650 bird species, and several megafauna
(Reddy et al., 2010).

Water quality trends, particularly nutrient loading,
have a substantial effect on primary production patterns.
With nutrient enrichment, wetlands are prone to invasion by
aggressive species with rapid growth rates, such as Typha
spp. or, depending on location, Phragmites spp (Bansal et
al., 2019).

The dominance of highly productive plant species may
constitute a trade-off for other wetland activities. For
example, total biodiversity is diminished, but organic matter
buildup and wetlands carbon rise again (Ramsar, 2018b).
The continued supply of phosphorus to the Florida
Everglades enhanced primary output as

Typha infiltrated native plant communities (Wu et al.,
2012). Higher atmospheric carbon dioxide concentrations
can boost plant growth, however, this impact varies
depending on the species and wetland type (Wu et al.,
2012).

Finally, wetlands are major providers of organic
carbon. They exported leaf litter and dissolved organic
carbon, which supports downstream food webs (SCHIFF,
1998)

Organic carbon is also significant since it reduces light
and absorbs dangerous UV-B rays (Williamson et al. 1999),
therefore preventing amphibians and fish eggs from impacts
such as injury (Hader et al., 2003).

» Types of Ecology Services Provided by Wetlands

e Water

Wetlands have an important role in providing fresh
water for home consumption, agriculture, and industry.
Global renewable water resources from rivers and aquifers
amount to over 42,000 km3/year, with 3,900 km3/year
removed for human consumption (Ramsar, 2018b).
Agriculture consumes 70% of all water withdrawals,
followed by industry at 19% and municipalities at 11%. In
the last 50 years, the global irrigated agriculture area has
doubled. Europe withdraws 6% of water resources (29% for
agriculture), Asia 20% (80% for irrigation), while the
Middle East, Central Asia, and North Africa extract 80-90
percent for irrigation (FOA, 2022).
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Groundwater demand has quickly expanded, notably in
South Asia, where 40% of irrigated agriculture depends on
groundwater alone or in combination with surface water
(FAO, 2021). An estimated 60% of human water
withdrawals are thought to return to nearby hydrological
systems; the remaining 40% are thought to be used for
consumptive purposes (FOA, 2022). Effects on water
services are similar across highly wealthy and less wealthy
nations (Dodds et al. 2013).

e Food

Wetlands provide a diverse range of foods. Inland
fisheries range from large-scale industrial operations to
subsistence fishing, with global annual harvests growing
from 2 million tonnes in 1950 to over 11.6 million tonnes in
2012, and perhaps considerably greater if small-scale
subsistence fisheries are considered (FAO, 2014).
According to Bartley et al. (2015), 95% of inland fisheries
harvest occurs in underdeveloped nations, where it often
serves an important nutritional role, but accounts for just 6%
of world fish output. Since industrialization, estuarine and
coastal fisheries have plummeted by 33%, while fishery
nursery environments (e.g., oyster reefs, seagrass beds, and
other wetlands) have decreased by 69% (Holsman et al.,
2018). Aquaculture grew from less than a million tonnes in
1950 to 52,5 million tonnes in 2008, accounting for 45,7
percent of the world's production of food fish (FAO, 2010).
Aquaculture is being used on more and more rice fields
(Edwards 2014). Aquaculture is most prevalent in Asia,
particularly China, and is also quite important in Europe and
Africa. In the Americas, however, it is still quite small,
Wetlands also provide other hunting opportunities,
wildfowling, and grown and harvested wet crops (UN,
2020).

e Water Regulation

Wetlands have an impact on laws like Natural Flood
Management because they store, release, and exchange
water (Prescott, 2017). Catchment hydrology is significantly
influenced by river channels, floodplains, and broadly
connected wetlands. Nevertheless, the ability of numerous
wetlands that are "geographically isolated" to hold water can
be crucial for hydrology (Lane & Leibowitz, 2021), having
an impact on stream flows (Golden et al. 2016). Wetlands
that operate properly can help to lessen catastrophe risk.
Practical examples include the Charles River in
Massachusetts, USA, where the conservation of 3,800
hectares of wetlands minimizes flood damage by an
estimated $17 million annually (Herrera & Norris, 2022). In
contrast, wetland degradation can increase floods and storm
damage (Barbier et al. 2011). There is a growing recognition
that sustaining wetland functions is typically more
inexpensive than transferring them to alternate uses
(Gardner et al., 2015).

o Climate Regulation

Wetlands play a significant role in regulating the
climate due to their carbon storage and sequestration
capabilities. Peatlands and vegetated coastal wetlands
contain significant carbon sinks and store roughly as much
carbon as world forests, but freshwater wetlands are also the
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greatest natural producers of methane (Harenda et al., 2018).
Salt marshes store millions of tons of carbon yearly (Barbier
et al., 2011), Deep tropical dams can be a significant
producer of methane, negating or exceeding the purported
low-carbon benefits of hydropower generation (Moran et al.,
2018).

Natural processes in wetlands contribute to 25-30% of
methane emissions, while wetlands play a substantial role in
90% of nitrous oxide emissions from ecosystems (Tian et
al.,, 2015). Wetlands may also provide microclimate
management, such as breaking down "heat islands" in
metropolitan areas (Ramsar, 2018a).

e Cultural Heritage

Natural characteristics of wetlands and other
ecosystems can represent cultural and spiritual significance,
as well as regional identity. These may include both natural
features, such as the holy lakes of the Himalayas (Ramsar,
2018b), and humanconstructed characteristics, such as the
rice paddy, which provides the primary source of income for
over 100 million households in Asia and Africa (Opata,
2020). Cultural heritage comprises traditional knowledge
about the qualities, social importance, and care of wetland
resources, such as for Australia's First People (Ramsar,
2018a).

e Tourism and Recreation

Both natural and manmade wetlands provide leisure
opportunities and tourist benefits. Scuba diving on coral
reefs provides a rationale for their protection, but it also
adds potential stresses to ecosystems (Barker & Roberts
2004). In 2002, the income of around 100 diving operators
in Hawaii was estimated at US$50-60 million per year
(Alliance, 2006). Coral reef diving earns gross revenue of
US$10,500-45,540/year in the Bohol Marine Triangle, the
Philippines (Gulayan et al., 2015). The value of tourism in
the Great Barrier Reef in Australia is more than AU$ 5.2
billion annually (Goldberg et al. 2016). Between 1950 and
2008, the world's aquaculture production rose from less than
a million tonnes to 52.5 million tonnes, accounting for
45.7% of the world's food-fish production (Gulayan et al.,
2015).

» The Effects of Wetland Degradation on Ecological
Species

e Water Quality Degradation

The findings show that wetlands are rich reservoirs of
biodiversity, with over 100,000 freshwater species identified
to date. Coastal wetlands are among the most biologically
diverse places (Ramsar, 2020). Wetland loss and pollution
exacerbate the water issue, endangering all life. Nearly 90%
of the world's wetlands have vanished since the 1700s, and
35% since the 1970s, and those that remain are vanishing
three times faster than forests as a result of wetland
degradation. Freshwater wetland destruction costs around
US$2.7 trillion per year in lost services.
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Fig 2 Water Quality Degradation

The Freshwater Living Planet Index reveals that
worldwide freshwater declined by 76% from 1970 to 2010
(Ramsar, 2018a)

o Biodiversity Loss and Species

Wetland degradation hurts biodiversity and species.
Wetland species are losing the greatest. Between 1970 and
2014, fish, bird, mammal, amphibian, and reptile
populations fell by 60%. Since 1970, 81% of inland wetland
species and 36% of coastal and marine species have
decreased. 25% of wetland species are susceptible to
extinction, including water birds, freshwater-dependent
animals, marine turtles, and coral reefbuilding species
(Ramsar, 2020). Wetland degradation is a crucial factor
influencing the worldwide status of wetland species such as
seagrasses, corals, amphibians, marine turtles, waterbirds,
and mammals. According to the study, marine turtles (100%
globally vulnerable), wetlanddependent megafauna (62%),
freshwater reptiles (40%), non-marine mollusks (37%),
amphibians (35%), corals (33%), and crabs and crayfish
(32%) face the greatest threat of extinction.

The effects of wetlands on environmental destruction
of the ecosystem and habitat loss including different species,
marine plants, and marine organisms such as;

Freshwater vascular plants; The threat level is
relatively low (17% worldwide threatened), but it varies
greatly, from 2% (Indo-Burma) to 24% in Africa and 33% in
the tropical Andes.

Seagrasses, 72 species, are falling by 31% and
expanding by just 7%. Ten (16%) are at high risk of
extinction, with three being Endangered (Short et al. 2011).
Mangroves Eleven (17%) of the 66 species evaluated are
internationally threatened (Polidoro et al. 2010). The
Atlantic and Pacific coasts of Central America are
particularly concerning since up to 40% of species there are
endangered with extinction.

Corals, 33% of the 704 species investigated are

internationally  threatened (Carpenter et al. 2008).
Regionally, the Caribbean and the Coral Triangle (western
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Pacific) contain the greatest percentage of corals under high
extinction danger. Between 1996 and 2008, global threat
status worsened by -17.8%. (BirdLife International 2015).

The global danger level is high (37%), rising to 59% in
Europe, 45% in the Eastern Mediterranean, 41% in Africa,
and 38% in the tropical Andes (Cuttelod et al. 2011).

Crabs are 32% worldwide vulnerable, and 5% are
critically endangered (Collen et al. 2014). The continents of
Africa and IndoBurma are quite dangerous. 10% of
freshwater crayfish are classified as critically endangered,
while 32% are threatened worldwide (Richman et al. 2015).
Shrimps from freshwater 479 species are threatened
worldwide, of which 28% are classified as critically
endangered. The Nearctic (46% globally threatened by only
a few species), Palearctic (32%), and IndoMalayan (30%)
have the greatest threat ratings (De Grave et al. 2015).
Shrimps from North America (40%) and Europe (41%) are
considered to be highly threatened in the region.

The only insect group whose status has been evaluated
globally is dragonflies (Clausnitzer et al. 2009). Only 8%
are endangered, which is low when compared to other
wetland-dependent species. For 1,968 species analyzed
regionally, the average threat level is low (8%), with 1.5%
Critically Endangered. Freshwater fish are 8,389 species
evaluated, with 29% globally vulnerable and 5% critically
endangered.

The threat level is highest in the Arabian Peninsula
(50%), New Zealand (49%), Madagascar (43%), the Eastern
Mediterranean (41%), and Europe (40%).

Parrotfish and surgeonfish make up the majority of the
160 species of coral reef fish that are widespread and of the
Least Concern category, with only three (2%) globally
threatened (Comeros-Raynal et al. 2012).

Amphibians are among the most globally vulnerable of
the freshwater species studied, due primarily to the
consequences of the chytrid fungus, with 35% globally
threatened and 9% Critically Endangered (Stuart et al. 2004;
Red List database 2017).

Threat levels are particularly high in New Zealand
(75%), Madagascar (49%), India (41%), and the Eastern
Mediterranean (33%). Amphibians that live in rivers and
streams face more worldwide threats than those that live in
static bodies of water (Stuart et al. 2004). The worldwide
standing has worsened by -4.3% between 1980 and 2004
(BirdLife International 2015).

Reptiles are one of the most vulnerable taxa, with 40%
of species worldwide threatened and 11% critically
endangered (Collen et al. 2014), Six of the seven marine
turtle species studied are globally threatened: two
Vulnerable (Leatherback and Olive Ridley), two
Endangered (Loggerhead and Green), and two Critically
Endangered (Hawksbill and Kemp's Ridley) (IUCN-SSC
Marine Turtle Specialist Group). Recent evaluations suggest
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population gains in certain populations of six of the seven
species but with ongoing diminishing tendencies throughout
the western Pacific (Mazaris et al. 2017)

Water birds have a relatively low worldwide threat
rating at the species level, yet they are nonetheless 18%
globally threatened and 3% Critically Endangered (IUCN
Red List database). From 1988 to 2016, the global danger
status declined by 1.5% (Bird Life International 2018).
Water bird biogeographic populations were in a poor and
deteriorating state globally in the 1970s; although the
general situation improved marginally between 1976 and
2005, 47% of populations were still declining or extinct
(Wetlands International 2010).

Mammals 23% of inland wetland-dependent animals
are globally threatened, with 3% critically endangered
(Collen et al. 2014). Between 1996 and 2006, global status
fell by -1.9% (Bird Life International 2015).

Fresh water megafauna is particularly vulnerable to
extinction: of 107 such species studied, 62% are globally
endangered, and 27% are Critically Endangered (Carrizo et
al. 2017). South and Southeast Asia have a higher number of
vulnerable freshwater megafauna species.

V. DISCUSSION

Wetlands are one of the most vulnerable ecosystems
around the world, increasingly facing several anthropogenic
pressures and referring to physical loss in spatial extent or
loss of wetland functions. As a result, the rapidly expanding
human population, land use change, burgeoning
development ventures, and improper utilization of
watersheds have all affected a significant decline in wetland
resources (Zedler and Kercher 2005)

Wetlands are degraded, either directly or indirectly,
due to changes in soil chemistry, nutrient status, and
microbial composition (Hartman et al. 2008). Microbial
assemblages of known and undiscovered organisms play an
important role in wetland ecology. Fundamentally, wetlands
are impacted by two factors: human and environmental.
Nutrient enrichment conditions promote microbial
biodiversity in wetlands, which influences wetland behavior.
Anthropogenic influences include land use change,
eutrophication, and the integration of harmful organic and
inorganic wastes, whereas environmental elements such as
floods, heavy rain, natural changes, etc. impact wetland
systems as well (Gupta et al., 2020).

The loss of biodiversity due to environmental wetland
degradation is a substantial consequence that affects
ecosystems. For instance, Habitat Destruction of Wetlands
provides a unique and diverse habitat for numerous plant
and animal species. When wetlands are degraded or lost, the
habitat for these species is destroyed or altered, leading to a
reduction in the available living space and resources, which
can directly impact their survival (Russi et al., 2013). Thus,
Species extinctions and Population Declines Many species,
including rare and specialized ones, depend on wetland
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ecosystems for breeding, feeding, nesting, and shelter.
Wetland degradation directly affects these species, leading
to population declines and, in severe cases, extinctions.
Moreover, disruption of Food Chains and Ecosystem
Balance, Wetland ecosystems rely on complex food webs
where various species interact and depend on each other for
survival. The loss of ecology due to degradation disrupts
these intricate relationships, leading to imbalances in the
ecosystem and potentially cascading effects on other species
within and beyond the wetland. The Reduced Genetic
Diversity, and loss of biodiversity in wetlands can lead to
reduced genetic diversity within populations. This reduction
in genetic This loss in genetic variety can render animals
more susceptible to illnesses, environmental changes, and
other stresses, further limiting their capacity to adapt and
survive (Orsholm & Elenius, 2022). The Ecological Services
Decline, Biodiversity loss in wetlands affects their ability to
provide essential ecosystem services. For instance, certain
species within wetlands might be crucial for water filtration,
nutrient cycling, pest control, and other functions.
Diminished biodiversity can compromise these services,
affecting the overall health and functionality of the
ecosystem (Orsholm & Elenius, 2022).

Land-use change is the most strongly related cause of
biodiversity loss, and losses are expected to rise further.
Wetlands are changing as a result of both land-use changes
and pollution, with the consequences of climate change
becoming increasingly obvious. Wetland species such as
fish, waterfowl, and turtles are in significant decline, with
one-quarter facing extinction, particularly in the tropics.
Since 1970, 81% of inland wetland species populations and
36% of coastal and marine species have decreased (Ramsar,
2021).

Almost all inland and coastal wetland-dependent taxa
studied have high global danger levels (more than 10% of
species are threatened). Marine turtles, wetland-dependent
megafauna, freshwater reptiles, amphibians, non-marine
mollusks, corals, crabs, and crayfish face the greatest risk of
extinction (more than 30% of species worldwide). The
chance of extinction looks to be growing. Although
waterbird species have a low global danger level, the
majority of populations are declining over time. Only coral
reef-dependent parrotfish, surgeonfish, and dragonflies have
a minimal threat (Ramsar, 2018b).

Wetland degradation affected several taxonomic
groupings of species, including seagrasses, corals,
amphibians, marine turtles, waterbirds and mammals. The
results suggest that more than a quarter of species are
globally threatened, reaching to all species studied in the
case of sea turtles (Ramsar, 2018b). Marine turtles (100%)
are the most vulnerable species, followed by wetland-
dependent megafauna (62%), freshwater reptiles (40%),
non-marine mollusks (37%), amphibians (35%), corals
(33%), and crabs and crayfish (32%). Only coral
reefdependent parrotfish and surgeonfish (2% globally
threatened) and dragonflies (8%) are classified as low
concern owing to wetland degradation. Wetlands
conservation and restoration are essential measures for
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reducing biodiversity loss. Conservation efforts, habitat
restoration,  protecting  endangered  species, and
implementing sustainable land-use practices can help
safeguard the rich biodiversity present in wetland
ecosystems, ensuring the continued existence of diverse
plant and animal species that rely on these habitats for
survival (Orsholm & Elenius, 2022).

World fresh water and clean water currently declining.
Water quality continues to deteriorate as a result of
contamination from many sources. Nearly half of the
world's population still uses sanitation that does not treat
wastewater (UNICEF, 2016), Agriculture contributes
significantly to nutrient loading, particularly nitrogen and
phosphorus (Xie & Ringler, 2017). Wetlands in many
regions of the world continue to suffer water quality
concerns, with major human health consequences from
waterassociated illnesses (UNESCO, 2020). Eutrophication
harms numerous freshwater and coastal wetlands, with dead
zones affecting over 700 coastal locations. Climate change,
together with increases in sea surface temperature, acidity,
and rainfall, will exacerbate these consequences (Glegg,
2016). Between 1960 and 2010, the global ocean oxygen
density declined by around 2%, influencing the ocean
nutrition cycle (Laffoley & Baxter, 2020). Pesticide runoff
is destroying wetlands all around the world, including
renowned areas like the Great Barrier Reef in Australia
(Ramsar, 2021)

Water quality trends are predominantly unfavorable.
Since the 1990s, practically all rivers in Latin America,
Africa, and Asia have become more polluted. The
deterioration is expected to accelerate. Major concerns
include untreated wastewater, industrial waste, agricultural
runoff, erosion, and changes in sediment (Chen et al., 2022).
By 2050, one-third of the world's population will most
certainly be exposed to water with high nitrogen and
phosphorus levels, resulting in fast algae growth and
breakdown that can kill fish and other animals. Severe
pathogen contamination affects one-third of rivers in Latin
America, Africa, and Asia, and fecal coliform bacteria have
increased over the previous two decades. Salinity has
accumulated in many wetlands, including groundwater,
harming agriculture. Acid deposition is caused by nitrogen
oxides from fossil fuel combustion and ammonia from
agriculture. Acid mine drainage is a significant contaminant.
Thermal pollution from power plants and industry depletes
oxygen, changes food chains, and diminishes biodiversity
(OECD, 2012). At least 5.25 trillion persistent plastic
particles are floating in the world's oceans, which have a
significant influence on coastal waterways. Pesticides
exceed national approved limits in nearly half of OECD
nations' agricultural water supplies. These consequences
impair our health, degrade ecological services, and
exacerbate biodiversity loss (M. Smith et al., 2018).

Wetland degradation or loss may have a substantial
influence on cultural traditions and economic advantages
linked with these ecosystems in a variety of ways. Cultural
significance: Many indigenous people and civilizations have
significant ties to wetlands. These sites frequently possess
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spiritual, cultural, and historical significance for these
communities. Wetlands may serve as places for rituals,
ceremonies, traditional customs, and storytelling, all of
which help to preserve cultural heritage. Wetland
degradation or loss can cause erosion of cultural practices,
altering traditions and links to ancestral lands (Verschuuren,
2016).

Wetlands also offer services like water provisioning
and flood control, supporting industries and communities
downstream. Degradation or loss of wetlands diminishes
these economic opportunities, impacting livelihoods and
local economies. Wetlands attract tourists and outdoor
enthusiasts interested in birdwatching, wildlife observation,
boating, hiking, and other recreational activities. Degraded
wetlands with reduced biodiversity and ecosystem health
can deter tourists and impact revenue generated from
tourism-related activities. Indigenous and local communities
often possess valuable traditional ecological knowledge
about wetlands, including sustainable resource management
practices and medicinal uses of wetland flora and fauna. As
wetlands degrade or vanish, the transfer of knowledge and
traditions to future generations is in danger (Baker, 1968).
Wetlands play an important role in water resource
management, supplying clean water for drinking and
agricultural  purposes. Degradation influences water
availability and quality, particularly in populations who rely
on wetlands for water.

» Strategies for Wetland Conservation and Restoration
Wetlands must be conserved and restored to sustain
their ecological integrity, biodiversity, and the benefits they
give to humans and the environment. Here are some
techniques for wetland protection and restoration:

Identification and Mapping such as conducting
comprehensive inventories to identify and map existing
wetlands is the first step in their conservation and
restoration. This helps prioritize areas for protection,
restoration, and management interventions. Legal Protection
and Regulation, Establishing and enforcing legal
frameworks, such as designating wetlands as protected areas
or Ramsar Sites, provides essential safeguards against
degradation and destruction. Regulation of activities such as
drainage, dredging, and land conversion helps prevent
further loss of wetland habitats.

Habitat Restoration and Creation: Restoring degraded
wetlands through habitat restoration and creation projects
can help reverse ecosystem degradation and promote
biodiversity recovery. This may involve reestablishing
hydrological connectivity, reintroducing native vegetation,
and creating nesting sites for wildlife. Water Management,
implementing sustainable water management practices is
critical for maintaining wetland hydrology and ecological
functions. This includes regulating water levels, controlling
invasive species, and reducing nutrient inputs from
agricultural runoff and urban pollution.
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Community Engagement and Stakeholder
Collaboration, engaging local communities, indigenous
peoples, NGOs, and other stakeholders in wetland
conservation and restoration efforts fosters a sense of
ownership and promotes long-term  sustainability.
Collaborative approaches ensure that management strategies
are socially inclusive, culturally appropriate, and supported
by those directly affected by wetland resources, Ecosystem-
based approaches such as Adopting ecosystem-based
management approaches recognize the interconnectedness
of wetland ecosystems with surrounding landscapes and
watersheds. This involves considering land-use planning,
buffer zone protection, and integrated watershed
management to address upstream impacts on wetland health.

Climate Change Adaptation, integrating climate
change adaptation strategies into wetland conservation and
restoration efforts is essential for building resilience to
changing environmental conditions. This may include
enhancing wetland connectivity, promoting natural carbon
sequestration, and restoring coastal wetlands to mitigate the
impacts of sealevel rise and extreme weather events.
Monitoring and Research, implementing monitoring
programs to assess wetland health, track changes over time,
and evaluate the effectiveness of conservation and
restoration interventions is critical. Research initiatives help
improve our understanding of wetland ecosystems and
inform evidence-based management decisions.

V. CONCLUSION

The degradation and loss of wetlands pose significant
challenges, encompassing ecological, social, and economic
spheres. The cumulative impacts of these losses have far-
reaching consequences, affecting biodiversity, exacerbating
climate change, and jeopardizing human well-being.

Ecologically, the degradation of wetlands disrupts
intricate ecosystems, leading to a decline in biodiversity and
the loss of critical habitats for various species. This
disruption reverberates through food webs, affecting
ecosystem functions and resilience to environmental
changes. Additionally, wetland loss contributes to the
release of stored carbon, intensifying climate change.

From a social perspective, the repercussions of wetland
degradation are profound. These ecosystems provide critical
services, such as flood control, water purification, and storm
protection, to adjacent towns. Their degradation heightens
the wvulnerability of these populations to natural disasters,
impacting livelihoods, and posing risks to human safety.

Economically, wetlands contribute significantly to
various industries such as fisheries, agriculture, and tourism.
The loss of these ecosystems results in reduced productivity,
income loss for communities dependent on these resources,
and diminished opportunities for recreational and economic
activities.
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To address the impacts of wetland degradation and
loss, concerted efforts are crucial. Comprehensive strategies
involving  conservation, restoration, and sustainable
management practices are imperative. Effective policies,
supported by community engagement and awareness
programs, are essential for safeguarding these ecosystems
and their invaluable services.

In conclusion, the effects of degradation and loss are
multifaceted and interlinked, affecting both nature and
humanity. Urgent action is necessary to halt further
degradation, preserve these vital ecosystems, and ensure a
sustainable future for generations to come. Prioritizing
wetlands conservation is not just an environmental
necessity, but also a critical step toward preserving
biodiversity, protecting livelihoods, and minimizing the
effects of climate change at the global level.
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