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Introduction
• Coastal wetlands, including salt marshes, sea grasses
and mangroves are often referred to as blue carbon
ecosystems.
• These ecosystems are important for sustaining various
services (regulating, provisioning, supporting and
cultural) and maintaining structural and functional
integrity of coastal area /seascape.
• Severity and frequency of extreme weather events have
grown worldwide due to global climate change,
consequently the loss (in terms of human lives, property
damage) is increasing.
• Interventions, such as coastal defense to protect assets
and prevent disruptions to economic activity tend to be
expensive to construct and maintain and can have
adverse ecological side effects.

Introduction
• There is a growing recognition of sustainable, affordable
and effective alternatives to reduce the risk and cost of
these disasters through nature positive approaches.
• Ecosystem-based disaster risk reduction (Eco-DRR)
encompasses sustainable environmental management
strategies to leverage regulatory functions of
ecosystems to prevent, mitigate, or diminish the
impacts of disasters.
• Mangroves provide an excellent example for being such
a solution as these are most effective and resilient
natural barrier to protect coastal areas against severe
cyclones, storm surges, tsunamis, erosion of coastlines,
etc.

Mangrove Ecosystem Services

https://www.youtube.com/watch?v=aoMrLYJOdA4

Ecosystem-based Disaster Risk Reduction - Mangroves
Mangrove: Protector of coastal communities • Mangroves are known to withstand extreme waves,
e.g., tsunamis (Danielsen et al. 2005; Tanaka et al. 2007) and
storm surges (Das and Vincent 2009; McIvor et al. 2012).

• Mangroves also stabilize coastal sediments and reduce
erosion as an adaptation to sea level rise (Alongi 2008;
Gedan et al. 2011).
• As climate change and rising sea level pose greater
risks to coastal communities, > 1.4 billion people live in
coastal areas with greater risk for tropical cyclones.
• Mangroves are therefore used as ‘bio-shields’ - first
line of defense against these extreme events (Sandilyan
& Kathiresan, 2015).

MANGROVE FORESTS &

2004 Indian Ocean Tsunami
• Villages sheltered by mangrove forests experienced
considerably less damage than those directly
exposed to the tsunami. (Danielsen et al., 2005)
• Vegetation with a complex root system, such as
Rhizophora species and Pandanus odoratissimus
were more effective compared with other trees in
wave attenuation (Tanaka et al., 2007)
• Coastal vegetation in front of settlements
significantly reduced casualties (Laso Bayas et al.,
2011)

MANGROVE FORESTS &
Cyclones : INDIA
• Super cyclone of Orissa, 1999: Villages

protected by mangrove forests experienced fewer
loss of human lives. (Das and Vincent; 2009)

• Mangroves provided better protection against
flooding and damage of houses in comparison to
artificial embankment (Badola & Hussain, 2005).
• Cyclones in Sundarbans –Aila (May 2009), Fani
(May 2019), Bulbul (November 2019), Amphan
(May 2020), and Yaas in May 2021

Amphan cyclone: Sundarbans, May 2020
Mangroves played a bio-shield role and protected coastal communities
(https://livelihoods.eu/amphan-sundarbans-india-mangroves-bio-shield/)

PLANTING MANGROVES in SUNDARBANS: INDIA

The cyclone-prone village of
Jharkhali in Sundarbans is
planting mangroves to protect
itself against the impact of the
increasing number of cyclones in
this area
(https://india.mongabay.com/2021/06/mangroveplantation-drives-to-protect-jharkhali-from-cyclones/)

MANGROVES for
Coastal Sustainability
Bhitarkanika: INDIA
Mangrove forest protects a village
from eroding away in Orissa
(https://india.mongabay.com/2021/03/page/3/)

Legislative Protection of Mangrove Forests in India
•
•
•

•

All Indian mangroves are covered as ecologically sensitive area and essentially
no developmental activities are permitted.
Indian mangroves receives strong legal protection under the Environmental
Protection Act, 1986.
The Environmental Protection Act also regulates other activities that may
adversely affect the sensitive ecosystems through the Environmental Impact
Assessment Notification, 1994.
Coastal Aquaculture Authority Act, 2005 is also considered a recent
development with respect to the protection of mangroves.

Summary

Mangroves serve as an effective barrier against the direct risks of extreme
wind, waves, storm surge and flooding. It is therefore an important component
of Eco-DRR. It is also important because of other additional co-benefits.
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