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Foreword
The Bay of Bengal Ecosystem is complex and unpredictable. This
overview is intended to be an educational tool and resource that
can provide users with both an ‘early warning system,’ and an
ecosystem context for fisheries management decisions affecting
the BOBLME. This document should help users respond to
changing conditions in a proactive rather than reactive mode.
Bangladesh, India, Indonesia, Malaysia, the Maldives, Myanmar,
Sri Lanka and Thailand are collaborating through the Bay of Bengal
Large Marine Ecosystem (BOBLME) Project to better the lives of
their coastal populations by improving regional management of
the Bay of Bengal environment and its fisheries.
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The Ecosystem Approach

WHAT IS AN ECOSYSTEM?
•
•

An ecosystem is a dynamic complex of plant, animal, human and micro-organism communities and their non-living environment (soil,
water, air) interacting as a functional unit.
Humankind has achieved its present status because of healthy, functioning ecosystems. Our health, wealth and well-being are at risk, as
ecosystems are changed and ecosystem health is degraded.

WHAT IS THE ECOSYSTEM APPROACH?
•

The Ecosystem approach to management balances diverse human needs for resources and uses while maintaining the well-being of the
ecosystems from which they come.

•

An ecosystem approach recognises that the various services that are provided by ecosystems form the basis for human well-being.

‘The future we want’ as stated by the United Nations Conference on Sustainable Development, Rio de Janeiro, 2012
An extract: ‘We therefore commit to protect and restore, the health, productivity, and resilience of oceans and marine ecosystems, and
to maintain their biodiversity, enabling their conservation and sustainable use for present and future generations, effectively apply an
ecosystem approach and the precautionary approach in the management, in accordance with international law, of activities having an
impact on the marine environment.’

THE PURPOSE OF THIS DOCUMENT
•
•
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To describe the broad range of ecosystem components that make the Bay of Bengal what it is today.
To provide an essential reference for managers as they introduce an ecosystem-based approach to the management of Bay of Bengal
resources.

What is the Large Marine Ecosystem Approach?
Ecosystem-based management in marine waters typically involves large ocean areas, the size of which can vary depending on biological and
physical characteristics and various strategic human-based criteria.
For example, ‘seascapes’ are areas defined using a combination of biological and political criteria. Several seascapes may occur within larger
‘marine eco-regions’ based on biological and geographic characteristics. By contrast, UNEP’s ‘Regional Seas’ Programme operates on a larger
scale and has defined 13 ‘regional sea’ areas worldwide. However, these areas are based more on geography than ecological factors.
Sixty-six Large Marine Ecosystems (LMEs) have been defined on the basis of their bathymetry, hydrography, productivity and trophic
interactions. LMEs are scientifically defined ecosystem areas in which ecosystem-based management can be applied. LMEs may encompass a
range of habitats — from river basins and estuaries to the seaward boundaries of continental shelves and the high seas.
The Bay of Bengal Large Marine Ecosystem (BOBLME) is among the largest of the LMEs and covers over six million km2 of ocean. The countries
involved — Bangladesh, India, Indonesia, Malaysia, Maldives, Myanmar, Sri Lanka and Thailand —are some of the most populous in the world.
About 185 million people live in the Bay of Bengal area and their numbers are increasing rapidly. The majority of these people are poor and rely
heavily on the marine resources which are being affected by over-fishing, removal or degradation of important marine habitats, and pollution.
The eight countries have committed themselves to work together through the BOBLME Project to better the lives of the coastal populations
through improved regional management of the Bay of Bengal environment and its fisheries.
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Characterising the features of the BOBLME

Quick facts about the BOBLME

AREA

PEOPLE

Total maritime area: 6.2 million km2
Total area of EEZs: 4.3 million km

Total population of countries: 2 billion
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Combined length of coastline: 14 000 km

Population of the coastal zone: About 200
million people

FISHERIES
Employment in fisheries: 4.5 million

ENVIRONMENT

Number of fishers: 2.2 million

8% of the world’s mangroves

Number of fishing boats: 415 000

12% of the world’s coral reefs

Annual fisheries production: 6 million tonnes

Some of the largest estuaries
in the world

Value of fisheries production: USD 4 billion
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History of the Bay of Bengal

‘[The] Indian Ocean is a tropical ocean; to mention it calls up a vision of palmfringed islands and lagoons where rainbow-hued fish dart among the coral.
That is the tourist brochure image, but underneath it lies the Indian Ocean
of history — a centre of human progress, a great arena in which races have
mingled, fought and traded for centuries.’
Richard Hall 1998.

The inhabitants of the Bay of Bengal have been on the move by sea and land since time immemorial. This is evidenced by
records over two thousand years old of Indian explorers sailing westwards to the Middle East and the spread of religions, as by
this time Hindu kingdoms were already established in Sri Lanka, Indonesia and as far east as Viet Nam. Similarly, Buddhism was
spread from India westwards to Central Asia, and eastwards to China, Korea, Japan and Tibet; and Islam was spread east from
the Middle East to Southeast Asia more than 1 000 years ago.
Inevitably, with the spread of religion, trade also flourished — not only among the Bay of Bengal countries, but from wider
afield including China, the Persian Gulf and Europe.
As Kenneth McPherson observed, ‘The Indian Ocean region was the home of the world’s first urban civilisation, and the centre
of the first sophisticated commercial and maritime activities. The ocean — as a great highway and source of food and raw
materials — was a vital force moulding the many societies on its shores long before people maintained written records.’
This ancient trade was transformed by European colonisation, beginning with the Portuguese explorer Vasco da Gama in 1498.
The Bay of Bengal linked the East and the West. Ports — such as Chennai (formerly Madras) and Pondicherry on the eastern
Indian coast — facilitated trade to eastern Asia. Ships coming from Rome in the west or from China in the east, passed through
Sri Lanka. In order to reach Viet Nam or China, ships had to pass through the Straits of Malacca. This flourishing trade and the
concurrent spread of Christianity in the region, gave the Europeans dominion over the Bay of Bengal.
The process of decolonisation in the 1950s and 1960s around the Indian Ocean Rim led rapidly to independence for collectives
of people occupying lands of varying sizes and endowed with different levels of political, economic, military and social viability.
Fishers have always been earning a living on the waters of the Bay, and as fishing boats became more and more seaworthy
they have travelled further from home. In previous times, fishers paid little attention to political boundaries and they moved
freely across the Bay. However, times have now changed and countries struggle to manage transboundary fisheries. The arrival
of large commercial fishing vessels from distant deepwater fishing nations has added more competition for fisheries resources.
Trade in the Bay of Bengal 200 BCE — 200 CE
(Source: Adapted from www.nabatea.net)
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On the background of historical and political developments in the Bay of Bengal; human impact on
resources kept increasing, like most other commercial activities

Shipping
increases
in the Bay of Bengal

Cultural and trade relations
exist and flourish in the
Bay of Bengal
King Asokha of India
sends diplomatic missions to
Europe and Egypt
(273-2 BCE)
Maritme silk route begun in
Han Dynasty China through
the Strait of Mallaca to India
and Sri Lanka to the Persian
Gulf and from there to Egypt
and Rome (206 BCE)
Trade recorded between
Rome and India 1 CE

Dutch
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parts of India,
Ceylon
Indonesia
and
Malaya
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from Asia to Europe
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and Malaya 1 CE
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East African countries
with India, Maldives
and Southeast Asia 9-10 CE
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Thailand
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Both Dutch East India
and British East India
Companies dissolved

1500s

1600s mid
1600s-late
1800s
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1,000
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Historical times
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Physical relationships
The Bay of Bengal is the largest bay in the world, spanning an area of six million km².

BATHYMETRY
•

The Bay of Bengal is characterised by a narrow continental shelf and slope, a large central basin (Bengal Basin) ranging between 2 000 m
and 4 000 m depth and the Andaman Basin.

•

Exceptions to the narrow shelf include the extensive sediment fans that extend well beyond the mouths of the Ganges-Brahmaputra and
Irrawaddy delta systems. The Bengal Fan is one of the two major submarine fans in the northern Indian Ocean. It is one of the largest
deep-sea fans in the world, with a length of 3 000 km and maximum width of 1 430 km. The fan is derived from sediments eroded from
the Himalayas and transported by the Ganges-Brahmaputra river system. The smaller Irrawaddy Fan in the Andaman Sea extends up to
250 km in the centre of the Gulf of Martaban. Nearly two billion tonnes of sediment are deposited from the Himalayan region into the Bay
of Bengal each year.

•

Other areas in the BOBLME region where the continental shelf broadens include the Palk Strait and the Strait of Malacca.

•

The Bengal Basin environments vary from <500 m to >4 000 m depth. The western and central Andaman Sea are characterised by basin
environments between 900 and 3 000 m depth.

•

The Cocos Basin includes the Sunda trench, which is an active fault zone that stretches for 2 600 km along the western side of the
Andaman-Nicobar Islands to Indonesia. With a maximum depth over 5 000 m it is the second-deepest area in the Indian Ocean. This is the
only area in the Bay of Bengal where one tectonic plate slides under another, resulting in frequent earthquakes. It is the slippage of these
tectonic plates that caused the December 2004 tsunami that had a devastating impact in the Bay.

•

The Andaman Sea, east of the Andaman-Nicobar Islands, is also a geologically active area, where new ocean floor is being produced. Two
large seamounts have been found here and more are likely to exist.

Bathymetry of the BOBLME
(Source: BOBLME, 2015)

The movement of sediments from the Ganges is
the single biggest physical influence on the Bay
of Bengal.
(Source: Adapted from www.whoi.edu )
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MONSOONS AND SEASONAL CURRENTS
•

Monsoons blow across the Bay of Bengal from the southwest from May to October and from the northeast from November to April.
The northeast monsoon occurs when cold, dry winter air flows out of the interior of Asia and brings the cool, dry winter season. The
southwest monsoon occurs when warm, moist air from the Indian Ocean flows onto the land and is usually accompanied by heavy rain.

•

Over 80 percent of the rain in the Bay of Bengal region falls during the southwest monsoon.

•

In winter the regional humidity is lowest, the ocean receives little rainfall or runoff (in most regions), and hence, surface salinities are high.
During the summer monsoon, huge volumes of freshwater runoff from the larger rivers cause low surface salinity in the northern third of
the Bay of Bengal.

•

Monsoon winds influence the movement of surface waters in the Bay. A strong clockwise rotating current is formed during the southwest
monsoon and a weaker anti-clockwise rotating current occurs during the northeast monsoon. This monsoonal regime governs the climate
of the BOBLME and the water chemistry of the ocean, and influences the ocean currents and the many biophysical processes that these
currents drive within this system.

•

The huge volume of water from the Ganges-Brahmaputra-Meghna Basin also influences coastal water circulation patterns in the north of
the Bay.

•

The combination of warm water and southwest winds results in the regular formation of cyclones. Eight of the world’s most deadly
tropical cyclones have occurred in the Bay of Bengal.

•

Upwellings, where nutrient rich bottom waters mix with warm surface waters typically result in bursts of production of marine plankton
and fish, but upwelling is not a predictable event in the Bay of Bengal. During the northeast monsoon, upwelling can occur on the
northeast coast of India, the western coast of Thailand and off the south coast of Sri Lanka. During the southwest monsoon, the eastwardflowing equatorial current supplies nutrients to the Bay from the Somali upwelling in the Arabian Sea.
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Winter
currents
WINTER

East India Coastal Current
SUMMER
Summer
currents

Winter/Summer Monsoon Current
Equatorial Current
Andaman Sea Surface Current
Seasonal ocean currents in the Bay of Bengal
(Source: Adapted from Belkin, 2009)

The timing of monsoon onset and monsoon strength is highly changeable from year to year due to climatic changes.
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SEA SURFACE TEMPERATURE
•

The Bay of Bengal is one of the warmest ocean areas in the world and it appears that water temperatures are slowly increasing.

•

Like ocean currents, sea surface temperatures also vary with the season.

Sea surface temperature in the Bay of Bengal
(top left: January; top right: April; bottom left: July; bottom right: October)
(Source: BOBLME, 2015)

Annual mean sea surface temperature in the Bay of
Bengal has increased 0.5° C since 1957
(Source: Belkin, 2009)

Increasing water temperatures in the Bay of Bengal may result in an increase in the ferocity of the strongest cyclones.

SALINITY AND DISSOLVED OXYGEN
•

Many large rivers flow into the Bay of Bengal, including the Ganges, Brahmaputra and Meghna in the north from Bangladesh and India;
the Irrawaddy and Thanlwin in the east from Myanmar; and the Mahanadi, Godavari, Krishna and Cauvery in the west from India. Many
rivers also flow into the Bay from Indonesia, Malaysia, Sri Lanka and Thailand. These rivers direct large amounts of fresh water and silt into
the coastal and marine environment of the Bay.

•

The largest of these river systems is the Ganges-Brahmaputra-Meghna Basin and it covers over 1.7 million km2 and spreads over five
countries (Bangladesh, Bhutan, China, India and Nepal). It is the second largest river system in the world. The fresh water from these rivers
causes the salinity of the coastal and estuarine waters of the northern areas of the Bay to be lower than in other areas.

•

River runoff can provide sustained nutrient- and oxygen-rich water for long periods during the summer monsoons and high primary
productivity in the coastal surface waters. During the winter north-east monsoon, the North Equatorial Current and the East Indian
Current help draw nutrient-rich water from the Straits of Malacca into the Andaman Sea creating an annual productivity bloom.

Mean surface salinity (in psu) and dissolved oxygen in the BOBLME region in 2009
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(Source: BOBLME, 2015)

PRIMARY PRODUCTIVITY
•

Primary productivity (conversion of sunlight and nutrients to plankton) is influenced strongly by levels of available sunshine, sea
surface temperatures, nutrients and oxygen.

•

Monsoon rain and flood waters produce a warm, low-salinity, nutrient and oxygen-rich layer of water to a depth of 150 m; and this
layer floats above a deeper, colder, more saline layer. The presence of water masses with different biochemical characteristics has
produced a range of environmental subsystems along the coasts of the Bay of Bengal that make some areas more productive than
others.

•

The Maldives is an area of a relatively low marine primary productivity compared to the waters off Bangladesh, which are typically
much more productive.

•

The large nutrient input from rivers generally results in high primary production in coastal waters, while the central parts of the Bay
tend to be less productive because of the absence of large-scale oceanic mixing or upwelling. Cyclones however, can cause mixing and
episodic increases in productivity.

•

Other areas in the Bay of Bengal that support high primary productivity coincide with where coral reefs and raised seabed features
occur.

Mean distribution and abundance patterns of surface water primary productivity during the north-east monsoon (January) and the south-west monsoon (August)
(Source: BOBLME, 2015)
11

Biological relationships

The Bay of Bengal coastal region is an area of high biodiversity, with many
endangered and vulnerable species, such as dugongs and sea turtles and has
important reservoirs of the world’s critical marine habitats including 12 percent of the
world’s mangroves, eight percent of coral reefs and vast expanses of seagrass.

Coastal habitats of the Bay of Bengal
The coastal marine habitats of the Bay of Bengal are important for the food security of coastal communities and provide natural defences
that reduce damage to coastal areas from waves and wind. They are of considerable social and economic importance, with activities such as
fishing, shrimp farming, tourism and shipping contributing to food security, employment and national economies. All these activities are placing
increasing pressure on the sustainability of the critical habitats and resources.

MANGROVES
•

Mangroves are trees that tolerate salt water and grow in
most coastal areas of the Bay. They are highly productive not
only because they grow rapidly, but also because of the huge
numbers of species that live in and around them.

•

Twelve percent of the world’s mangroves occur in the Bay of
Bengal, and the single largest area of mangroves in the world
extends over 6 000 km2 (an area equivalent to over ten times
the size of Phuket, Thailand) in the Sundarbans, in Bangladesh
and India. While mangroves provide a habitat for many aquatic
animals, they also provide protection for juvenile marine fish
which later move offshore to become the mainstay of coastal
fisheries.

•

Mangrove forests stabilise and protect the shoreline. The
tangled roots trap sediments, nutrients and pollutants carried
down by rivers and prevent coastal erosion. They also reduce
damage to coastal areas from waves, wind and storm surges.

•

Many coastal communities in the Bay of Bengal have mangrovebased livelihoods such as fishing and charcoal production.

•

A total of 45 species of mangroves occur in the Bay of Bengal.
These species are distributed across all countries in the region
with the highest diversity along the eastern margin in Myanmar,
Thailand and Malaysia.

•

Myanmar has the highest percentage of mangrove forest of the
countries in the BOBLME region.

•

The mangrove forests in the delta of the Irrawaddy River form a
distinct community compared with the Sundarbans.

•

Analysis of satellite images of mangrove cover has shown
that they have been in a long period of decline due to timber
extraction and conversion to agriculture and fish ponds. The
extent of mangrove loss in Myanmar exceeds the sum of the
loss in all other countries in the BOBLME region.

•

The other major area of mangroves in the BOBLME region
occurs in the mouth of the Godavari River in eastern India. The
areal extent, biomass and diversity of these mangroves are also
in decline.
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Distribution of mangroves in BOBLME countries
(Source: BOBLME, 2015)

CORAL REEFS
•

Eight percent of the coral reefs of the world are found in the Bay
of Bengal.

•

Coral reefs are usually found where the sea is shallow (less than
100 m) and warm (usually between 25° and 29°C), and salinity is
high. Corals are most productive in clean and unpolluted waters
away from freshwater.

•

As the corals grow and die, they leave behind their calcium
carbonate skeletons, upon which other corals grow. Coral reefs
are made up from the skeletons of stony coral polyps that have
fused together over thousands of years.

•

Coral reefs are inhabited by a wide range species. A square
kilometre of well-managed coral reef may yield as much as 15
tonnes of fish and seafood per year.

•

Nearly 500 million people worldwide depend on coral reefs for
their livelihoods, food and other resources. Nearly 30 million of
the poorest people in the world depend entirely on coral reefs
for their food.

•

Coral reefs provide protection to coastal shores because they
reduce the energy of waves and storm surges.

•

Up to 300 species of reef-building coral are distributed
throughout most of the countries in the BOBLME region. These
coral reefs are globally significant, representing 8% of the
world’s coral reef area. The Maldives contains the largest area of
coral reefs (4 513 km2), followed by India, Myanmar, Indonesia
and Thailand.

Distribution of seagrasses in BOBLME countries
(Source: BOBLME, 2015)

SEAGRASS MEADOWS
•
•

•

Coral reefs in the BOBLME region support upwards of 800 fish
species. They are a key habitat for many finfish and crustacean
fisheries and provide critical nursery habitat for many other
commercially important species.

•

•

Despite their critical role in supporting fisheries and biodiversity,
the coral reefs in the Bay of Bengal are degraded and
threatened. They face multiple natural and anthropogenic
stressors including bleaching, tsunamis and multiple pollutants.

•

•

Reefs in Myanmar are believed to be the least impacted across
the BOBLME region. However, there is limited baseline data
from Myanmar from which to make definitive conclusions.

•

Besides the well-known shallow-water coral reefs in the Bay
of Bengal, the BOBLME region has extensive areas of deep-sea
corals. These mostly occur on the continental shelf below 200 m
in the Andaman Sea and the inter-reefal areas in the Maldives.

•
•
•
•
•
•
•

Seagrasses grow in marine coastal waters and coastal wetlands.
Like grasses in terrestrial habitats, seagrasses have roots,
they produce flowers and seeds and form meadows. They are
dependent on light for photosynthesis and so generally grow
only in shallow waters, in estuaries and in coastal seas.
Seagrass meadows slow down water currents and trap
sediments, nutrients and pollutants. The underground stems of
seagrasses prevent the sediment trapped by leaves from being
resuspended, thereby stabilising the sea bed.
Seagrass meadows are highly productive, ranking with coral
reefs and mangroves. Although there are relatively few species
of seagrasses, a meadow will typically house hundreds of other
species — microorganisms, algae, invertebrates and vertebrates.
Seagrass meadows provide protection and food sources for
juvenile fish and many marine larvae and for this reason are
critical to the sustainability of coastal fisheries.
Seagrasses absorb carbon dioxide from the oceans through
photosynthesis and so, like forests on land, they function as
carbon sinks, removing carbon dioxide from the sea.
In many countries, traditional fishing practices such as beach
seining are supported by seagrass meadows.
The BOBLME region has one of the highest seagrass diversities
in the Indo-Pacific, with up to 15 species known to occur.
The greatest seagrass diversity occurs in the Palk Bay – Gulf of
Mannar region in south-eastern India and adjacent Sri Lanka.
Other areas of high seagrass diversity include the Straits of
Malacca and the Nicobar and Andaman Islands.
Little is known of the species composition, distribution and
density of seagrass communities in many parts of the BOBLME
region.
Most known areas of seagrass are degraded and threatened.
Therefore, the biodiversity seagrass supports is also at high risk
from population collapse.

Tidal flats, saltmarshes, mangroves and seagrass meadows act as
carbon sinks — that is, they trap large quantities of greenhouse
gases. Preservation of these habitats will become a major
consideration in reducing greenhouse gases and in adaptation to
climate change.

Distribution of coral reefs in BOBLME countries
(Source: BOBLME, 2015)
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Species found within the BOBLME
The Bay of Bengal is home to a diverse range of marine animals,
including commercially important species and groups of species
that are endangered or vulnerable to human impacts.

The complexity of the relationships in marine food webs can be overwhelming. The overview focuses on key species from economic,
biological and social perspectives to illustrate relationships within the ecosystem.
The following schematic diagram is a simplified view of the BOBLME food web.
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Sea
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Species of commercial value found within the BOBLME
Fisheries in the BOBLME target a wide range of
species that includes sardines, anchovies, scads,
shads, mackerels, snappers, emperors, groupers,
congers, pike-eels, tunas, sharks, ornamental reef
fish, shrimps, crabs, lobsters, octopus, gastropod
and bivalve shellfish, sea cucumbers and seaweeds.
Pelagic fish are important for some countries in the
Bay of Bengal (such as Sri Lanka and the Maldives)
while demersal fish are more important in others
(such as Myanmar and Malaysia).
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Hilsa shad
The hilsa shad is one of the most popular food fishes
in the BOBLME region. It is a highly productive,
migratory species found mainly along the coasts
of India, Bangladesh and Myanmar. During the
breeding season hilsa ascend the rivers and after
spawning, return to the original habitat where they
remain till the next breeding season.
The upstream migration during the main breeding
season appears to depend largely on the
commencement of the south‐west monsoon and
consequent flooding of all the rivers of
Bangladesh, Myanmar and India.
During the marine phase of their life they are mainly
found in nearshore waters, although they may be
dispersed in wider areas of the Bay up to 250 km
from the coast.
Pelagic fish

Hilsa shad is heavily fished over the marine, brackish
and fresh water phases of its life.

The Indian mackerel, found throughout the Bay of
Bengal, is a streamlined, fast-swimming fish that
is productive and a very important commercial
fish in all countries. Adults are found in coastal
bays, harbours and deep lagoons, usually in turbid,
plankton‐rich waters. This is a shoaling, migratory
species, but little is known about their migratory
patterns. There is considerable concern for this
species, as it is over-fished throughout most of the
region.
Related to Indian mackerel are tuna, which are also
fast-swimming, streamlined fish that form large
schools. The five main commercially harvested
tuna are: skipjack, yellowfin, bigeye, albacore and
bluefin, and all except bluefin are found in the Bay
of Bengal, mostly in the high seas areas. The bigeye
can live for up to 15 years. Despite their relatively
high productivity, tuna are prone to over-fishing. The
tuna stocks in the Bay of Bengal are considered to be
fully fished.
Management of tuna resources is the focus of the work
of the Indian Ocean Tuna Commission (IOTC).

Sharks
Sharks, rays and skates are related and are considered
under the general term sharks in this document. They
are cartilaginous, jawed fish that are found throughout
the BOBLME region, as well in all seas.
Most sharks are active, skillful predators feeding at
the top of marine food webs. Many sharks undertake
wide ranging migrations. They are long-lived and
mature slowly relative to other fish. In addition,
they only produce a small number of young. The low
productivity, makes sharks particularly susceptible to
over-fishing and most species can not rapidly replace
the animals that are removed by fisheries.
The BOBLME region is one of the most heavily fished
areas for sharks and rays in the world, with India
and Indonesia making up the top two shark fishing
nations, and five BOBLME countries being within the
top 14.
15

Other species found within the BOBLME
Whale Sharks
The whale shark is the largest living fish growing to
around 12 m long and weighing over nine tonnes.
Whale sharks can live for up to 70 years and are
highly migratory.
They feed on a wide variety of microscopic plankton
and free-swimming prey such as small crustaceans,
schooling fishes, and occasionally on tuna and squid.
Because of their feeding habits, the presence of whale
sharks in oceans is an indicator of good ocean health.
Very little is known about whale shark reproduction,
but apparently they can produce hundreds of pups.
However, despite this, their longevity makes them
highly susceptible to fishing. Whale sharks are
listed as ‘Vulnerable’ on the IUCN list of threatened
species. In the Bay of Bengal, where they are regular
visitors, whale sharks are legally protected in the
waters of India, Malaysia, Maldives and Thailand.
Marine turtles
Five out of the seven marine turtle species of
the world are found in the Bay of Bengal region.
While most marine turtles spend their adult lives
in offshore waters, during the nesting season, they
return to inshore beaches to mate. Females lay their
eggs at the same beach area where they were born.
Once sea turtle hatchlings leave their nest, they move
quickly to the shoreline and swim to open waters.
Marine turtles play an important role in keeping
seagrass meadows and coral reefs healthy through
their grazing.
The Bay of Bengal is a critical environment for
sea turtles. However, five of the world’s 11 most
threatened populations of sea turtles are found in
the northern Indian Ocean waters and on nesting
beaches in India, Sri Lanka and Bangladesh.
Marine turtles are threatened by the loss of nesting
sites and by overexploitation for their meat and
eggs. The killing of turtles for their shells is also a
continuing threat, despite being illegal.
Seabirds
There are hundreds of species of seabirds in the
Bay of Bengal. Seabirds are vulnerable to marine
pollution (oil spills and solid waste) and are also
taken incidentally in fisheries catches, especially
in surface longlines. Furthermore, because
many species are colonial and gather annually in
large numbers in specific locations, they can be
vulnerable to human activities.
On the other hand, seabirds consume large
quantities of fish and crustaceans and if these
prey are abundant, then seabird numbers too will
be high. Nesting colonies provide an opportunity
to monitor the numbers and health of seabirds
and reflect the health of the marine ecosystem.
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Dugongs
Dugongs are marine mammals that feed exclusively
on seagrass. Dugongs are also called sea cows in
some places but they are most closely related to
elephants — they are also thought to be the basis of
stories about mermaids.
Dugongs live for over 50 years and can grow to
about three metres in length and weigh as much as
400 kg.
Dugongs inhabit coastal waters, moving inshore at
high tide to feed in shallow seagrass meadows. They
can eat about 30 kg of seagrass per day. Because of
this, dugongs have an important role in maintaining
the productivity of seagrass meadows.

Blue whales
Blue whales are the largest animals ever to have lived
on the earth, reaching a length of 30 m and a weight
of over 180 tonnes. They feed by filtering tiny shrimp
off the surface of water and can consume around six
tonnes per day.

Dugongs are listed as ‘Vulnerable’ by the IUCN.
They have become extinct in the Maldives and
are threatened in other marine regions of the Bay
of Bengal, such as the Gulf of Mannar and the
Andaman Sea. They are protected in India, Myanmar
and Sri Lanka and there are conservation efforts also
in other countries.

Blue whales are found in all oceans of the world, and
they are found in the Bay of Bengal as well. There may
exist two distinct sub-species in the Indian Ocean,
with a resident population in the northern Indian
Ocean, including the waters around Sri Lanka. It has
been noted that the breeding cycle of this population
is different to that of the population in the southern
Indian Ocean. There is also a hypothesis that some blue
whales migrate from the Bay of Bengal, around the
coast of Sri Lanka to the Arabian Sea and back.
Blue whales have been hunted since the 19th century
for their meat and blubber. They are now protected
internationally, but the recovery of blue whale
populations has been very slow. Other threats such as
collisions with ships, increasing noise pollution in the
sea and accumulation of toxic chemicals within their
bodies, are now threatening the survival of this species.

Seahorses
Seahorses are unique bony fish, not only because of
their unusual shape but also because of their peculiar
breeding habits, where the male carries the unborn
young, in a brood pouch. During mating, the female
deposits her eggs into this pouch and the male
fertilises them, and carries the eggs until they are
hatched and fully developed.
They are found in shallow tropical and temperate
waters and feed by sucking in plankton through their
long snouts. They are usually found among seagrass
meadows or coral reefs.
Seahorses are overfished in many parts of the world,
particularly for use in Traditional Chinese Medicine.
In the BOBLME region they are harvested by both
targeted fisheries and as bycatch from prawn trawl
and push net fisheries in India and Thailand, methods
that damage seagrass meadows. This damage, in turn,
affects many commercial species that use segrasses as
nursery grounds. Many species of seahorses are listed
as ‘Vulnerable’ in the IUCN Red List™
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Ecosystem characterisation
A whole-of-system ecological characterisation that provides
understanding of physical drivers, species and habitats, and the
connectivity between ecosystem components is a necessary
foundation on which to develop integrated management plans.

There are several high level drivers in the BOBLME, including a tropical monsoonal climate and major oceanic current systems within the Indian
Ocean, and these influence seasonal current strength and direction, wind direction and strength, rainfall patterns and cyclone activity. These
major seasonal features drive marine productivity in many areas by way of upwelling processes, input of terrestrial nutrients, mixing of surface
waters and breakdown of thermoclines.
Regional experts have identified 29 ecosystem sub-regions within the BOBLME. These include a range of environments such as shallow shelf,
slope, deep abyssal and offshore ridge systems. Each is defined by a unique range of physical drivers including depth, major geomorphic
characteristics, terrestrial and river input, and water mass characteristics. The presence of major ecological communities (for example,
mangrove forests, coral reefs, seagrass meadows, canyon systems) was also used to define system boundaries, especially in some coastal shelf
areas. The BOBLME ecosystem sub-regions vary from globally significant deltaic coastal systems with major freshwater influences, to highly
oligotrophic waters dominated by coral reefs, open ocean pelagic communities and large areas of deep abyssal plains.

Ecosystem sub-regions of the BOBLME
(Source: BOBLME, 2015)

Illustration of the Coromandel Shelf Province
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(Source: BOBLME, 2015)

Illustration of the Cocos Abyss Province
(Source: BOBLME, 2015)

Economies of the Bay of Bengal
Despite their generally large populations, the Bay of Bengal countries have relatively small economies. In terms
of GDP, none of them ranks among the world’s top ten. All Bay of Bengal nations have experienced rapid growth
over the past two decades — particularly in the industry and service sectors and this has led to increasing levels of
industrial development in the coastal zones surrounding the Bay of Bengal.

Ecosystem-economic linkages and stakeholders in the BOBLME region
ECOSYSTEM SERVICES

Capture fisheries and
aquaculture

ECONOMIC LINKAGES

KEY STAKEHOLDERS

≈ 3.7 million people, 6.1 percent of the economically-active rural population or 10.9
percent of rural households depend on fishing as a primary source of income and/or
Local and national nutrition, employment.
income, foreign exchange
≈ 7.5 million people employed in other fisheries-related primary production activities.
and employment
≈ 15 million people involved in ancillary occupations

Non-fish mangrove
products

Local subsistence and
income, costs saved on
purchased alternatives

≈ 200 000 households or 40 percent of rural mangrove-adjacent households harvest
mangrove tree products for household energy, shelter, dyes, fodder or traditional
medicines.

Coastal protection and
hazard mitigation

Household, commercial
and public costs and
damages avoided to human
life, health, production,
property and infrastructure

≈ 1.5 million people protected against the effects of storms, cyclones, tidal surges,
erosion and other natural hazards by mangroves and ≈ 0.7 million protected by coral
reefs.

Regulation of waterflow
and quality
Mitigation of climate
variability and change

Recreation, cultural,
amenity and aesthetics

≈ 1.5 million people protected against the effects of saltwater intrusion, water
pollution and siltation by mangroves

Local income; local, national > 1 600 MtC stored in mangrove forests and soils, ≈ 11 MtC a year sequestered , ≈ 8
and global expenditures and MtC a year emissions avoided.
damage costs avoided
Local, national and global
income and employment;
local, national and global
non-use values

> 40 million visitor days spent per year on marine and coastal tourism activities.
≈ 0.4 million direct jobs and 0.9 million indirect and induced jobs partly or wholly
supported by BOBLME marine and coastal leisure tourism.

The value of ecosystems of the Bay of Bengal
•

It is estimated that, in total, marine and coastal ecosystem services in the
BOBLME may currently be worth more than USD 72 billion a year.

•

Direct income generated in the fisheries and tourism sectors accounts for only
two thirds of this value. The remainder, almost USD 24 billion a year, is comprised
of non-commercial and non-use values and multiplier effects that would
conventionally be excluded from economic estimates of income and GDP.

•

•

Of this ecosystem value, benefits worth an estimated USD 52 billion are
contributed by mangrove and coral reef ecosystems. If no action is taken to halt
the degradation of marine and coastal habitats and resources, it is estimated that
mangrove cover will reduce by almost a half over the next 25 years to just under
8,800 km2 and coral reef area will contract by 40 percent to 5 000 km2.
The annual value of marine and coastal ecosystem services will progressively
decline over the next 25 years, from today’s value of just under USD 52 billion to
a value of USD 30 billion by 2039. This pattern of decreasing ecosystem service
values is repeated across all of the BOBLME countries.

Aquaculture
13%

Non-fish mangrove products 0.1%
Shoreline stabilisation 7%
Shelter against extreme
weather 3%
Regulation of waterflow
and quality 4%
Climate mitigation 1%

Tourism
expenditures
26%

Capture
fisheries
45%

Visitor
consumer
surplus
1%

Baseline value of marine and coastal ecosystem services of the
BOBLME in 2014
(Source: BOBLME, 2014)
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Fisheries
Fisheries production in the Bay of Bengal is six million tonnes per year, more than
seven percent of the world’s catch.

With the exception of Maldives and Myanmar — where they contribute
6.25 percent and 9.9 percent respectively — fisheries make a modest
contribution to the GDP of the countries bordering the Bay of Bengal
ranging only from 0.5 percent to 2 percent.
Fisheries are, nevertheless, of major socio-economic importance to the
countries of the Bay of Bengal in terms of employment, food security
and local revenue generation. Marine capture fisheries provide direct
employment to at least two million fishers, who operate primarily in
coastal and inshore waters and over four million people are directly
employed in marine capture fisheries. Many of these are artisanal fishers.
Many fisheries issues in the Bay of Bengal are transboundary
•
Many fish stocks are shared between BOBLME countries, through the
transboundary migration of fish, or larvae.
•

Fishing overlaps national jurisdictions, both legally and illegally —
overcapacity and overfishing in one location forces a migration of
fishers and vessels to other locations.

•

All countries (to a greater or lesser degree) are experiencing
difficulties in implementing fisheries management, especially the
ecosystem approach to fisheries.

•

BOBLME countries contribute significantly to the global problem of
loss of vulnerable and endangered species.

100%
90%

Tunas, bonitos, billfishes

80%
70%

Squids, cuttlefishes, octopuses

60%
Shads

50%
40%

Miscellaneous coastal fishes

30%
Miscellaneous pelagic fishes

20%
10%

Herrings, sardines, anchovies
2006

2002

1998

1994

1990

1986

1982

1978

1974

1966

1970

1962

1958

1950

1954

0%

Changes in the composition of important species groups in landings from the
BOBLME from 1950 to 2009
(Source: FAO Fishstat, 2011)

India and Myanmar fishers catch over half the fish in the Bay of Bengal
(Source: BOBLME, 2011)

With the exception of Myanmar and Bangladesh, the catch of
marine fish in the BOBLME countries has either been static or
declining over the past decade. The most obvious decline has
been in the Thailand Andaman Sea landings, from over 900 000
tonnes in 1998 to less than 500 000 in 2009.
There is some evidence of changes in the species composition
in the landings from BOBLME countries. The proportion of
demersal fish; sharks, rays, chimeras; shrimps, prawns; and
herrings, sardines, anchovies declined while that of squids,
cuttlefish, octopuses; and tunas, bonitos, billfishes increased.
Along with these changes in catch, fishermen are fishing
further away from their home ports and landing places.
Changes in species composition are often associated with a
change in the underlying ecosystem. When larger, longer-lived
predators are removed (for example sharks and rays) the
overall trophic level of the system declines as the proportion
of prey species increases. This can be demonstrated by
examining the Mean Trophic Index (MTI). A decrease in MTI
represents a decline in the abundance and diversity of fish
species high in the food chain — indicating over-fishing and
the need for corrective management.

3.52
3.5
3.48
3.46
3.44
3.42
3.4
3.38
3.36
1940

1950

1960

1970

1980

1990

2000

2010

2020

The Mean Trophic Index in the BOBLME from 1950 to 2009
(Source: Sea Around Us (2015)
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Other human activities in the BOBLME
Tourism
Tourism in the BOBLME region is evolving in its nature, spreading
geographically and becoming an increasingly important source of
wealth. Coastal tourism has been very popular in Thailand, Sri Lanka and
Maldives for some time already, with whale watching (for example, in Sri
Lanka) a new focus of tourist activity.
However, tourism can place heavy additional stresses on coastal habitats
due to greater consumption, waste production and pollution. In addition,
turtle nesting sites, seagrass meadows and coral reefs are impacted by
both infrastructure development and irresponsible tourist behavior.
Furthermore, traditional access to beaches may be prevented in lieu of
use of beaches for tourists.

Oil and gas development
The Bay of Bengal is reputed to be one of the major hydrocarbonrich areas in the world, comparable to basins such as the Gulf of
Mexico, Persian Gulf and Bohai Bay in China. Until recently, it was
explored poorly due to a lack of financial investment or due to
international boundary disputes.
However, major discoveries have been made recently, for example,
in the two main basins in the BOBLME — Krishna–Godavari and
Mahanadi — which have shown a potential of nearly 18 billion
barrels of oil equivalent gas in place. Revenue from future oil and
gas production has the potential to dwarf income from any of the
other uses.
These activities can pollute sea water and severely damage marine
habitats and species. Exploration specifically damages benthic
habitats, and infrastructure development for these activities can
affect nesting and breeding sites of both commercially important
and threatened species.
Shipping
The main shipping route passing through the BOBLME runs along
the south of Sri Lanka and across the Bay of Bengal, before entering
the Straits of Malacca. The Straits are the main shipping channel
between the Indian Ocean and the Pacific Ocean, linking major
Asian economies such as India, China, Japan and South Korea. Over
50 000 vessels pass through the Straits per year, carrying about
one quarter of the world’s traded goods including oil, Chinesemanufactured items and natural products.
Pollution — through operational discharge of waste — associated
with shipping along the Indian coastline is a cause for concern. This
is mostly by medium and small ships, where installation of oil-water
separators is not mandatory and where ship-generated waste
reception facilities in ports are insufficient or non-existent.
In addition, the atmosphere along the East-West shipping route has
been found to be highly polluted. Data from NASA’s Aura satellite
show routes of elevated nitrogen dioxide (NO2) prominent above
the shipping route between Sri Lanka and Singapore.

Coastal development
The average population density in coastal areas is about 80 persons
per km2, twice the world’s average. Migration to coastal areas is also
higher than to other areas. The high concentration of people in coastal
regions has produced many economic benefits, including improved
transportation links, industrial, urban and technological development and
revenue from tourism and food production.
However, when this development is unplanned or not following best
practices and principles of Integrated Coastal Management, it could
contribute to habitat destruction and conflict over resources. In addition,
a higher concentration of people often leads to higher levels of waste
generation and pollution, as well as overexploitation of coastal and
marine resources.

Offshore resources
Most BOBLME countries have policies to promote and expand fishing further offshore from their coasts and Governments are providing a number
of incentives to facilitate this move. There is concern that the policy to move offshore could be detrimental to the overall fisheries resources of the
BOBLME if not managed effectively, and pressure on nearshore resources could increase further if these vessels return to inshore waters. Indications
are that these resources are limited. In the case of the oceanic tuna, they are already heavily fished in both the Pacific and the Indian Ocean.
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Socio-economic relationships
Demography of the Bay of Bengal

The countries surrounding the Bay of Bengal include
some of the most populous on earth, with India,
Indonesia and Bangladesh being among the world’s top
ten. Collectively, the BOBLME countries are home to
some 1.75 billion people, or approximately a quarter of
the world’s population. The population of the BOBLME
countries has grown rapidly over the last 50 years,
tripling from 660 million in 1960 to the current level.

Estimates of the proportion of the total population living
on the coast of the BOBLME vary. However, a study carried
out in 2014, that assessed the economic value of marine
and coastal ecosystem services in the Bay of Bengal Large
Marine Ecosystem estimated that 185 million people lived
in 399 coastal Cities, Districts, Divisions, inhabited Islands,
Regencies, Townships and Zilas that abut the Bay of Bengal.

Population Density of Asia 2000

(Source: The trustees of Columbia University in the city of New York,2005)

0

COUNTRY

he World

POPULATION
(MILLIONS)
(2011)

POPULATION
(MILLIONS)
(2030)

POPULATION
DENSITY #/
KM2 (2011)

POPULATION
DENSITY #/
KM2 (2030)

Lambert Azimuthal Equal Area Projection
arc-minute COASTAL
resolution data
%Based
URBAN on 2.5
URBAN
POPULATION
POPULATION
GROWTH
(MILLIONS)
(2011)
2010-2015 %
(2014)

Bangladesh

160.10

186.46

1 236.8

1 432.4

34.3

2.36

26.96

India

1 311.05

1 527.66

441.0
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Indonesia
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163.1
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Malaysia

30.33
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92.3

109.0

74.7

1.04

7.77

Maldives

0.36

0.44

1 212.2

1 456.0

45.5

2.60
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Myanmar

53.90

60.24
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Sri Lanka

20.71

Thailand
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(Source: UNDP, 2015; coastal population: BOBLME, 2014)
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NOTE: National boundaries are derived from the population grids and thus
may appear coarse.

POVERTY
Although some coastal areas are relatively
wealthy, poverty in coastal communities
remains a major issue.
•

•

•

Many of the people living in the
BOBLME’s catchment area (particularly
in the western countries) are among the
world’s poorest, subsisting at or below
the national poverty level (as deemed
appropriate by the national authorities).
This is especially true in Bangladesh,
India and Sri Lanka, where some 81
percent, 76 percent and 40 percent
respectively, of the population has an
income less than the equivalent of USD
2 per day.
It has been estimated that four BOBLME
countries are in the top 10 countries in
terms of coastal poor. Together, these
countries contain over 50 percent of all
of the world’s coastal poor people.
Within the BOBLME South Asia subregion, with the exception of the
Maldives, income poverty ranges from
about 40 percent in Sri Lanka to about
80 percent in Bangladesh and India, in
the context of rising food prices. Even
in the absence of income poverty, as
in Maldives, indicators such as the
percentage of underweight children (up
to five years of age) associated with the
Human Development Index, reveal the
forms of challenges faced.

GENDER
Although all BOBLME countries are signatories
to key international agreements and
instruments that promote gender equality, a
gender audit of these agreements, regional
instruments and national development and
fisheries policies highlighted uneven progress
in tackling gender inequalities and accounting
of gender issues. Overall, the picture was of
a cultural and institutional environment that
may not be at all times conducive of gender
mainstreaming initiatives.
Another key concern is that natural disasters
affect men and women differently. After
the Indian Ocean tsunami of 2004, statistics
revealed that the deaths of women and
children were disproportionately more than
for men. Vulnerability to disasters depends on
control of financial, physical, natural, human
and social assets, and women in developing
countries traditionally have limited access to
these.
A more-gender sensitive approach covering
gender training, communication, legislation,
capacity development at field level, genderdisaggregated data collection and research on
gender issues is needed.

COASTAL MIGRATION

HEALTH AND EDUCATION
Health and education play important roles
in the ability of humans to take up and
maintain a particular livelihood strategy.
They are, of course, critical in respect to
people’s capacity to change, either in response
to a threat (for example, declining resources,
natural disasters) or an opportunity (for
example, new employment or improving
existing strategies).

•

Coastal and marine livelihoods are
affected by a range of health risks that
are often specific to coastal areas.
Sanitation and water supply are often
problematic in coastal areas, especially
where water tables are affected by
saline intrusion.

•

HIV is often highly prevalent in coastal
fishing communities.

•

Exposure to natural disasters, such as
cyclones and floods that characterise
some coastal areas of the region, can
have important long-term impacts on
overall health conditions, causing loss
of life, epidemics and injury. Access to
health services is often affected by the
same constraints as those experienced
for education. Infrastructure is
frequently lacking and staff may be
unwilling to go to remote coastal
areas.

•

The key areas of concern for the
BOBLME lie in the western coast,
where the low rates of educational
survival (school attendance to the last
grade of primary level) (India 65.8 and
Bangladesh 54.8), correlate with low
levels of literacy (India 66 percent and
Bangladesh 53.5 percent).

Migration and mobility have always been an
integral part of life in the coastal areas of
the BOBLME. People living along the coast,
particularly the poor, often have to move in
order to adapt to seasonal variations in the
availability of resources.

•

Increasing levels of industrialisation
in some of the coastal zones of the
BOBLME have attracted new waves of
migrants and increased pressures to
develop new residential and industrial
zones outside of the towns and cities.

•

Some of these migratory movements
are not specific to coastal areas and are
driven by much wider trends that affect
many areas of South and Southeast
Asia. The nations of the BOBLME have
experienced growing labour migration
over the past two decades.

•

Feminisation is an important feature
of labour migration in the region, as
an increasing number of women are
crossing borders for employment.
Female migration has become
prominent in terms of both absolute
numbers and proportions of the migrant
population.

•

All migrant groups can be vulnerable
to a range of issues including HIV,
exploitation, a lack of representation
and a lack of access to services.

COASTAL VULNERABILITY
An assessment of risk for multiple hazards
shows extreme, major and high risk throughout
the BOBLME countries. For example, the Bay
of Bengal is an area where severe cyclones
occur regularly; Bangladesh is one of the most
flood-prone areas in the world; and Indonesia
lies in the ‘ring of fire’ — there are many
volcanoes and earthquakes occur frequently.
Overlaying this existing risk are the overarching impacts of climate change. Continuing
sea level rise has serious implications for the
Maldives, one of the flattest countries in the
world. It is also estimated that at current rate
of sea level rise, three million people could be
displaced in Bangladesh by 2050.
Climate variability and change will also affect
the hydrology of the major rivers flowing into
the Bay, further affecting the water security of
people. Climate change effects will also cause
damage to habitats (such as coral bleaching)
and can impact on productivity and distribution
of fisheries resources and coastal fish culture
systems, and therefore food security.
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Governance

At the regional level, the main institutional driver affecting a country’s ability to implement change is the
lack of an appropriate forum for BOBLME-wide multi-national dialogue, planning, monitoring and reporting
on the progress of sustainable development.

There is considerable variance in the legal, administrative and political situation across the eight BOBLME countries. Some of them have
federal systems of government and others are unitary states; some are republics and some are monarchies. However, despite these variations,
administrative structures and national marine conservation and utilisation legislation share similar characteristics and constraints. BOBLME
activities and reform agendas need to be assessed against the overall legal, administrative and political context and constraints of the BOBLME
countries individually and collectively. The regional context is particularly important because the BOBLME countries share the same marine
environment and national activities have transboundary impacts.
BOBLME countries should recognise that the causes and solutions of priority issues extend beyond one or more national political jurisdictions.
In this regard, there are many benefits to be gained from addressing these issues through coordinated action at the regional level. This can be
achieved by establishing a supportive institutional and legal framework, which will facilitate inter-sectoral and transboundary planning and
management among the BOBLME countries.
In the BOBLME, there is no over-arching mechanism for planning and coordinating management of the marine environment. Currently, some
existing institutions are either too narrow in their sectoral mandate (for example, Asia Pacific Fisheries Commission (APFIC)), too narrow
in their geographic competence with respect to the BOBLME (for example, Association of Southeast Asian Nations (ASEAN)), or both (for
example, Bay of Bengal Programme — Intergovernmental Organization (BOBP-IGO)), noting that all are very important partners of the BOBLME
Project.
International Obligations

UNCLOS

CBD

CITES

BONN

RAMSAR

STOCKHOLM

UNFCCC

BASEL

UN FISH STOCKS AGREEMENT

FAO COMPLIANCE AGREEMENT

FUND CONVENTION
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Party
Not a Party

UNCLOS: Law of the Sea Convention
CBD: Convention on Biological Diversity
CITES: Convention on International Trade in Endangered Species
Bonn: Convention on Migratory Species
Ramsar: Ramsar Convention on Wetlands of International Importance
Stockholm: Stockholm Convention on Persistent Organic Pollutants
UNFCC: UN Framework Convention on Climate Change (FCCC) & Kyoto Protocol
Basel: Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and Their Disposal
MARPOL: International Convention for the Prevention of Pollution from Ships

MARPOL

COUNTRY

First and foremost, the effectiveness of BOBLME activities and reform agendas need to be analysed against international marine conservation
and sustainable resource conservation standards and principles. Some of these international instruments are legally binding and require
ratification and legislative implementation at the national levels; while others are non-binding policy documents but require domestic policy or
legal implementation.




(Annex I,II)
(Annex I – V)

 (Annex I, II)

Adoption of International and National Plans of Action by BOBLME Countries
COUNTRY

IPOASEABIRDS

NPOASEABIRDS

IPOASHARKS

NPOASHARKS

IPOACAPACITY

NPOACAPACITY

IPOA-IUU

NPOAIUU

Bangladesh
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Myanmar

















Sri Lanka

















Thailand







draft









IPOA - International Plan of Action, NPOA - National Plan of Action

The recognition of traditional systems and customary rights through mechanisms such as customary marine tenure and community-based
management, have proven to be successful in managing marine living resources and improving the livelihoods of traditional fishers, as well as
the conservation of marine resources. Among the BOBLME countries, local customary management practices which regulate the use, access
and transfer of resources, have been developed through generations of human interaction with the environment. They are often distilled from
indigenous ecological knowledge and are embedded culturally in customary land and sea tenure institutions.
Policies
The use of formal policies to form strategies and implementation action plans for fisheries and marine environmental management, has been
reasonably successful in the countries around the Bay of Bengal. There is a surprising degree of similarity between main policy trends, the
issues included in policy, and the strategies being used to manage the fisheries sector. Although policy content could be improved, greater
challenges lie in implementing policy and in improving policy processes.
Regional governance arrangements
Fishery management relationships in the Bay of Bengal are complex because each country has an Exclusive Economic Zone (EEZ), while fish
stocks are often transboundary.
The national-regional interface
Good regional ocean governance in the BOBLME will require greater attention to the national level arrangements for engagement with
agencies and projects at the regional level. Development and enhancement of national level, multi-stakeholder mechanisms will also provide
improved integration at the national level. National-state/provincial relationships, as well as State/provincial-local relationships are also
important.
If such arrangements are achieved, together, they will comprise a nested governance architecture for the region.
Governance is weakened when national, state and local governments have sectoral responsibility and accountabilities that are divided among
different governmental bodies. Responsibility and accountability are not always clearly assigned and the applicable legislation overlaps or
conflicts in some cases, leading to further lack of clarity with regard to responsibility and accountability.
Traditionally, fisheries management has been the sole responsibility of the fisheries ministries. For an ecosystem approach, holistic
management involving cross-sectoral collaboration is essential. The ministries responsible for the environment are essential partners for the
fisheries ministries in an ecosystem approach to management. Other ministries and sectors might also have a role to play, as shown below.
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Managing the BOBLME — current challenges
Marine resources in the Bay of Bengal are under increasing pressure due
to overexploitation, loss of critical habitats and pollution. In this context,
effectively managing the resources of the BOBLME, for the benefit of its
people, becomes imperative.

Managing natural resources in the Bay of Bengal needs to focus on the management of the human use of these resources. The Bay of Bengal
hosts a smorgasbord of cultures, religions, ideologies and politics, with burgeoning populations and abject poverty on the one hand, and
booming economies on the other, and each country has its own priorities and concerns.
Yet the Bay of Bengal, due to its geography and biology, is transboundary in nature; therefore a regional approach to resource management
is essential to build stronger and more resilient communities who use their natural resources sustainably. The Bay of Bengal Large Marine
Ecosystem (BOBLME) Project considered the Bay of Bengal as a management unit — an ecosystem —and provided a platform to explore
collaborative approaches to fisheries management among the eight countries surrounding the Bay of Bengal and to develop management
capacity. The BOBLME Project included Bangladesh, India, Indonesia, Malaysia, Maldives, Myanmar, Sri Lanka and Thailand. The five-year,
30 million USD project aimed to improve the lives of the coastal populations through better understanding of major marine resources and
identifying the critical issues and the underlying causes contributing to a decline in the health of the Bay of Bengal ecosystem.
Through the BOBLME Project, the Bay of Bengal countries, focusing on healthy ecosystems for fisheries management, brought a wide range
of stakeholders together to identify and prioritise transboundary issues and concerns for the region. These were then ranked according to
the severity of environmental and/or socio-economic impacts. This approach provided the scientific basis for collaborative development of
a joint Strategic Action Programme (SAP)— a road map that outlined the ways and means of addressing priority issues identified by member
countries.
The BOBLME SAP has four themes:

Bay of Bengal Large Marine Ecosystem

The following national partners led the development of this Strategic Action Programme.

BANGLADESH: Ministry of Fisheries and Livestock • Ministry of Environment and Forests
• Bangladesh Fisheries Research Institute

INDIA: Ministry of Agriculture - Department of Animal Husbandry, Dairying and Fisheries
• Ministry of Environment, Forests and Climate Change • Fishery Survey of India
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INDONESIA: Ministry of Marine Affairs and Fisheries - Directorate General of Capture Fisheries
• Ministry of Environment and Forestry - Coastal and Marine Environmental Degradation Control

Photo source: BOBP-IGO archives

MALAYSIA: Ministry of Agriculture and Agro-Based Industry - Department of Fisheries • Ministry of
Natural Resources and Environment - Department of Environment • Fisheries Research Institute

MALDIVES: Ministry of Fisheries and Agriculture • Ministry of Environment and Energy - Environment
Protection Agency • Marine Research Centre

MYANMAR: Ministry of Livestock, Fisheries and Rural Development - Department of Fisheries
• Ministry of Environmental Conservation and Forestry

SRI LANKA: Ministry of Fisheries and Aquatic Resources Development • Ministry of Mahaweli
Development and Environment
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THAILAND: Ministry of Agriculture and Cooperatives - Department of Fisheries • Ministry of Natural
Resources and Environment - Department of Marine and Coastal Resources

A causal chain analysis was undertaken on these four areas of concern and this has resulted in the identification of the priority issues under
each area, as well as their underlying causes.

Overexploitation of marine resources
evidenced by

The underlying causes

•
•
•
•

•
•
•
•
•

Decline in fish stocks
Changes in species composition
High proportion of juvenile fish in catches
Changes in marine biodiversity

Open access to fishing grounds
Increasing effort from trawlers and purse seiners
High demand for seed and fish meal for aquaculture
Ineffective fisheries management
Illegal and destructive fishing

The underlying causes
Loss of critical habitats
mainly
•
•
•

Mangroves
Coral Reefs
Seagrass meadows

•
•
•
•
•
•
•
•

Overuse by coastal poor to fulfill day-to-day needs
Lack of coastal development plans
Increasing trade in products from coastal habitats
Coastal development and industrialisation
Ineffective marine and protected areas and lack of
enforcement
Intensive upstream agricultural practices
Increasing tourism
Climate change

Water quality
•
•
•
•
•
•
•

Sewage-bound pathogens and organic effluents
Solid waste/marine litter
Nutrient inputs
Oil spills
Persistent organic chemicals and persistent toxic
substances
Sedimentation
Heavy metals

Social and economic considerations
•

Relatively low standard of living and working
conditions of people involved in fishing

•

Coastal people are often unable to participate in and
benefit from sustainable development practices

•

Vulnerability of coastal communities to natural
hazards, climate variability and change

The underlying causes
•
•
•
•
•

Increasing coastal populations
More garbage per person
Migration of industry into BOBLME countries
Proliferation of small industries
Low per capita GDP resulting in insufficient waste
management

The underlying causes
•
•
•
•
•
•

Poverty and lack of access to basic services
Failure to apply a human rights-based approach
Insecure tenure rights/loss of rights
Failure to apply recognised labour standards
Inadequate investment in services for coastal communities
Climate change.

Climate change has over-arching impacts and is also identified as a cross-cutting area of concern. Improving the understanding of the
impacts of climate change on the Bay of Bengal, exploring adaptation measures and incorporating disaster risk reduction into into climate
change adaptation plans are considered important.
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Shifting to an ecosystem approach – a strategic programme of action in the Bay of
Bengal
An ecosystem approach to fisheries strives to balance diverse societal objectives, by taking into account
the knowledge and uncertainties about biotic, abiotic and human components of ecosystems and their
interactions and applying an integrated approach to fisheries within ecologically meaningful boundaries.

The Bay of Bengal Strategic Action Programme (SAP) is a negotiated policy document that sets out a programme of actions which address the
causes of the major fisheries, environmental and social and economic issues. The development of the SAP was the focus of the BOBLME Project
and it has been signed by the respective ministries of fisheries and environment in each country.
The proposed SAP interventions are safeguards that will improve food security and create opportunities for sustainable economic growth
and environmental protection. Regional collaboration holds the greatest promise of positive change because many of the key challenges in
the highly complex BOBLME are transboundary in nature. Cooperation between countries on issues of shared interest offers real advantages
for capacity development, sharing of experiences and effective action. Furthermore, by implementing the SAP, the countries will continue to
demonstrate that they are actively addressing their obligations on a range of international agreements and commitments.
If the SAP is not implemented, Bay of Bengal countries can anticipate a future in which the marine environment will continue to deteriorate,
major fisheries will face serious declines, with resulting negative impacts on national economies, the fishing industry and food impacts on the
livelihoods of fishing communities and increasing conflict between marine stakeholders.

SAP implementation is an investment in a sustainable future
Investing in the SAP and achieving its objectives will help safeguard ecosystem services worth around USD 240 billion over the next 25 years
— services that will be lost if action is not taken to halt current rates of marine and coastal ecosystem degradation and biodiversity loss.

The Bay of Bengal Strategic Action Programme — vision and objectives
A HEALTHY ECOSYSTEM AND SUSTAINABLE USE OF MARINE RESOURCES FOR THE BENEFIT OF THE PEOPLE AND COUNTRIES OF
THE BAY OF BENGAL LARGE MARINE ECOSYSTEM
Theme 1:
Marine living resources

Theme 2:
Critical habitats

Theme 3:
Water quality

Theme 4:
Social and economic considerations

ECOSYSTEM QUALITY OBJECTIVE
Fisheries and other living marine
resources have been restored and
are managed sustainably

ECOSYSTEM QUALITY OBJECTIVE
Degraded, vulnerable and critical
habitats are restored, conserved
and maintained

ECOSYSTEM QUALITY OBJECTIVE
Coastal and marine pollution and
water quality are controlled to
meet agreed standards

ECOSYSTEM QUALITY OBJECTIVE
Social and economic constraints
are addressed, leading to increased
resilience and empowerment of
coastal people

OBJECTIVES
1. Restore fishery resources that have
declined
2. Restore and maintain species
composition
3. Reduce the proportion of juvenile
fish caught and/ or retained
4. Restore biodiversity status level of
1980 by 2020

OBJECTIVES
1. Protect, manage and restore
mangrove habitats to increase
mangrove coverage and improve
biodiversity
2. Restore, protect and sustainably
manage existing coral reef
ecosystems, habitats and associated
biodiversity, and prevent pollution
and destructive activities
3. Protect and manage seagrass
habitats and associated biodiversity
(maintain and increase extent and
biodiversity)

OBJECTIVES
1. Reduce or minimise the discharge of
untreated sewage and waste water
into river, coastal and marine waters
2. Reduce and minimise solid waste
and marine litter
3. Reduce and control nutrient loading
into coastal waters

OBJECTIVES
1. Reduce vulnerability to natural
hazards, climate variability and
climate change, and increase climate
resilience
2. Improve the living and working
conditions of coastal fishing
communities
3. Empower coastal people to
participate in and benefit from
sustainable development practices
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Implementing the Strategic Action Programme
Implementation of the SAP will involve the application of best practices, including
Ecosystem approach to fisheries management (EAFM)
EAFM is a practical way to apply sustainable development principles to the management of fisheries and achieve a balance between ecological
and social well-being. The purpose of the EAFM process is to develop and implement an integrated set of management arrangements so that a
fishery may generate more acceptable, sustainable and beneficial community outcomes.
Integrated coastal management (ICM)
ICM is an integrated approach to the management of coastal areas that takes into account the requirements of all stakeholders in the coastal
zone in an attempt to achieve sustainability. There is a strong need for qualified coastal managers and policy makers with the knowledge, tools
and skills to design and implement sustainable ICM programmes for countries in the BOBLME region.
Application of the small-scale fishery guidelines
The Voluntary Guidelines for Securing Sustainable Small-scale Fisheries in the Context of Food Security and Poverty Eradication (SSF Guidelines)
were created as a result of a very long history of the struggles of small-scale fishworkers around the world appealing for greater recognition
of their status and their role in the fisheries sector of their countries. These guidelines address small-scale fisheries and encompass all the
activities along the whole value chain undertaken by both men and women and serve to
•
•
•
•

enhance global food security;
promote its contribution to the economic and social future of the planet;
contribute to improve the socioeconomic situation of fishworkers; and
achieve sustainable use of fishery resources.

Spatial management regimes
In addition to target stock management, successful fisheries management requires a holistic approach that includes biodiversity conservation
and protection of habitats. Increased awareness of the essential role that ecosystems and biodiversity in areas beyond national jurisdiction
and deep-sea zones play in overall ecosystem functioning, has resulted in an international effort to describe areas of the ocean of particular
ecological or biological significance — Ecologically or Biologically Significant Marine Areas (EBSAs).
Marine spatial planning
Marine spatial planning is a public process of analysing and allocating the spatial and temporal distribution of human activities in marine areas
to achieve ecological, economic and social objectives. It may be ecosystem-based, area-based, integrated, adaptive, strategic and participatory.
Marine spatial planning is a means of planning that strives to balance demands for development with the need to protect the environment,
and achieve social and economic objectives in an open and deliberate way.
Human rights-based approach
The application of human rights principles in programmes related to sustainable development is highly appropriate. Governments have
obligations to respect, fulfil and protect the rights of their populations. All men, women, girls and boys are entitled, without fear of
discrimination, to equal access to ecosystem services and natural resources and a standard of living adequate for their health and well-being.
Everyone has a right to freely participate in decision-making that affects them and their environment. People in power have an obligation
to offer meaningful participation and consultation with interested and affected people. Everyone has the right to organise and hold opinions
without any interference and to seek, receive and impart information and ideas. All people have the right to obtain information in an accessible
and timely manner.
Successful implementation of the SAP will require improvements in the following areas of governance
• Increased political priority given to the management of marine living resources, critical habitats, pollution, water quality and social and
economic factors.
• More effective enforcement of laws and regulations.
• Increased stability in policies and priorities.
• Stronger coordination between fisheries and environment agencies, including research organizations.
• Increased transparency and accountability.
• Stronger coordination between enforcement agencies.
• Integrated planning across different levels of governance — central, state (provincial) and local government.
• Improved local stakeholder participation in planning, decision-making, implementation and monitoring.
• Increased budgetary commitments for implementation and enforcement of legislation.
• Increased compliance with rules and regulations.
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There is a need for priority given to
the management of marine living
resources and critical habitats

Also priority for
addressing social and
economic concerns

There is a need for improved
local stakeholder participation
in planning, decision-making,
implementation and monitoring
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Implementation of the SAP will require a mechanism for coordination and cooperation
There are many regional bodies, organisations and partnerships — with a range of mandates and competencies — working towards similar
environmental goals in the Bay of Bengal. Therefore, there is considerable potential for them to collectively provide momentum and synergy for
SAP implementation at the national, sub-regional and regional levels. The BOBLME Project worked with more than 20 institutions, bodies and
agencies during its first phase. This has contributed to improved understanding of resource and habitat status and related management
activities in the Bay of Bengal; fostered collaborative action and exchange of information; reduced duplication of work; and promoted the
optimal use of funding and other resources.
The SAP comprises a broad range of activities relating to a diverse spectrum of topics and sectoral interests that span a wide geographical area.
At present, there is no single body or environmental convention that has a complete mandate to cover all aspects of the SAP across its entire
geographical range.
In 2013, the BOBLME Project Steering Committee endorsed an institutional arrangement for SAP implementation which would consist of a
consortium of countries and major partners and donors working in the areas of fisheries, environment, water quality and their social and
economic dimensions. This is envisaged as an intermediate arrangement, while the possibility of a permanent arrangement will be explored
during the SAP implementation phase.
This Consortium for the Conservation and Restoration of the BOBLME (CCR-BOBLME) would
•
promote information exchange and capacity development;
•
monitor BOBLME health and status; and
•
monitor progress of the SAP implementation activities.
While the membership of the Consortium and the exact nature and extent of the activities of the Consortium members are yet to be defined,
the following entities, bodies and organisations have agreed, in principle, to join the CCR-BOBLME and play a role in SAP implementation.

SAP PARTNERS

LIKELY AREAS OF CONTRIBUTION

Asian Development Bank (ADB)

Infrastructure development, livelihoods

Asia-Pacific Fishery Commission (APFIC)

Fisheries policy forum

Association of South East Asian Nations (ASEAN)

Policy and technical input

Bay of Bengal Initiative for Multi-Sectoral Technical and Economic
Cooperation (BIMSTEC)

Technical cooperation

Bay of Bengal Programme – Intergovernmental Organization (BOBPIGO)

Fisheries, safety at sea

Fauna and Flora International (FFI)

Biodiversity conservation

Food and Agriculture Organization (FAO)

Fisheries and aquaculture

Government of Norway

Sustainable development, human rights-based approach

Government of Sweden

Sustainable development, human rights-based approach

Indian Ocean Global Ocean Observing System (IOGOOS)

Large scale processes, climate change

Indian Ocean Tuna Commission (IOTC)

Fisheries

Intergovernmental Oceanographic Commission of the United Nations Large-scale processes, climate change
Educational, Scientific and Cultural Organization (UNESCO-IOC)
International Collective in Support of Fishworkers (ICSF)

Small-scale fisheries, human rights-based approach

International Union for the Conservation of Nature (IUCN)

Environment, ICM, MPAs, biodiversity

International Labour Organization (ILO)

Decent work conditions

Network of Aquaculture Centres in Asia and Pacific (NACA)

Aquaculture

National Oceanic and Atmospheric Administration (NOAA) of the
United States

Large-scale processes, climate change, EAFM

Partnerships in Environmental Management for the Seas of East Asia
(PEMSEA)

Sustainable development, ICM

South Asia Association for Regional Cooperation (SAARC)

Policy and technical input

South Asia Cooperative Environment Programme (SACEP)

Environment, biodiversity

Southeast Asian Fisheries Development Center (SEAFDEC)

Fisheries, training

United Nations Environment Programme (UNEP)

Environment, marine spatial planning, land-based pollution, nutrient
management, biodiversity

United Nations Development Programme (UNDP)

Sustainable development interventions

World Bank (WB)

Infrastucture development

WorldFish

Fisheries, research
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The vision
A healthy ecosystem and sustainable use of marine living resources for the benefit of the countries of the
Bay of Bengal Large Marine Ecosystem.
Eight countries working together, taking national and regional actions to achieve this vision.
The Strategic Action Programme (SAP) is their roadmap.
•

At the heart of this process is a shared vision for the region:
• Enough fish for future generations;
• Healthy coastal and near-shore marine habitats;
• Reduced pollution from agriculture, industry and large coastal cities;
• Coastal communities resilient to the impacts of climate change; and
• Stakeholders working together.
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Top and middle: Sriyanie Miththapala ; bottom:
BOBLME project
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Fisherman casting net, Sri Lanka

Luxshmanan Nadaraja
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Woman and child, Indonesia

BOBP-IGO
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Mangroves, Sri Lanka

Luxshmanan Nadaraja
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Fisherman, Bangladesh

BOBP-IGO

37

38

The Bay of Bengal:

An Overview of a Large Marine Ecosystem

A healthy ecosystem and sustainable use of marine living resources for the benefit of the countries of the Bay of Bengal Large Marine Ecosystem

Ekosistim yang sehat melalui pemanfaatan sumberdaya hayati kelautan secara berkelanjutan serta memberi manfaat bagi Negara-negara di kawasan
ekosistim Teluk Benggala
Ekosistem yang sihat dan penggunaan mapan sumber hidupan marin untuk di manfaatkan oleh negara-negara di persisiran Ekosistem Marin Luas
Teluk Bengala

Bay of Bengal
Large Marine Ecosystem
Project

