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PREFACE

he East Godavari River Estuarine Ecosystem

(EGREE) in Andhra Pradesh is the second largest

area of mangroves along India’s east coast. In
recognition of its national and global biodiversity
significance, a part of the EGREE is notified as Coringa
Wildlife Sanctuary, which is one of the Marine Protected
Areas in India. In addition to the biodiversity significance,
EGREE holds enormous economic significance on
account of the presence of a large number of important
production sectors such as fisheries, aquaculture, salt
pans, oil and gas exploration, factories, tourism and
ports. Further , local communities are dependent on the
mangroves and marine resources for earning livelihoods.
All these have cumulatively impacted the overall
ecoological integrity and consequently socio-economic
well-being of the people who are part of the EGREE
expanse.

It is felt that the existing institutional arrangements for
sustainable management of the resources in the region are
inadequate and there is an urgent need for developing an
intergrated, cross sectoral planning framework that is based
on validated scientific information. The GEF-UNDP-Gol
Project-“Mainstreaming Coastal and Marine Biodiversity
Conservation into Production Sectors in the East Godavari
River Estuaine Ecosystem”, Andhra Pradesh, India is an
endeavor in this direction and aims to mainstream
biodiversity ariconservation into the production sectors
operating in the Godavari region. Setting up a mechanism
for mobilizing and using validated scientific information in
decision making is one of the important components of this
project.

| am happy to note that under the project, the Wildlife
Institute of India has now completed a research gap analysis
and prioritizes about 58 research programmes that need to
be undertaken in the Godavari region as part of the
knowledge Management System of the project. | am sure
that this commendable initative shall prove to be milestone
for the long term sustainable managemnet of the Godavari
region.

Jagdish Kishwan
Addl. Director General of Forests (WL)

Government Of India

Ministry Of Environment And Forests
Paryavaran Bhawan, CGO Complex, Lodhi Road,
New Delhi-11003
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(EGREE)

he Godavari delta on the east coast of India is an

important component of India's coastal and marine

heritage. The region is unique in its biological
diversity. It also generates significant ecological services
to sustain fisheries, livelihoods and sequestering carbon.
Over the years, the Godavari region has witnessed rapid
economic changes and the emergence of large scale
industrial production sector. This trajectory of
developmental activities has raised concerns about the
environmental sustainability of the region; both for human
and natural systems.

Mainstreaming Coastal and Marine Biodiversity
Conservation into Production Sectors in the East Godavari
River Estuarine Ecosystem, Andhra Pradesh is a joint
initiative of the Government of India, Global Environment
Facility and UNDP, designed to respond to this situation.
It aims to enhance the capacity of institutions to
implement biodiversity-friendly sector plans, improve
livelihoods and promote sustainable resource use while
mainstreaming biodiversity conservation into the
production activities of the region through cross-sectoral
planning.

Such a transformation in biodiversity governance requires
an enabling policy environment, cross-sectoral action and
informed decision making. A key element for this change
process is the availability of evidence and knowledge
base. Analyzing existing information and identifying areas
for further enquiry are the starting points for this change
process. Two key research priorities identified in this
publication are i) evaluating the economic value of
ecosystem goods and services of Godavari ecosystem and
ii) studying the impacts of climate change on the
Godavari delta.

Coastal and marine conservation is one of the high
priorities of the Convention on Biological Diversity (CBD)
as elucidated in its Strategic Plan for Biodiversity for the
period of 2011-2020. As India is poised to host the
eleventh Conference of the Parties to the CBD in October,
2012, this publication is highly timely and relevant.

Sfinivasan lyer
Assistant Country Director, UNDP India.

Empowered lives.
Resilient notions.



RESEARCH |
STRATEGIES




FOR CONSERVATION OF
COASTAL AND MARINE
BIODIVERSITY IN THE
EAST GODAVARI RIVER
ESTUARINE ECOSYSTEM
(EGREE)




RESEARCH
STRATEGIES

08

Coringa Wildlife
Sanctuary

I
‘




FOR CONSERVATION OF
COASTAL AND MARINE
BIODIVERSITY IN THE
EAST GODAVARI RIVER
ESTUARINE ECOSYSTEM
(EGREE)

Jelly fish processing
unit near Kakinada Bay
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, - ! ~~ © " Review of Research Activities in the EGREE: == =~
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' _ = keynote address, six groups comprising 6-10
——— fparticipants each were formed for group work on
“respective thrust areas to achieve the workshop =

objectives. After the discussions;.each group
made a ‘presentation addressing theresearch
gaps of its thrust area (see Research Matrix .
Table). Later, the research gaps were prioritized.
Then a’panelidiscussion*was held under the
chairmanship of the Principal Chief Conservator
of Forests (Wildlife), Government of Andhra
Pradesh. e
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THE CHAIRPERSON, DR. M.
BHANJA, APPRECIATED THE
EFFORTS TAKEN BY THE UNDP-
INDIA AND THE WILDLIFE
INSTITUTE OF INDIA TO FILL THE
RESEARCH GAPS IN THE REGION
AND GAVE SEVERAL VALUABLE
SUGGESTIONS TO ENHANCE THE
KNOWLEDGE MANAGEMENT
SYSTEM OF THE EGREE. HE
EMPHASIZED THE IMPORTANCE
OF IDENTIFICATION AND
MONITORING OF BIO-INDICATOR
SPECIES IN THE GODAVARI
ESTUARINE ECOSYSTEM. HE ALSO
HIGHLIGHTED THE URGENT NEED
TO FIND THE REASONS FOR THE
DECLINE IN THE RESOURCE
GENERATING SYSTEM OF THE
ESTUARINE ECOSYSTEM. HE
SUGGESTED THAT THE CARRYING
CAPACITY OF THE REGION BE
STUDIED BY LINKING THE
PRODUCTION SECTOR WITH
RESOURCE AVAILABILITY. HE
ALSO EMPHASIZED THE NEED TO
CARRY OUT A STUDY ON
SEDIMENT AND ENVIRONMENTAL
FLOWS FROM THE GODAVARI
RIVER AND THEIR ECOLOGICAL
RELEVANCE TO THE EGREE.
GENETIC MAPPING OF
THREATENED SPECIES,
RECLAMATION OF AFFECTED
AREAS AND INTER-SECTORAL
COORDINATION AMONG VARIOUS
STAKEHOLDERS WERE ALSO
SUGGESTED BY HIM.

FOR CONSERVATION OF
COASTAL AND MARINE
BIODIVERSITY IN THE
EAST GODAVARI RIVER
ESTUARINE ECOSYSTEM
(EGREE)

Fisheries is the major
production sector in
the EGREE
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A heronary in EGREE
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DURING THE DISCUSSION, IT WAS
POINTED OUT THAT THERE IS A
NEED FOR A SPECIAL STUDY ON
THE PARTICLE SIZE OF
SEDIMENTS, WHICH WILL GIVE A
DEEPER UNDERSTANDING OF THE
HABITAT. STUDYING THE
LIVELIHOOD ASPECTS OF THE
LOCAL PEOPLE WAS STRESSED.
FURTHER STUDIES ON THE
IMPACT OF CLIMATE CHANGE,
ECONOMIC EVALUATIONS OF
ECOSYSTEM SERVICES,
ESTUARINE INTERTIDAL ECOLOGY
AND MONITORING OF
THREATENED TAXA WERE ALSO
EMPHASIZED. A SUGGESTION
WAS MADE TO STUDY THE
ECOLOGICAL FOOTPRINTS OF THE
PRODUCTION SECTOR. THE
IMPACT OF SAND MINING ON THE
COASTAL AREAS AND DEPOSITION
AND REMOVAL OF SAND WAS
ALSO POINTED OUT IN RELATION
TO WATER FLOW ISSUES.
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Mushrooming of
aquaculture farms
in the estuarine
ecosystem

DURING THE PANEL
DISCUSSIONS, THE CHAIRMAN
ACCEPTED THE VIEW EXPRESSED
BY THE PARTICIPANTS THAT
THERE IS A NEED TO BUILD
CAPACITY IN THE LOCAL
INSTITUTIONS AND INVOLVE
LOCAL YOUTH IN VARIOUS
RESEARCH ACTIVITIES IN THE
REGION AS MUCH AS POSSIBLE.
THE PANEL MEMBERS ALSO FELT
THAT THE CORPORATES IN THE
REGION SHOULD COME FORWARD
TO HELP CARRY OUT LONG TERM
RESEARCH ACTIVITIES IN THE
EGREE. AT THE END, WHILE
THANKING THE WILDLIFE
INSTITUTE OF INDIA FOR
ORGANIZING THIS WORKSHOP,
SHRI S.V. KUMAR, PCCF(WL),
WELCOMED ALL PARTICIPANTS TO
CARRY OUT PRIORITIZED
RESEARCH ACTIVITIES SO THAT
THE CONSERVATION PROGRAMME
OF THE GODAVARI DELTA WOULD
BE SUCCESSFUL. AT THE END, A
RESEARCH FRAMEWORK FOR THE
EGREE WAS DEVELOPED WITH
ADDITIONAL INPUTS FROM THE
REVIEW OF THE LITERATURE
CARRIED OUT BY THE WILDLIFE
INSTITUTE OF INDIA.

17
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Fishing is the livelihoods
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of many in EGREE

OVERALL, THE RESEARCH PROGRAMME IN THE EGREE INTENDED
TO FOCUS ON BROADENING OUR SCIENTIFIC UNDERSTANDING OF
THE MARINE ECOSYSTEMS AND DEVELOPING RESEARCH
PROGRAMMES THAT WILL ENHANCE OUR UNDERSTANDING AND
PROVIDE MANAGEMENT WITH THE SCIENTIFIC INFORMATION
NECESSARY TO TAKE INFORMED DECISIONS. IN THIS
CONNECTION, IT IS IMPORTANT TO ESTABLISH THE RESEARCH
AND MONITORING COMMITTEE (RMC) UNDER THE UMBRELLA OF
THE PROPOSED EGREE FOUNDATION TO COORDINATE ALL
RESEARCH AND MONITORING ACTIVITIES IN THE EGREE. IT IS
EQUALLY IMPORTANT TO ESTABLISH AN IN-HOUSE RESEARCH
AND MONITORING FACILITY WITHIN THE EGREE FOUNDATION. A
RESEARCH OFFICER WITH ADEQUATE SUPPORTING RESEARCH
STAFF AND FACILITIES NEED TO BE PROVIDED FOR THIS IN-
HOUSE RESEARCH AND MONITORING FACILITY. IN-HOUSE
RESEARCH AND MONITORING SHOULD FOCUS ON LONG TERM
MONITORING OF HABITAT AND CERTAIN THREATENED TAXA SUCH
AS OTTER ETC.
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Local fish market cum
fish landing centre
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THE PROPOSED EGREE
FOUNDATION SHOULD TAKE UP
UNDER ITS RESEARCH AND
MONITORING PROGRAMME
SPECIFIC PROBLEMS POSED BY
THE LOCAL POPULATION AND TRY
TO FIND OUT SUITABLE
SOLUTIONS. THESE SOLUTIONS
WILL HELP ATTAIN HIGHER
STANDARDS OF LIVING AND MAY
PROVIDE AVENUES FOR GAINFUL
EMPLOYMENT TO LOCAL PEOPLE.
FOR EXAMPLE, A SHORT TERM
STUDY ECONOMIC IMPACT
ASSESSMENT OF LAND USE
PATTERN CHANGES ALONG THE
SAND DUNE HABITAT MAY BE
CARRIED OUT.
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THE EGREE FOUNDATION WILL
CONDUCT AN ANNUAL RESEARCH
SEMINAR (ARS) FOR
PRESENTATION AND REVIEW OF
THE RESEARCH ACTIVITIES
UNDERTAKEN BY ALL
ORGANIZATIONS AND

k . INDIVIDUALS. ALL THE MEMBERS

' OF THE RESEARCH ADVISORY

M ITTEE ARE EXPE(}TED ‘

PA | TE

progress of the implementation programme of
the EGREE Foundation every year in'its
Research Advisory Committee meetings.
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activities and climate change in'and
around the EGREE

. "ldentification of drivers which might have changed the

geomorphology and develop ecological modelling for expected
future changes

. Quantification and determination of importance of sediment and

freshwater flow

. Continuation of studies for comparison with data available for

previous years

Impact of changes in freshwater flow
and sediment influx and/its linkages
with the estuarine and mangrove
systems

. Collection of available data on freshwater flow, sediment influx

and tidal amplitudes

.~ Collection of data on land use and infrastructure development

in the upstream areas

Identification and determination of the
status and distribution of indicator
species in different habitats of the
Godavari estuarine ecosystem

. Identification of bio-indicators to monitor the health of

habitatsterm

. Assessment of status and distribution of the identified: bio-

indicators

Restoration of entire mangrove
communities instead of selective
mangrove species

. Development of restoration technique for recovery of mangrove

communities through polyculture instead -of monaoculture

. Initiating immediate restoration of degraded mangrove habitats

using existing baseline data

10

Intertidal mudflats-their‘ecological
significance

. Avifaunal diversity assessment in the intertidal mud-flat habitats
2. Assessment of other intertidal fauna in the EGREE
.. Composition habitat evaluation of mud-flats; bionomics and

hydrological intervention for development/protection of mud-flats

11

Long term monitoring of'mangroves

. Identification and marking of long term monitoring plots
2. Long term evaluation/monitoring of mangrove habitats for

sustainable resource management

12

ECology of lesser known habitats such
as seagrass beds and lagoons in the
EGREE

. Preparation of exhaustive inventory of seagrasses/mangroves/

lagoons/associates urgently

. Analysis of linkages between lesser known habitats and other

majorhabitats of the EGREE with respect to production as well
as ecological services

13

Coastal lagoon ecology and biodiversity

. Ecological ‘aspects and biodiversity of Pandi Lagoon of the

EGREE vis-a-vis local livelihood issues

14

Habitats of threatened animals

. ‘dentification and assessment of status of critical habitats

of threatened species

. Suggestions for habitat restoration




Ecosystem Long term NIH/NIOT/IIT/AU

Habitat Short term WII/AUAISER/WWF/APFD

Habitat Long term MSSRE

Habitat Short term AU/ZSI/CMFRI

Habitat Long term MSSRF/AU

Habitat Short term CMFRI/ZSI/BSI/WII/.
APFD/AU/WWF

Habitat Short term CMFERI/ZSI/BSI/WII/
APFD/AU/WWF

Habitat Short term WII/WWF/AU

FOR CONSERVATION OF
COASTAL AND MARINE
BIODIVERSITY IN THE
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Species-identification and preparation of atlas
Economic assessment of molluscs and shellfish
Collection-of data on the fisheries and population dynamics
Suggestions for rational exploitation

Use of mussels and oysters as sentinels to monitor aquatic
pollution

20

Finfish

OTp GaiNg

e

Inventorization and preparation of atlas

Study of individual species' life cycles

Larval identification and density

Recording endangered species in the EGREE
Documentation of migratory species (e.g. economically
important ones such as the hilsa)

Alien and exotic species

Seasonal and annual variations-in abundance of fish fauna
Developing hatchery technology for the economically
important fishes including ' migratory ones

. Designating and delineating Marine Protected Areas (MPAs)

along'the oastline

.~ Stock enhancement based on long term studies including

endangered species

Bar coding of finfish

Study of recruitment dynamics of juveniles of finfish and
shellfish

21

Reptiles

Assessment and monitoring of reptiles in'the EGREE with
special reference to sea turtles

Suggestions to improve the conservation of sea turtles in the
EGREE

Long term monitoring of nesting habitat and populations of sea
turtles in the EGREE

22

Birds

iy YT

Species inventory of mangrove associated birds
Monitoring terns and gulls

Atlas preparation

Population assessment

23

Mammals

SO

Ecology,.and behaviour ofiotters in the EGREE

Long term monitoring of otters in the EGREE

Otter recovery programme in the EGREE

Assessment and long term monitoring of othermammals
in the EGREE

24

Invasive spécies

N —

Ecology and impact of invasive species in the EGREE

. Suggestions to-manage invasive species in the region
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pecies Short term CASMB/CMFRI/ZSI
Species - Long term CFLR/CMFRI/ZSI/
AU/SIFT/CIFT/
APFED/SFD
Species Short/long term APFD/AU/WII/CMERI .
Species Short/term WII/AIJ/WWF
Species Short/long terms WII
Short/term WII

Species
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stimation of carbon sequestration in mangroves in the EGREE

29 Monitoring seawater. intrusion through 1. Review of existing groundwater
aquifers and backwaters, and natural monitoring network
disasters such as tsunamis and cyclones 2. Additional monitoring network
3. for aquifers, rivers and coastal areas
4. Evaluation of groundwater utility and well census
5. 'Modelling sea Water intrusion
30 Strengthening the silviculture technology 1. A studyron the phenology and reproduction of endemic and
for endemic and threatened mangrove threatened mangrove species in the EGREE
species 2. Development of a technology to propagate these species in
the EGREE |
|
31 Impact of advances-in fishing 3. _ldentification and development of efficient but eco-compatible :
technology on biodiversity fishing technology in the EGREE
. |
32 Assessment of socio-economic 1. Survey of demography ‘
conditions in the EGREE with special 2. Assessment of dependency level
reference to traditional communities 3. Preparation of working model (micro plan) |
practicing fishing, agriculture, etc. |
33 Sectoral study 1. Harmonizing different production sectors such'as fisheries '
aquaculture, agriculture and allied activities, and |
industries in spatial planning and monitoring |
34 Assessing the carrying capacity of 1. Identifying the production sector in the.geographic scope of |
industrial development without the EGREE project |
compromising other ecological services 2. Production sectors and their impacts
of the EGREE 3. Assessing the potential resource
4. Assessing the need
5. ldentifying the industries and determining the sustainable limit
6. Standardization of the carrying capacity |
7., Calculating MSY/fleet optimization/resource exploitation
8. Studying land use patterns '
9. Crop pattern
10. Water use
11.Assessing the carrying capacity of industries without
compromising other ecological services of the EGREE
12.Following up action plan and monitoring the process/making

changes if needed, based on the performance




restoration
ecology

Monitoring
and
restoration
ecology

Short/long term

NIOT/NIO

Habitat
ecology

Short term

MSSRF/CASMB/AU

Production
sector

Short term

CIFT/SIFT/CMERI/AU/WII

Socio-
economic

Short term =

AU/WWEF/ASHRAM/CZM

Socio-
economic

Short term

AU

Socio-
economic

Short/long term

« CMFRI/CIFT/AU
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Assessing the-cumuilative effects of the production sectors
on the ecosystem and

2. Mitigation methods
3. Policy framework to be implemented
4. -Reduce the impact of production sectors on biodiversity
without affecting the extent of production
55 Assessment of coastal marine habitat 1. Identification of the study areas within the landscape using
loss being lost GIS technologies
2. Analysis of the time series data of the satellite-imagery.of
the identified sites
3." Grazing impacts under different management arrangements
40 Studying the awareness level among 1. Identifying the key village level institutions through the random
village level institutions such as PRIs/ sampling method |
SHGs/EDCs on biodiversity conservation 2. Use of guestionnaire survey method for biodiversity '
vis-a-vis livelihood opportunities components used in their livelihood activities :
41 Linkages/connectivity among habitats/ 3. Data from short-term and long-term_projects will be utilized |
ecosystems for understanding the linkages between habitats and ‘
ecosystems
42 Human influence on biodiversity and 1. Forces driving human impact on biodiversity I
measures of conservation and 2. Property rights in use of biological
sustainable ] 3. Impact on access to information and intellectualgresource rights |
4. Consequences of increasing demand for resource |
43 Documentation of biodiversity in rocky 1. Distribution and diversity of rocky intertidal,shoreline fauna l
intertidal shoreline |
44 Effect of commercial vessel traffic and 2. Assess the impact of vessel traffic and recreational activities
recreational activities
45 Development of better technology to 3. User friendly technology to monitor the benthic and pelagic
monitor the benthic and pelagic biodiversity [
biodiversity |
46 Documentation of habitat level 1.. Resourcerbase
biodiversity 2. Paradigm change
3. Biodiversity manuals with multidis€iplinary approach
47 Collecting economic studies/ 1. Analyse the GDP contribution for designing the national policy

documentation at national level




FOR CONSERVATION OF
COASTAL AND MARINE
BIODIVERSITY IN THE
EAST GODAVARI RIVER
ESTUARINE ECOSYSTEM
(EGREE)

Productio Shor{ term IMT/IIM/AU/NIO/CASMB
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Ecosystem Il Short term NIOT/AU

Ecosystem Il Long term WWF/ASHRAN/CZM
Ecosystem Il Long term CASMB/CMFRI/AU
Ecosystem Il Long term

Habitat Il Short term

Habitat Il Short term o
Species 1] Short term

Socio- Il Short term

economic

Socio- Il Short term

economic
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52 Island villages 1. Assessment of Resource base
53 Fishing gear 1. Monitoring impacts and regulation of fishing and aquaculture
54 Natural calamities 1. Resources (fauna/flora/groundwater/salinity)
55 Impact of existing tourism at landscape 1. Identifying existing tourism areas
and seascape levels in the Godavari 2. Type of facilities created by the host agencies
Delta 3. Assessing tourist footfalls and the carrying capacity of‘the site
4. Understanding the waste management systems offered in the
tourism areas
56 Bioshield-enhancing species diversity 1.~ Developing different bio-shield models to reduce
the impacts of different natural calamities
2. Development of reclamation models for recalcitrant sites
3. Developing species recovery plans-for the RET species. The
impact of cultural values on the biodiversity of the EGREE area
57 Long term monitoring of environmental 1. Long term monitoring of environmental factors such as wind,
sea level rise and temperature
58 Policy level research 1. Itis important to have a national policy on the coastal and

marine environment

The efficacy of international, national and state policies and
legal instruments in resource management in the coastal and
marine environment needs to be assessed.

Mechanism of networking various governmental,
non-governmental and communities based institutions in the
participatory management of coastal and marine resources.
Identify various components that need to_be part of a national
or state level policy for restoration and rehabilitation of
communities affected by conservation initiatives, natural
disasters, etc.
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I
|
Production Short term
sectors
Production Il Short term
sectors
| Ecosystem 11l Short/long term APTD/APFD/WWEF/CEE
|
I
i
'| Ecosystem I Short term AU/NIOT/MSSRF/
NIO/CMFRI/
' APFD/MOEF
| -
I
|| Monitoring ] Long term IMD/APED
ecology
I
‘ Policy Short term -

research
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