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Introduction
Wetlands are the lands that remain saturated or inundated with water
permanently or seasonally. The wide range of precipitation patterns,
physiography, geomorphology, and climate have facilitated India as a home of
wide varieties and countless wetlands. Each of these wetlands is an
incomparable ecosystem with immense values. Out of these, several wetlands
are termed as Wetlands of International Importance due to particular
conservation value; these are significant in their capacity to become model
sites for the nation's commitment to conservation and management under the
internationally accepted framework.
Our main supply of fresh water comes from an array of wetlands.
Groundwater -The essential drinking water and irrigation source accounts for
over 95% of available freshwater stored in aquifers. Wetlands help soak
rainfall, recharge Groundwater, buffer floods, and reduce droughts. Wetlands
act like sponges absorbing rainfall and snowmelt and allowing water to
percolate slowly into the soil in the upper reaches of basin areas. Floodplains
of rivers serve as natural storage reservoirs enabling excess water to spread
out over a wide area reducing its depth and speed. Coastal wetlands like
mangroves, coral reefs, mudflats, and estuaries can limit the damaging effects
of storm surges and tidal waves by acting as physical barriers. Mangroves and
coastal marshes help bind shorelines and reduce erosion. Wetlands help
purify water by locking up pollutants and high levels of nutrients such as
phosphorus and nitrogen in their sediments and vegetation, which are
commonly associated with agricultural runoff. The natural beauty and
diversity of plant and animal life in wetlands make them ideal destinations for
recreation and tourism. However, irresponsible tourism can create pressure
on wetlands. Unlike other ecosystems vulnerable to climate change, the
wetlands can help mitigate and adapt to a changing climate. Some wetlands
such as mangroves and salt marshes act as carbon stores, preventing the
release of dangerous greenhouse gases into the atmosphere. As the variability
of water availability is likely to increase in the future, the ability of wetlands
to absorb and retain water and moderate floods and storms are essential
functions that can help buffer the impacts of climate change. Conserving
wetlands is also essential for securing the habitat of aquatic species
threatened by changing climate. Nearly two thousand bird species make
regular seasonal movements, traveling thousands of miles between breeding
and non-breeding areas to escape the harsh winters of the polar and
temperate regions. Migrating birds use wetlands as stopover sites for feeding,
resting, and breeding. Indian wetlands connect the Central Asian and East
Australasian Flyways. Several wetlands are habitats of a number of endemic
and highly threatened to near-threatened species.
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There are multiple definitions of the term 'wetland.' Most well-known among
them are described by Ramsar Convention, 1971, and by U.S. Fish and
Wildlife Service 1979. Of the two, the Ramsar Convention definition is widely
used in India.
The two definitions are as follows:
The U.S. Fish and Wildlife Service Definition:
"Wetlands are the lands transitional between terrestrial and aquatic systems
where the water table is usually at or near the surface or the land is covered
by shallow water. Wetlands must have one or more of the following three
attributes (1) at least periodically, the land supports predominantly
hydrophytes, (2) the substrate is predominantly undrained hydric soil, and
(3) the substrate is non-soil and is saturated with water or covered by shallow
water at some time during the growing season of each year."
Ramsar Convention Definition:
"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 does not exceed six metres." (Ramsar Convention on Wetlands (1971)); Of
the two definitions, the definition promoted by the Ramsar Convention is all
encompassing and as per this definition, all inland waters such as natural
lakes, natural or man-made ponds or tanks, irrigation reservoirs, urban
reservoirs (often called man-made lakes), marshes, paddy-fields, rivers and
streams are wetlands. Similarly, a variety of coastal waters such as inter-tidal
mudflats, mangroves, lagoons, creeks, estuaries, backwaters, saltpans are
wetlands too. A wetland classification system developed by Ramsar
Convention include 42 types of inland and coastal wetlands determined by
the authority but does not include main river channels, paddy fields and the
coastal wetland.
Ramsar Convention
The Convention on Wetlands is an intergovernmental treaty that provides the
framework for national action and international cooperation for the
conservation and wise use of wetlands and their resources. Total Number of
contracting parties are 172.
India became a party to the Ramsar Convention on 1st February 1982 and
has since then designated 49 wetlands covering an area of 10,93,636 hectares
under the List of Wetlands of International Importance which includes five
sites designated during FY 2020-2021. Presently, India stands first in South
Asia and third in Asia in terms of the number of designated sites.
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Wetland Types
As per the Ramsar Convention, a wetland is defined as '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 tides does not exceed six meters'. In
addition, to protect coherent sites, Article 2.1 of the Convention provides that
'wetlands may include riparian and coastal zones adjacent to the wetlands,
and islands or bodies of marine water deeper than six meters at low tide lying
within the wetlands.'

Figure 1. - The types of wetlands
Human – made wetlands
These are wetlands built for a purpose, such as storing water for irrigation
and drinking, or for producing fish or for recreation. Reservoirs, aquaculture
ponds, salt pans, dams, barrages, and impoundments are some examples of
human-made wetlands.
Lakes
Lakes and ponds also known as lentic systems are a diverse set of inland
freshwater habitats that exist across the globe and provide essential resources
and habitats for both terrestrial and aquatic organisms.
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River Floodplains
These are lands adjacent to river or stream which is subject to periodic
inundation by water over-topping the channel.
Ox-bow Lakes
Oxbows are formed when the meander of a river is cut off due to silt
deposition, or river changing course, isolating a crescent-shaped water body.
Marshes
These are dominated by herbaceous plants and are sustained by water
sources other than direct rainfall like surface runoff, groundwater or tidal
flow.
Estuaries
An estuary is a partially enclosed coastal body of brackish water with one or
more rivers or streams flowing into it, and with a free connection to the open
sea. Estuaries form a transition zone between river and maritime
environments. A coastal lagoon is a bar-built estuary, formed when offshore
barrier sand islands develop above sea-level and extend in a chain, broken by
one or more inlets.
Swamps
Swamps are wetlands dominated by trees. These have poor drainage and
sufficient water supply to keep the ground waterlogged, and level of minerals
to stimulate decay of organisms and prevent accumulation of organic
materials. Mangroves are coastal swamps bordering major deltas of the
country. Sunderbans, spread across India and Bangladesh is the world’s
largest single contiguous mangrove swamp.
Wetlands are Important for Nature and Human Life
Wetland functions as an element in its entire landscape; thus, each wetland
might be linked with other wetlands in its environs from the viewpoint of the
movement of water birds, the spread of aquatic vegetation, and flow of energy,
water, and the cycling of nutrients. If several smaller wetlands surround a
larger wetland (e.g., several village ponds and small dams in the environs of
Nalsarovar), they are referred to as 'satellite wetlands' of the larger wetlands.
From a waterbird point of view, such a complex and its satellite wetlands are
crucial as water birds can move opportunistically among all these wetlands
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to fulfil their life requisites. A wetland in its landscape is also linked to several
landscape elements (other than satellite wetlands) like croplands (e.g., for
feeding by geese and cranes) and woodland (e.g., for the formation of nesting
colonies by heronry birds).
Wetland ecosystems provide many services beneficial to people's socioeconomic needs and the economy at large; these services are known as
ecosystem services. They provide water for domestic and irrigation purposes;
they often contribute to groundwater replenishment. Thus, wetlands
contribute to addressing objectives of water security and water for food
security. Other ecosystem services provided by wetlands include nutrient
trapping and cycling, climate mitigation and adaptation, provision of crops
and nurseries for fisheries, and various cultural benefits including scientific
and traditional knowledge, recreation and tourism, and formation of cultural
values, including identity and spiritual values. Wetlands' significant
contribution to many societies is towards flood absorption by acting as buffers
or sponges against devastating floods and reducing their magnitude.

Study Area

India

Gujarat

Figure 2. A map of the study area- Gujarat.

Gujarat is the western most state having the longest coastline in India. The
total geographical area of the state is 1,96,024 km2. The state is located
between 20°06’ N to 24°42’ N Latitude and 68°10’ E to 74°28’ E longitude.
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Wetlands of Gujarat
In India, Gujarat is considered as wetland rich state. In fact, from the viewpoint of extent of the wetlands, Gujarat is number one state as its wetland
area contributes unmatchable 23% of wetland area of the country. Space
Applications Center (SAC-ISRO) has estimated total wetland area of
34,749.50 sq. km in Gujarat state in its "National Wetland Atlas-Gujarat”
(2010). It accounts for about 17.56% of geographical area of the state. The
coastal wetlands dominate in the state, of which the major wetland types
include intertidal mud flat (22,603.65 sq. km.), creek (1,498.98 sq. km) and
salt marsh (1,442.68sq.km). Among inland wetlands river/stream (2,758.77
sq.km), and reservoir/barrage (2,489.79 sq.km) are the major wetlands in
the state. Some of the unique wetlands with organisms like corals and
mangrove are found in Gujarat state.
As per SAC’s "National Wetland Atlas-Gujarat” are total 14,183 wetlands
with minimum 2.25 ha each in Gujarat. Out of these 14,183 wetlands 1,358
wetlands (i.e., 9.57%) are inland natural wetlands covering 3200 sq.km,
whereas 10,075 wetlands (71.035%) are inland man-made covering 3400 sq.
km. As far as coastal wetlands are concerned, 2,448 wetlands (i.e., 17.26%)
are natural wetlands covering 27100 sq. km area, whereas 302 (2.12%)
wetlands are man-made wetlands covering 1000 sq.km of the State.
There are several wetlands in Gujarat that are declared as Nationally
Important Wetlands by Government of India. These wetlands are described
in the table 1.
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Table 1- Wetlands of International Significance - Gujarat.
NO

Name

1

Khijadia
Wildlife
Sanctuary

2
3
4

Nalsarovar
Bird Sanctuary
Thol Lake
Wildlife
Sanctuary
Wadhvana
Wetland

District

State/UT

Area
(Hectare)

Wetland
Type
Natural
(Inland)
and
Coastal
Natural
(Inland)

Jamnagar

Gujarat

511.74

Ahmedabad

Gujarat

12000

Mahesana

Gujarat

699

Humanmade

Vadodara

Gujarat

630

Humanmade

5

Banni
Grassland

Banaskantha

Gujarat

99999.99999

Natural
(Inland)

6

Bhaskarpura

Banaskantha

Gujarat

200

Natural
(Inland)

7

Charakla Salt
Pans

Patan

Gujarat

8200

8

Flamingo City

Banaskantha

Gujarat

99999.99999

9

Kaj Lake

Gir Somnath

Gujarat

400

Banaskantha

Gujarat

45792

Natural
(Coastal)

Amreli

Gujarat

99999.99999

Humanmade

Kachchh

Gujarat

8700

Natural
(Inland)

10

11

Marine
National Park
and Wildlife
Sanctuary
Salt Pans of
Bhavnagar

Humanmade
Natural
(Coastal)
Natural
(Inland)
Humanmade

12

Wetlands of
Kheda Pairej

13

Wetland of
Anand
Kanewal

Kachchh

Gujarat

-

Natural
(Coastal)
Natural
(Inland)

14

Wild Ass
Wildlife
Sanctuary

Kachchh

Gujarat

99999.99999

Natural
(Inland)
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Ramsar Wetlands of Gujarat
Nalsarovar
•
Country: India
•
Site number: 2078
•
Area: 12,000 ha
•
Designation date: 24-09-2012
•
Coordinates: 22°46'N 72°02'E
Administrative region: Gujarat State; National legal designation: Wildlife
Sanctuary
A natural freshwater lake (a relict sea) that is the largest natural wetland in
the Thar Desert biogeographic province and represents a dynamic
environment with salinity and depth varying depending on rainfall. The area
is home to 210 species of birds, with an average 174,128 individuals recorded
there during the winter and 50,000 in the summer. It is an important stopover
site within the Central Asia Flyway, with globally threatened species such as
the critically endangered Sociable Lapwing (Vanellus gregarius) and the
vulnerable Marbled Teal (Marmaronetta angustirostris) stopping over at the
site during migration, while the vulnerable Sarus Crane (Grus antigone) takes
refuge there during summer when other water bodies are dry. The wetland is
also a lifeline for a satellite population of the endangered Indian Wild Ass
(Equus hemionus khur) which uses this area in the dry season. Local
communities heavily rely on the lake as it provides them with a source of
drinking water and water for irrigation, as well as an important source of
income from fishing for Catla fish (Catla Catla) and Rohu (Labeo rohita). An
average of 75,000 tourists visit the wetland annually.
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Khijadia Wildlife Sanctuary
•
Country: India
•
Site number: 2464
•
Area: 511.7 ha
•
Designation date: 13-04-2021
•
Coordinates: 22°30'N 70°08'E
•
National legal designation: Eco Sensitive Zone - Eco Sensitive Zone of
Khijadia Wildlife Sanctuary
- Wildlife Sanctuary - Khijadia Bird Sanctuary
Administrative region: Khijadia wildlife sanctuary falls within Jamnagar
District of Gujarat State, India. Khijadia Wildlife Sanctuary located between
22°31’27” N and 70°07’17”E.
This freshwater wetland near the coast of the Gulf of Kutch in Gujarat State
was formed following the creation of a bund (dike) in 1920 to protect farmland
from saltwater ingress. As one of the important waterbird habitats in NorthWest India, the Site provides breeding, feeding and roosting grounds for a
wide range of resident aquatic and also land-based birds. It provides habitat
for over 310 bird species, including 125 waterbirds; over 165,000 individual
waterbirds have been counted. These include the endangered Pallas’s fisheagle (Haliaeetus leucoryphus) and Indian skimmer (Rynchops albicollis), and
the vulnerable common pochard (Aythya ferina). The Site also regularly
supports more than 1% of the south and south-west Asian population of
Dalmatian pelican (Pelecanus crispus), more than 2% of greylag goose (Anser
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anser) and more than 20% of common crane (Grus grus). More than 180 plant
species are present, including the critically endangered Indian bdellium-tree
(Commiphora wightii). The Site contributes to the maintenance of hydrological
regimes, erosion protection and nutrient cycling. It is used for recreation and
tourism, and scientific and educational activities.
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Thol Lake Wildlife Sanctuary
•
Country: India
•
Site number: 2458
•
Area: 699 ha
•
Designation date: 05-04-2021
•
Coordinates: 23°08'N 72°24'E
Administrative region: The area falls within the administrative jurisdiction of
Mehsana district of Gujarat state, India between 23° 15’ to 23° 30’ N
latitudes and 72°30’ to 72° 45’ E longitudes.
This shallow reservoir dominated by open water areas was originally
constructed for irrigation in 1912. In 1988, it was declared as a wildlife
sanctuary to protect the birdlife found there: it is on the Central Asian Flyway
and more than 320 bird species can be found, making up some 57% of all the
bird species of Gujarat. More than 110 waterbird species have been recorded,
about 43% of India’s waterbird species, with almost 30% of those species
being migratory waterbirds. More than 30 of the waterbirds are threatened,
such as the critically endangered white-rumped vulture (Gyps bengalensis)
and sociable lapwing (Vanellus gregarius), and the vulnerable sarus crane
(Grus antigone), common pochard (Aythya farina) and lesser white-fronted
goose (Anser erythropus). This wetland regularly hosts more than 1% of the
population of species including glossy ibis (Plegadis falcinellus). It is also
essential during the dry seasons for a population of blackbuck (Antilope
cervicapra) and other mammals in the surrounding area. The Lake provides
water for drinking and irrigation and enables groundwater recharge, and is
also used for recreation and tourism. The vegetation provides excellent
thatching material and is also used as fodder for domestic animals.
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Wadhvana Wetland
•
•
•
•
•

Country: India
Site number: 2454
Area: 630 ha
Designation date: 05-04-2021
Coordinates: 22°10'N 73°29'E

Administrative region: The wetland is situated in the state of Gujarat. It is
located in Dabhoi Tehsil (Taluka), Vadodara district at a distance of 45 km
from Vadodara city and 15 km from Dabhoi town.
This reservoir was created in 1910 by the former Baroda State. It is located in
a semi-arid agricultural landscape and it is surrounded by wheat and paddy
fields and villages. The wetland is internationally important for its birdlife as
it provides wintering ground to migratory waterbirds, including over 80
species that migrate on the Central Asian Flyway. They include some
threatened or near-threatened species such as the endangered Pallas’s fisheagle (Haliaeetus leucoryphus), the vulnerable common pochard (Aythya
ferina), and the near-threatened Dalmatian pelican (Pelecanus crispus), greyheaded fish-eagle (Icthyophaga ichthyaetus) and ferruginous duck (Aythya
nyroca). In addition the red-crested pochard (Netta rufina), a duck which is
otherwise rare in Western India, is regularly recorded here during winter.
Resident birds include the vulnerable river tern (Sterna aurantia) and sarus
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crane (Grus antigone) and the near-threatened black-necked stork
(Ephippiorhynchus asiaticus). Almost 46,000 individual birds were recorded
during a mid-winter waterbird census conducted in 2020. The Site provides
a global example of how a wetland originally created for irrigation has come
to serve as an important waterbird habitat and hub for ecotourism and nature
education.
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Activities of Gujarat Ecology Commission
Celebration of World Wetlands Day, 2nd February 2022.
Title: "Past, Present, and Future of Wetlands of Gujarat."
The Gujarat Ecology Commission (GEC), the state Envis hub, organized a
webinar to celebrate World Wetland Day on 2nd February 2022. The event's
title was "Past, Present, and Future of Wetlands of Gujarat." Online discussion
on Wetland ecology, associated flora and fauna, Wetland Monitoring along,
and Wetland conservation took place during the informative sessions of the
speakers. The webinar was organized in collaboration with Wetlands
international and BNHS- the Bombay Natural History Society. During the
inaugural session, Mr. Nischal Joshi, Senior Manager (Projects) and State
Coordinator, GEC Envis Hub, briefly gave information regarding the
Ecological, Cultural, and Economic Importance of the Wetlands of Gujarat to
all

participants.

Participants

from

various

governmental

and

non-

governmental organizations, Educational Institutions, bird-watchers, citizen
scientists, and environment enthusiasts were sensitized toward wise use of
wetland resources wetland conservation.
By covering the theme of World Wetlands Day 2022, Wetlands Action for
People and Nature," The speakers, Dr. Dishant Parasharya and Mr. Dhaval
Vargiya, shared the information about Ramsar Wetlands of Gujarat,
associated floral and faunal diversity, Ecological services, and the sustainable
wise use of wetland resources in two sessions followed by questions and
answers session. 166 participants registered and joined the webinar from the
two states, Gujarat and Uttarakhand.
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Photos of Celebration of World Wetlands Day, 2nd February 2022
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Glimpses of Wetlands of Gujarat

A flock of - Eurasian Coot (Fulica atra)
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A flock of Graylag Goose (Anser anser) with Wader birds

Great White Pelican Pelecanus onocrotalus
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