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Bhitarkanika, Odisha, India

Integrated Aqua Farming in Inundated
Coastal Areas of Odisha towards Alternative
Livelihood & Climate Adaptive Community
Conservation Program, INDIA

O

ne of the largest
Mangrove Ecosystems
in India, the residents of
Bhitarkanika, Odisha depend
mostly on aquaculture and
agriculture, both of which is
dependent on the mangrove
ecosystem. A dramatic increase in
the Shrimp farming has resulted
in hectares of agricultural lands converted into saline ponds. This unsustainable
practice is causing massive crop failures, further supplemented by lack of
awareness and technology available in this climate vulnerable area, placing
much of the coastal zones at high risk.
Salt in Soil: We know that increased salinity is a problem in coastal belts, this is a
case of villages of Bhirarkanika , Odisha, in India, shrimp cultivation in ponds
is a common strategy for survival. According to local villagers the soil is rapidly
3
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turning saline, and villagers are fast
turning their sweet ponds into saline
ponds for shrimp cultivation.
Approximately 1-1.5 million hectares
of coastal lowlands have been
converted into shrimp ponds that
include agricultural elds, mangrove
areas, marshes, and agricultural
lands.
The impact of shrimp farming of most
concern is the destruction of mangroves and salt marshes for pond construction,
and moreover nothing will grow in this region causing major food insecurity
leading to forced migration.

The project and the innovation
SAFE had carried out a detailed study through surveys in the hamlets to evaluate
the current status of the environment and the community for developing an
action plan for improvement.
SAFE started with 7 villages, approximately involving 4000 households with
sustainable livelihood alternatives
mainly  Cage & Fish Pen culture,
 Crab fattening and collective
algae culture

Challenges
Lack of awareness, decit of
marketing chain and desire for quick
money to pay away previous debts is
compelling the coastal villagers to opt for prawn culture in saline ponds, leading
to the slow degradation of Bhitarkanika's entire eco system. Therefore SAFE is
proactively working to induce sustainable alternative livelihood opportunities
for a better life and environment through various research & development
oriented activities.
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Besides extreme weather, communities in Odisha also faced other challenges –
especially in recent years. “People don't work anymore. Everyone now is renting out
their elds for shrimp cultivation, just to make INR 10,000-15,000 (US $156-233) a year.
They don't realize that this has made our land saline”, Pampa told a team from the
South Asian Forum for Environment (SAFE), a local NGO that visited Odisha in
August 2016.
Pampa was the rst to offer her
pond to the SAFE team for training
and demonstration on pen and cage
methods for sh farming. Within a
week, her father, Kishore Mohan,
joined the new venture. He said, “I
repeatedly told the other villagers not to
lose paddy elds to prawns, and not to
lose the mangroves as they protect our
coastlines from storms, but nobody
cares.”

What is the innovation?
SAFE has been working in the region for past three years. In 2016, in
collaboration with IUCN, Mangrove for Future, SAFE promoted new
technologies for integrated aqua
farming to local communities.
Through the 'Integrated Aquafarming in Inundated Coastal
Areas of Odisha towards
Alternative Livelihood and
Climate Adaptive Community
Conservation Program initiative,'
SAFE introduced sh cage and
pen farming, in ponds, a sustainable method for securing livelihoods.
To community new technology and methods were introduced: CRAB fattening,
Algae culture, Fish cage and Pen farming. These were new words to the
community, and everyone was intrigued what next?
Action point - I
 Conduct sensitization workshops and capacity building in villages
(Narayanpur, Garta, Keruapal, Uddan, Bhajaprasad, Sailendrasar, and
5
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Khasmunda) of Bhitarkanika
and ensuring conservation of
mangroves and forest.
 Analytical framework for
planning & management of
sustainable aqua farming for
alternate livelihood of coastal
communities.
 Capacity building and development of the coastal communities,
ascertaining gender justice and preparing them for the disaster mitigation
in the milieu of impending
climatic catastrophes.
Action point - II
 Livelihood dependence
indexing, participatory
vulnerability assessment
and resource mapping done
in all seven villages through
sociometric survey and
analysis for identifying
households as direct
beneciaries.
 Sensitization programs organized in each village with the inhabitants for
general acquaintance with place based integrated aqua farming.
 Feedback review and
sensitization in each village.
 Two join liability Ecoclusters (JOLECs) in each
village comprising 10
members in each are
formalized as local
institution in aqua-farming
for training and marketing.
 Awareness on nancial
inclusion and bank linking
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of JOLEC members in each
village.
 Community revalidated the
ecosystem service through
male & female in each village
to get gender specic inputs
for mapping.
 One stakeholder meeting in
each village with line
departments, sheries, rural
development, cooperative, blocks, environment & agriculture was done.
 At least two awareness workshops in each village with 50 heads along
with representative from line department.
 Hamlet plantation campaign for 500 mangrove saplings done after every
awareness workshop in the area by the village beneciaries.
 Structural set up for pen-culture, oat culture and crab culture in the
identied pond was established and aqua farming is initiated by JOLECs.
 Comprehensive results are prepared, feedback is analyzed and inputs
from beneciaries are collated for developing the framework document.

Impact
Reception of ideas
 Grounding of the
intervention was
largely welcomed by
the immediate
stakeholders like the
state departments of
F i s h e r i e s &
Agriculture,
National Bank for
Agriculture & Rural
Development, local
block administration, Central institutes for Brackish Water Aqua-farming
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& Fresh Water Aqua-farming
of ICAR. This would have
futuristic impact on policy
implications.
 A new interesting gender
perspective got highlighted
during the sociometric
survey & FGDs with the men
and women of the
community. This has
initiated further probe to
identify the intricacies of the ndings to help understand its effect on their
environment and livelihood.
Social stabilization
 The community members
showed eagerness to build
capacities for augmenting
alternative economic
opportunities in aquafarming. Informed consent
for engagement in training
program was received from
nearly 90% of beneciaries
towards this venture.
 General consensus in collective aqua-farming from above 65%
beneciaries was a strong indication of social cohesion and convergence
to a common cause. This
seeded the concept of joint
liability and inclusive
growth.
 More than 50% beneciaries
were concerned about the
conict of interest with the
departments of forests and
existing forest protection
rules, as since they inhabit in
8
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the adjacent villages.
Community based
sensitization workshops on
ecosystem protection &
discussion with forest ofcials
are helping to mitigate this
matter.
 Kishori had earlier
participated in crab fattening
programs, but couldn't start
his own business because of
acute poverty. Kishori and Pampa worked together. They grew sh and
crabs, and cultured algae for sh feed and livestock fodder. Other
villagers took a more cautious approach – watching to ascertain the
efcacy of the methods.

Future Road Map
Coming into the monsoon season, and after seven months of work, the success of
Pampa's aquaculture project was beginning to show. As a result, other women
from the neighborhood and surrounding villages came together to help in the
venture. The project implementing agency, SAFE has taken the onus to group
these women into joint liability groups for nancial inclusion and bank linkages.
The project outcome has been documented and developed into a framework for
credit linkage with the banking institutes. The prot share has been planned
sustainably as risk coverage and spreading instruments through group
insurance schemes and capital reserve. The road map ahead envisages a
cooperative coming up on integrated agro-farming and coastal development.
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Flood Resilient Agriculture,
Majuli River Island, Assam INDIA

M

AJULI, the largest river
island in the world and a
giant wetland broken only
by embankments which house the
primary human settlements and is in
many ways the communication lifeline
of the island. The two key issues faced
by the inhabitants are the ever present
threat of oods in the monsoon and the
erosive capacity of the mighty
Brahmaputra and the other rivers
which are steadily eroding the island.
In a changing world where climate
related events are increasingly
becoming common place the need of
10
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the hour is to increase the
adaptive capacity of the
inhabitants of such fragile
landscapes in a manner which
would contribute to their
livelihood and preserves the
social fabric of these
communities. Therefore, the
main aim of this project is to
carry out activities that would
fulll the above stated need.
The climate smart method used in Majuli owes its origin to the farmers of Barisal,
situated in Bangladesh where this has been an age old practice. Also conferred a
'heritage practice' by UNESCO, this TEK has been modernized by SAFE into
'Hydroponic Technology' for climate resilience.

Background
The rst river island
district, MAJULI, covers
the area of 352sq.km &
population of around
167,304, community
fundamentally tied up
with agricultural sector.
Existence of devastating
ood for 7months,
totally destroy the
agronomic constancy,
the food insecurity critically hits the civic society. The island is inhabited by
indigenous communities of Northeastern India, called 'mishing' and assamese.
The cultural landscape is unique and has a centenarian history of religion and
culture.

Challenges
Thousands of farmers in Majuli have suffered immense crop damage in the
current spate of oods. They said there will be no cultivation on the island unless
repair of the breached part of the Bongaon embankment is over.
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According to the report of the
Jorhat district administration,
about 20,000 hectares of crop area
in Majuli have been affected by
the oods so far.
The oodwaters mainly damaged
paddy and hampered cultivation
of vegetables.
Nitumoni Bora, a farmer living in
Kamalabari in Majuli, said, "This
year, we will have no cultivation here as the breached part of the embankment will remain
open."
She added, "My cultivation has been
severely hit by the oods. I had
planned to produce more crops till
September but it is not possible now."
Mousumi Sakia, farmer living in
Bhekulimari said, "We have lost
everything in the oods. Our farmers
have suffered heavy losses due to the
breach in the embankment this year. If
the embankment is not reconstructed,
production will be nil this year."
She added, "Every year, the worst oods happen in August-September. We think the
people of Majuli will suffer badly this year."
More than 90% of the inhabitants of Majuli are farmers. They are solely
dependent on agriculture to eke
out a living.
The turbulent waters of the
Brahmaputra breached about 100
meters of the river protection dyke
at Bongaon in Majuli on July 26.
Over 1.2 lakh people in 160 out of
210 villages here have been hit.
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What is the innovation?
A new ood resilient Agriculture
method is generating hopes
among farming community in
Majuli. The hydroponics initiative
taken up by South Asian Forum for
Environment (SAFE), and
supported by NABARD yields
encouraging result in the river island district. Suitable for the ood prone areas
like Majuli, SAFE started the
rst phase of the pilot project
'Floating Technology Grows
Hope for Better Future, Climate
Resilient Agriculture in Majuli
District of Assam” in various
ponds in the district since last
week of June this year on an
experimental basis.

Action
 In the rst phase, this oating raft based vegetable farming project was
introduced on 6 ponds at Pohardiya, Jamodchuk, Lahongaon, Borhula,
Bhekulimari and Sonaribari gaon. Sponsored by NABARD and
encouraged by Majuli district Administration, especially the Deputy
Commissioner Majuli Pallav Gopal Jha, SAFE rst imparted training on
this oating vegetable farming method to few farmers group formed by
local young farmers and then engaged them in these hydroponics sites. In
Pohardiya village, 10
numbers of oating beds are
used to cultivate local
varieties of vegetables. One of
the Farmers using this new
cultivation method, Arun Das
claims that he has got a
production of 80 kgs of ladies'
nger from his two oating
rafts.
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 In the next step, freshwater
aquaculture in inundated
oodplains and wetlands and
shallow areas of derelict water
bodies/lagoons/lakes etc. can be
made use of for raising table size
shes and prawns in encloses
(PENs). After accessing water
depth, duration of the water
availability and seed availability,
farmers are advised to erect pens
of suitable size and shape, depending on the capacity of water bodies and
topography of the area. However, pens of 0.1 to 0.2 ha size is economical
and ideal for easy operation.

Impact
Reception of ideas
 Standardization of a placebased hydroponic farming
system ready to use in ood
prone areas for adaptive
farm production. Each oat
will be providing 2-3
harvest cycles at an average
in a span of 6-7 months,
during which the area
remains ooded and water
logged.
 Acceptance of the hydroponic model of farming in more than 50% of the
target beneciaries as an adaptive alternative during disaster period.
 Selection and in-situ conservation of at least 10 cash crops, suitable for
hydroponic farming and covering food, feed and fodder
 · Technology partnership with 250 marginal farmers inhabiting in island
ood plains and skill building in at least 10% of the beneciaries (or 25
heads) who can train others.
 Successful model-run of hydroponic farming in at least 0.25 hectare (50 Sq
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Mt X 6 units) in the target
area for demonstration
 Community preparedness
in 5 villages on ood
hazards, disaster response
teaming and preparation of
community helpline for
ood victims.
 A complete documentation
on strategic impact
assessment study on the
intervention through a participatory vulnerability analysis
Social stabilization
 An incremental signature in primary productivity of cash crops through
hydroponics that can assure food security and also availability of feed and
fodder for small ruminants
during disaster.
 Augmented social assurance
and increased community
resilience, as can be evaluated
through attitude scaling,
amongst beneciaries
 Women empowerment
through capacity building,
nancial inclusion and
community entrepreneurship
 Comparative reduction in economic stress and migration of inhabitants as
casual laborers in post disaster phase along with retention of animal assets
and feed stocks
 Women empowerment through capacity building, nancial inclusion and
community entrepreneurship
Environmental enrichment
 Enhanced community resilience to combat environmental disaster, post
ante hazards and economic breakdown
 Not just climate resilience but this undertaking also supports food
security and agro-biodiversity conservation.
15
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Future road map
Though the project is still going
on an experimental basis in
Majuli, it has already shown its
impact in the society. From
many other parts of the state,
people have shown their
interest for this oating raft
based on alternative farming
approach. Financial inclusion,
continued capacity building
and strengthening of local
institutions will be the strategic steps for ensuring community resilience and
preparedness in a span of ve years.

16

www.safeinch.org

Purulia, West Bengal, India

Community water banks for drought risk
resilience in Purulia, INDIA

E

cologically water is
critical to Purulia in West
Bengal, owing to rugged
terrain and over 50% run-off loss.
With the rising demand,
irrigation water has become a
scarce commodity in Para and
Raghunathpur-II, two drought
prone blocks of Purulia district.

Introduction
Water crisis in Purulia district is not new. Every year some parts of this district
face severe water crisis during the summer. But whenever drought or similar
situation arrives the development authorities oft for sinking tube wells in the
17

www.safeinch.org

Inclusive Approach In Climate-community Agriculture

Purulia, West Bengal, India

affected area. But while sinking
such tube wells attention should
be given to the hydrogeological
condition of the district. This
district is mainly a granitic
terrain consisting of crystalline
basement rocks thinly covered
with weathered mantle. There is
a shallow fracture zone. This
thin porous medium cannot
store sufcient quantity of
groundwater. So most of the
tube wells fail to yield water for a long time.

Challenges
 Marginal communities
need to think water as a
commodity and not as a
free resource.
 Community governance
of natural resources and
sharing of project risk
and responsibility are
always best practices.
 Integrated approach
and resource convergence is a climate solution for poverty alleviation

What is the innovation?
Water banking is a new practice of forgoing water
deliveries during certain periods and banking
either the right to use the forgone water in the
future, or saving it for someone else to use in
exchange for a fee or delivery in kind. Present
intervention achieved water security for 700
farmers through right-based entrepreneurial
water conservation that lease water resources
between willing water-rights holders and willing18
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to-pay users and assured quality
water supply in budgeted volume.
This includes harvesting of
rainwater and run-off collected in
built water banks for sustainable
and budgeted usage in dry land
farming. 10 units of water-banks,
with an average area of 0.5 hectare,
are developed for sustaining
climate adaptive farming practices
in 100 hectare of medium of
extreme drought prone area.
 To ensure water security for marginal farmers practicing dry land
farming through water budgeting and participatory water resource
management.
 To encourage water harvesting and its wise-use through entrepreneurial
water-stewardship in rural areas.
 To enunciate a right-based water-banking paradigm for climate adaptive
conservation of resources and sustainable intensication of ecosystem
services.

Action
 Geospatial mapping of the
area for aspect, drainage
and elevation using ASTER
DEM
 Sociometry for Beneciary
selection and Participatory
planning for cropping
cycles & water budgeting
using SWOT analysis.
 Design-layout and
structural implementation
of Water Bank, Water harvesting. (CPCB 2016)
 Water collection, allocation, distribution and resource sharing through
delivery of measured volume and proven quality of water for irrigation.
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 Alternative farming initiatives,
revenue return and nancial
inclusion
 Water accounting and runoffestimates, consumption footprinting against production
estimates,
 Cost-benet analysis and
reporting.

Impact
Social stabilization
 Entrepreneurial water
partnership of 50 youth
established as 'joint liability
groups' for water-banking
and watershed management.
 5 rural indigenous villages
brought within sustainable
watershed conservation and
management program
towards inclusive growth.
 Sustainable intensication of ecosystem services
 Assured water and food
security to 500 plus
households (nearly 3000
marginal farmers) securing an
average income of USD 80 per
month. This is 57.14% growth
over 5 years.
Environmental enrichment
 Agricultural productivity
 Water banking and budgeted
use along with participatory crop planning has increased the crop
production almost by 2-folds. However, technological intervention like
20
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SRI, ZERO-Till, Organic
Farming with Biofertilizers and micro
irrigation has contributed
equally to the incremental
production of paddy,
wheat & mustard.
Water foot-print
 Water foot-printing
during the three years of
intervention was done
following FAO methodology. There is a sharp decline in the gross
irrigation need both in summer and winter cropping period reducing the
water footprints by 43-47% on an average.
Reduced rate of evaporation
 Vine topping on the pond surface for shadowing 45-70% of cover area
reduced the evaporation to almost one-fourth compared to bare ponds,
used as controls.

Future road map
The active participation and ownership shown to the project by the beneciary
farmers reected the atrocities endured by them every year due to increasing
droughts as well as ensured sustainability of this undertaking. The
implementing agency envisages at least ten to twelve water-bank hamlets in
three blocks of Purulia that would support 12 thousand households of marginal
farmers in drought pro areas of Purulia district.
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