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Sal tree in it’s bloom
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2. INDEPENDENCE DAY

15 August 2025
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3. INDEPENDENCE DAY SPEECH

15 August 2025
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4. MANGROVES

What if nature had its own army—one that could fight
climate change, buffer storms, and support millions of
lives? What if this army were disappearing, slowly but
steadily? India’s mangrove forests stand at the
crossroads of resilience and vulnerability. They are
ecologically robust yet increasingly fragile, expansive
yet diminishing, and historically enduring vyet
threatened by modern pressures.

What are Mangroves?

A mangrove is a type of shrub or tree that grows in
coastal saline or brackish water. These unique plants
have evolved special adaptations that allow them to
thrive in conditions that would be lethal to most other
plants, such as high salt concentrations, low-oxygen
soil, and daily tidal flooding.

MANGROVES

Diverse group of salt-telerant plant communities found in
the (tropical/subtropical] coastal intertidal zonet

O+ CHARACTERISTICS.A 0% SIGNIFICANCE &

Burvive under hostils environments fhigh salt,
Low cocygen)
Their roots (preumatophores) absork oxyger

Stabilise the coastline and raduce
soil erosion

Protaction against cyelones
Improve water quality by absorbing
nadtrients

Important carbon sink

&8 THREATS &

Commarcialisation of coastal aroas

from atmasphere
Thick susculent leaves to store fresh water
o-4% MANGROVE COVER &
Glaobal: Asis = Africa = North and Central
Americn = S America
Indin (ISFR 2021} West Bengsl = Gujarst =
AN lelonds = Andhra Pradesh = Maharashtra
Sunderbans - World's lorgest single
patch of Mangrove forests

0% CONSERVATION MEASURES

Emorgence of shrimp farms
Temperature fluctuations (Mangroves can't
survive froazing temperatunes)

Global India
Inclusion of Mangroves » Biosphere Resarves Matlonal Mangrove Committee (1978}
and UNESCO Globel Geoparks Mangrove Intiotive for Shoreling Habitats &
Mangroves for the Future Inftiative IUCH & UNDR) Targibla Incomes (MISHTI) {Unien
Mangrove Alliance for Climate [UNFCOC COP2T) I'-mi-”- 0t 2023-24)

Key Characteristics:
1. Adaptations to Salinity

Mangroves are "halophytes," meaning they are salt-
tolerant plants. They have developed several
strategies to cope with the high salt content of their
environment:

. Salt Exclusion: Some mangrove species, like the
Red Mangrove (Rhizosphere), have a highly
efficient filtration system in their roots that can
exclude over 90% of the salt from the water they
absorb.

. Salt Secretion: Other species, such as the Black

Mangrove (Avicennia), have special salt glands in
their leaves that actively excrete excess salt. You
can sometimes see visible salt crystals on the
surface of their leaves.

. Salt Storage: A third strategy is to store salt in
older leaves or bark. As the leaves age and are
shed, or as the bark peels away, the stored salt is
removed from the plant.

2. Specialized Root Systems

The muddy, waterlogged soil of mangrove habitats is
anaerobic (lacks oxygen). To overcome this,
mangroves have developed a variety of unique root
structures:

. Prop Roots or Stilt Roots: These are tangled,
arching roots that grow out from the trunk and
branches, lifting the tree above the water level.
They provide crucial support and stability in the
soft, unstable soil, and they also have lenticels
(small pores) that allow the tree to take in
oxygen from the air.

. Pneumatophores: These are "breathing roots"
that grow vertically from the horizontal
underground roots, sticking up out of the mud
like pencils. They are filled with spongy tissue
that absorbs oxygen from the atmosphere.

. Knee Roots: Found in some species, these roots
grow up from the soil, form a loop, and then
grow back down. They also function to get
oxygen to the root system.

3. Unique Reproductive Strategy (Viviparity)

Mangrove seeds cannot survive and germinate in the
soft, saline mud. To ensure successful reproduction,
many mangroves are '"viviparous," meaning their
seeds germinate while still attached to the parent
plant.

. The seed develops into a seedling, known as a
propagule, which hangs from the tree.

. Once the propagule matures, it drops from the
tree and can float in the water for extended
periods. This allows it to disperse over long
distances, often carried by tides and currents.

. When the propagule finds a suitable, shallow
location, it can quickly root itself in the mud and
begin to grow.
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4. Ecological Importance

Beyond their physical features, mangroves are vital to
their ecosystems and human communities.

. Coastal Protection: The dense, tangled root
systems act as a natural buffer, absorbing the
energy of storm surges, tsunamis, and waves,
thereby protecting coastal communities from
erosion and flooding.

. Nursery Habitat: The sheltered waters and
intricate root systems provide a critical nursery
ground for a wide variety of marine life,
including juvenile fish, shrimp, and crabs, many
of which are commercially important.

. Carbon Sequestration: Mangrove forests are
incredibly efficient at storing carbon, often
holding up to ten times more carbon per hectare
than terrestrial forests. They play a significant
role in mitigating climate change by storing "blue
carbon" in their leaves, branches, roots, and the
underlying sediment.

Mangroves Distribution: Mangrove thrive only

in tropical and subtropical latitudes near the equator,

as they cannot withstand freezing temperatures.

. As per FAO (2023), the global mangrove
extent in 2020 was 14.8 million
hectares, covering less than 1% of all tropical
forests globally.

. Largest mangrove areas are in South and

Southeast Asia, followed by South America,
Africa, North and Central America, and
Oceania.

— Indonesia, Brazil, Nigeria, Mexico, and
Australia hold 47% of the global

mangrove cover.

Carbon
Pricing
Explained

Carbon q
Pricing o

is a market-

based approach :
of putting a price on
carbon emissions to shift
the cost of pollution onto
industry emitters.

24 4 A

Currently, polluters pollute for free and the public
bears the many associated costs.

The Current Costs of Emissions
The costs of emissions will likely
continue growing if the status quo is
maintained. A carbon price requires
industry to reduce those environmental,
economic, and health costs to the public.

Human-caused
[~*=~  emissions have led

. CO2levels "The Benefits of Puttlng"
=t | APrice on Carbon

beenin roughly 4 . .

million years g §
: ¥, bt /ﬁl Public : ’ Backed by
\.( Public Health itl Investments Businesses

o

LDV I | Clean Energy (@) Emission
iy iowiote | | | solutions : . | . Reductions

. Mangroves Cover in India: As per the Indian
State  of Forest Report (ISFR) 2023,
India's mangrove cover is around 4,992 sq. km,

constituting 0.15% of the

geographical area.

— Major mangrove ecosystems are found
in Odisha (Bhitarkanika), Andhra Pradesh
(Godavari-Krishna delta), Gujarat, Kerala,
and the Andaman Islands.

— The Sundarbans is the largest contiguous
mangrove forest in the world,
while Bhitarkanika is the second largest
in India.

country's total

Mangrave Cover Assessment of Indlan states
Key insights

{1 7% Mangrove cosve of the coutry

1,538 am?

N\ EAST 2B45.39 ke

. WEST  /
Mangrove Cover poery) COASTAL Mangrove Cover
RSB en’  pEGION / REGION
Change from 2021 |

siarat West Benga
State with Highest Cover State with Highest Cover
Maharashtrs (+ 12 39 k) o | Andhea Pradesh (+13.01 k)

State with Largest Increase. \ | ‘State with Largest Incresse
Gujarat \ / West Bengal
Lo\ | @ues
Maharashira 9 . 1{ 9 Andhra Pradesh

__ Boa Odisha

Current Status of India’s Mangrove Cover Source:
Tarutium analysis based on IFS Report 2023

India’s Mangrove Journey:-

First dgtel cassioation sets baseline (4482
sqkm); Gujarat's plantations boost cover;
Kerala's mancroves mapped for the irs tme.

2001 2005
L] L]
2003 2009

Gujaratgains 49 sqkm (dlartations; West
Bencal adds 39 sq km; Ardaman oses 118 sq km
cuz o mapping correctians.

Posttsunerri Andaman's mangroves decline;
Gujarat's plantations offset losses report
stresses mangroves' disaster resilience role.

Ardamen & Nioobar lose cover post-
tsunami (-58 sq km since 2005), national
net gain of 58 5q km driven oy Guarar,
Tari Nacu, ard Odista

Cover fits 4740 5q km (+112 sq km from 2013);
Anchra Pradesh Odishe, and Maharash thrive
with tech-driven monitoring.

Cover stabiizes at 4,663 sq kan (+23 sq kr);
Guarat's plantetions offset losses, but Very
Dense mangroves drop to 30%

2015 2011
e 2013. e

West Bengal holds ~50% of Indis's mangroves
(4628 53 km), Odishe & Mehareshtre grow, but
Ardva Pradesh faces aquacuture treats

Mangroves surge by 181 sq km (iotal
4921 sq @), Andhra Pradesh,
Gujaret, end Maharashira lead growth
via estuary plantations.

Mangrove cover nears 5,000 sq km (4292
sk, Odisha (+8 5q km) end
Meharastra (+4 sq k) ead growty
Sundatbars show steady recove.

@ 2019 o

Total cover rises to 4,975 sq km; Odishe, 2021 Indialaunches MISHTI, its lergest mangrove
Maharashira, and Wes: Bencal drive gains testoration procram (40 5q km; Andhre Pradesh
via afforastation; community-ed &Manarashtra see gains (+natural regeneration),
conservation gains fracian. while Gujarzt deciines (-coastal erosion).

2023
® ®
2017

Timeline highlighting key milestones and significant
trends in India’s mangrove cover from 2001 to 2023,
as documented by biennial Forest Survey of India
(FSI) assessments.

Source: Tarutium analysis based on IFS Reports
2001-202

Significance of Mangroves?

C Carbon Sequestration: Mangroves store an
average of 394 tonnes of carbon per
hectare. Their unique anaerobic and saline
conditions slow decomposition, making
them highly effective blue carbon sinks..
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Coastal Protection: Mangroves act as natural
barriers against storm surges, tsunamis, and
coastal erosion, reducing wave energy by 5-
35%.

— They lower flood depths by 15-20% and
up to 70% in certain areas, playing a
crucial role in disaster risk reduction.

Biodiversity Hotspots: They support 5,700+
species across 21 phyla in India, including

Bengal tigers, estuarine crocodiles, Indian
pythons, and 260+ bird species.
Food Security and Livelihoods: Mangroves

support global fisheries by nurturing 800 billion
aquatic species annually and provide honey,

fruits,

and
communities.

leaves,

sustaining

Mangroves provide a variety of benefits including:

1Biodiversity %
Hotspots

Mangroves are home to an incredible
array of specles, providing habitat for
fish, sharks, rays, sea turtles, and
birds. An estimated 80% of the global
fish catch relies on mangrove forests
either directly or indirectly

4 Landmass
builders

The dense metwork of roots and
surrounding vegetation which trap
sediment prevents erosion and can
buildup coastlines and cayes over
time.

NN

- a
2 Livelihoods )

The fisher communities we work with
depend on their natural environment
to provide for their families. Healthy
mangrove ecosystems mean healthy
fisheries

5 Fighting @
climate change \J 0

Mangroves extract carbon from

the atmosphere at a higher rate

than tropical forests, and can

store up to 5 times more carbon

per acre in their soils.

Major Threats to Mangroves?

3 Water Filtration (Z}

Mangroves are vital to maintain
seawater quality. They retain flowing
sediments, and can trap pollutants,
protecting connected habitats such
as coral reefs and seagrass beds.

6 Economy 4

Many coastal communities rely on
mangroves for their economic
benefits, especially i the fisheries and
tourism  sectors. Mangroves also
reduce costly damages from
hurricanes by providing protection
against wave action and storm surges.

coastal

Land Conversion: According to the "State of the
World's Mangroves 2024" report, aquaculture
(26%), along with oil palm plantations and rice
cultivation (43%), has been a major driver of
mangrove loss between 2000 and 2020.

— Timber extraction and charcoal
production lead to severe mangrove
degradation.

Pollution: Oil spills, particularly in areas like
the Niger Delta, threaten  mangrove
regeneration and ecosystem health.

Invasive Species: The spread of Prosopis
juliflora, an aggressive invasive species found in
the mangroves of Tamil Nadu and Sri

Lanka,

disrupts

mangrove

ecosystems by outcompeting native species,

altering

soil

salinity,

reducing

freshwater

availability, and hindering regeneration.

Threats to Mangroves

Around the world, mangroves are faced with many challenges, Below, we outline

ome of the threats to mangrove wetlan:

s.

Natural Disasters Climate Change Deforestation

Hurricanes and tsunamis are a major threat Rising sea levels, higher temperatures and Deforestation is just as big of a threat to

to mangroves. Strong winds and large waves  changes in weather patterns all have an effect coastal forests as it is to tropical and dry
can damage and uproot trees while some ©on mangroves. With current global sea level rise forests. In addition to clearing the trees for

storms can wipe out entire forests. This can at arate of around 4mm per year, tal land use, many places use the trunks of
then lead to changes in hydrology and mangroves are being forced further inland. An mangroves as timber to build homes, some.
increase the risk of erosion from storm surge.  INcrease in more powerful hurricanes and longer  giso use the tannins from the red mangrove

droughts are also some ways climate change is borkz dyeor dathing and leather
threatening mangroves.
RIS RIS T riion

The construction of coastal farms, like shrimp
farms, can damage mangrove trees and

joe:
mangroves and the habitat they create, but it

K

Pollution of all kinds can be harmful to
mangroves. Plastic pollution can become

interfere with the hydrology to the rest of the

forest
chemicals

area and lead to eutrophication. This can then
have a negative impact on the biodiversity of

also disturbs the sediment which stores large
amounts of carbon dioxide. Mangrove forests are
s d store carbon

caught in the trees and their roots,
entangling or suffocating marine life and
birds. Water pollution is also @ major threat
to mangroves as contaminated water can
change. When the sediment s disturbed, this poison the tree.
stored carbon s re-released into the #aa%, mangrove
atmosphere. &9 project

Many farms use pesticides and

which can pollute the surrounding carbon sinks the

the ecosystem.

The Path Forward: A Multi-faceted Approach
1. Conservation & Protection

Strengthen legal protection of mangrove forests.
Establish community-led mangrove reserves.

Prevent encroachment, aquaculture expansion,
and coastal development.

2. Restoration & Expansion

Replant degraded mangrove areas using native
species.

Encourage natural regeneration by restoring tidal
flows.

Integrate mangrove restoration in climate action
and disaster management plans.

3. Community Participation

Involve local communities in monitoring and
protection.

Promote eco-tourism and sustainable livelihoods
(e.g., honey, fish, crabs, handicrafts).

Train coastal
practices.

residents in mangrove-friendly

4. Research & Innovation

SARAI
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Use GIS, drones, and Al for mapping and health
assessment.

Encourage scientific  studies carbon

sequestration (“blue carbon”).

on

Share best practices globally through knowledge
networks.




vl

. Policy & Collaboration

Align national coastal policies with global
agreements (Paris Agreement, SDGs).

Create incentives for industries to support
mangrove conservation (CSR projects).

Foster partnerships between
NGOs, and private sector.

government,

6. Awareness & Education

Include mangrove school

curriculum.

importance in

Run campaigns highlighting their role in
protecting against cyclones, floods, and erosion.

Celebrate  “International Day for the
Conservation of the Mangrove Ecosystem” (26
July).

In conclusion, mangroves are a cornerstone of a
resilient coastal future. By protecting what
remains and actively restoring what has been
lost, we can harness their power to defend
against  natural disasters, support local
economies, and combat climate change,
ensuring a safer and more prosperous future for
generations to come.

Sri Sunil Kumar
Training Manager,
SFTI, Mahilong, Ranchi.







: www.forest.jharkhand.gov.in
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