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Preparation and scope of the report

This report covers the activities of the “Strengthening Adaptive Capacities to the Impacts of Climate
Change in Resource-poor Small-scale Aquaculture and Aquatic Resources-dependent Sector in the
South and South-east Asian Region” project from February 2011 to February 2011. This report is an
expanded and updated version of the interim report submitted to NORAD mid 2010 that includes
activities in the remainder of the reporting period. The report was compiled by Dr Nigel William
Abery, project coordinator, and Professor Sena S. De Silva, Director General, NACA.

1 Agreements with case study partners

A new agreement was signed with case study national partners (for a case study on culture based
fisheries in Sri Lanka) and additional agreements for further work with existing case study national
partners (Can Tho University and the Research Institute for Aquaculture #2 in Vietnam) are currently
under negotiation.

1.1 Kelaniya University

Culture based fisheries (CBF) that are practiced in Sri Lanka and throughout the Asian region are
becoming more popular. CBF are a secondary and a non-consumptive user of existing water
recourses and do not compete with the traditional rice paddy or land or water and thus can be an
additional low resource requirement activity with direct benefits to rural communities. The activity
which is principally and typically conducted in non-perennial small water bodies are primarily
dependent (for stocking, growth period and harvesting) on the rainfall patters.

In the recent decades, the rainfall patterns have undergone changes and as a result, water scarcity
and excess water have become a recurrent problem in crop production in Sri Lanka. CBF can be
impacted by the timing of water availability as seed stock production must coincide when the water
is available for stocking and in the case of reduced duration of water availability this impacts on the
ability of the fish to reach market size.

A contract has been signed between NACA and Kelaniya University, the Sri Lankan partners to
collaborate with the Aquaclimate project to implement a study into the impacts of climate change
on the CBF production of selected reservoirs in Anuradhapura, Kurinegala, Hambantota,
Moneragala, Ratnapura and Puttalam districts in Sri Lanka.

1.2 Can Tho University

An agreement between NACA and Can Tho University (Annex 1), for the continuation of work on the
impacts and adaptation of climate change on Tra catfish and Tiger shrimp farming in the Mekong
delta is under negotiation. The agreement is likely to cover work on better management practices in
response to climate change, life cycle assessment for catfish aquaculture, modelling of future
scenarios of climate change, policy development in response to climate change and dissemination of
results. It is expected that the contract will be finalised shortly after the annual project meeting.

CC Project- Annual Progress Report 2nd Year Page 4



INTERIM REPORT FOR 2"% YEAR OF NACA AQUACLIMATE PROJECT

1.3 Research Institute for Aquaculture #2

An agreement between NACA and the Research Institute for Aquaculture #2 (RIA2) (Annex 1), for
the continuation of work on the impacts and adaptation of climate change on Tiger shrimp and Tra
catfish farming in the Mekong Delta is under negotiation. The agreement is likely to cover work on
an improved technical and management package in response to climate change, policy development
in response to climate change and dissemination of results. It is expected that the contract will be
finalised shortly after the annual project meeting.

2 Implementation of case studies
The major component of the project involves implementation of the project case studies. Progress
has continued on the case studies in Vietnam and India and started in Sri Lanka. However, progress
on the case study in the Philippines is lagging.

2.1 Sri Lanka culture based fisheries case study

The Sri Lankan culture based fisheries case study has been initiated in May 2010 and is underway.
(Annex 2 entails the agreement entered to between the GoSL and NACA) The case study is based on
hydrological modelling of water resources in reservoirs in combination with fishery information and
is heavily reliant on secondary weather, reservoir and catchments data. Already completed is a
literature review relevant to culture based fisheries and climate change. 28 reservoirs and the
feeding reservoirs to the selected reservoirs have been identified and selected for the case study
have been selected and paired with relevant weather collection stations for combining with weather
data. The demarcation of catchment is underway. Four identified tanks and the feeder tanks in the
cascade were visited and irrigation data and culture based fisheries data was collected.

2.2 Vietnam catfish farming case study

2.2.1 Catfish farming data analysis workshop held in Can Tho, Vietnam (24 - 26 Aug 2010/ 7
participants)

A data analysis workshop was held at Can Tho University, Vietnam. Participants at the workshop

included the National project partners: Trong Hoang Minh, Vu Nam Sun and Dao Mius Hai from Can

Tho University; International partners: Udaya Sekhar Nagothu from Bioforsk; Varunthat Dulyapurk,

Methee Kaewnern and Sirisuda Jumnongsong from Kasetsart University.

The data from the expansive farmer survey has been ‘cleaned’ and verified then analysed and the
outlines of several articles were agreed on to be worked on further independently with the intention
to present and review them at the ‘writeshop’ and then submit them for peer review in international
journals.

2.2.2 Writeshop — Vietnam catfish farming

Articles about climate change and catfish farming in Vietnam were prepared and reviewed by the
members of the Aquaclimate team at a ‘writeshop’ in Bangkok, Thailand. See section on the
writeshop.
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2.3 Vietnam shrimp farming case study

2.3.1 Tiger shrimp farming data analysis workshop held in Ho Chi Minh City, Vietnam (27 - 29
Aug 2010/ 11 participants)

A data analysis workshop was held at the Research Institute for Aquaculture #2 (RIA2. Participants at

the workshop included the National project partners: Trong Hoang Minh, Vu Nam Sun and Dao Mius

Hai from Can Tho University; Ngo Van Hai, Phan Que Viet, Che Khanh Duy and Pham Ba Vu Tung

from Research Institute for Aquaculture #2. International partners: Nigel W. Abery from NACA;

Varunthat Dulyapurk, Methee Kaewnern and Sirisuda Jumnongsong from Kasetsart University.

The data from the expansive farmer survey has been ‘cleaned’ and verified then analysed and the
outlines of several articles were agreed on to be worked on further independently with the intention
to present and review them at the ‘writeshop’ and then submit them for peer review in international
journals. Other publications have already been published for this case study (see dissemination of
results section).

2.3.2 Writeshop — Vietnam shrimp farming

Articles about climate change and shrimp farming in Vietnam were prepared and reviewed by the
members of the Aquaclimate team at a ‘writeshop’ in Bangkok, Thailand. See section on the
writeshop.

2.4 Indian shrimp farming case study

2.4.1 Tiger shrimp farming data analysis workshop held in Chennai, India (18-20 Aug 2010/ 15
participants)
A data analysis workshop (Fig 1.) was held at the Central Institute for Brackishwater Aquaculture
(CIBA), in Chennai. Participants at the workshop included the National project partners: M.
Muralidhar, M. Kumeran, M. Jayanthi, B. Muniyandi and A.G. Ponniah from the Central Institute of
Brackishwater Aquaculture (CIBA) and P.V. Givo Prasad and A. Nageswararao team from the
National Centre for Sustainable Aquaculture (NaCSA); International partners: Nigel W. Abery from
the Network of Aquaculture Centres in Asia-Pacific (NACA); Udaya Sekhar Nagothu, Trond Rafoss
from Bioforsk; Varunthat Dulyapurk, Methee Kaewnern, Sirisuda Jumnongsong and Wara
Taparhudee from Kasetsart University; and an Invited guest: C.R. Ranganathan from Tamil Nadu
Agricultural University.

The data from the expansive shrimp farmer survey (Plate 1) has been ‘cleaned’ and verified then
analysed and the outlines of several articles were agreed on to be worked on further independently
with the intention to present and review them at the ‘writeshop’ and then submit them for peer
review in international journals.

2.4.2 Writeshop — Indian shrimp farming

Articles about climate change and shrimp farming in India were prepared and reviewed by the
members of the Aquaclimate team at a ‘writeshop’ in Bangkok, Thailand. See section on the
writeshop.
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Plate 1. Participants analysing data displayed on a screen projector (to left of view) at the data
analysis workshop in Chennai,

India.
Plate 2. An enumerator interviewing a small scale shrimp farmer in Andhra Pradesh, India for the
Aquaclimate expansive farmer survey.

e —
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2.5 Philippines brackishwater milkfish pond farming case study

2.5.1 Expansive farmer survey

Unfortunately the progress on the Philippines case study appeared to be slow and the reporting is
overdue. The national partners, the Bureau of Fisheries and Aquatic Resources (BFAR), do not
respond to emails. It appears that the expansive survey may have started but it is unknown if or
when it will be completed.

The highlighted sections below was Tabled at the 2" Annual Project Meeting held in Kalawewa, Sri
Lanka, 7 to 10" March 2011.

The expansive farmer survey was delayed due to the recent political elections but has been
completed and the data circulated to project partners.

2.5.1 Workshop for Stakeholder and Institutional Analysis held in lloilo, Philippines (16 September
2010/8 Participants).

The workshop identified the stakeholders in the milkfish market chain and then undertook an
analysis of the sector’s key stakeholders, an assessment of their interests, and influence and
importance. The participants included Central and Regional Government Departments, farmers,
Producer Organisations, Academia, NGOs and was facilitated by Akvaplan-niva. This was undertaken
in order to identify the most important stakeholders to target for implementing adaptation
measures. The report of the workshop and the results is presently being finalised.

2.5.2 Workshop to identify indicators of Vulnerability held in lloilo, Philippines (17 and 18
September 2010/ 11 participants).

The objective of the workshop was to develop vulnerability indicators for the effects of climate
change on milkfish pond culture in 2 Municipalities on Panay Island, Philippines. The participants
included Central and Regional Government Departments, Producer Organisations, Academia, NGOs
and was facilitated by Akvaplan-niva. The indicators were selected on the basis of the perceived
Climate changes as reported by the farmers in the stakeholder and focus group meetings and the
selected questions asked in the Questionnaire survey. The vulnerability indicators were selected by
the expert judgement group based on the available data and expert opinions and a weight given to
each indicator. The following Indicators were selected for Climate Change vulnerability, Socio-
economic vulnerability, Economic vulnerability and Production vulnerability. Weights were then
assigned to the chosen indicators according to their importance. The report of the workshop and
results is presently being finalised.

2.5.3 Workshop to develop adaptation measures to future predicted Climate Change held in lloilo,
Philippines (2 and 3 February 2011/15 participants).

Using the future climate changes predicted by CSIRO climate model with IPCC scenario B2 (business
as usual), the workshop developed future adaptation measures for predicted Climate change in 2020
and 2050. The participants included Central and Regional Government Departments,Resrearch
Institutions, Producer Organisations, Academia, NGOs and was facilitated by Akvaplan-niva. Detailed
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adaptation measures were developed for Farmers, Science & Technology and for Institutions.
Attempts were made to cost the adaptation measures and develop a time scale for their
implementation. The report of the workshop and results is presently being finalised.

3 Aquaclimate ‘writeshop’ in Bangkok, Thailand

An Aguaclimate team ‘writeshop’ was held at the Earnluang room, 3 floor, KU Home, Kasetsart
University Campus, Bangkok, Thailand on the 1-3" November 2010. Participants at the writeshop
were: Dr Abery, NACA; Dr Dulapurk, Dr Methee, Ms Jumnongsong, KU; Dr Minh CTU; Dr Hai, Mr
Tung, RAI2; Dr Muralidhar, Dr Kumeran, CIBA; Dr Sekhar, Bioforsk. At the writeshop 8 articles from
the project results were presented and reviewed by the participants, comments and
recommendations for further additions or analysis were made and key authors were assigned tasks
to attend to the article revisions. Future project activities were also discussed. After the post
writeshop revisions two articles have been submitted for peer review in high impact journals and
other articles are in draft form but expected to be submitted for peer review in coming months (see
dissemination of results section).

4 Dissemination of results

4.1 Poster presentations

Five posters on climate change impacts and adaptation of small scale farmers were presented at the
Global Conference on Aquaculture in Phuket, Thailand by the Aquaclimate project team. The
conference is a major conference with a global perspective on Aquaculture that was hosted by
NACA, the Food and Agriculture Organisation of the United Nations and the Thai Department of
Fisheries.

The four poster presentations were authored and are titled as follows:

1) Nigel Abery & Sena De Silva (2010) Strengthening Adaptive Capacities to the Impacts of
Climate Change in Resource-poor Small-scale Aquaculture and Aquatic Resources-dependent
Sector in the South and South-east Asian Region - “Aquaclimate”. Book of Abstracts, Global
Conference on Aquaculture 2010, 22-25 September 2010. FAO/NACA/Thailand Department
of Fisheries. Phuket, Thailand (Annex 3).

2) Ngo Van Hai, Nguyen Van Hao, Nigel W. Abery & Sena S. De Silva (2010) Perceived impacts
and adaption to climate changes in small scale shrimp farming in Ca Mau province, Vietnam
Book of Abstracts, Global Conference on Aquaculture 2010, 22-25 September 2010.
FAO/NACA/Thailand Department of Fisheries. Phuket, Thailand (Annex4).

3) Pham Ba Vu Tung, Nguyen Van Hao, Nigel W. Abery & Sena S. De Silva (2010)
STRENGTHENING ADAPTIVE CAPACITIES TO THE IMPACTS OF CLIMATE CHANGE IN SMALL-
SCALE AQUACULTURE Tra Catfish farmer perceptions of climate change impacts in Dong
Thap and Vinh Long Provinces, Vietnam. Book of Abstracts, Global Conference on
Aquaculture 2010, 22-25 September 2010. FAO/NACA/Thailand Department of Fisheries.
Phuket, Thailand (Annex 5).
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4)

5)

Truong Hoang Minh, Nigel W. Abery, Nguyen Thanh Phuong, Udaya Sekhar Nagothu, Sena S.
De Silva (2010) Potential climate change impacts on social vulnerability and adaptive
capacity of striped catfish (Pangasianodon hypophthalmus) farming community, Mekong
Delta, Vietnam. Book of Abstracts, Global Conference on Aquaculture 2010, 22-25 September
2010. FAO/NACA/Thailand Department of Fisheries. Phuket, Thailand. (Annex 6).

Varunthat Dulyapurk, Methee Kaewnern, Sirisuda Jumnongsong, Nigel W. Abery and Sena S.
De Silva (2010) Catfish farming production model (Mekong Delta, Vietnam) and climate
change impact linkages and derivatives. Book of Abstracts, Global Conference on
Aquaculture 2010, 22-25 (Annex 7).

Other posters were also presented by Can Tho University (one of the project partners) as follows:

1)

2)

Lam Truong An, Truong Hoang Minh & Nguyen Thanh Phuong (2010) A Comparison on
technical and economic aspects in striped catfish (Pangasianodon hypophthalmus) pond
culture between freshwater and saline water intrusion zones in the Mekong Delta, Vietnam.
National Student’s Conference on Aquaculture and Fishery. Can Tho University (26-28 May
2010) (Annex 8).

Truong Hoang Minh, Nguyen Thanh Phuong, Udaya Sekhar Nagothu, Varunthat Dulyapurk,
Methee Kaewnern, Sirisuda Jumnongsong, Patrick White, Nigel W. Abery and Sena S. De
Silva (2010) Understanding the impacts, vulnerability and adaptive capacity to climate
change of catfish (Pangasianodon hypophthalmus) pond farmers in the Mekong Delta,
Vietnam. International Conference on Environmental and Agricultural sustainability in the
Mekong Delta, Can Tho University 25-27 March 2010 (Annex 9).

4.2 Oral presentations

An invited guest lecture was presented at the Global Conference on Aquaculture in Phuket, Thailand
by the Director General of NACA as follows:

1)

2)

3)

Sena S. De Silva (2010) Invited Guest lecture lll. Coping with climate change: A Real
Challenge to Aquaculturists? Book of Abstracts, Global Conference on Aquaculture 2010, 22-
25 September 2010. FAO/NACA/Thailand Department of Fisheries. Phuket, Thailand. (Plate
3))

Available on audio:

http://audio.enaca.org/global aquaculture 2010/sena de silva climate change.mp3

Ppt available on:

http://audio.enaca.org/global aquaculture 2010/sena de silva climate change.pdf

Pham Minh Tien & Truong Hoang Minh (2010) Weather change and saline water intrusion
impacts on rotation rice-shrimp (Penaeus monodon) farming system in Bac Lieu province,
the Mekong Delta. National Student’s Conference on Aquaculture and Fishery, Can Tho
University (26-28 May 2010).

Najim, MMN, Wijenayake WMHK, De Silva SS, Amarasinghe, US. (2010). Impact of climate
change on culture based fisheries of Sri Lanka- possible adaptations of communities. Second
National Symposium on Disaster Risk Reduction and Climate Change Adaptations. 13/14
October 2010, Ministry of Disaster Managemnet and Disaster Management Center,
Colombo, Sri Lanka.
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4) Sena S De Silva was invited to make a presentation at the “side-event’ on Climate Change
and Its Impacts on Fisheries and Aquaculture, 03-02-2011,at the 29" Meeting of the
Committee on Fisheries (COFI),

Plate 3. Presentation by the Director General of NACA at the Global Conference on Aquaculture at
Phuket, Thailand.

4.3 Published journal articles

1) Lam Truong An, Truong Hoang Minh & Nguyen Thanh Phuong (2010) Comparison of catfish
(Pangasianodon hypophthalmus) pond culture between freshwater and saline water
intrusion areas in the Mekong Delta. Scientific Journal of Can Tho University, 347-359,Vol.
14b 2010 (Annex 10).

2) Pham Minh Tien & Truong Hoang Minh (2010) Weather change and saline water intrusion
impacts on rotation rice-shrimp (Penaeus monodon) farming system in Bac Lieu province,
the Mekong Delta. Scientific Journal of Can Tho University, 394-406,Vol. 14b 2010 (Annex
11).

4.4 Submitted journal articles

1. Udaya Sekhar Nagothu, M. Muralidhar, M. Kumaran, B. Muniyandi, Nigel William Abery,
N.R.Umesh, K.S.Krishna Prasad, Sena S. De Silva (submitted January 2011) Climate change
and shrimp farming in Andhra Pradesh, India: Socio-economics and vulnerability.
Aquaculture.

2. Udaya Sekhar Nagothu, Truong Hoang Minh, Nigel William Abery and Sena S. De Silva
(submitted January 2011) Vulnerability and adaptation of the stripped catfish farming sector
in the Mekong Delta, Vietnam to climate change impacts: an evaluation based on socio-
economic characteristics and farmer perceptions. Journal of Climatic Change.
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4.5 Journal articles in draft
1. M.Muralidhar, M.Kumaran, B.Muniyandi, M.Jayanthi, Nigel William Abery, , N.R.Umesh,
A.Nageswara Rao, Sena S. De Silva (in draft) Perceived climate changes, impacts and risk of
shrimp farmers in Andhra Pradesh, India.
2. Ngo Van Hai, Nguyen Van Hao, Nigel W. Abery, Sena S. De Silva (in draft) Climate change
impacts on small-scale shrimp farming: perceived impacts and potential adaptations of
practices in Bac Lieu and Ca Mau provinces, Mekong Delta, Vietnam.

4.6 Theses
1) Lam Truong An (2010) Assessment on catfish (Pangasianodon hypophthalmus) farmer's
perception and adaptation for climate change impacts in the Mekong Delta. MSc. Thesis,
Can Tho University. Defended in Sept. 2010. Grade: 9.1/10 (A).
2) Pham Minh Tien (2010) Assessment on technical-economic aspects and perception of
shrimp-rice rotation farmer's for climate change and saline water intrusion impacts in Bac
Lieu province . BSc. Thesis, Can Tho University. Defended in May. 2010. Grade: 9.7/10 (A).

4.7 ASEAN - Republic Of Korea Information Exchange on the Impact of Climate

Change in Aquaculture
One member of the Aquaclimate team attended the ASEAN — Republic Of Korea Information
Exchange on the Impact of Climate Change in Aquaculture workshop at no cost to the project.

Presenter: Dr Ngo Van Hai, Research Institute for Aquaculture number 2, Vietnam (national partner).

Meeting title: ASEAN —Republic Of Korea Information Exchange on the Impact of Climate Change in
Aguaculture

Funding support from National Fisheries Research and Development Institute, Busan, Republic Of
Korea, covered all flight, internal travel including field trips, accommodation and a daily subsistence
allowance.

Key feedback from the presentation: Was positive. Participants asked questions about shrimp and
rice rotation and how they can survive together in one area. Participants asked about farmers
support by themselves, from relatives and from bank or local authorities.

Key learning from the meeting: Presentations were technical and non-technical. In each country
there is a need to identify CC events and appropriate responses to events. They also want to set up a
network between other ASEAN countries and Korea about responding to CC and prioritising
responses. Meeting actions suggest that for the network the responsibilities in each country and a
donor to support fund for the network need to be found.

e —
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5 Other project outputs

5.1 Memoranda of Cooperation (MOC)

The project is facilitating the continued collaborative work between Kasetsart University, Thailand
(International project partner) and Can Tho University, Vietnam (National project partner), with the
overall result being a MOC between the two institutions for furthering academic collaboration.
Faculty of Fisheries, Kasetsart University and the College of Aquaculture and Fisheries, Can Tho
University signed a Memorandum of Cooperation with the with the aim to jointly develop and share
technical including the exchange of students, faculty and researchers of both sides. The signing was
made on 13 January 2011 at the Faculty of Fisheries, Kasetsart University (Plate 4.)
http://www.fish.ku.ac.th/Can%20Tho13-01-11/index.html .

GEIWEEN

Plate 4. Associate Prof. Dr Suriyan Tunkijjanukiji (Kasetsart University) and Associate Prof. Dr N.T.
Phuong (Can Tho University and member of the Aquaclimate national partner team) at the signing
of the MOC between the two organisations.

5.2 Cooperation with international organisations

NACA continues to be involved in the work of PaCFA (Global Partnership for Climate Change,
Fisheries and Aquaculture) a consortium of organization, spearheaded by the Department of
Fisheries and Aquaculture, FAO, Rome, dedicated to increasing the profile of fisheries and
aquaculture in the wake of climate change, develop programs for donor support and
coordinate ongoing activities on climate change impacts on the sector (see Annex 12).
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5.3 Capacity building

Statistical analysis training of Vietnamese partners and data analysis workshops for Vietnamese and
Indian partners, to build their capacity in analysing data in a more sophisticated manner that can
allow for a better understanding of the relationship of climate change with aquaculture farming
systems has been undertaken.

Dr. M. Muralidhar, Coordinator, Indian case study attended the Introductory SWAT Workshop on
hydrological modelling 1/3 December 2010, lIT, Chennai, organised by Bioforsk under the project
ClimaRice Il: SWAT modelling and online data base creation.

5.4 Doctor of Philosophy student project on impacts and adaptation of tra catfish
to climate change

The Vietnamese student (Nguyen Lam Anh) continues to undertake a Ph.D. entitled “Evaluation of
the Adaptive Measures for the Striped Catfish Farming Sector in the Mekong Delta, Vietnam for
Mitigating Potential Climatic Change Impacts”. Lam Anh is enrolled in Wageningen University under
the supervision of Wageningen University and the Network of Aquaculture Centres in Asia-Pacific
staff. In 2009 the student spent 6 months at Wageningen undertaking the training and supervision
plan (TSP) and finalising the thesis proposal. Training at Wageningen has included:

+ Working with EndNote X on 7 May 2009 (0.3 credits)

+ WIAS Introduction course, May 11-14, 2009 (1.5 credits)

+ WIAS course statistics for the Life Sciences, 28 May- 5 June, 2009 (2 credits)

+ Ethics course: Leaving footprints: Ethical, social and legal issues in connection with the

impact of Food production on climate change. Vilnius (Lithuania), August 24-29, 2009 (3

credits)

+ Fourth ALTER-Net Summer School: Biodiversity and Ecosystem Services. 5-17 September

2009, Peyresq, Alpes de Haute-Provence, France (3 credits)

The student has also undertaken a training course on Remote Sensing and GIS relating to Climate
change at GIS and Remote sensing Research Center of HCM city Institute of Resources Geography,
December 1-9, 2009 (3 credits) in Vietnam. Modelling work to be used for his project is also
underway in Vietnam.

Following the thesis proposal in 2010, the student was carry out the study on chapter 2: Estimation

of the plausible impacts of climate change on striped catfish aquaculture locations using GIS and also
went to WU 3 months following the TSP.

Modelling of the salinity and hydrology is continuing in Vietnam.
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5.5 Coordination/ collaboration with other projects
The Aquaclimate is collaborating with other relevant projects where synergies occur in order to
maximise the benefit to the project. Notable examples of this include collaboration with:

e the stripped catfish better management practices (BMP) project (coordinated by NACA and
Fisheries Victoria, Australia), under the auspices of the CARD Program (Cooperation on
Agriculture and Rural Development) of the Ministry of Agriculture & Rural Development
(MARD), Government of Vietnam and AusAID (Australian Agency for International
Development) for the case study on climate change on Tra catfish in Vietnam,

e the National Centre for Sustainable Aquaculture (NaCSA), the extension and implementation
arm of the Marine Products Export Development Board (MPEDA), Ministry of Trade and
Commerce, of the Government of India, for the case study on tiger shrimp in India, and

e the NACA, FAO and Thailand Department of Fisheries hosted Global Conference on
Aquaculture for which climate change impacts on aquaculture was a common theme in
many of the plenary lectures, guest lectures and posters (some of which were presented by
the project team).

Both the catfish BMP project and catfish climate change case studies are concerned with the
same/similar farming systems, farming areas, stakeholders and project staff. This has continued to
create significant core knowledge and relationships and generate synergies that have been shared
by the project for different specific objectives but with the high level goal of the improving the
sustainability of small scale producers in the industry.

Collaborating with NaCSA for the case study about tiger shrimp in India provides a direct link to the
farmers through an organisation that they trust and have seen generate significant outcomes in
terms of farmer profitability and sustainability. This collaboration will also provide a mechanism to
disseminate project results and recommendations directly to the relevant shrimp farmers. NaCSA
supports sustainable aquaculture in India by assisting the organisation of farmer societies and
improving information exchange, capacity building and the sharing of resources, dissemination of
technology and information on better management practices to benefit the marginalised and poor
rural aquaculture farmers. NaCSA works at the ‘grass roots’ or ‘coal face’ working directly with
farmers to achieve this objective. NaCSA began as a project between the Network of Aquaculture
Centres in Asia-Pacific (NACA) and the Marine Products Export Development Authority (MPEDA) of
India. The objective of the initiative was to reduce the impact of shrimp disease through the
implementation of better management practices in small-scale farming clusters. The participating
farmers began to realise the improved crop outcomes, market power and profitability and the
message spread with farmers from adjacent clusters and villages forming their own associations and
adopting better management practices (BMPs). The project was so successful that it became
institutionalised as NaCSA. NaCSA was heavily involved in the expansive farmer survey in India and
attend the project data analysis workshop.

NACA continues to collaborate with the United Nations’ Food and Agriculture Organisation (FAO) on
climate change impacts through:

e attendance at expert consultations,
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e collaborating on publication of material about the impacts and adaptation of fisheries and
aquaculture to climate change as FAO technical reports,

e oninvitation has provided the FAO with a concept note for project development in respect
to tra catfish farming adaptation to climate change in Vietnam.

5.6 Project exposure
The project activities continue to be highlighted on the dedicated project web page of NACA
(www.enaca.org), (see Annex 13), with a monthly average hit rate of 10 to 12, 000.

There had been recognition of the expertise generated from this project as also evident by the
independent invitations extended to the project coordinator to deliver keynote addresses at the
following forthcoming meetings on climate change:

(a) Regional Workshop on Climate Change and Food Security in the ASEAN+3 countries to be
held in Beijing, China from 29 to 31 March 2011 and organized by FAQ, the Chinese Academy
of Agricultural Sciences, World Meteorological Organization and ASEAN Secretariat
(however, this invitation had to be declined in view of the clash of dates with the Second
Annual General Meeting to be held in Sri Lanka).

(b) ASIA PACIFIC FISHERY COMMISSION, Regional consultative workshop, “Implications
of climate change on fisheries and aquaculture: challenges for adaptation and
mitigation in the Asia-Pacific Region” Kathmandu, Nepal, 24" to 26™ May 2011. The
expected keynote presentation is titled,” Implications of climate change on aquaculture-
vulnerabilities, adaptations & mitigation: an Asia-Pacific regional perspective’.

6 Summary Table of Travel undertaken

International travel to attend the Global Aquaculture Conference in Phuket, Thailand, September
2010

Dr. Ngo Van Hai (RIA2) from Vietnam
Mr. Ba Vu Tung (RIA2) from Vietnam
Dr. Truong Hoang Minh (CTU) from Vietnam
Mr. Patrick White (APN) from France

International travel to attend the data analysis workshop in Vietnam

Dr. Nagothu Udaya Sekhar (Bioforsk) from Norway via India
Dr. Nigel W. Abery (NACA) from Thailand

Dr. Varunthat Dulyapurk (KU) from Thailand

Ms. Sirisuda Jumnongsong (KU) from Thailand

Dr Methee Kaewnern (KU) from Thailand

International travel to attend the data analysis workshop in India
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Dr. Nagothu Udaya Sekhar (Bioforsk) from Norway
Mr. Trond Rafoss (Bioforsk) from Norway

Dr. Nigel W. Abery (NACA) from Thailand

Dr. Varunthat Dulyapurk (KU) from Thailand

Ms. Sirisuda Jumnongsong (KU) from Thailand

Dr Methee Kaewnern (KU) from Thailand

Dr. Wara Taparhudee (KU) from Thailand

Meetings with Fisheries Victoria climate change staff in Australia

Dr Nigel W. Abery (NACA) from Thailand

International travel to attend the writeshop in Thailand

Dr. Nagothu Udaya Sekhar (Bioforsk) from Norway
Dr. Ngo Van Hai (RIA2) from Vietnam

Mr. Ba Vu Tung (RIA2) from Vietnam

Dr. Truong Hoang Minh (CTU) from Vietnam

Dr. M.Muralidhar (CIBA) from India

Dr Kumaram (CIBA) from India
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7 Summary table of achievements and progress towards planned activities.

Country Commodity Activities Expected Status Expected Potential impacts
start date completion date
Vietnam Tra catfish Expansive farmer survey Completed Completed Report: August 2010 | Guide development of
190 farmers policy recommendations.
surveyed Input into future climate
change impact models.
Vietnam Tra catfish Data cleaning for the catfish Completed Completed Completed Lead to analyses that will
survey database. guide development of
policy recommendations
Vietnam Tra catfish & Statistical analysis training for Prior to June Completed Completed Build the capacity of
Tiger shrimp Vietnamese partners by local 2010 Vietnamese researchers in
specialist (up to $500USD) responding to the impacts
of climate change on
aquaculture
Vietnam and Tra catfish & Four day data analysis workshop | July / August Completed Completed Guide development of
India Tiger shrimp with Vietnamese, Indian and 2010 policy recommendations
international partners
Vietnam and Tra catfish & Four days for write shop in August / Completed Nov 2010 Guide development of
India Tiger shrimp Thailand September policy recommendations
2010
Vietnam Tra catfish Doctor of Philosophy April 2009 Initial training Dec 2013 Build the capacity of
(Vietnamese) student project undertaken. Data Vietnamese researchers in
about the climate change collection underway. responding to the impacts
impact on tra catfish in the Chapter 2 on modelling to of climate change on
Mekong delta be underway aquaculture
Vietnam Tra catfish and Contact with modelling agencies | April/May Modelling for salinity and | Completed, Lead to analyses that will
Tiger shrimp in Vietnam to collaborate on 2010 flows relevant to both modelling work guide development of
modelling of climate change. catfish and shrimp is underway awaiting policy recommendations
Inquire for areas/provinces of underway. completion to obtain
catfish and shrimp farming. data.
Vietnam Tra catfish Secondary data analysis of 2009 Majority of data compiled. | Rescheduled to Aug | Validate earlier work on

climate/weather and

Analysis yet to be started.

2011

farmer perceptions.
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Country Commodity Activities Expected Status Expected Potential impacts
start date completion date
aquaculture data Salinity still to be Input into future climate
collected. change impact models.
RIA 2 to send all Guide development of
secondary data to CTU for policy recommendations
analysis.
Initial analyses to be done
by CTU.
Underway
Vietnam Tra catfish Model future climate change August 2010 Underway. Rescheduled to Sep e/internet workshop to
impacts / scenarios Work for this activity isin | 2011 decide model parameters
conjunction with the Ph.D.
Student working on this
topic.
Vietnam Tiger shrimp Expansive farmer survey Started Completed September 2010 Guide development of
policy recommendations.
Input into future climate
change impact models.
Vietnam Tiger shrimp Expansive farmer survey Completed completed Lead to analyses that will
database to be send to KU by guide development of
CTU and RIA 2 by 17 April policy recommendations
Vietnam Tiger shrimp Expansive farmer survey Completed completed Lead to analyses that will
database to be cleaned by KU guide development of
and sent back by 30 April policy recommendations
Vietnam Tiger shrimp Model future climate change July2010 Collecting data to be used | Rescheduled to Sep Guide development of
impacts / scenarios in the models 2011 policy recommendations
Vietnam Tiger shrimp Secondary data analysis of April 2010 Underway rescheduled to | Rescheduled to Aug
climate/weather and Dec 2010 2011
aquaculture data
The Philippines | Milkfish Expansive farmer survey May 2010 Unsure. Possibly Unknown, possibility | Guide development of

underway. National
partner unresponsive.

to abandon case
study and focus on
other case studies.

policy recommendations
Input into future climate
change impact models.
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Country Commodity Activities Expected Status Expected Potential impacts

start date completion date

The Philippines | Milkfish Secondary data analysis November Yet to be started Unknown, possibility | Validate earlier work on

2010 to abandon case farmer perceptions.
study and focus on Input into future climate
other case studies. change impact models.

Guide development of
policy recommendations

The Philippines | Milkfish Model future climate change March 2011 Yet to be started Unknown, possibility | Guide development of
impacts / scenarios to abandon case policy recommendations

study and focus on
other case studies.

India Tiger shrimp Expansive farmer survey April 2010 Completed. June 2010 Guide development of

policy recommendations.
Input into future climate
change impact models.

India Tiger shrimp CIBA to send dataset to KU by July Completed. Oct 2010
end of June.

Data cleaning for the Tiger
shrimp survey database.

India Tiger shrimp Report on the impact of Report drafted and under | Nov 2010 Guide development of
extreme climatic events on revision. CIBA (national policy recommendations
brackishwater aquaculture in partner) administrative
India approvals slowing down

publication of document.

India Tiger shrimp Four to eight page brief on the Yet to be started due date | Dec 2010
impacts of extreme climatic rescheduled to Dec 2010
events on brackishwater
aquaculture in India

India Tiger shrimp FGD and SW report finalised and Completed June 2010
published

India Tiger shrimp Technical brief on FGD and SW Yet to be started due date | June 2010
finalised and published rescheduled to Dec 2010

India Tiger shrimp Contact with modelling agencies Yet to be started June 2010

in India for collection of data.
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Country Commodity Activities Expected Status Expected Potential impacts

start date completion date

India Tiger shrimp Analysis of climate and Yet to be started due date | November 2010
secondary data rescheduled to Dec 2010

India Tiger shrimp Modelling of predicted climate June 2010 Yet to be started. Task May 2011
change: larger than originally

expected. Due date
rescheduled to May 2011.

All All NACA Aquaclimate webpage March 2009 Ongoing Ongoing Disseminate knowledge to
development, maintenance and stakeholders and general
updating community

Sri Lanka Culture based Agreements with case study May 2010 Contract signed and End of project Contributes to

fisheries (mixed | partners activities underway. implementation of
finfish species) national case studies

Sri Lanka Culture based Literature survey, Selection of June 2010 Yet to be started In next reporting Guide development of

fisheries (mixed | reservoirs, Catchment period policy recommendations
finfish species) demarcation, Collection of

irrigation data, Collection of

rainfall data & evaporation data,

Collection data related to CBF

Vietnam Tiger shrimp Briefs of FGD and SW to be NACA May Rescheduled to Dec 2010 | NACA completed
drafted by NACA and translated | 2010 RIA2 rescheduled to
into Vietnamese by RIA2 RIA2 July 2010 April 201

India Tiger shrimp Briefs of FGD and SW to be NACA May Local partners to take the | Dec 2010
drafted by NACA and translated | 2010 lead and also translate
into Telegu (local language) by CIBA July 2010 | into local language
CIBA

The Philippines | Milkfish Briefs of FGD and SW to be NACA May March 2011
drafted by NACA 2010

Vietnam Catfish Briefs of survey results to be Local partners to take the
drafted by NACA lead and also translate

into local language
Vietnam Tiger shrimp Briefs of survey results to be Local partners to take the | March 2011

drafted by NACA

lead and also translate
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Country Commodity Activities Expected Status Expected Potential impacts
start date completion date
into local language
India Tiger shrimp Briefs of survey results to be Local partners to take the | March 2011
drafted by NACA lead and also translate
into local language
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8 Second annual project meeting

The above is planned to be held in Kalawewa, Sri Lanka, 7" to 10" of March, and all the
arrangements have been completed thereof. The draft agenda and the relevant information is given
in Annex14.

It is expected to evaluate the progress of the project activities and to obtain a feed back on the
proposed activities for the coming year at this meeting, when a meeting report of these will be
provide
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9 Looking forward

The project is substantially on track and the team believes considerable achievements have been
made. Continuation of planned project activities along with activities agreed at the upcoming
annual meeting will progress in the coming year.

The first policy brief on “Aquaclimate Technical Brief: Improved extensive shrimp farming in
Vietnam’ was posted on the NACA web site in Feb. 2011. Based on feedback on this document it will
be revised and then used at the forthcoming stakeholder meetings and will also be intimated to the
Government of Vietnam for necessary action.

See: http://www.enaca.org/modules/wfdownloads/singlefile.php?cid=210&lid=1022

It is expected that many such policy briefs will be developed in due course and will form the basis for
stakeholder discussions and intimation to the Government of Vietnam.
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Annex 1. Agreement between NACA and the Research Institute for Aquaculture #2 (RIA 2)

Network of Aquaculture Centres in
Asia-Pacific

Agreement between the Network of Aquaculture Centres in Asia-Pacific, Bangkok,
Thailand and The Research Institute for Aquaculture No.2, HCMC, Vietnam and Faculty
of Fisheries, CanTho University, Vietham

The following sub-project is a component of the regional project on, ‘Strengthening Adaptive
Capacities to the Impacts of Climate Change in Resource-poor Small-scale Aquaculture and
Aquatic Resources-dependent Sector in the South and South-east Asian Region’ under the
auspices of a regional project coordinated by NACA and funded by NORAD.

Under the sub-project The Research Institute for Aquaculture No.2, HCMC, Vietnam and Faculty of
Fisheries, CanTho University, Vietnam undertakes to perform the tasks therein and will submit the
results and relevant reports to the Director General NACA, on the time lines indicated.

Payments: On signing of this agreement NACA will pay 20 % (twenty percent) of the budgeted
cost and thereafter on the basis of the deliverables and submission of statements of accounts of
expenditure, supported by relevant documents.

The sub-project between NACA and the above institutes will:
Undertake work on the following Farming systems:
- Shrimp farming (on-going MRC project) (Soctrang)
- Cat fish farming (Cantho, Angiang, Vinhlong, Dong Thap)
The project will determine the CC scenarios and collate:
- Secondary data (rainfall, water level rise, sea water intrusion)
- climatic data- (Patrick)
- possible training programme on use of data bases
Will assessment potential impacts of climate change for different climate change scenarios (1 yr)
Will conduct surveys on Socio-economic vulnerability assessment/ stakeholder workshop / Focus
groups
- Will continue to develop and improve the Work plan on:
- Primary data collection (pilot surveys)/ analyses
- Re-assessment of methodologies
Duration- 6 - 8 months
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The above work plan will be carried out in consultation with NACA (projecvt coordinator- Prof.,
Sena S De Silva) , Akvaplan (Patrick White) and Bioforsk (Dr. Udaya Sekhar), and will liaise with all
these organizations through the project implementation, and where appropriate on fioeld visits
and data nalyses.

Project team:
RIA2:

Nguyen Van Hao
Phan Thanh Lam

CanTho University:
Nguyen Minh Nien
Doan Van Bay

Expected deliverables
The expected deliverables from the project are likely to be:

e A knowledge on different scenarios on impacts of climate change impacts, for
shrimp and catfish farming systems (for purposes of the project, and to make it
meaningful and comprehensible, and pragmatic, from the point of view of the
farming communities it was decided that the projections, where relevant, should
be up to year 2050, but most preferably for the next 20 years).

e A complete data set on farm surveys, inputted into a database and analysed and written
up for publication

e Range of adaptation measures to different climatic change elements and suggested
improvements to practices and or introduction of new practices to maintain livelihoods of
aquatic farming systems

e Relevant workshop reports

e A series of publications and reports and associated dissemination materials targeted at
different audiences,

11.1.1 Primary target sectors and stakeholders

The final users of the project findings will include:
e Farmers (small-scale aquaculture producers)
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e Policy makers (Ministries and Departments related to Fisheries and Aquaculture)
e Managers

e Regional organizations

e Academia
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The agreed budget for the

completion of the above activities is

as follows:

Equipments

Desktop computer (high capacity) unit 0 750 0
GPS unit 2 300 600
Literature data collection
Software 1000
Questionnaire study
Questionnaire data collection man-day 120 40 4800
Questionnaire data computing and man-day 60 40 2400
analysis
Transportation cost trip 45 100 4500
Workshop in Vietham unit 2 1000 2000
Honorarium person 24 200 4800
month

Unforeseen cost (5% of total) 765
Overhead cost (5% of total) 765
Training (if required)

Total Us$

21630
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The above agreement is reached between the Network of Aquaculture Centres in Asia-
Pacific and The Research Institute for Aquaculture No.2, HCMC, Vietnam and Faculty of
Fisheries, CanTho University, Vietnam

Sena S De Silva Dr. Nguyen Hao
Director General, NACA Director, RIA 2
Date: Date:

Prof. Ngueyn T. Phuong
CanTho University

Date:
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Annex 3. The contract details for the Sri Lankan component as agreed upon
by NACA and GoSL.

PROJECT CONCEPT FORMAT

ERD Reference Number
(for ERD use only)
Concept ID

(For ERD use only)
Previous Concept ID (if

any)
(For ERD use only)

Please refer “Project Concept Format Filling Guidelines” before continue.

1. Project Information

1.1)  Concept Date 08/02/2010
1.2) roject Title
Impact of climate change on culture-based fisheries of seasonal reservoirs in Sri

Lanka and resilience capacities of rural communities

1.3) Thematic Area
Human Resources Development, Capacity Building and Institutional Strengthening and

Poverty Reduction

Human Resources Development, Capacity Building and
Institutional Strengthening
~ Poverty Reduction
Rehabilitation& Reconstruction
~ Rural & Regional Development
Women & Children Differently Able

1.4) Total Project Cost in LKR (mn) Rs. 1.09 million

1.5) Proposed Duration of the Project
(a) Unit : Months 24
(b) Duration 2010-2011
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1.6) Sector and Sub sector

: Main Sector . Sub Sector
- Agriculture . Livestock Development
Agriculture Extension / Research
Environment and Natural Resources Water Resource
. Disaster Management

Fisheries and Aquatic Resources Inland Fisheries

Health , Nutrition and Social Protection Social Protection

1.7) Type of the Proposal

(Tick one project type only. In case where more than one is involved, indicate the type with
the largest component)

i. Project Type Assistance
O Goods, Services and Equipment Supply
L1 Facilities Construction
LJ Both
ii. Feasibility Study
O Pre-feasibility / Basic study
LI Feasibility
iii. Technical Assistance
V] Master Plan for Development
] Training and Human Resources Development
] Project Development

2. Applicant’s Information .

(Consist of brief introduction of the agency that creates and owns the project concept /forwarding

ministry/Provincial Councils/stand alone organizations covering Organizational and personnel
details)

2.1) Host Country /Applicant  Government of Sri Lanka

2.2) Project Proponent

2.2a) Name of the Agency: University of Kelaniya
2.2b) Address: University of Kelaniya, Kelaniya 11600, Sri Lanka.
2.2c) Phone:
2.2d) Fax:
2.2e) Contact Person
i.) Title : Prof/Br/fRev/Me/Mrs/Miss
ii.) Name: Sarath Amunugama
iii.) Designation: The Vice Chancellor
iv.) Phone: +94 112914474
v.) Fax:
vi.) E-mail id: ve@klIn.ac.lk
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2.2f)  Contact Person 2

i) Title : Dr/Rev-/Mr/Mes/Miss

ii.) Name M.M.M. Najim

iii.) Designation Senior Lecturer

iv.) Phone

v.) Fax

vi.) E-mail id mnajim@klin.ac.lk, najimhn@yahoo.com

2.3) Forwarding Ministry / Provincial Council

2.3a) Name: Ministry of Higher Education

2.3b) Address: Ministry of Higher Education, 18, Ward Place, Colombo 7
2.3c) Phone: +94 11 2694486/ 2697133/ 2697721/ 2691378

2.3d) Fax:+94 11 2697239

2.3e) Contact Person 1

k) Title : BrfRev/Mre/ Mrs / Miss
ii.) Name: Rupa Malini Peiris
ili.) Designation : Secretary, Ministry of Higher Education
iv.) Phone: +94 11 2696679
v.) Fax:+94 112671355
vi.) E-mail id: miofhied@slt.lk
2.3f) Contact Person 2

i.) Title : BrfRev/ Mr / Mes/Miss/-Ms

ii.) Name: P.Ranepura

ili.) Designation: Additional Secretary, Ministry of Higher Education
iv.) Phone: +94 11 2688621

v.)  Fax:+94 112697239

vi.) E-mail id : p_ranepura@yahoo.com

3. Project Rationale

(Do not indicate/explain the objective of the project. Answer to each sub section should be
in brief.)

3.1) Introduction to the Project
(General sector information and information specific to the area)

Rural Sri Lanka stands on the agriculture-based economy with a long history of over 2000 years. The
living example of the agricultural economy is the unique irrigation system developed by forefathers
of the country. From the ancient period to present the main objective of the network of the
irrigation system is providing water for paddy lands. Since early 1980s, small village reservoirs have

been used for Culture-Based Fisheries (CBF) which essentially involves stocking of hatchery reared
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fish fingerlings in natural or quasi-natural water bodies for enhancing fish production. CBF is a
secondary use of existing water resources benefiting communities in the rural areas (De Silva et al.,
2003). The unique feature of CBF is that it is not a competitor with traditional paddy cultivation and

as such, it has become increasingly popular among the rural farmer communities.

In India, observed changes include an increase of air temperature, regional monsoon variation,
frequent droughts and a regional increase in severe storm incidence in coastal states of India, along

with indication of Himalayan glacier recession

The rural agriculture activities and CBF in Sri Lanka are based on the two rainy seasons during April-
May and October-December. When the development of CBF is carried out in seasonal reservoirs,
one of the major requirements would be to make available fish fingerlings for stocking at the correct
time coinciding reservoir filling following intermonsoonal rains in October-December (Figure 1). The
time of the onset of the rainfall as well as the duration also alter the traditional crop calendar of
farming. Similarly, it can be expected that CBF calendar would also be affected by changes in rainfall
patterns. In the recent decades, the rainfall has undergone changes and as a result, water scarcity
and excess water have become a recurrent problem in crop production in Sri Lanka (Punyawardene,
2008) and further Jayawardena et al. (2005) has shown the decreasing trend of rainfall in 13 rainfall
stations over recsent 50 years. Changes in rainfall pattern were observed in Kerala, India as a result

of climatic change (Al-Tabbaa & Pal, 2009).

3.2) Specific Problem to be Addressed by the Project

Induced breeding of major carps, rearing of post larvae to fry stage and then to fingerling stage are
major pre-stocking activities associated with CBF (Figure 2). In order to produce fish fingerlings for
stocking in seasonal reservoirs, it is necessary to predict the rainfall pattern. The absence of
sufficient rainfall or shifting of intermonsoonal rains due to climate change might make it difficult to
predict timing of reservoir filling to perform fish stocking. Also, gonadal maturity of major carps is
seasonal, and evidently is influenced inter alia by rainfall patterns. As a result, rural fish farmers

might encounter significant financial losses at every stage of CBF.
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3.3)

Mode of Intervention in Terms of this Project (Justification)

There should be a mechanism through which rural communities engaged in CBF can adapt to climate

change to overcome unexpected economic losses. Reliable prediction of water availability in village

reservoirs is therefore a useful approach for improving resilience of rural communities to climate

change.

3.4)

3.5)

Composition of Target Beneficiaries/Stakeholders (indicate Gender Ratio)

Beneficiary / Stakeholder Description Gender Ratio
Male Female
1 Fisheries officers 75% 25%
2 Agricultural and land-use 75% 25%
managers
3 Policy Makers 75% 25%
4 Fishers 75% 25%
5 Personnel from private sector 50% 50%
and industry
6 General public 25% 75%
7 Local Government officials 50% 50%
8 Environmental Officers 75% 25%
9 Pradeshiya Sabha members 75% 25%

Relationship of the Project to Government Policy Framework /Plan

Under the “Ten Year Development Policy Framework of the Fisheries and Aquatic Resources Sector
2007 — 2016”, it has been targeted that inland fisheries and aquaculture production in Sri Lanka be
increased from the figure of 36,530 mt in 2006 to 74,450 mt in 2016. To achieve this target of 104%
increase of inland fisheries production in the country, the strategies have been identified to develop

culture-based fisheries in inland waters.

3.6)

Name of the Government Policy Framework /Plan Ten Year Development Policy Framework
of the Fisheries and Aquatic Resources Sector 2007 — 2016

attachments (if any ): A copy of the Ten Year Plan is attached.

Coherence with Sectoral Policies and Strategies

e Increase fish production in minor perennial reservoirs and seasonal tanks through culture
based fisheries;
e Increase Indian carp production through stock enhancement programmes in major and
medium perennial reservoirs

Name of the plan Fisheries Sector Ten Year Plan (2007-2016)

attachments (if any ): As above
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3.7) Considered Project Alternatives and Reasons for Rejection

(Indicate the identified possible alternatives to achieve the project objectives and explain
the reasons for rejecting them)

There are no possible alternatives

3.8) Whether a Feasibility Study for the Project has been carried out

Yes i No X

If So attach the Feasibility Report .......cccceeveveevennnnen.

4 Project Objective & Purpose

(Indicate the main objective and the purpose of the project without adding project
justification)

4.1) Goal of the Proposed Project

12 Nos2 and 3 are the Primary Objectives
No 4 is the Secondary Objective

(Select and Indicate the Number(s) Pertaining to the Primary Objective and the Secondary Objective
from List below)

Economic Development/Reform for Economic Growth
Poverty Alleviation

Social Development

Environmental Management

Capacity Building/Institutional Strengthening

ukhwn e

4.2) Purpose of the Project

To investigate the potential impacts of climate change on CBF in selected small village reservoirs and
minor perennial reservoirs.

5. Project Outputs, Activities and Duration

5.1) Expected Project Outputs
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Output Unit of Quantity
Measure

1 Development of a model for predicting water availability in | Model 01
village reservoirs for culture-based fisheries development

2 Investigation of resilience capacity of rural communities for | No. of 28
climate change communities

3 Adoption of more feasible approaches for culture-based No. of 18
fisheries under the constraints of climate change (i.e., communities
shifting rainfall pattern)

4 Publication of a guidebook in local language on the Guide book | 01
resilience of rural communities for climate change

attachments (if any ):
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5.2) Project Activities

Activity Unit of Quantity
Measure

1 Selection of reservoirs Number of 28
Reservoirs

2 Demarcation of catchment landuse Number of 28
catchments

3 Collection of rainfall data Rainfall About 14
stations

4 Measuring the volume of released irrigation water Number of 28
Reservoirs

5 Hydrological simulation Number of 28
Reservoirs

5.3) Proposed Duration of the Project
4.3.a) Unit: Months
4.3.b) Duration 18
6.1) Is the Project Location in Islandwide or Area Specific:

IslandvHe
Area Specific

6.2) Total Land Requirement:
Unit of Measurement : None
Extent ..o
6.3) Specify the Project Location
(Indicate the place(s) where project activities take place.)

Provide additional description if boundary cannot be demarcated clearly :

Site Province | District Divisio | Location Land Exten
n Require |t
d? (Y
/N)
1 North- Anuradhap Bulankulama No
Central ura Gambirigaswewa
Karambegama
Katugampalagama
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Pahalasandalamkulama

2 Wayamb

Kurinegala

Kumbalporuwa wewa
Kekunawa wewa
Pahalawewa
Wawullewa wewa
Mataluwawa wewa

No

3 Wayamb

Puttalam

Vettamurukkuwa
Ramba wewa
Daluegama
Pahala wewa
Polkatu wewa

No

4 Uva

Moneragal
a

Dorzer wewa
Bodhagama wewa
Meegass wewa
Galwale wewa

No

5 Sabaraga
muwa

Ratnapura

Mahagalara wewa

No

6 Southern

Hambantot
a

Gonnoruwa wewa
Kudaindiwewa
Lunuveraniya wewa
Madagamkadavara wew
Palujadura wewa
Svodagama Wewa
Weliwewa
Wewegama Wewa

No

7. Environment and Environment Impact

7.1) Please Indicate if any of the Following Land Uses are Within the Project Site or Within 1 km

Distance from any Boundary of the Project Site :

National reserves, Sanctuaries, Forest reserves and proposed forest reserves, National Heritage wilderness areas,
Costal zones, flood areas and flood protection areas, Reserves, Ancient protected monuments, Schools, Religious

places and Hospitals

Yes, one or more of the above land uses are within the site boundary

Yes, one of more of the above land uses are within 1 km of the site boundary

No, none of the above land uses are within the project boundary or within a

1 km distance from any boundary of the project site.

If the answer to this question is affirmative, please list land use(s) and provide a map (1:50,000 or

smaller scale) showing the project boundary and a distance of 1 km from each boundary.
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attachments: ....cccccveevivveinennen.

7.2) What are the Possible Environment and Natural Resources Constraints to the Existing

Activities due to the Proposed Project? None

7.3 Indicate which of the Following Resources may be Required for the Project. If possible,

specify quantities and from what sources (i.e., name of source or location if available).

Resource Required for Unit of Extent Location
this Project measuremen | (if known) | (if known)
t
Surface Water No
Groundwater No
Quarry Stone or Earth fill /No
Energy: No
Forests No
Other(Specify)...ccccceevernnne. No
7.4)  Will the Project Require Relocating 100 or more Families? No
7.5) Whether the Project Location is Inside the Costal Buffer Zone? No

7.6) Is the Proposed Project a Prescribed Project? (Please refer to Sri Lanka Government Gazette
Extraordinary — 772/22 of 1993.06.24. and the Gazette Extraordinary No 1104/22 of

1999.11.05 You are advised to consult CEA to verify the Prescribed status).

Yes ]

No X

8. Gender Perspective

8.1) Does the Project Identify any Gender Gaps? If so Describe.

In aquaculture sub-sector, there is no significant gender gap . However, femaleinvolvement in the

decision making process is very weak.

8.2) Is there any Strategy in the Project to Address the Gender Imbalances

In the strategies for the development of inland capture fisheries and fisheries enhancement, as

part of the co-management of resource exploitation, the community participation in making

management decisions will be sought. The potential of reducing the gender gap through

women’s participation in decision making will be addressed adequately. It is well-understood

that women’s involvement in decision making with regard to resource management is effective

in rural sector of Sri Lanka so that addressing the issue of reducing the existing gender gap in
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inland fishing and farming communities will be useful to assure sustainable exploitation of
inland fishery resources.

8.3) Which Project Activities are Designed to Bridge such Gender Gaps and What will be their
Impact on Gender Imbalance?

The females in the rural communities will be actively involved in the culture-based fisheries
activities at various stages, especially in the activities related to book-keeping, and financial
management. The female members will be encouraged to actively participate in decision
making process to face the constraints associated with shifting of rainfall patterns as a result of
climate change.

9. Cost & Financing

9.1) Total Project Cost in LKR (mn) 1.09
9.2) Cost Components

Component Activity Cost in Local Currency (LKR mn)
1. Data Collection 1.1 Rainfall and other 0.0724
meteorological data
(department of
meteorological)

1.2 Field data collection (Fuel, 0.9576
Subsistence and overtime)
2. Maps and other 2.1 Digital Landuse maps 0.0262
stationary
2.2 Stationary 0.0262
3. Miscellaneous 0.0103
Total 1.0927
9.3) Financing Plan
Financial Source Cost
Local Currency (LKR mn)
External Source (NACA, Thailand) 1.0927

Proponent (Implementing Agency) Funding -

Beneficiary Contribution -

Consolidated Fund -

Other (Specify)...cccccecevveeeennns -

Total | 1.09

9.4) Details of Already Offered External Assistance to Projects in the Related Sector in the Last
Five Years
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State whether
Donor Related Project Title: Amount Year Completed or
Field Assistance Already USD (mn) | of Ongoing
Offered Commenceme
nt
ACIAR Inland Management 0.66 1998 Complete
Fisheries strategies for d

enhanced fisheries

production in Sri

Lankan and

Australian lakes and

reservoirs
Asian Inland Agquatic Resources 30 million | 2003 Ongoing
Develop | Fisheries Development and (will be
ment and Quality concluded
Bank Aqguaculture | Improvement Project inJune

2010)

FAO Aguaculture | Aquaculture 0.375 2009 2010

development in the million

Southern Province

10. Project Implementation

( If the Project Proponent is the Implementing Agency the Information at 2.2 should Appear Here)

10.1) Implementing Agency with Overall Responsibility.

10.1a) Name of the Agency: University of Kelaniya

10.1b) Address: University of Kelaniya, Kelaniya 11600, Sri Lanka
10.1c) Phone:

10.1d) Fax

10.1e) Contact Person 1
i.) Title : Prof/BefRev/Me/Mes/Miss
ii.) Name: Sarath Amunugama
iii.) Designation: Vice Chancellor
iv.) Phone: +94 112914474
v.) Fax: E-mail id: ve@klIn.ac.lk

10.1f) Contact Person 2:

i} Title : Dr/ Rev/Mr/Mes/Miss
ii.) Name: M.M.M. Najim
iii.) Designation: Senior Lecturer
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iv.) Phone:
v.) Fax:

vi.) E-mail id: mnajim@kin.ac.lk, najimhn@yahoo.com

10.2)

Functions of the Implementing Agency with Overall Responsibility

Academic institution offering degree programmes, postgraduate degrees, postgraduate diplomas,

postgraduate certificate courses, conducting non-graduate diploma and certificate courses; Carrying

out pure and applied research on various disciplines.

10.3) Implementing Agency /Agencies and Their Functions and Prior Experience with Similar
Projects / Activities
Implementing 12.1 Functions 12.2 Prior
Agency/Agencies Experience
1 | University of Kelaniya Project coordination Coordination and
Field data collection Involvement in several
and analysis foreign-funded multi-
Report writing disciplinary projects on
Preparing publications | inland fisheries and
aquaculture sectors;
Coordination of locally-
funded projects
2 | Wayamba University of Sri Field data collection Involvement in several
Lanka, Makandura, Gonawila and analysis foreign-funded and
Report writing locally-funded multi-
Preparing publications | disciplinary projects on
inland fisheries and
aquaculture sectors
3 | Faculty of Fisheries and Marine | Field data collection Involvement in several
Sciences & Technology, | and analysis foreign-funded and
University of Ruhuna, Matara. Report writing locally-funded multi-
Preparing publications | disciplinary projects on
inland fisheries and
aquaculture sectors
10.4) Responsibilities of Other Entities (Other Relevant Agency)

10.5.a) Applicable / Not applicable

10.5.b) Narration

National Aquaculture Development Authority of Sri Lanka will provide necessary support at
the field level through its extension arm to carry out this project.
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10.5) Staff Availability for Implementing the Proposed Project (Specify any Additional Staff

Required)

Implementing Agency

No of Staff Members Available

niversity of Kelaniya

3

Faculty of Fisheries and Marine Sciences &
Technology, University of Ruhuna, Matara.

2

Additional Staff Required
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Strengthening Adaptive Capacities to the Impacts of Climate Change in Resource-poor
Small-scale Aquaculture and Aquatic Resources-dependent Sector in the South and

South-east Asian Region - “Aquaclimate”

Nigel W. Abery and Sena S. De Silva

The Network of Aquaculture Cents sia-Pacific, Bangkok Thailand

Soemhcemnwoilhesemressuﬂm diimate threat fo agnculture and other

rescurce-hased ke fish is now Lrambiguous (IPCC,
2007; World Bank 2008)
.fmanlmare s a e year peoject funded by the Norwegan Agency foe

C {NORAD) [l and by NACA
International project pertners of the project are

-Biolorsk -the: Norwegian Institute for Agricutural
and Enmsfoutental Ressarch, As, Norway
Facuby of Fisheries, Kasetsart Univessity @
-Avaplan-niva AS, Tromso Norway e,

Department of Primary Industy, Victoria, Austraia I‘ '/

The progect is mapping farmers' peroepbions and
atitudes owards prospective dimale change
mpacis and thes adaptve capacies lo address
these impacts and is developing fubure scenanos
based on the cument rends, assessing the potenital
adapiive measures for diflerent aquatic farming
systems and will prioitisz betier management
pracices, suggest Codes of Pracices and improved
methadalogies for such systems:

aims b adapive

o rural farming
communities fo the impacts of cimate change. The project focuses an small-scale
aquaculture and related seclors that ans compnsed largely of poar peaple who
depend on aquatic resources for their ivefihoods

- Assess the impacts of climate change on small scale aquaculture seclor
{emvironmental and socio-economic) in selected areas and aquate faming systems
- Assess vinerabdity of difesent aquatic famming systems fo climate changes

- Explove potential adaptive measures for dilerent aquabe farming systems

- Pricritse better practices for the most "adaptive” aquate farming systems

- Develop future scenarios for small-scale agquaculture systems in the south and
south-east Asian region (up 1o 2020)

- Propose risk-mitigating strategies compatible with the scenarios

- Determme i risks, aftiudes of farmers
fowards percened risks fom dunaje:rm;e

- D bahaviour I farmers to dhmate
change induced rsks

- Develop guideines for policy measures and decsion support iools

- Benchmark adaptve capacities of small farming households

-Develop wider awareness of the resuls by publishing and disseminating thiough
Various sources and networks

The project is working in four counines: Vietnam, India, Phiippines and Sn Larka
The project case smdzs an

Catfish (F farming in the Mekong Dedta, Vielnam
Exlensmtge(mnrerPemeus monodan] fa'rrlnu in the Mekong Defa, Vietnam
-Extensive biger shimp (Penaaus monodan farming in Andhra Pradesh, India
-Milkiish (Chanos chanos) famming in liodo, the Phiippines

-Culture baseed fisheries in Sr Lanka

The case sudes are with pal maach
country
Project activities

Activities thus far include:

<Farmes and sigkeholder focus group dscussion
meetings 1o understand perceptons about recent cmate
changes and responsive adaptason mechanisms for the
faming of catfish in Vietnam, shrimp in Vietnam, Mikfsh #
in the Philippines and Shimp in India case siudes

p farmer survey of th of
fam soco-economics and the impacts of chmate
change and adapiabon measures dane for catfish in
Vietnam, Shnmp in Vietnam and shamp in India

Stripped Catfish - Mekong defta, Vietnam

@ The National partners for this case study are Can Tho (‘,
University and Research Institute for Aquaculture #2 N
Key moent clmals changes Mt e parcaived o impac! on catish farming include
Increasng changeable weather pattems, higher mver and canal water level increase
& mare frequent floods, rainy season staring earbier, increasing sall water intrusaon,
increass n No. hot days & longer hot season, increase in the number of cold days,
incressing incidence of sudden heavy ram, increasing ncidence of storms &
typhoans

_ Key recent impacls inclute: Stressed,
siower growth & diseases, dike ersion,
damage to pond faciities, water quality,
8 loss of fish, costly bo repar & upgrade
dikess, higher production costs due i
adaptation, loss of producton area & lower

produciity, poorer quality of wates, poorer qualiy of flesh and
thuzs kower price, bacterial & viral diseases outbreaks, higher
production corsts B 10 the adaplation

ey adaptation measures incluck: Beter feeds & mprove feed
nutrisoe, lime: on the siopes of the dikes & iming after draining,

* salting pond waler ko help siabitse water qualty, upgrade of

* pond dikes & shice gates, chemicals for water quality & fish
pond dikes & sluice gates, chemicals for water qualty & fish health mprovement,
frees on dikes to strengthen them, betier quality seed, change the crop calendar i
take into account weather changes, harvest earier i avoid the higher saliniy,
change to a different species, better diure planning & ag Z0ing, nEw
sall inleran! species for culture, select Pangasianodon fypaphihalmus for sall
Ioferance, develop & produce vaccnes against the major dissases

Tiger Shrimp - Ca Mau & Bac Lieu, Vietnam

Thee Natonal pariners fox this case study are Can Tho <]
University and Research Institute for Aquaculiure #2 U
Brief results summary;
Ks; md\'nafechwesmrﬂm/edranpadm shrimyp faming include
ch rain, high level e, Ereguiar weather and
Stoms.
Kay recent impacts include: High water lempesature and day night variation, water
quality problems, Shrmp stress and dsease, Slow growh, Taxic algae blooms. foc
gas, Mass mortaity, broken dykes and shice pates
Koy adaplabon measures suggesied by
farmers include: aquaculiure: extension
aciiities focusing on disseminaing cullre
techniques appropriale for new climatic
conditions; tmely weather broadcast on
Ielevision, with increased frequency and
acouracy, agneultural banks o ofher funding sources to issue lang term loans for
impreving shrimp faming; redarestation of mangrove in coastal amas

- Andhra Pradesh, India

The Wational partners for his case shudy are the Central =
Instiute for Beackshwater Aquaculture and e National Centre I,'[ jt
for Sustanable Aquaculture =
Brief results summary:
Key | cimate changes that ar impact on shrimp faming include

‘seasonal changes, heay rans, fioods and cyclone i inkand areas and high
femperature, floods, lowiun-seasonal ran fall low femperature, cyclone and low lidal
ampétude in coastal areas. Th | were mainly

vanations and delay in monsoon. The water inundabon in ponds 15 due 1o heavy
rainfall caused by both foods and cyclone:

Key recent impacts include: Crop seasion delayed, watier quality problems (sabnity,
PpH. cxygen, temperature) resuling - excess aigal bloom development, less feeding,
skow growth and extension of culture period, molting problams, kow sunival, dseases
Incidznce and produciion losses; Brood stock coliechion problems, mirsstruciure,
problems: Dyke damage dus

o heavy rain, flood and wind

{animals escage, ponds

. submerped), electricty

problems, approach o fam s

difficult and water exchange

difficuies

Tiger Shrimp - Andhra Pradesh, India (continued...)

Famer adaplabon measures nclude: adapting by
management practices at fam kevel, supply of electnicty for 24 r\uuls loans am
msurance and the wr-suuconulﬁmd waﬂswmm dykes) and de-sifing and
deepannyg of source water bodies, T adaplive measues
of BMPs, ideniification of allemale speces and development of technology, soentific
principles in planning mitigation measures such &s mangrove plantations, de-silting and
deepenng of drams, and construction of flood walls.

' —_

Poicy aciaptaion measuwres: quality nput supply,
electncity supply, loans and nsurance schemes,
rkmwam consiruchon and mangrove plantatons,
| 7 of extreme c BuEnis
|

Milkfish - the Philippines

| Thee National partner for s case study & the Bureau of Fishenies and
| Aquatic Resources (BFAR)

Brief results summary:
Key recant cimals changes thal are parcenved fo impact on milkfish faming includ:
extreme evenits {floods, typhoons, strong winds), tidal fuchuaton tming and
amphiude changes, ramial and lemperatuse
Key recant impacts inchide. Sol erosion, destroction | damage b dikes, siock osses,
sikation, poor production, destruction of fish food, kass of stock due fo fiooding, fish
kils due b dessolved oxygen problem, wore waler exchange problems, salinity
problems and siow growth
Keay adaptation measures inckude: Corrstruction of wave brealers, stengthen and
heighten dikes/ improve dike design (wider base), resenvorr ponds, upland tree
planiing, improved water quality management pracices, use "sun shield” {coconut
ionds] Accurate nredmunutmaﬂ'ermndmns grow lablah a.rng Tainy season

f walerways and
ver mren\n Fprove waler quality, s1-.|dy regmalwecyuesmd fluctuatons, re-
enginger pond and dikes, crop motation to Tilapia o mare cold tolerant species during
| cold season, incentives for wid fry industry, Strict enforcement of bufler zone and
mangrove plantng, stnct enforcement of reversion of abandoned fishponds (FLAJ,
plarmng! zoning, pobties of insurance in craps and others, availsbity of emergency
| funds, pobcy on developing temperature lolerant spacies for culfure.

Culture Based Fisheries - Sri Lanka

@ The National partnes for this case study is the Unsversity of Kelaniya

Some small witage resenvoirs are being used for Culture-Based Fishenes (CBF)
‘which essentially mvolves stociing of halchery reared fish fingeriings in niatural o
quasu -nashurel water bodes for emancmf:sh;rmnn CBF 15:a sacondary use of
FESOUNCES b e nural areas. The umique
feature of CBF is that it s nota wlrmtu with traditional paddy cultvation and as
such, it has become increasingly popular among the nural famner communities:
(CBF are reliant on natura rains i fil the water bodies for stocking, the fming,
amount and duration of rains can influence the suitabity and stockinghanvesing
calendar for CBF water bodies: In the recent decades, rainfall has undergone
changes and as a resull, waler scarcity and excess waler have becoms 3 recurment
probleen i crop peoduction in Sn Lanka
A peoject has recently been intiated in Sei Lanka to evaluate e impacts of any
recent changes in changes in cimale on the CBF watebodiers

Future Plans

The project will continue to collect and analyze the data on recent cimate change,
dimatic change mode! predictions will 3tse be used in conpanction with bio-physical
aspects of the case studies aquaculture industry seclars to evaluste future predicted
impacts on these communities.

|

Contact information

Dr Nigel W Abery

Coordinatos, Cimate Change impacts on Smal Scale Agua Farming Communibes in
fsia

MNetvwork of Aguaculture Centres in Asia-Pacfic (NACA)

pigelsbery@enacacey  wwwenacaorglaguaclimate

PO Bax 1040, Kasetsart Post Office, Bangkok 10903, Thaiand

Tel Mo +66 2 561 1728 Ext. 116 ; Fax No: +66 2 561 1727
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ANNEX 4

Perceived impacts and adaption to climate changes in small scale shrimp farming
in Ca Mau provi

% Research In

Ngo Van Haif, Nguye
fitute for Aquacutture A
" Network of Aquacufture Centres in Asia-Pacific (N

e, Vietnam

Sena S. De Silva®
Dinh Chieu Street, District 1, Ho
), PO Box 1040, Kasetsart Post office,

Introduction

Climate change (CC) is an increasingly urgent problem,
particularly for natural resource dependent industries
such as agriculture, fisheries and aquaculture. Vietnam
is one of the world's most CC affected countries due to
its geographical location and long low lying and deltaic
coastline. The Mekong Delta of Vietnam is the most
affected areas of Vietnam, of which Ca Mau province is
a coastal province, where the farmers' livelihood's are
mostly dependent on aquaculture and fisheries.

An aim of the present study is to map farmers'
perceplions and attitudes towards recent CC impacls
and their adaptive capacities to address these impacts in
Ca Mau province. A profile of perceived recent climate
changes and CC impacts on improved extensive shrimp
farming systems currently observed by shrimp farmers is
given in the present study. The curent adaptation
measures to CC applied by farmers were also
investigated.

One hundred improved extensive shrimp farmers in Dam
Doi and Cai Nuoc Districts, Ca Mau Province were
interviewed from Oct to Dec 2009, The Location of each
farm was recorded via a global positioning system.

Five interviewers went to the two selected communes of
each district. Each interviewer took one pathway across
the commune and randomly entered households/farms.
If there was someone or the household head present,
who knew most about the farm operation, the interview
was carried out. In some cases, when the interviewees
could not understand or could not answer the
questionnaires clearly, the inferviewers discontinued the
interview and moved to other farms until getting 100 of
interviewed households.

Ca Mau has the largest area of aquaculture in Vietnam with
294659 ha in 2009, contributed 188,670 tonnes fo the
nafional exports of fishery products. Different shrimp culture
models are used due to various ecosystems and the socio-
economic slatus of farmers, of which the improved extensive
shrimp mode! is widely applied in Ca Mau Province with
262,735 and 263,853 ha under culture in 2008 and 2009,

Materials and Methods

Farming system characteristics

Among eight districts and one town in Ca Mau province,
Cai Nuoc and Dam Doi Districts contain of 30,898 and
60,937 ha under culture for improved extensive farming
systems, respectively. Tiger shrimp (Penaeus monodon)
farming in Ca Mau operates year round. Poly culture is
mostly applied with tiger shrimp and mud crab (Scylla
paramamosain).

3

Mekong delta, Vietnam
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Farmer’s perceptions about climate change

Although farmers have an average 12 year experience
in shrimp culture, their techniques are still poor due to
low education of 48, 50 and 2% reaching primary, lower
and upper high school levels, respectively, and
inappropriate extension methods to their situation.
Therefore, the shrimp and crab yields were at low level
of 163 and 48 kgfhalyear, respectively.

The farmers’ perceptions on CC were vague, but 99, 70,
69, 67 and 66 % of farmers have claimed that sea level
rise, imeqular weather changes, high temperature,
drought and heavy rain, respectively, have affected the
most in their farms (Table 1). Although sforms were
rarely recorded at lowest frequency, their effect on farms
was huge even caused 100 % losses because the
farmers have no experiences on how to prevent or
mitigate the effects from storms due to rare occurred.

Relationships between farmer characteristic and yield

| No correlation between the numbers of year's
experience and the yield, between the pond size and the
yield, nor between the education level and the yield,
were found.

Table I: The rankings based on the observation frequency
and effect levels

CC events Percentage of farmers recorded (%)
Sea level nse 99
Irregular weather 70
High temperature (]
Drought 67
Heavy rain [
Salinity increase 58
Temperature rapid change 2
Low lemperature 40
Salinity decrease 27
Storm 8

Farmer priorities for adaptation

Farmers have heightened the roles of stakeholders on
collaboration and coordination to develop appropriate
strategies for sustainable shrimp farming. Farmers
suggest that the introduction of new species suited fo
the changing ecology should be considered. Farmers
also suggested that i) farmers’ perception should be
enhanced by fraining; ii) aquaculture extension activiies
should focus on disseminating culture techniques
appropriate for new climatic conditions; iii) research
organisations focus on finding out new species which
can adapt to a new changes; iv) weather broadcasts on
television should be on time, frequent and accurate; v)
banks or other funding sources should have long term
loans for improving shrimp farming; vi) reforestation of
mangrove should is priority in the coastal areas; vi)
other financial and technological supports from various
organisations. The farmers were not only concemn about
the effect from CC to agquaculture, but also the impact
from aquaculture to the environment. Consequently, the
farmers have also proposed that they need appropriate
techniques to improve their products and income without
resulting negative impact to the environment.

Conclusion

Although CC events have affected small-scale shrimp
farming with losses typically between 10-30% and up to
100% of income in some cases, the farmers do believe
that shrimp farming still remains a viable industry in the
long term.

Contact information
More information about the projerct can be found on the
Network of Aquaculture Centres in Asia-Pacific website
WWWw.enaca orglagquaclimate
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STRENGTHENING ADAPTIVE CAPACITIES TO THE IMPACTS OF CLIMATE CHANGE IN SMALL-SCALE AQUACULTURE
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2 Research Instifute for Aquacul .2, 116 Nguyen Dinh Chieu Street, District 1, Ho Chi Minh Cily,
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Introduction ercentage of households [HJ vith climate change impact
L A - 1.Socio-economic profile of the households —— [DongThap | VinhLong | Grand toal
imate change Impact
qua ' Average household size: 5 peoplefhousehold | | Yes [ No | Yes | No | Yes | No |
; ; Average labour per household: 3 laborers/ ol 3284 67.161 20.76 | T0.4 |31.19) 83.81
- Tra calfish (Pangasianodon hypophthalmus) culture in the household |Imeqular weather |58.77 4123 7164 | 28.36 |65.66 34.34
Mekong Delta -Important aquaculture Commedity In 2009; T T Dong | T Heavy rain |B5.53|1447 8576 | 424 8101 899
i g g | VinhLong | Grand total Temperalure fuctuation | 5164 48.36] 4648 | 5352 | 48,88 | 51.12
bF;md:Jl:ru:r:. 2;6{;?}5,00[] tones  (Provincial Aquaculture Income Thap N=25 N=78 bich or ,ufv . | |
pariment, N=53 Salinity [0 [100] o [0 | o | 100
-~ Export: volume of 607,670 tones & value of 1,342,917 USD | | | i | i = Gradualimpact | -
(VASEP, 2009 Catfsh farm | 88.96% | T9.00% | 8977% | | Changeintempecaure |55 fdss| 2521 | 7479 | 811 6080
- Tra caffish culture area in Dong Thap province: 1,200 ha Rice L AT% | 320% | 224% preryholveryeod | | 1| | |
and Catfish poducon: 200,000 tones (VIFEP, 2009) Garden | 481% | 620% | 526% | nomition |BUEL/ISTY) 042 358 1T 2058
- Tra caffish culture area in Viinh Long province were 450 ha Tradng | 047% | 040% | 0.45% Change in season timing | 44.03 | 55.97 58.97 | 41.03 | 52.03) 4797
and Catfish production: 120,000 tones (VIFEP, 2009) |Other 3.96% 1.20% | 6.28% |change

- X g Water poliution 7338|2662 35.15 | 64.85 5280 47.10
Objectives 2. Crop of striped catfish stocking in two provinces Rivericanal level rise | | |

To identify and assess current status of Tra catfish farming in Rivericarallevelie | 34.50;8541| 33,20 | BE:A1 | 3365 6R.05

Vinh Long and Dong Thap provinces. |Wind change [58.21/4179) 41.09 | 58.91 |49.04 | 50.86
-To initially assess Tra catfish farmers perception on impacts o — —
of climate change. i
a Percentag of s had damage rom exreme weather |
Research Methodology = Ranking | Dong Thap | Vinh Long|  Grand
Step 1: Development and design questionnaires. Thrv s e v s wnm _ | ! | total
Step 2: Pre-test, revise and finalize questionnaires. T Fish diseases | 6786 5556 | 63.86
Step 3: Based on list of catfish farmers (692 farmers in Don z 2
and 328 farmers in Vinh Long (pmvinces in 15 Mag Figure1. Cultured crop of striped catfish stocking High cost 10.71 14.81 12.05
B SR M LA : Reduce production 1964 2222 20.48
20[]5 ) and resulls of provincial officials interviewing, 3. Reasons for household economics loss s 70 =T 361
dESIﬁﬂBd sample frame and sample size. Randomly 53 in Tra catfish culture B : ' :
small-scale fra catfish farmers in Dong Thap province and | - ; . |
25 pangas farmers in Vinh Long province were selected. Percentage of Households adaptability on climate change impact |
2 Intervievfers: RIA2 staff and Provincial staff, were trained Information Dong Thap | Vinh Long = Grand total T Dong Thap T Vinh Loy T Grand total
py supenrlsors to conduct the climate change questionnaire | (N=33) | (N=25) (N=T78) Upgrading farms 15.63 2503 18,68
interviews. Fish diseases 16.98 24.00 19.23 Attending training
Step 4: Design and development and a database in MS Excell ——— [ [ o | course 1.56 1.1 4.40
: alalfir;fonn?tim were checked by two supervisors at the Eopdnighprios | o4 40 i Improve skils ' [ '
same day of survey. ; |Low market price | 62.26 52.00 58.97 management 18,75 370 14.29
- Datafinformation were enteredichecked info Database. Podr aiialitv sesd 377 0.00 256 {_‘,hangg:ﬂg faming | '
Step 5: Data analysed using MS Excel/SPSS software. quality ! addl 2 : pracices 26,56 141 21.98
Without answer 7.55 16.00 10.26 =T e
Accept | 3750 4815 | 4066
Study site: Dong Thap & Vinh Long provinces Farmer perceptions of climate change in the past 10 years Improve institutional
! . — support. | 2038 | 257 | 2089
) Dong Thap = Vinh Long | Grand total Improve financial y
g T | | mprove [echnica
oy Very much | ?3.-.39:"1 | 53-52.:?‘?. | T3.-TT.2{’. 1 support | 2895 | 3523 3054
Somewhat  1824% | 17.76%  17.98% Stable market price 18.42 11.76 16.75
hane 342% | 1242% | 8.24%

Conclusion

Farmer concerned the recent extreme weather changes Households income from tra catfish farming was negative in Dong 1hap.

province and positive in Vinh long province at the last crop. Main reasons

STUDY SITES | Conceming  Dong Thap = Vinh Long | Grand total were low gate price and fish disease. They need Improve finance and
Lever (N=53) (N=25) (N=78) technical support to upgrade farms and changing farming practices. |
Verymuch | 8337% | 7485% | 78.80% Further information
Somewhat | 16.49% = 1273% | 14.48% More information about the projerct can be found on the
_— i None | 0.14% | 1242% | 6.72% Network of Aquaculture Centres in Asia-Pacific website

Www.enaca.org/aguaciimate
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Abstract

The striped catfish (P hypothalamus) farming
industry in the Mekong delta is a billion dollar
industry that supports hundreds of th ds of
I ds and p fford food to
: The industry
has recently been Impacted by climate
changes, and will continue to be impacted.
Farmer and stakeholder perception about
climate change, production and socio
information was obtained from focus group
discussions, a stakeholder workshop and an
p (180 farmer survey
that was unden‘aken in the Mekong delta from
June to December 2009.

Key recent climate changes identified included:
imegular weather patterns, prolonged hot
season, early rains, suddenly heavy rain,
floods, higher river water level, water quality

Potential climate change impacts on social vulnerability and

adaptive capacity of striped catfish (Pangasianodon

hypophthalmus) farming community, Mekong Delta, Vietham
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y, Viet Nam

Table 3. Farmers perceptions about risks due
to

Table 6. Garrett Ranking Selection of Factors

and climate ch.

The data and information used in the present |

study were generated from individual catfish
farmers' surveys. A number of statistical methods waather syents
have been used fo test and analyze the data. Table 4. Frequency distribution of impact of

o

Rk
Concerns about recent extreme Factor Total
weather events Ganetl | dwerage:
Province ot Very Total 1 2 [ 3|4 | Scom | Scom | Rank
—] |OARD 2012 [0z | 44 |37 | ams | ws | 0
Dong Thap 1 43 9 53
DARD 1068 |38 |207| 0 | 167 | 558 | 2
Vinh Long 3 19 3 25 | [ GrworstyTimsosrth
irsattes B73 |44 [sa7 |81 | w0e2 | a8t | 6
Can Thao 54 28 a 82 | B
Tra Vinh 15 0 o 15 | |pmups 78 [6e6 | 155 (18| 1727 | 48D | 5
Soc Trang 9 8 a 15 | | companes 20m (21| | o | 70 | 530 | a4
Total 82(43) 96(51) 12(6) 190 | | oot food comparses | 1000 {124 | 0 | 0 | 33 | sz | 3
to cli + and Social vulnerability/resilience indicators

to climate change of surveyed farmers

Table 7. Social vulnerability indicators

changes, saline water intrusion, sea level rise  The variables were ordmalu'ca!egnﬁcal Hence extreme events classified ding to the
and frequent typhoons These changes have to the them p to which they belong: i Inckcasior Name ::::— ?:“m il | Component
caused major imp several stalistical methods were used. The Chi- I TR T = scialind
disease occumence, lower gmwm and survival  Square lest for contingency tables was used m"""_‘“ "'"_"“: oy | Cromar g|  ome| o omss o0
rates, lower production, bad water quality,  along with Cramer's V- ic to |“_, i Vieh ,,_‘| Tost » 2| Age %) 01008 B5371| 04877 08
poorer flesh quality, destruction of the irrigation  extent of or iafion be tne impact of Extremes Evants 3 o o
system, loss of production area, and h| her variables. To derive the factors which underlie [wot 37
pmmmnnmslsnpuem g the ity to climate change, pal | aecid ’:’ ’;’ L “:‘ ":’ %5250 | g.ua prepetsicd
on chemicals and drugs, repairing and F ysis (PCA) was employed using |9 oo lonlan | @ | @ _‘.“"‘J’ DAGH] 02905 | 13902| 043
upgrading dikes, etc. several social varlables. All the statistical Magr _m"wm P B it e || e
analyses were done using MATLAB and MS- [y atectes,| & o | 45| 8 2 5 | % incoms o < [
A social ility was Excel soffs packag notsoows | (3 | @0 | @4 | ) | 6 Rt lnmnglX) | 01884 | 03818 | 04g35 0.901°
from responses to a farmer survey and is baciionioal {:& I:. 131 ;] 2 B2 o0 || Baruniny s e L [
composed of social factors that are highly Results vory EREEERE 0 7 n—-@w
variable across the population of catfish sonous 1570 7 O ) At [, 04564 0386 11050| s
farmers. Significant factors of the Indicalor  The main social ch of f Dificulty In overcoming the iosses 8 | Expar
includes: size of farm; age; number of farms; TR RS AR gt b I [SSEORE ERSPIS, i |
perceniage of income from calfish faming: Table 1. Soclal characteristics of the farmers sowwbar | @ | 6 | 20 | 4 | 5 |"e| (.0 | “sig.ar 10m; = Sig. ar 5% and “sig. ot 1% hvel
level; g & surveyed o | lon| @ | o |
in fish farming. The indi is iated with Very "3;} g ;:, ﬂl:] tg]
catfish farmers’ perceived degree of difficulty in Age tyears) yoors m || Series - o C 1 & Suggesti
overcoming losses due to the ge from the ™ = m' = 2 o
extreme weather events. proe | tout | 5 [ 2[4 oo | o T o | <s] 5 [ BT 2 i-;mm {:; n:n 1‘:: n:] n:; a0 Farmers' and  stakehoider  adaptation
i Can Tl 0 (%232 8 73 1] w422 - . Sig 0z il
Introduction M':_: P T M-t i L) alolo|la|el mggﬂeshms include tha:gnstn marlsga:n;nl
-“Wﬂlﬂs to IPCC report, most SocTmng | 63 | 1 | & | 8| 1| 1 5 |8|7|0]o mm,.. 13:; ;' |% ‘:1 :u" s rmduurlg s sk gof)d Auelhy
will be aff y by dimate e o el s TeTsTols seed, ping P culture
change. Vietnam's Inpograpny, dlmaia arln Vehloog | 15 | 4 [S[w]| 2] W 8 |w w0 - h
long lline makes It parti ol | 190 | 16 |65 | 90| 1w = @ = w4] Adaptati strategi of f to livelihood dl\fﬁ!%lﬂﬁaibﬂ training and
to climate extremes and nall.ll‘al disasters. |Peeentor| oo | g |34 |48 | 10| 7 2 |2la|a|3| el te ch support, and
Analysis by Dasgupta et al. (2007) suggests zmlng and timing I'or culture area, Improving
that Vietnam is one of world’s top five most B oatisn Lavelsof Karmics ping early waming
vulnerable countries to sea level rise and the it broadcast syslemsfor RLS, flood & supporting
most vulnerable to climate change impacts in Y =] small scale farmers with necessary resources.
South East Asia. In 2006—200? different parts _j =
I 2 bt
ok s VP mms and En References
Ioensems e "e'“m" e | T 21 Dasgupta, Susmita, Laplante, Benoit, Meisner,
el bt bt b W Craig, Wheeler, David and Jianping Yan,
Silsred sorfoualy duemm ot wealhsr RS an I ™ "The Impact of Sea Level Rise on
smal Travines D C ies: A Comparati
ml:elmcﬂns Iieekioods. of: el frners Analysis” (February 1, 2007). World Bank
poor. Figure 2. Education level of farmers Policy Research wo’km Paper No. 4136
Awareness and perceptions of farmers of Figure 3. A f Avalilable at SSRN: http:

in the Mekong Della region, striped catfish
culture id to of
small-scale farming households. The small-
scale farmers in general are characterized by
restricted access to resources and poor
investment capacity. This also makes them
vulnerable to natural and economic shocks,
and less able to protect themselves and their
livelihood assets from various external threats
(Nagothu, 2007).

Methodology

The study was conducted in five provinces
{Can Tho, Dong Thap, Soc Trang, Vinh Long
and Tra Vinh) in the Mekong River Delta of
Vietnam (MRD). Soc Trang and Tra Vinh are
coastal provinces subject to tidal i X

relevant

climate

perceived risks
Table 2. Perceptions of farmers about

change

issues

and

farmers in the surveyed areas

Table 5. Farmers ranking of agencies that
could help in planned adaptation

issm com/abstract=062790
N.U. Sekhar (2007) Aquaculture and poverty
reduction in the Philippines. Report, EU
FP6 project PHILMINAQ
{www.philminag.eu)
TH Minh, N.T. F'huong N.V. Hai, N.V. Hao,
us.

% P. White, N.W, .&bew.mdSS De Silva

Impacts and adaptation of stripped catfish
farming in the Mekong Delta, Vietnam:

p Report

We are grateful to NORAD for funding and

and climat
Observation of changes in the weather geecten ...
Iclimate or extreme events in the last 1 2 3 4 | Total
Foosees) (15 miﬂ::dﬂ i :m i W ‘m:mmp 50 [ 15 [ 1 1| & (2009) Perception of climate change
None Very much | S ih DARD 17 8 5 [} 30

PoroThp z 4 30 23 Instiutes " | w|.| 3|4 Farmer focus group discussions and
Vinh Long 3 18 4 25 | [ Farmars sgueionigrouen | 12 | 15 | 5 | 4 | 3%

Can Tho 0 15 a7 82 | [Drugand cemical i 4 _

Tra Vinh 6 0 9 15 | comp: (s l3alolaes Ackn

Soc Trang B 0 10 15 | A R SO0
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Vietnam Catfish Production Function Analysis
in Relation to Climate Change Impacts
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ANNEX 9

Abstract

clote  clanges  mipacts,  vubnerabiliry,
adaptive & oungative capacity of pond catfish
Tarmpers in the Mekong Delta in 2009,

water level. bad water quality. saline water
intrusion, sea bevel rise (SLR} & typhooms: &
mmmmgmmm

actions & costs and agencies that conld help
farmwers with CC problems. Planners focused
ol nllud lnﬂmmm lvks and
Key  words:  Caffish,  Pamgasicnodon
Inpophihatmns, climate  chamge  fpacts,
adaptation, percepriam

Introduction
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il tomies & provide jobs 2 mil people. Ot of
this, about | mil. tonwes from Catfish finming.
Catfish famung developed on a commercial
seale in the MDD,

However, the Delta region is highly vilnerable

yphoons and salt water intmsion due 10 sen
level rise. At the same it is dominated by small

ﬂ Understanding the impacts, vulnerability and adaptive capacity to
Q climate change of catfish (Pangasianodon hypophthalmus) pond

farmers in the Mekong Delta, Vietnam

m;m;m' N;uyu Thanh Ph
Met

College of Aquaculmre and Fishenes. Can Tho Universaty
* Bioforsk « the - R i o Evvi

Research, As. Norway

* Network of Aquaculnme Centres in Asin-Pacific (NACA)
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Results and Discussion

uong', Udaya Sekhar Nagothu?®, Varunthat Dulvapurk’,
*, Patrick White!, Nigel W, Abery® and Sena S. De Silva®

=+ Biologieal & envirommental: sboormal fish
behaviour & Mbﬂmwmgh

producing good quality fiy, fding support i
the event of bosses, um;url-mu‘:nmmv

owareness & fuprove e
developing early waming brosdeast syst
RLS, flood & supporting small scale
with nevessary resoumoes.
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Materials and Methods
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Trudng Pai hoe Cin Tha
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ANNEX 12

Fisheries and Aquaculture
in a Changing Climate

Climate change impacts such as more frequentand severe floods and droughts will affect:
the food and water security of many people. The impact of climate change on aguatic
ecosystems, fisheries and aquaculture, however, is not as well known. This policy brief, a joint
partnership between several agencies, highlights this issue to ensure that decision makers
and climate change negotiators consider aquatic ecosystemns, fisheries and aquaculture at
the LINFCCC COP-15 in Copenhagen, December 2002,

The build-up of carkon dicxide
and other greenhouse gases in
the atmosphera [1] is changing
several of the features of the
Earths climate, oceans, coasts
and freshwater ecosystermns that
affect fisheries and aquaculture
-air and sea surface
temperatures, rainfall, sea level,
acidity of the ocean, wind
patterns, and the intensity of
tropical cyclones.

Climate change is modifying
the distribution and
productivity of marine and
freshwater species and is already affecting biological processes and altering food webs.
The consequences for sustainability of aquatic ecosystems, fisheries and aguaculturs,
and the people that depend on them, are uncertain.

Fishers, fish farmers and coastal inhabitants will bearthe full force of these impacts through
less stable livelihoods, changes in the availability and quality of fish for food, and rising risks
to their health, safety and homes. Many fisheries-dependent communities already live a
precarious and vulnerable existence becauss of poverty, lack of sodal services and essential
infrastructure. The fragility of these communities is further undermined by overexploited
fishery resournces and degraded ecosystemns. The implications of dimate change for food
security and livelihoods in small island states and many developing countries are profound.
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i, ST :
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[:]I L
naca-newsletter-jan-
2010.pdf

CC Impacts/ NACA/RIA2/CanTho/ May 09 Page 55



INTERIM REPORT FOR 2" YEAR OF NACA AQUACLIMATE PROJECT

Annex 14. Draft Agenda, Second Annual Project Meeting

Second Annual Meeting of the Aqua Climate — Norad Project: March 07" to
10", 2011
National Inland Fisheries and Aquaculture Training Institute (Nifati)

Kalawewa, Sri Lanka
B e T B g

DRAFT AGENDA
Day 01: 06" March 2011:
Arrival of participants in Colombo, Sri Lanka; travel to Kalawewa, North central
Province (approximately 0330 hrs) by road

I o S B B R o o o S B B B B B S S R e E s S S
Day 02: 07" March 2011

Expected to reach Kalawewa in the early hours of 07" March

AM: rest

PM: Visit  (a) Aukuna Buddha Statue (http://www.aukanabuddha.info/)
(b) Minneriya National Park
(http://www.mysrilankaholidays.com/minneriya-national-park.html)

Accommodation: National Aquaculture Development Authority (NAqDA),

Training Center
T e B T B B B o B L 2

Day 03: 08" March 2011:

0800-0820: Opening remarks: Chairman, NAqDA

0820-0830: Remarks by Prof. Miao Weimin, FAO Aquaculture Officer, RAP<
Bangkok

0830-0900: Purposes and expectations of the workshop: Sena S De Silva

0900-0930: Election of Chair; Introduction of Participants
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0930-1000:

1000-1025:

1025-1050:

1050-1115:

1115-1140:

1140-1205:
1205-1230:

1230-1400:
1400-1425:

1425-1450:

1450-1515:

1515-1535:

1535-1600:

1600-1625:

1625-1730:

Tea/ Coffee Break

Striped catfish (Pangasianodon hypophthalamus) production and
farmer’s perception on climate change impacts in the lower
Mekong Delta, Vietham- Truong Hoang Minh

Impact of climate change on the production efficiency of
pangasius farms in the Mekong delta, Vetnam- Pham Ba Vu Tung
Vietnam catfish production function analysis in relation to
climate change impacts- Varunthat Dulyapurk (Methee
Kaewnern & Sirisuda Jumnongsong)

Salinity intrusion as a results of sea level rise scenarios in the
Mekong delta, Vietham and potential impacts on aquaculture-
Nguyen Lam Anh

Impact of climate change on culture based fisheries in seasonal
reservoirs of Sri Lanka- Najim, M.M.M.

Wrap up on presentations

Lunch Break

Perceived climate changes, impacts and risks by shrimp farmers in
Andhra Pradesh, India — M. Muralidhar

Climate change and shrimp farming in India - Adaptation and
mitigation measures — M.Kumaran

Climate change impacts on small scale aquaculture: socio
economic vulnerability and stakeholder adaptation-Udaya Sekhar
Nagothu

Tea/ Coffee Break

Use of GIS to develop future Climate change scenarios (2020 and
2050) and recommend adaptation measures- Patrick White
Adapted Life Cycle Analysis methodology to benchmark case study
culture systems- Patrick White

General Discussion

o

Day 04: 09'" March 2011:

0630-0730

0830-0900:
0930-1030:
1030-1100:
1100-1130:
1130-1230:
1230-1400:

Visit fish landing site (Kalawewa Reservoir)
Summary of achievements to date

Evaluation of achievements to date: Geoff Gooley
Tea/ Coffee break

Finalization of Work Plan

Brief on Phase 2 proposal- Sena S De Silva

Lunch
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1430:
1730:

Climb Dambulla Rock Temple
Leave for Colombo Air Port (all Asian flights will leave in the early

hours of the 10th

Participant List

Participant

Affiliations

Contact Details

1. Geoffl). Gooley

Fisheries Victoria, department
of Primary Industries, Victoria,
Australia

geoff.gooley@dpi.vic.gov.au

2. Patrick White

Akvaplan-niva AS, Tromso,
Norway

Ph: +33 -475768014
pwhitemobile@yahoo.com

3. Dr. M. Muralidhar

Central Institute for
Brackishwater Aquaculture, 75
Santhome High Road,
R.A.Puram, Chennai — 28, India

Ph: 44 - 24610565, 24618817
muralichintu@rediffmail.co
m;

muralichintu@ciba.res.in

4., Dr. M. Kumaran

Central Institute for
Brackishwater Aquaculture, 75
Santhome High Road,
R.A.Puram, Chennai — 28, India

mkumaran@ciba.res.in

5. Dr. Udaya Sekhar Nagothu

Bioforsk, The Norwegian
Institute for Agriculture and
Environmental Research,
Fredrisk A. Dahls vei 20, N-1432,
As, Norway

Ph: +47 99015621
Fax: +47 40604100
usn@bioforsk.no
norusn@gmail.com

6. Prof. Upali Amarasinghe

Department of Zoology
University of Kelaniya
Kelaniya GQ 11600

Sri Lanka

Ph: +94 (0)112903397
Fax: +94 (0)11 2914479
zoousa@klin.ac.lk;
upali54@gmail.com

7. Dr. M.M.M. Najim

Department of Zoology,
University of Kelaniya
Kelaniya GQ 11600, Sri Lanka

Ph: +94-11-2903402,
2914479
Fax:+94-11-2914479
mnajim@kin.ac.lk,
najimhn@yahoo.com

8. Dr. W.M.H.K .Wijenayake

Department of Aquaculture and
Fisheries, Faculty of Livestock,
Fisheries and Nutrition,
Wayamba University ,
Makandura, Goonawila. 60170,
Sri Lanka

hiranya_kelum@yahoo.com

9. U.A.D. Jayasinghe

Department of Limnology
Faculty of Fisheries, Marine

uasankadj@yahoo.com
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Science & Technology,
University of Ruhuna
Matara 81000, Sri Lanka

10.

Mr. Suranjith Bandara

Department of Zoology,
University of Kelaniya, Kelaniya
GQ 11600, Sri Lanka

Ph: +94 (0) 71 80 11 265
+94-11-2903 203
suranjith.nmk@gmail.com

11.

Ms. Sirisuda Jumnongsong

Department of Fishery
Management, Faculty of
Fisheries, Kasetsart University,
50 Phaholyothin, Ladyao
Chatuchak, Bangkok 10900.
Thailand

ffissdj@ku.ac.th

12,

Dr. Methee Kaewnern

Department of Fishery
Management, Faculty of
Fisheries, Kasetsart University,
50 Phaholyothin, Ladyao
Chatuchak, Bangkok 10900.
Thailand

ffismtk@ku.ac.th

13.

Dr. Varunthat Dulyapurk

Department of Fishery
Management, Faculty of
Fisheries, Kasetsart University,
50 Phaholyothin, Ladyao
Chatuchak, Bangkok 10900.
Thailand

ffisvtd@ku.ac.th

14.

Prof. Nguyen Thanh Phuong

College of Aquaculture and
Fisheries, Can Tho University,
Viet Nam

Ph: +84-710 3834307
Fax: +84-710 3830323
ntphuong@ctu.edu.vn

15.

Pham Ba Vu Tung

Research Institute for
Aquaculture No.2 (RIA 2),
116 Nguyen Dinh Chieu St,
Dist 1, HoChiminh, Vietham

Ph: +84 83 822 37 42
Fax.: +84 83 822 68 07
Mobile: +84 913 694 775
vutungria2@yahoo.com

16.

Dr. Minh H. Truong

College of Aquaculture and
Fisheries, Can Tho University,
Viet Nam

thminh@ctu.edu.vn

17.

Nguyen Lam Anh

(PhD student, Wageningen
Institute of Animal Sciences
Wageningen University, The
Netherlands)

Dept. of Environment and
Aquatic Resources
Manegement, Faculty of
Aguaculture, Nha Trang
University, Vietham

lamanhng2002@yahoo.com
lam.nguyen@wur.nl

18.

Sena S De Silva

The Network of Aquaculture
Centres in Asia-Pacific (NACA),
PO Box 1040, Kasetsart, Post
Office, Bangkok 10903, Thailand

Ph: +66-2-561-1728
Fax: +66-2-561-1727
sena.desilva@enaca.org

19.

Ms. Wella Udomlarp

The Network of Aquaculture
Centres in Asia-Pacific (NACA),
PO Box 1040, Kasetsart, Post
Office, Bangkok 10903, Thailand

Ph: +66-2-561-1728
Fax: +66-2-561-1727
wella@enaca.org

20.

Ms. Irushinie Wedage

The Network of Aquaculture

Ph: +66-2-561-1728
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Centres in Asia-Pacific (NACA),
PO Box 1040, Kasetsart, Post
Office, Bangkok 10903, Thailand

Fax: +66-2-561-1727

21.

Mr. H.M.U. K.P.B. Herath

NAgDA, No. 41/1, New
Parliament Rd, Pelawatte,
Battaramulla 10120

Sri Lanka

Ph: +94-11-2786494
herathup@yahoo.com

22. Ms. J.M. Asoka NAgDA, No. 41/1, New +94-71-4397722
Parliament Rd, Pelawatte, asokajm@yahoo.com
Battaramulla 10120
Sri Lanka

23. Miao Weimin Aguaculture Officer, FAO Weimin.miao@fao.org

Regional Office for Asia and the
Pacific. Bangkok, Thailand

24,

Norad
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