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Editorial
Mangroves are a very productive endangered
coastal ecosystem. Their unique qualities allow for
a large biodiversity. They provide an important
habitat for fishes and other aquatic creatures. They
also act as natural buffers that provide protection
from natural elements such as storms and floods.
Mangroves are also a natural source of sink for
carbon and other elements. Human impact on
mangroves has led to destruction and deterioration
of mangrove habitat. The fragile trees are
vulnerable to human pollution, sediments, and
other factors. Negative view of has affected their
protection. Growing populations of coastal cities
cause encroachment of humans on mangrove
habitat. Destruction of mangroves has been
vouched as being needed for more homes,
ag r i cul t ure, and sh r i mp fi sh er i es. Th ei r
conservation is the times need & efforts are being
taken by the government. Not only do mangroves
manage to survive in challenging conditions, the
mangrove ecosystem also supports an incredible
diversity of creatures including some species
unique to mangrove forests. And, as scientists are
discovering, mangrove swamps are extremely
important to our own well-being and to the health
of the planet.
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Maharashtra state situated in the western peninsular region of the country. It has geographical area of 3,07,713 sq.
km, which is 9.36% of the geographical area of the country. Maharashtra is having vast biodiversity including
marine biodiversity.
Mangrove forests are an ecosystem of incredible biological diversity comprising hundreds of algae, mollusk,
crustacean, ﬁsh, insect, reptile, bird, and mammal species & a specialized group of plants, comprising of trees,
shrubs, palms, herbs, or ferns, which are uniquely adapted to the harsh environmental conditions of the
intertidal zone. The forest lies near tidal waterways, mudﬂats, & small islands of salt tolerant mangrove forest.
Mangroves in India are unique in terms of their extent, variability and biodiversity. However, there has been an
overall continuous decline in mangrove forests caused by conversion to agriculture, aquaculture, tourism and
urban development. Mangrove forests are key to healthy coastal ecosystems. As ecosystems, they are symbiotic
links between land and sea. Mangroves are a bridge between terrestrial and marine environments. They are
extremely productive ecosystems. Mangrove trees have various adaptations that allow them to live in saline,
tidal areas. Their dense root systems give support in the soft, water-logged sediment. Some mangrove areas
have been lost due to urbanization. The increased salinity of the soil has made hectares of mangroves weaker
and more vulnerable to cost-cutting.
Mumbai one of the most densely populated cities
in the world, & also vulnerable to rising sea level
& storm surges. Erratic rainfall and sea level rise
due to climate change can increse the frequency of
coastal ﬂooding. Experts warn that the likelihood
of a 2005-like ﬂood in Mumbai could more than
double and the losses could be triple. Bill
Laurance, research professor at James Cook
University, Australia, said that “mangroves play a
vital role in stabilizing coastlines and protecting
inland areas and populations from the worst
eﬀects of severe storm and ﬂooding events, thus,
protecting existing mangrove cover and
regenerating mangroves becomes a natural
mitigation mechanism for climate change”.
Figure: Map of Maharashtra showing Mangrove cover along the coastline

There are three types of mangroves those are red mangrove (Rhizophora mangle), the black mangrove
(Avicennia Germinans), and white mangroves (Laguncularia Racemosa). The red mangroves can be
distinguished by the reddish color to the bark of the trunk roots. This type of mangrove is also called the
"Walking Tree". Important species of mangrove ecosystems in India include Avicennia oﬃcinalis, Morinda
citrifolia, Rhizophora mucronata, Sonneratia alba, Avicennia alba, Bruguiera cylindrica, Heritiera littoralis,
Phoenix paludosa, Morinda citrifolia & Ceriops tagal.
Percentage area under diﬀerent forest types of Maharashtra as per the Champion & Seth classiﬁcation (1968),
according to the latest exercise are presented in the following table:
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Source: India State of Forest Report, 2019

Table: Maharashtra Mangrove Cover

Source: India State of Forest Report 2009 - 2019
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Mangrove cover in the country has increased by 54 sq km (1.10%) as compared to the previous assessments. India
has about 3% of the total Mangrove cover in South Asia.

Figure: Mangrove Cover in India

Factors responsible for mangrove destruction:
Coastal states are generally the most industrialised, and, in such states, the reclamation of mangrove areas to
support human settlements, aquaculture, the extensive discharge of industrial eﬄuents and toxic substances, are
all major factors that lead to destruction and degradation of mangrove health and cover. Most coastal states that
are vulnerable to the adverse impacts of climate change, such as Maharashtra, Tamil Nadu, West Bengal, and the
Andaman and Nicobar Islands, are the very ones that continue to experience loss of mangrove cover. The impacts
of global climate change such as rising sea-level, altering weather patterns, and acidifying oceans are putting
mangrove forests at high risk.

Human Impact: Mangroves are under pressure from natural and man-made impacts encroaching human
populations. Changes in mangrove habitat occur because of natural as well as human-induced factors. However it
is manmade eﬀects that have resulted in losses of large amounts of mangrove forests. In many parts of the world
humans have destroyed more than half of the wetland habitat. Since 1980 the world has lost about one-ﬁfth of all
mangrove forests, and much of what remains today is degraded mangrove habitat. The mangrove ecosystem is
considered one of the most fragile of the aquatic environments. The fragile mangrove habitat is easily disrupted
by man and man's activities.

Urbanization: Growing populations are one of the largest reasons for mangrove destruction and the result of
degrading mangroves. The population pressure to expand and grow more housing along with the ignorance of
oﬃcials lead to the `reclaiming' of mangrove lands for industrial or housing estates. Urbanization is a major
threat to Mangrove habitats, namely because of the location of mangroves themselves which occupy land areas
near water which are seen as being extremely valuable to developers. Development of coastal cities, mangrove
lands have been reclaimed and appropriated for the expansion of cities or towns, under the belief of Manifest
Destiny. Many cities, including Singapore, Karachi, and Bombay have extended into and destroyed mangrove
areas.
Dumping of waste: Development & urbanisation lead to high generation of waste which is usually prevalent
amongst the low income class people who generate more waste than they can handle, they thus resort to self-help
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into river and in mangrove forest. The disposal of solid waste in mangrove forests and wetland areas is as a result
of ignorance of its health eﬀect. It is also due to overwhelming production of waste from highly populated city
dwellers with little or no technology to handle the waste surge.

Pollution: Its fragility is part of its makeup, and its adaptations are not meant to contradict human impacts.
Mangroves have evolved remarkable physiological and anatomical adaptations, namely the aerial root system;
unfortunately these adaptations make the plants vulnerable to natural or man-made processes which can coat the
aerial roots and lead to their destruction. The root system is easily stressed by ﬂooding, spills, pollution and
sediments.

Agriculture: Many thousands of acres of mangrove forest have been destroyed to make way for rice paddies,
rubber trees, palm oil plantations, and other forms of agriculture. Farmers often use fertilizers and chemicals, and
runoﬀ containing these pollutants makes its way into water supplies. Despite their resilience, mangroves can
tolerate only a limited amount of industrial and agricultural pollution without dying. In addition, waterways are
often diverted for irrigation or paved over for roadways, which alter the natural ﬂow of water. Because mangrove
forests are adapted to tidal ﬂuctuations, they can be destroyed by such changes to their habitats.

Coastal Development: Coastal development takes many forms, from ports and docks to hotels, golf
courses, and convention halls. Everyone loves being near the sea, but as streams and wetlands are ﬁlled by roads
and concrete, they can no longer process natural chemicals. Worse still, pollutants that accompany development
can damage individual trees or whole mangrove forest. With buildings come people, traﬃc, garbage, and noise,
each of which takes its toll on the plants and animals that inhabit rich coastal ecosystems.
Adapt ations:
Root Aeration:

The soil where mangroves are rooted poses a second challenge for plants as it is severely lacking in oxygen. Even
though plants use photosynthesis to produce energy, they must then use that fuel through cellular respiration to
power their cells and, like animals, consume oxygen. Most plants can easily take oxygen from gases trapped within
the surrounding soil, but for mangrove roots this is not an option and they need an access to air. Not only are
mangrove roots underground, they are also ﬂooded with water up to two times a day. This unique environment
allowed for the evolution of a variety of special structures that help the underground roots gain access to air, even
when submerged by the tide.

Maharashtra ENVIS HUB

4

Mangrove Forest-Threatened Ecosystem

Oct-Dec-2020

Mangroves are important?
Mangroves are structurally complex with diversiﬁed habitat. This means that they create unique environments
that serve as niches for a large variety of organisms.
Mangrove forests are important feeding grounds for thousands of species and support a
diverse food web. Some organisms will eat the leaves directly, especially crabs and insects,
while other decomposers wait for the mangrove leaves to fall to the ground and consume the decaying material.
Microbes and fungi among the mangrove roots use the decaying material as fuel and in return, they recycle
nutrients like nitrogen, phosphorus, sulfur, and iron for the mangroves.
NASA has termed them 'the best carbon scrubbers' because of their role as a signiﬁcant carbon sink. They store
more carbon dioxide than most of the other forest types.
Ÿ

They ﬁlter out heavy metals from the mud and deposit them as rich sediments.

Ÿ

The extensive mangrove root system is capable of weakening the impact of the sea
on the land.

Ÿ

These forests serve as breeding and feeding grounds and also as nurseries for a
variety of commercially important marine organisam like ﬁshes and crustaceans.

Ÿ

They have important ecological functions like recycling nutrients, etc.

Ÿ

Sundarbans is a biosphere reserve and has been declared a 'World Heritage Site' by
UNESCO. The Sundarbans is the largest delta declared as a UNESCO heritage site.

Ÿ

It houses the largest number of Royal Bengal tigers in the world. It also houses over
250 species of birds, 120 species of ﬁshes, reptiles like the salt water crocodiles,etc.

Ÿ

Bhitarkanika is an important Ramsar Wetland site. More than 220 species of birds
have been recorded from this area.

Ÿ

It is also the largest known nesting site for the Olive Ridley sea turtles.

Importance to protect mangroves:
Mangroves form a unique ecosystem that exists along the coastline, on the margin between land and sea in
tropical and subtropical areas. They have tremendous socio-economic and ecological value as they provide
goods and services to human societies and coastal and marine species. However, due to rampant human
exploitation in coastal regions and the accelerating impacts of climate change including rising sea-levels, altered
weather patterns, and the acidiﬁcation of the oceans, the health of mangrove forests around the world is
deteriorating at an alarming rate.
Ÿ Mangrove helps in Biodiversity conservati.
Ÿ Prevention of coastal erosion.
Ÿ They play a signiﬁcant role in stabilising the shoreline and providing physical protection by serving as a

natural ecological barrier against ocean currents, storms, and cyclones, tsunamis & other storms.
Ÿ Stores large amount of carbon, therefore, they play an important role in mitigating climate change.
Ÿ Mangrove forests play a vital role in trapping sediments, thereby stabilizing coastlines and protecting coral

reefs and sea grass meadows
Ÿ Fisheries: Mangrove forests are home to a large variety of ﬁsh, crab, shrimp, and mollusk species. These
ﬁsheries form an essential source of food for thousands of coastal communities around the world.
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Ÿ The forests also serve as nurseries for many ﬁsh species, including coral reef ﬁsh.
Ÿ

Tourism: Given the diversity of life inhabiting mangrove systems, and their proximity in many cases to
other tourist attractions such as coral reefs and sandy beaches, it is perhaps surprising that only a few
countries have started to tap into the tourism potential of their mangrove forests. Places rich in biodiversity
and oﬀer snorkelling expeditions in and around mangroves to witness a marvellous variety of baby ﬁsh,
jellyﬁsh, and urchins against a magical background of interwoven roots digging deep into the sandy
substrate.

Ÿ Timber and plant products: Mangrove wood is resistant to rot and insects, making it extremely
valuable. Many coastal and indigenous communities rely on this wood for construction material as well as
for fuel. These communities also collect medicinal plants from mangrove ecosystems and use mangrove
leaves as animal fodder. Recently, the forests have also been commercially harvested for pulp, wood chip,
and charcoal production.
Ÿ

Coastal protection: The dense root systems of mangrove forests trap sediments ﬂowing down rivers and
oﬀ the land. This helps stabilizes the coastline and prevents erosion from waves and storms. In areas where
mangroves have been cleared, coastal damage from hurricanes and typhoons is much more severe. By
ﬁltering out sediments, the forests also protect coral reefs and seagrass meadows from being smothered in
sediment.

Ecological values of Mangroves:
Mangrove ecosystems represent natural capital capable of producing a wide range of
goods and services for coastal environments and communities and society as a whole.

Marine Fisheries
Mangroves provide nursery habitat for many wildlife species, including commercial ﬁsh
and crustaceans, and thus contribute to sustaining the local abundance of ﬁsh and
shellﬁsh populations.

Wildlife Habitat:
Mangrove systems support a range of wildlife species including crocodiles, birds, tigers, deers, monkeys and
honey bees. Many animals ﬁnd shelter either in the roots or branches of mangroves. Mangroves serve as
rookeries, or nesting areas, for coastal birds such as brown pelicans and roseate spoonbills. Many migratory
species depend on mangroves for part of their seasonal migrations

Improving Coastal Water Quality:
Mangroves maintain coastal water quality by abiotic and biotic retention, removal, and cycling of nutrients,
pollutants, and particulate matter from land-based sources, ﬁltering these materials from water before they reach
seaward coral reef and seagrass habitats. Mangrove root systems slow water ﬂow, facilitating the deposition of
sediment. .Toxins and nutrients can be bound to sediment particles or within the molecular lattice of clay particles
and are removed during sediment deposition. Compared with the expense of constructing a wastewater treatment
plant, mangroves are commonly selected as receiving areas of eﬄuent. Increasingly the notion of speciﬁcally
constructed mangrove wetlands is being adopted and used for treatment of aquaculture and sewage eﬄuents

Endangered Mangrove Coastlines and Human Development:
As new cities are developed, mangrove forests around the state have felt a great impact not only on the
ecosystems health, but also their wave-attenuating capacity. Wave energy may be reduced by 75 per cent in the
wave's passage through 200 meters of mangrove forests, a very substantial amount once the mangrove has been
removed. Mangrove covered shorelines are less likely to erode, or will erode signiﬁcantly more slowly, than
unvegetated
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shorelines during periods of high wave energy. Other factors mangroves have an inﬂuence on, include coastal
proﬁle, water depth and bottom conﬁguration. The mangrove population has felt both direct and indirect eﬀects
due to coastal engineering and human development, resulting in a devastating decline in population. This decline
has led to a negative chain of eﬀects in other ecosystems that are dependent on mangrove forest for survival.

Steps taken by Maharashtra Government to conserve Mangrove Forest:
01. State government has implemented many legislation like Environmental (Protection) Act, Indian Forest Act,
Wildlife Protection Act, Forest Conservation Act, the Supreme Court's order banning semi-intensive and
intensive aquaculture in the coastal areas, and the Coastal Regulation Zone (CRZ) notiﬁcation with strict
enforcement of the legislative measures, scientiﬁc management practices for conservation and sustainable
management of the precious mangrove forests.
02. Several initiatives have been undertaken by the State Forest Department like training the farming
communities; the concept of easy farming through 'Maharashtra Green Tube Channel' wherein the farmers
could learn the advance technologies of agriculture and forestry related activities through online media.
03. In a ﬁrst of its kind, a 24-hour toll free helpline number 1926 called 'Hello Forest' has been set up to provide
information regarding plantations, protection and mass awareness. The Forest Department has created a
mobile application called 'My Plants' to record details of the plantations such as numbers, species and
location into the Forest Department's data base.
04.The Sundarbans is the ﬁrst mangrove forest in the world to be put under scientiﬁc management. The plan was
implemented as early as in 1892.
05. In 1976, the National Mangrove Committee was set up under the Environment Ministry. In 1979, it
recommended focus on areas like mapping of mangroves using remote sensing, land surveys, etc., to
determine degradation rate, assessing sites for establishing reserve forests, conservation program,
aﬀorestation, R&D etc.
06. In 2005, the Mumbai High Court had classiﬁed mangroves as forests. A landmark judgement by the Bombay
High Court in 2005 banned the destruction of mangrove forests and construction Work within 50 metres of
mangrove areas in Maharashtra
07. Mumbai Mangrove Conservation Unit (MMCU) set up at Dahisar. The MMCU falls under Maharashtra
forest department's Mangrove Cell, the only unit in India established in 2012 that specializes in mangrove
protection and conservation. The clearing of mangroves in many areas of the city particularly along the Mithi
river was cited as the main reason for the unprecedented ﬂooding in 2005.
08. In 2013 the Biotechnology Department started a bio-restoration program in pilot mode in the Sundarbans. It
involves stabilisation of degraded mangrove stretches with native grasses (salt-tolerant varieties). An on-site
nursery is also set up. These nurseries grow a variety of mangrove species- native, associated, threatened,
endangered, etc. 22 species were raised in these nurseries to maintain diversity. Transplantation was done in
2014.
09 The Maharashtra government had announced that 5 times the number of trees cut
project are to be planted as part of restoration eﬀorts.

down for the bullet train

10. The government has been undertaking eﬀorts to conserve the mangroves. In 2016, Maharashtra has notiﬁed
15,087.6 hectares of mangroves across the state as reserved forest, becoming the ﬁrst state in the country to do
so. The notiﬁcation, however, comes over a decade after Bombay High Court asked the state government to
declare mangroves as forests in 2005. The HC judgement asked for a total freeze on the destruction and cutting
of mangroves in entire Maharashtra "with immediate eﬀect".
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The court had also said that garbage cannot be dumped into mangroves, and there can be no construction 50
metres on each side of a mangrove belt. The state's notiﬁcation puts the forest department directly in charge
of conservation and protection of mangrove land. Currently, only mangroves on government land are a part
of the reserved forest notiﬁcation. Over 10,000 hectares of mangrove land that is privately owned is yet to
be awarded the reserved status, said media reports. Around 1,471 hectares mangrove land in Navi Mumbai
was declared as “reserved” in 2014. Mangroves on privately owned land are not a part of reserve forest
notiﬁcation.
11. In 2018, the High Court called the destruction of mangroves an oﬀence to the fundamental rights of the
citizens under article 21 of the Constitution.
12. According to the 2019 State of Indian Forest Cover Report, the mangrove forest cover in Maharashtra has
increased by 72% in the last 6years.This is an increase of 134 sq. km

What is the way forward?
Participatory approach deserves much more attention with peoples participation especially
three approaches (promotion, regulatory and participatory).

youth, among the

Ÿ Restoration of mangrove ecosystem services in vulnerable areas
Ÿ Encouraging basic & applied research on mangroves
Ÿ Systematic and periodic environmental monitoring of existing mangroves. The

species depending on

mangrove forests must also be documented.
Ÿ Increasing the number of mangrove areas brought under Mangrove Management Action Plan in all States.
Ÿ Use of bio-restoration to revive degraded stretches of mangroves. These techniques help to maintain the

original biodiversity. Ecological restoration revives the mangroves at a faster rate than natural regeneration.
Ÿ Instead of monoculture plantation of mangrove species, restoration eﬀorts should involve suﬃcient species

diversity. This will raise forests that are more resilient to the impacts of climate change
Ÿ

A major need is the enforcement of legislative mandate.

Ÿ Private sector establishments near the mangroves can be incentivised to take up conservation activities.
Ÿ Community participation for conservation and management. The communities dependent on these forests

can be supported to take up alternative economic activities to increase sustainable use of these mangroves. At
the same time, community level conservation of the mangroves should be focused.
Ÿ Mangrove restoration: Mangrove restoration is the regeneration of mangrove forest ecosystems in areas

where they have previously existed. The practice of mangrove restoration is grounded in the discipline of
restoration ecology, which aims to assist the recovery and adaptive capacity of ecosystems that have been
degraded, damaged, or destroyed. Since environmental impacts are an ongoing threat, to successfully restore
an ecosystem implies not merely to recreate its former condition, but to strengthen its capacity to adapt to
change over time

Current news on Mangroves:
Ÿ

Maharashtra notifies 1,500 hectare of mangroves as protected forests.

The Maharashtra Government has declared 1,575 hectares of mangroves in Raigad, Sindhudurg, suburban
Mumbai and Thane districts as reserved forests.
The government order (GO), signed by Arvind Apte, Chief Conservator of Forests, on January 11, however,
does not cover the mangrove zones of Uran and other parts of Navi Mumbai where environmentalists have
been waging a prolonged battle to save the oﬃcial state tree.
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Ÿ The government as well as the Bombay High Court-appointed mangrove protection and conservation

committee long ago directed district collectors and CIDCO to handover the unreserved mangrove forests
under their jurisdiction to the Forest Department.
The High Court panel Chairman Annasaheb Misal has also called for speeding up the transfer process following
complaints against the delay and the resultant destruction of mangroves.Yet, the mangrove red-tapism is
shocking to say the least,” said B N Kumar, director of NatConnect Foundation. Amid this oﬃcial lethargy, he
said, the destruction of mangroves has assumed serious proportions in Uran in the execution of projects by NHAI
and JNPT despite the state wildlife board declaring Sonneratia Alba, a mangrove tree, as the state tree.
CIDCO oﬃcials told us that the ﬁles regarding mangrove zone measurement are lying with the planning
department even as the burial of mangroves is in progress at a rapid pace with the expansion of NH348 and
construction by JNPT,” Kumar said in a press statement.
Truckloads of debris and earth are being dumped on mangroves at Dhutum, said Nandakumar Pawar of Shri
Ekvira Aai Pratishtan.“The reckless construction of roads straight on mangroves and marshy lands resulted in the
highway developing huge cracks which is a big lesson for the project proponents, said Kumar. NatConnect has
already informed Union Highways Minister Nitin Gadkari not to ignore the environment in his hurry to meet road
construction targets.
Kharghar-based activist Naresh Chandra Singh said he lodged scores of complaints against
the destruction of mangrove in the node and all oﬃcial agencies have turned a blind eye.
Recently, Mangrove Committee member Stalin D took stock of the situation and said he would raise the “serious
issue”. As per the latest GO, the protected forest areas under Section 20 of the Indian Forests Act include those in
Sawantwadi, Vengurla, Kudal, Malvan and Devgad talukas of District Sindh udurg and Sriwardhan of Raigad,
Kandivali, Dahisar, Eksar, Gorai, Varsova, Bandra and Juhu of Mumbai suburban, apart from 32 villages in
Bhiwandi.
In a separate GO, the government proposed to declare, under section-4 of the Forests Act, 1,387.3 hectares of
mangrove zones as protected forests across 49 villages in Thane district across villages Chendani, Mumbra,
Mhatradi, Sonkar, Diva, Kalshet, Balkum, Kalwa, Parsik, Ghudbunder, Uttan, Bhayandar, and Morava.
Environmentalist groups have complained against mangrove destruction at Bhayandar and Uttan recently.
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