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REPORT OF THE MEETING
INTRODUCTION

The first meeting of Thailand’s National Scientific and Technical Committee of the Project
entitled «Establishment and Operation of a Regional System of Fisheries Refugia in the South
China Sea and Gulf of Thailand” was organized by the Department of Fisheries and held at Marine
Fisheries Research and Development Division on 17% December 2018 at 10.00 am-16.30 pm. Ms.
Praulai Nootmorn, Senior Expert in Marine Fisheries, and Thailand’s National Focal Point, acted
for the chairperson in her absence. Meeting agenda and list of participants are shown in Annex
1 and 2, respectively. The meeting minutes are as follows:

REPORT OF THE CHAIRPERSON

Ms. Praulai Nootmorn, Senior Expert in Marine Fisheries, and Thailand’s National Focal Point,
informed the meeting that the chairperson, Dr. Amonrat Sermwatanakul, could not chair the
meeting due to her urgent official business, and assigned Ms. Praulai to act for her as the
chairperson.

Ms. Praulai noted that signing of the Letter of Agreement (LOA) between the Department of
Fisheries (DOF) and Southeast Asian Fisheries Development Center (SEAFDEC) was done in
2017 and the project had been implemented onwards. Proposed project sites were the
coastal areas of Trat Province and Samui Island, Surat Thani Province, with Indo- Pacific
mackerel be their priority species. The priority species in Surat Thani Province had later been
changed to blue swimming crab due to the reason that Thailand had enough measures for
Indo-Pacific management in that area. Project sites and their priority species, including work
plan and expenditure reports had been already reported in the 15t and 2" meeting of National
Fisheries Refugia Committee (NFRC). The resolution of those meetings was that project sites
and priority species was to be based on their area- based technical information under
consideration of National Scientific and Technical Committee.

DISCUSSION ISSUES

A. Notification of the Department of Fisheries No. 1130/2561 Re: Appointment of
Thailand’s National Scientific and Technical Committee dated 27*" November 2018

Mr. Kumpon Loychuen, Director of the Eastern Gulf Fisheries Research and Development
Center (Rayong), as a committee and secretary, presented to the meeting the membership and
TOR of Thailand’s National Scientific and Technical Committee which were included in the
“Notification of the Department of Fisheries No. 1130/2561 Re: Appointment of Thailand’s
National Scientific and Technical Committee dated 27" November 2018”, as shown in Annex 3

B. Overview of Background of the Project: Establishment and Operation of a Regional System
of Fisheries Refugia in the South China Sea and Gulf of Thailand

Ms. Ratana Munprasit, former Senior Expert in Area-Based Fisheries, as a Fisheries Refugia
Project Staff of DOF, presented to the meeting an overview of Fisheries Refugia Project,
including background, rationale, concept, participating countries, goal and objectives, regional
project sites and priority species, and project management framework. The presentations are
shown in Annex 4.

Ms. Praulai Nootmorn added information that there were 4 countries already signed LOA,
namely Cambodia, Malaysia, Philippines, and Thailand.
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Mr. Kumpon Loychuen asked about the frequency of NFRC meeting. Ms. Ratana noted that the
meeting should be twice a year as indicated in the Project Document, nevertheless it could be
more frequent if necessary.

Dr. Supawat Kan- atireklap, Director of the Marine and Coastal Resources Research and
Development Center, the Eastern Gulf of Thailand, Department of Marine and Coastal
Resources, commented that the Fisheries Refugia Project should be proposed to be one of the
Sustainable Development Goal 14 (SDGs14) of Thailand in order to make the Project more
beneficially. Ms. Ratana noted that it was highly possible to do that. Mr. Weerasak Yingyuad,
Technical Coordinator of the Fisheries Refugia Project, added that the Project was also aimed
to support SDG14.

C. Progress of the Project Implementation

Ms. Ratana Munprasit presented to the meeting the overall progress of the preceding project
implementation up until present, both regionally and nationally. Objectives and results of each
survey/ meeting/workshop were also notified. Digital files of the reports of each significant
national activity could be obtained via barcode system provided. The presentations are shown
in Annex 5.

D. Technical Information of Fisheries, Fisheries Resources, and Ecosystem in Trat and
Surat Thani Provinces

Ms. Ratana Munprasit presented to the meeting the studies of biology and fishing grounds of
Indo-Pacific mackerel in Trat Province. The presence of small and adult Indo-Pacific mackerel
throughout small-scale and commercial fishing grounds of Trat Province, their matured size,
and stomach content were shown. She also presented marine fisheries status and small-scale
blue swimming crab fisheries in Surat Thani Province. The presentations are shown in Annex 6
and 7.
Mr. Kumpon Loychuen presented to the meeting the monthly distribution of larvae and adult
Indo- Pacific mackerel in their fishing ground in Trat Province during the year 2017-2018. The
highest abundance of larvae and fully matured fish was found in January-February. He also
showed the meeting the chlorophyll distribution along the coastal area of Trat Province in
2017. The presentations are shown in Annex 6.
Asst. Prof. Dr. Amonsak Sawusdee, Head of the School of Natural Resources and Environmental
Technology Program, Walailak University, presented to the meeting the activities of Fishery
Improvement Program (FIP) in Surat Thani province, including fisheries, biology, and catch of
blue swimming crab, as well as ecosystem, hydrodynamics and environmental parameters in
Surat Thani Province. The presentations are shown in Annex 7.
Ms. Varatip Buakaew, Head of Natural Resources Department, GISTDA, suggested that there
were some data from satellite with MODIS system which would be useful for the Project
implementation, such as chlorophyll and temperature. She also asked about the dissemination
of the Project information. Mr. Weerasak Yingyuad noted that the Project information had
been propagated via website and facebook. Ms. Ratana Munprasit added that each country
had to provide the report of Project implementation, which would be distributed nationally
and regionally.

MATTERS FOR CONSIDERATION
A. Project Site and Priority Fisheries Species in Trat Province
Mr. Kumpon Loychuen proposed to the meeting for consideration the Fisheries Refugia site

in Trat Province. It was the fishing ground, both small-scale and commercial, of Indo-Pacific
mackerel throughout Trat Province covering the area of 5,809.82 km? (Figure 1). He also
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proposed Indo-Pacific mackerel to be priority fisheries species with its critical period in
January-April, referenced by the technical information previously presented.
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15) Members of the meeting were invited to discuss on the Fisheries Refugia site and priority
species in Trat Province, based on the proposed map and presented technical information.

16) Mr. Amnuay Kongprom, Director of the Southern Gulf Fisheries Research and Development
Center (Songkhla), Department of Fisheries, agreed on the proposed site and species.
Nevertheless, he showed his concern about one of the Project key performance index which
was 50% decrease of fishing effort in critical period, whereas it must be 100% prohibited in
spawning period as defined in “the Royal Ordinance on Fisheries B.E. 2558, 2560 (2015, 2017)
of Thailand”

17) Ms. Praulai Nootmorn noted that the proposed site was just the area for Project study, not
the actual Fisheries Refugia site. She also mentioned that additional data on the effect of the
catch of juvenile and matured Indo-Pacific mackerel were needed.

18) Ms. Ratana Munprasit commented that technical clarification for the Fisheries Refugia
boundary was needed.

19) Mr. Weerasak Yingyuad, Technical Coordinator of the Fisheries Refugia Project, and Technical
Officer, SEAFDEC, commented that conceptual framework of Fisheries Refugia for Indo-Pacific
mackerel in Trat Province might be consistent with the existing management scheme in the
central part of the Gulf of Thailand. He also suggested that additional data collection of
mature fish in the area was needed.

Page 5 of 65



SEAFDEC-UNEP-GEF-THAILAND: REP-TH11

20) Dr. Supawat Kan-atireklap commented that there should be obvious rationale for the selected
species. He agreed on the site, but had a concern on the Project-site boundary line at Thai-
Cambodian border which may cause territorial problem.

21) Mr. Weerasak Yingyuad responded to Dr. Supawat that Indo-Pacific mackerel had been
selected as priority species based on the needs of stakeholders in the previous Stakeholder
Consultation Meeting in Trat Province; it was also based on the presented technical
information in this meeting.

22) Ms. Praulai Nootmorn commented that, due to territorial problem, the boundary line of
proposed site at Thai-Cambodian border should be shifted a little further from the border line.

23) Meeting Resolution: Indo-Pacific mackerel would be priority species in Trat Province.
Proposed Fisheries Refugia site would be adjusted by a little shift of the boundary line at Thai-
Cambodian border, as shown in figure 2.
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Figure 2 Proposed Fisheries Refugia site in Trat Province

B. Project Site and Priority Fisheries Species in Surat Thani Province

24) Ms. Ratana Munprasit proposed to the meeting for consideration the fisheries refugia site in
Surat Thani Province. It was the coastal area of Surat Thani Province including Samui,
Phangan, and Ang Thong Islands covering the area of 4,975.99 km? (Figure 3). She also
proposed blue swimming crab to be priority fisheries species, referenced by the technical
information previously presented.

25) Members of the meeting were invited to discuss on the Fisheries Refugia site and priority
species in Surat Thani Province, based on the proposed map and presented technical
information
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Figure 3 Initial proposed Fisheries Refugia site in Surat Thani Province:
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26) Asst. Prof. Dr. Amonsak Sawusdee commented that Project site for management of blue
swimming crab resource should be specific on their nursery ground. He further noted that
information under ongoing blue swimming crab Fishery Improvement Project (FIP) in Surat Thani
Province would indicate their spawning ground as well as the peak of their spawning season.

27) Ms. Praulai Nootmorn noted that blue swimming crab was the important economic marine
species in Thailand; and Ban Don Bay in Surat Thani Province was their significant habitat and
fishing ground, in which the concrete management was needed. She commented that study
of catch and fisheries from their small-scale fishing gears, i.e. crab gill net and crab trap should
be conducted via the information from fishing log book. She noted that the integration of FIP
and Fisheries Project could make the most advantage in the area.

28) Mr. Weerasak Yingyuad noted that data required for blue swimming crab management, such
as spawning period, nursing period, threat, fisheries, environment etc., could be obtained
using budget from Fisheries Refugia Project.

29) Mr. Weerachai Phetsut, Instructor of Science Program in Fisheries, Maejo University at
Chumphon, noted that: from the studies, migration of blue swimming crab for spawning was
affected by environmental factors especially salinity and temperature.

30) Mr. Kumpon Loychuen commented that the area of Project site might be scoped to be within
the nursery ground of the crab.

31) Ms.Tipamat Upanoi, Director of the Marine and Coastal Resources Research and Development
Center, the Central Gulf of Thailand, Department of Marine and Coastal Resources, informed
the meeting about the information from the Department of Marine and Coastal Resources
that: juveniles of blue swimming crab were found mainly in seagrass bed, followed by
mangrove, in the average length of 10 cm. The significant seagrass beds in Surat Thani
Province were found in the joint area of Surat Thani-Chumphon Provinces as well as the area
in the districts of Leam Pho, Phum Reang, Chaiya, and Tha Chang.

32) Ms. Ratana Munprasit expressed an opinion that the area around Samui and Phangan Islands
should be excluded from the Project site due to insufficient data of blue swimming crab
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resource and fisheries. She also noted that the site should be scoped within Ban Don Bay for
convenience of Project implementation.

33) Asst. Prof. Dr. Amonsak Sawusdee, proposed the idea that boundary of the site should extend
from Ban Don Bay upward to Tha Chana district, closed to Chumphon Province.

34) Mr. Amnuay Kongprom noted that mature stage of the crab should also be considered as a
critical period due to the fact that the matured crabs were frequently found in the catch of
blue swimming crab fisheries.

35) Ms. Tipamat Upanoi agreed to consider on matured crab. She suggested that the boundary
of Project site should not be scoped within Ban Don Bay, but should extend rightward to reach
the protected area of Mu Koh Ang Thong National Marine Park, as to fully cover the habitat
of matured crab.

36) Ms. Ratana Munprasit responded to the mentioned opinions that: for Project
implementation, it had to clearly identify the critical period in the life cycle of priority species,
because the management schemes were different for each life cycle stage. She also noted
that: it did not matter how big the area was, but it had to be identified as specific area of
significance to the critical stage of its priority species; and community-based management
measure had to be applied in such the area.

37) Mr. Weerasak Yingyuad added that: due to the limitation of time and budget, the Project
could not reach the goal for overall life cycle of the target species, thus the most significant
critical stage should be selected for the success of the Project. In his opinion, the area in Ban
Don Bay could be the Project site for blue swimming crab management; however, migratory
route of the blue swimming crab population in the area should be studied.

38) Dr. Supawat Kan-atireklap noted that the management measure for a single stage of life cycle
might not reach the aim of conservation. In case of blue swimming crab, overfishing of
matured crab could affect the volume of their larvae which was the target of Project
implementation. He suggested to choose the best procedure even if more time was
consumed.

39) Meeting Resolution: Blue swimming crab would be the priority species in Surat Thani Province.
Proposed Fisheries Refugia site would be the coastal area from shoreline of Surat Thani
Province straight rightward closing to the protected area of Mu Koh Ang Thong National
Marine Park, as shown in figure 4.
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Figure 4 Proposed Fisheries Refugia site in Surat Thani Province

V. ANY OTHER BUSINESS. (None)
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ANNEX 1

AGENDA

The First Meeting
of National Scientific and Technical Committee

17th December 2018

Department of Fisheries, Bangkok, Thailand

Report of the Chairperson
Matters of Report

2.1. Notification of the Department of Fisheries No. 11302561 Re:
Appointment of Thailand’s National Scientific and Technical Committee
dated 27" November 2018

2.2. Overview of background of the project: Establishment and Operation
of a Regional System of Fisheries Refugia in the South China Sea and
Gulf of Thailand

2.3. Progress of project implementation

2.4. Technical information of fisheries, fisheries resources, and ecosystem
in Trat and Surat Thani Provinces

Matters for Consideration

3.1. Project site and priority fisheries species in Trat Province
3.2. Project Site and Priority Fisheries Species in Surat Thani Province

Any Other Business
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ANNEX 2
LIST OF PARTICIPANTS

Thailand’s National Scientific and Technical Committee

1. Ms. Praulai Nootmorn Senior Expert in Marine Fisheries, Committee
Department of Fisheries
(Thailand’s National Focal Point)
2. Mr. Amnuay Kongprom Director of the Southern Gulf Fisheries Committee
Research and Development Center
(Songkhla), Department of Fisheries
3. Mr. Supawat Kan-atireklap, Director of the Marine and Coastal Resources | Committee
Ph.D. Research and Development Center, the
Eastern Gulf of Thailand, Department of
Marine and Coastal Resources
4. Ms. Tipamat Upanoi Director of the Marine and Coastal Resources | Committee
Research and Development Center, the
Central Gulf of Thailand, Department of
Marine and Coastal Resources
5. Asst. Prof. Amonsak Sawusdee, | Head of the School of Natural Resources and | Committee
Ph.D. (Mr.) Environmental Technology Program, Walailak
University
6. Mr. Weerachai Phetsut Instructor of Science Program in Fisheries, Committee
Maejo University at Chumphon
7. Ms. Varatip Buakaew Head of Natural Resources Department, Committee
GISTDA (represented Director of Geo-
Informatics Applications and Service Office)
8. Mr. Taweekiet Amornpiyakrit, | Senior Program Officer, Southeast Asian Committee
Ph.D. Fisheries Development Center
9. Mr. Kumpon Loychuen Director of the Eastern Gulf Fisheries Committee and

Research and Development Center (Rayong),
Department of Fisheries

Secretary

10. Mr. Udom Khrueniam

Head of the Fishing Ground Development and
Rehabilitation Unit, Eastern Gulf Fisheries
Research and Development Center (Rayong),
Department of Fisheries

Committee and
Assistant
Secretary

Observers

Ms. Ratana Munprasit

Fisheries Refugia Project Staff, Department of Fisheries

2. Ms.Pannalak Srithong Fisheries Refugia Project Staff, Department of Fisheries
3. Ms.Jutima Jangjaiboon Fisheries Refugia Project Staff, Department of Fisheries
4. Ms.Chanokporn Muenchamnan | Fisheries Refugia Project Staff, Department of Fisheries
5. Mr. Weerasak Yingyuad Technical Officer, SEAFDEC
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ANNEX 3
(Unofficial Translation)

Notification of the Department of Fisheries
No.1130/2561

Re: Appointment of Thailands National Scientific and Technical Committee

The Department of Fisheries has have a cooperation for implementation of the project
entitled «Establishment and Operation of a Regional System of Fisheries Refugia in the South China

Sea and Gulf of Thailand” funded by Global Environmental Facility (GEF), which aim to improve
management system of fisheries and critical marine habitats linkages in the South China Sea
and Gulf of Thailand as well as promote sustainability of fisheries and fishing communities in the
region. There are 6 countries participating in the Project, namely The Kingdom of Cambodia,
Republic of Indonesia, Malaysia, Republic of the Philippines, The Socialist Republic of Vietnam,
and The Kingdom of Thailand.

Whereas the committees, indicated by names, in the previous Notification, No. 340,2560, have
changed their positions in their responsible offices, and as the resolution of Thailand>s National

Fisheries Refugia Committee Meeting on 10" October 2018 at the Department of Fisheries, Bangkok,
therefore, the Notification of the Department of Fisheries No. 340,2560 Re: an Appointment of

Thailand’s National Fisheries Refugia Committee and Thailand’s National Scientific and Technical
Committee, dated 5t April 2017 shall be repealed. Thus, Thailand’s National Scientific and Technical
Committee shall be appointed comprising the following members:

1. Senior Expert in Fisheries Management, Department of Fisheries Chairman

2. Director of Marine Fisheries Research and Development Division, Vice Chairman
Department of Fisheries

3. Ms. Praulai Nootmorn, Senior Expert in Marine Fisheries, Department | Committee
of Fisheries (Thailand’s National Focal Point)

4. Special Expertinthe Research of Resources and Environment in Committee
Marine and Coastal Ecosystem, Department of Marine and Coastal
Resources

5. Director of the Central Gulf Fisheries Research and Development Committee

Center (Chumphon), Department of Fisheries

6. Director of the Southern Gulf Fisheries Research and Development | Committee
Center (Songkhla), Department of Fisheries

7. Director of the Marine and Coastal Resources Research and Committee
Development Center the Eastern Gulf of Thailand, Department of
Marine and Coastal Resources

8. Director of the Marine and Coastal Resources Research and Committee
Development Center the Central Gulf of Thailand, Department of
Marine and Coastal Resources

9. Ms. Penchan Laongmanee, Lecturer of the Faculty of Marine Committee
Technology, Burapha University, Chanthaburi Campus

10. Asst. Prof. Dr. Amonsak Sawusdee, Head of the Natural Resources Committee
and Environmental Technology Program, Walailak University

11. Director of Geo-informatics Applications and Service Office, Geo- Committee

Informatics and Space Technology Development Agency (Public
Organization)
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12. .Mr. Weerachai Phetsut, Instructor of Science Program in Fisheries, | Committee
Maejo University at Chumphon

13. Technical Officer from Southeast Asian Fisheries Development Committee
Center

14. Director of the Eastern Gulf Fisheries Research and Development Committee and
Center (Rayong), Department of Fisheries Secretary

15. Mr. Udom Khrueniam, Technical Officer of the Eastern Gulf Committee and
Fisheries Research and Development Center (Rayong), Department | Assistant
of Fisheries Secretary

16. Mr. Jirawut Kampirote, Technical Officer of the Central Gulf Committee and
Fisheries Research and Development Center (Chumphon), Assistant
Department of Fisheries Secretary

Terms of Reference of Thailand’s National Scientific and Technical Committee are:

1. Support data, evaluation, review, co-ordination, and advice, from a scientific and technical
perspective, for the implementation of the Project entitled «Establishment and Operation of a
Regional System of Fisheries Refugia in the South China Sea and Gulf of Thailand~ in Thailand;

2.  Provide the Thailand's National Fisheries Refugia Committee with technical guidance and
suggestions;

3. Review technical information and progress reports from Site-Based Fisheries Refugia
Management Boards regarding the purpose of the Project;

4. Facilitate co-operation with relevant organizations to enhance the comprehensive and

accurate technical information for managing fisheries refugia; and
5. Take the other necessary technical actions for the effectiveness of Project
implementation in Thailand.

This Notification shall be effective from now on.

Notified on 27t November B.E. 2561 (2018)

Signed Adisorn Promthep

(Mr. Adisorn Promthep)

Director-General of the Department of Fisheries
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ANNEX 4

OVERVIEW OF BACKGROUND OF THE PROJECT: ESTABLISHMENT AND OPERATION OF A REGIONAL
SYSTEM OF FISHERIES REFUGIA IN THE SOUTH CHINA SEA AND GULF OF THAILAND

ZEN N )
Overview
of

Fisheries Refugia
Project

\@/ @ UN& &

envionment  gef

8 Agracmniy

< The Global Environment Facility (GEF) was established on the eve of the 1992
Rio Earth Summit, to help tackle our planet's most pressing environmental problems

+» GEF has provided US$14.5 billion in grants and mobilized US$75.4 billionin
additional financing for almost 4,000 projects

gy Reversing Environmental Degradation Trends

SCSy ) T
in the South China Sea and Gulf of Thailand
———

(2002 — 2008)

____ Mangroves

| Coral Reefs

| Seagrass

| Wetlands

| Land—based Pollution
| Fisheries
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Review of Information Collated by the South China
Sea Project on Links Between Fish Life-Cycle and
Critical Habitats

<+ MNational Reports on Fisheries

< Mational Reports on Coral Reefs,
Seagrass, Wetlands, Mangroves

< 142 Habitat Site
Characterisations

<+ Habitat Demonstration Site
Documents

< The South China Sea Meta-
Database

UNe &

g/\
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ESTABLISHMENTAND OPERATION OF A
REGIONAL SYSTEM OF FISHERIES REFUGIA
IN THESOUTH CHINA SEA AND GULF OF
THAILAND

@ & UN® ‘g

Participating Countries:
= Cambodia
+» Indonmnesia
= Malaysia

= Philippines

= Thailand

= Viet Nam
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Fisheries of the South China Sea

Fish stocks critically important for food security,
income, and foreign exchange

I

| Fish production from SCS = 10% of global production |

I

| Most fish stocks fully-fished or over-fished |

|

| Future landings will decline unless total effort reduced |

l

| Difficult to reduce effort — high community dependence |

@ UNe &

environment gef

Role of Fisheries Habitats in Sustaining Fisheries

SCS habitats play a critical role in sustaining
fish stocks, food supply, and incomes

Habitats are refuges for fish during critical stages of their
life-cycles - e.g., as larvae, when spawning, and feeding

r INTERNAL INFORMATION SESSION ON THE
@ U N i CGI:) SEAFDEC/UMEP/GEF FISHERIES REFUGIA PROJECT
environment Q&

S ) <+ Located at centre ofthe Indo-

3,5 Ouean B Goustal Misnapemen west Pacific biogeographic province
e e s en e e Yie (global & local significance)

+11% of the world's total mangrove
is found along the margins of the
South China Sea (SCS)

<+~930,000 ha of coral reef in
coastal waters ofthe SCS

«~78,000 hectares seagrass (~1/3
of the 60 known seagrass species)

<+ Significant basin-wide and intra-
country variation in the richness and
extent of habitat building species

<+ Degradation andloss of habitats is
a resultof a multitude of persistent
andemerging threats
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@ UN® &

environment gef

Loss of Fisheries Habitats of the South China Sea

Continued decline in the total area of habitats has
raised serious concerns for sustainability of fisheries

Estimated Decadal Rates of Habitat L oss:
<+ Seagrass — 30%

< Mangroves — 16%

<+ Coral Reefs — 16%

++ Fishing is a key factor in the
continued loss of marine habitats
and biodiversity in the South
China Sea

&> UN® Lt

environment gef

Development of the Fisheries Refugia Concept

.‘L_\E{'L ‘1“ t‘;"}'

Fisheries Refugia:

Specific areas of significance to
the life-cycle of fish species

< Should be defined in space and
time

< Should MOT be no-take zones
<+ Serve to safeguard spawning
aggregations, nursery grounds,
and migration routes

FISHERIES
REFLAGLA
AND MARINE FISH
wFECYCLES 5 ¢

. Y.

Fisheries Refugia are “Spatially and geographically defined, marine
or coastal areas in which specific management measures are applied
0 sustain important species [fisheries resources] during critical
phases of their life-cycle, for their sustainable use.”

@r UN® Lo

environment gEf

Goal & Objectives

Longer-term goals of the fisheries refugia initiative: H
This project focus on transformational change in how the fisheries and environment sectors work
together
Aim to contribute to:
< improved integration of habitat and biodiversity conservation considerations in the
management of fisheries in the South China Sea and Gulf of Thailand
< improved national management of the threats to fish stock and critical habitat linkages within
fisheries refugia; and,
enhanced uptake of good practice in integrating fisheries management and biodiversity conservation in
the design and implementation of regional and national fisheries management systems

The Specific Objectives:
“te aperare and expand the neswvork of fisheries refugia in the Sowth China Sea and Goliof Thailand for
the improved management of fisheries and critical marine habitats linkoges
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® @ UNe
environment

Stakeholder Consultations Intergovernmental Technical Workshopson
on Refugia Concept Guidelines on Refugia Mapping Known Refugia

-

Review of Fish Egg and Developmentofa Conductof Regional

Larvae Data for Refugia Fisheries Refugia Training Events on Refugia
Identification Information Portal Science and Management

Conduct of Country Consultations on the Identification
and Establishment of Fisheries Refugia Sites

Review of Information Collected by SEAFDEC on Larval
Fish Distribution.and Abundance

All Larvwl Fisdy

(1 200m )
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@) UN® &

Review of Information Collected by SEAFDEC on Larval
Fish Distribution and Abundance

Sardinella spp.

Review of Information Collected by SEAFDEC on Larval
Fish Distribution and Abundance

Scomberomorous spp.

Identification of Fisheries Refugia Sites

52 known spawning and nursery areas identified

Site Information Collated:
Site name

Geographic location
Species utilising the site
(spawning/nursery)

Time of year used

+
t..

*
.‘t

*,
t..

*,
t.t

General need for more
detailed information about
species usage of sites to
develop management
measures
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& f:/_-_:-:L M av 49
@ @ UN®

gef

Identification of Fisheries Refugia Sites

Sites Identified " iy
<+ 14 sites for inclusion® _ — ™~
in initial system of M | =l #
refugia (green)

< 9 sites accorded Tt .

high priority for L - L

action once initial set - Ty e gl N

established (blue) i T N PP - st
e e e N P

< Additional 29 spawning - b3 = &l

and nursery areas for which ™ e T T

further information are T Lt s,

required (red) B At SO0V, S .

Initially proposed Fisheries Refugia sites in Thailand

Implementation and Selection of Fisheries Refugia Sites

.,N" -~ “ PropTee \w\
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& UNe
environment

&

gef

Global Enviromunent Faciity (GEF)

Umted Nanons Environment Programme {(UN Environment)

GEF Agency

Southeast Asian Fizsheniez: Development Center (SEAFDEC)

Bxecuring Parfner

Department of Fishenes

Bxecuring Parmcr

Development of a Re

&

gef

ional System of

Regional Actions

= Regional information
and data management
for refugia system

= Targeted demonstration

activities
= Capacity development
= Supporting regional
fisheries management

= Monitoring and
evaluation

Fisheries Refugia

coordination

Strengthening the

management of
refugia

National Actions

Enhancing national

enabling environment

Building the national
and site-level science
and information base

Flanning operational

_________________________

Local Actions

- Establish local
management boards

= Delineate refugia
boundaries/formal
designation of sites

= ldentify fisheries
management
problems/solutions for
refugra sites

= Establish regulations
and monitoring

EAF> UNG&

environment

&

gef

Technical
Guidance
Poltical
National Support
Lead
Agencies

Decision-making flowchart and organizational chart

National Structures

National Fisheries Refugia

Committees

| National Scientific and
Technical Committees

Site Based

Manngement Boards

— Gesadance (implementaton)
— Gurance [decition making)
e Reporting lines

— OGO Ope a0

Regional Structures

Project Steering
Committee

Regional Scientific and
Technical Commitiees
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ANNEX 5

PROGRESS OF THE PROJECT IMPLEMENTATION

@ U

Project
Implementation

!

0 UNG®
environment gEf

2010 Projectldentification Form (FIF) proposed

2014, Jan: Regional Initiation Workshop forthe Preparatory Phase of the
SEAFDEC/UMEPRIGEFIProject (in Thailand)

2014, Feb: Institutional Stakeholder Consutation Warkshops (in each
paricipating country)
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2014, May: RegionalValidation Workshop forthe FPreparatory Phase of the
SEAFDEC/JUMERP/GEFR/FProject (in Indonesial

2018, Sep: The First Regional Scientificand Technical Committee Meeting
{in Thailand)

2018, Dec: The First Meeting of the Project Steering Committee

2017, Mar 31st: Letter of Agreement (LOA) between SEAFDEC and DOF

2017, Apr 5th: “Thailand's Mational Fisheries Refugia Committee™ and
Thailand's Mational Scientific and Technical Committee

2017, Jun 21st: Budgettransferredto DOF (39,210 LISE)

2017, Jul: Kick off the Project implementation in Thailand

Stakeholder Initiation Meeting at Samui Island, Surat Thani Province

= To survey for initial baseline data of small scale fisheries andfishermen in Samui
Island

SEAFDECTUNEPAGEFI N alland)
INITIATION AT KOH samuL
ON 13-20 JULY 2017 IN SURAT THANI PROVINCE
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= To introduce the Fisheries Refugia Projectto the stakeholdersfrom both public
and private sectors

* To seekfor the opinion of suitable key species and project site inthe area
+ Indo-Pacific mackerel
« Fourfingerthreadfin (Pla Ku Rao)
« White pomfret
= Initially agreedfor Chong Changto be the Fisheries Refugia site

« To seekfor the nomination of Site-Based Management Board

* To informto the stakeholders from both public and private sectors the Notification
ofthe Department of Fisheries onthe Appointment of National Fisheries Refugia
Committee and National Scientificand Technical Committee

* To considerthe membership of Site-Based ManagementBoardin Trat Province

= To introduce the Fisheries Refugia Projectto the stakeholdersfrom both public
and private sectors

= To informto the stakeholder from both public and private sectors the Notification of
the Department of Fisheries on the Appointment of National Fisheries Refugia
Committee and National Scientific and Technical Committee

« To considerthe membership of Site-Based ManagementBoard in Surat Thani
Province

* To introduce the Fisheries Refugia Projectto the fishermen, local stakeholders,
NGOs, andrelevant publicorganizations

= To overview the marine fisheriesresources andfisheriesin Trat Province

= To discuss onthe following items
+ Programs/projects/activities related to marine resource sustainable
developmentin Trat Province
= Priority fisheries andthreats to the life cycles of imporntantspecies
= Stakeholderanalysis
+ Collation of baseline information and datarelatedto fish life cycles and
criticle habitat linkage
= Planning of socio-economic survey in fisheries refugia site
« Communication and media
SEAFDECIUNERIGEF Miallandi)s
S$tawanoider Consuftation Workshop
Trat Provincs, Thaliand, 27-28 February 2018
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2018, Feb

« Tointroduce the Fisheries Refugia Projecttothe fishermen, local stakeholders,
MGOs, and relevant public organizations

« To overview the marine fisheriesresources andfisheriesin Trat Province

* To discuss onthe following items
« Programs/projectsfactivities relatedto marine resource sustainable
developmentin Trat Province
* Priarity fisheries andthreats tathe life cycles of important species
« Stakeholderanalysis

Collation of baseline information and data relatedto fish life cycles and
criticle habitat linkage

Planning of socio-economic survey in fisheries refugia site
« Communication and media

L]

SEAFDECH NEPATEF Thallandis
Consurtation

WOrkEhop
Trat Provines, Thaliand, I7-28 Fabruary 3018

SEAFDECHUNEPIGER M ellandf)S

Staksholder Consuitation Workshop
Trat Provinca, Thaliand, 27-28 February 2018
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_ Stakeholder Consultation Workshop in Trat Province (cont)

Result of the workshop

* Programs/projectsfactivities related to marine resource sustainable development
in Trat Province were provided

+ |Influence and interest of each stakeholderwere analyzed

* Priority species were proposed as follows:
+ Blue swimming crab
+ Mantis shrimp
* Indo-Pacific mackerel
+ Banana shrimp
* Indian squid
« Bigfin reef squid
* Horseshoe crab

SEAFDECIUNEPATER Thallondis
Consultation Workehop
Trat Provincs, Thaliand, I7-28 February 2018

. Stakehokder Gonsuitation Warkshop i Samu siand, Surat Trani Princs.

* Tointroduce the Fisheries Refugia Projecttothe fishermen, local stakehaolders,
MGOs, andrelevant public arganizations

* To overview the marine fisheriesresources andfisheriesin Samuilsland

* To discuss onthe following items

+ Programs/projects/activities relatedto marine resource sustainable
developmentin Samuilsland

« Priarity fisheries andthreats to the life cycles of important species
« Stakeholderanalysis

« Collation of baseline information and data relatedta fish life cycles and
criticle habitat linkage

+ Planning of socio-economic surveyinfisheries refugia site
= Communication and media

SEAF T NE PR R T alendild
Consutation

Stakahodder ‘Workshop
Samul kstand, Surat Thand Provincs, Thaliand, 25-28 Aprll 20138
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SEAFDECUNEPIGEFI allandiho
Staksholder Consultation Workshop
Samul istand, Surat Thani Provincs, Thaiiand, 25-25 April 2018

2018, Feb

Result of the workshop
» Programs/projects/activities related to marine resource sustainable development
in Samuilslandwere provided
» Influence and interest of each stakeholderwere analyzed
» Priority species were proposed as follows:
* Blue swimming crab
« Shrimp
* Indo-Pacific mackerel
» Giant sea catfish (Pla Riew Kiew)
= Talang queenfish (Pla Sara)
« Barracuda (Pla Sark)
« Spanish mackerel
« White pomfret

. Sﬁ'ﬂ. turtle, Dﬂlphi"' Giﬂl'lt {:Iam. SEAFIELI NE AT EF Tl andid
Sea cucumber Workshop
Zamul ketand, Zurat Thanl Provinos, Thalland, 25-2% Aprll 2018
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2018, Aug
-~ The First Meetings of NFRC and NSTC in Bangkok

« To overview background of Fisheries Refugia Projecttothe Mational Fisheries
Fefugia Committee, and the Mational Scientificand Technical Committee

« To introduce to the Committees the memberships of “Mational Fisheries Refugia
Committee”, “*Mational Scientificand Technical Committee”, and *Site-Based
ManagementBoards®

* To repaort to the Committees the following items:
« Work plan and budget
« Preliminary implemertation
* Priarity fisheries species
+ Baszeline information to be collected

SEAFDECIUNERATEF Taatlandi?
The First Mestings of Thalland National Fisherss Refugis Committss
and Thaltand Scksntific and Technical Commithes

22 august 2015, Bangiok, Thaland

2018, Aug

Resolution of the meeting

» Intensive scientific andtechnical information are to be well-prepared under
Mational Scientific and Technical Committee consultation for accurate-defined
areas priorto the next proceeding

* The committee members are to be defined by their positions unless any members'
names are necessary. Lists ofmembersand TORs of allthe Committeesarato
be amended and proposedtothe next meeting for consideration

» Priorityftarget species areto be considered and definedvia Mational 3cientific and
Technical Committee consultation onthe basis of area-based scientificinformation

+ Data collection isto be scoped onthe basis of Project objectives andwark plan
which would be the key factors for Project achievement

SEAFDECUNERAGEF Thallandi?
The First Mestings of Thalland Natienal Fisherses Refugls Commithss

and Thalland Zclentific and Technical Committes
72 nugust 2018, Banguok, Thalkand
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2018, Oct
- Consultation Meeting for Project Implementation at DOF

* To prepare some inputs forthe 2nd Mational Fisheries Refugia Committee (MFRC)
meeting including
+ Priarity species and actual sitesfor Projectimplementation
« Memberships andterms of reference (TOR) of Project committees
+ Meeting allowances andtravel expenses for committee members

SEAFDECUNERATEF T alandd®
Consultation Mesting of the Project implsmentation
sth October 2018, Bangiok, Thalkand

2018, Oct

Resolution of the meeting

* Priority species and Project sites
» Trat Province:
Friority species: Indo-Pacific mackerel
Froject site: Trat Bay to Thai-Cambodia border at Khlong Yai District
» Surat Thani Province
Friority species: Blue swimming crab
Froject site: Ban Dion Bay

SEAF DECTL NEPAGEFS Thallendill
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Resolution of the meeting (cont.)
« MFRC is chaired by Directar General of the Department afFisheries and
compaoses ofthe senior executive representatives from the following arganization:
- Department of Fisheries
- Department of Marine and Coastal Hesources
- Kasetsar University
- GISTDA
« 3T is chaired by Senior Expert in Fisheries Management afthe Department of

Fisheries and composes ofthe of seniortechnical representatives fromthe
following organization:
- Department of Fisheries
- Department of Marine and Coastal Resources
- Kasetsart L., Burapha ., Walailak L.
SEAFDECTUNERATE R T landils
Consultation Mesting of the Project

Sth October 3018, Bangikok, Thalkand

2018, Oct

+ To propose Indo-Pacific mackerel to be the priority species in Trat Province and
blue swimming crab to be the priority species in Surat Thani Province

« To proposetherevised membershipsand TORs of NFRC and MNSTC for
consideration

« To propose quarterly progress report, expenditure repornt, costed work plan, and
cash advance requestfor approval

SEAF D NEPAGE R TallandiV
The Sscond Mestings of Thaand Mational Flehsnss Refugia Committss
1oth October 2015, Bangok, Thaliand
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2018, Oct

Resolution of the meeting

« Priarity fisheries species and project sitesare to be considered and defined by
rational Scientific and Technical Committee

« 1) Senior Expen in Resources and Environmental Research in Marine and Coastal
Ecosystem, Depantment of Marine and Coastal Resources, and 2) representative
from Project Coordinating Unit, are to be added as the members of National
Fisheries Refugia Committee

« 1) Senior Expen in Resources and Environmental Research in Marine and Coastal
Ecosystem, Department of Marine and Coastal Resources, 2)Lecturerfrom Mae
Joe University, Chumphon Campus, 3) Representative from GISTDA, and 4)
Researcherfrom SEAFDEC areto be added asthe members of National
Scientific and Technical Commitiee

+ gquarterly progress report, expenditure repaort, costed work plan, and cash advance

requestare approved
SEAFDECUNE AT E R T alendin
The scond Mestings of Thalland National Fishsries Refugla Commithes
10th October 2018, Bangeok, Thakand

* to discuss ontechnicalinformation available for defining priority species and
fisheries refugia sitesin Tratand Surat Thani Provinces

SEAFDECUNEPRGEF I aailand/ 1)
Consuttation Mssting of the Project
13rd November 2018, Bangkok, Thaliand
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Resolution of the meeting

« Priority species and Project site in Trat Province:
- Priority species: Indo-Pacific mackerel

-

- Project site: the coastal area of Trat Province,

including Chang and Kud Islands

SEAFDEC NEPAGEF Thalland' 10

Consultation Masting of the Projsct impismantation
13rd Noveambsr 2018, Bangkok, Thaland

Resolution of the meeting

= Priority species and Project site in Surat Thani Province:
- Priarity species: Blue swimming crab

‘@

'1-.\.
e - Project site:
VB . e coastal area of Surat Thani Province,
BRI I B ’ including Samui and PhaMgan Islands

SEAFDECTUNEPAGEF Thalland! 10
Consultation Mesting of the Projsct
13rd Novembsr 2018, Bangkok, Thalkand
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ANNEX 6

TECHNICAL INFORMATION OF INDO-PACIFIC MACKEREL RESOURCE AND FISHERIES IN
TRAT PROVINCE

UN&

environment gef

] Resources & Fisheries

t Province

Indo—Pacific Mackerel from small-scale fisheries in Trat Province
in 2007— 2008

Gl nets:
- small-adut 100 ~21.5 (16.0741.28) om
masfy adit: 155 - 170 on v

ey

Bamboo staks traps

- emall-adit 90210 (14521201) em 3
- masfy smal: 13.0-145 on
J
Source: Sini and Srikum (2012)
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Indo—Pacific Mackerel from small-scale fisheries in Trat Province
in 2007- 2008

& v;'{?b

Gl neta:
- smadi-ackdt: 100 ~21.5 (16.0741.28) om
masfy addt: 155 - 170 on v
s
Bamboo staks traps: - (
- small-ackdt 90-21.0 (14521201} om
- masfy =l 13.0-145 on

Source: Sin and Srikum (2012)

Indo-Pacific mackerel from gill nets in Trat Province in 2009

o
N A )
A Trat Pravince
s B
a Lt ) TR Livee
\ '\\ i i g '\!"‘"“"‘"
'\’-ﬂn‘"' , - S ) [
) %'y S
1w "fﬂ‘w 3 2 beb
N N e
=\ h b 2
& _as o
Gl nats: A ) "
small-adidt 9752025 (1623:047) om. g \*
DI "hd
}./\, ‘“’\‘\( ™ :f‘ ’-;
Ve \{?—fl"‘ L
n KMI,M
7 ‘
e Lo we Nrwy

Source: Suksumran, Siri, and Tunviai (2009)
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Indo—Pacific Mackerel from small-scale and commercial fisheries
in Trat Province in 2009

1300
Malas:
- smatb-adit 133203 (163121.07) on

Famalas:
- smafhaddt 135234 (1883:1.11)) on

1150
A Samgling sites of comunercal fi
@ Sragiing soes of sunsll seade ibery
Sme Knrueniam, Charoensombat, Yangphonkhan, anc Munprast (2008)

Indo-Pacific mackerel from push nets in Trat Province in 2010

e

N mﬂadlt. 90-170 \
' (137122.19) omn L\

- s

Soume Stlmmmnandnu\gﬂa(zmm
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@, UNe &

Fhrueniam, U, and Charsonsombat, B, 2012, Maturation of Indo-Pacific madeere] {Rastrelliger brohpsoma (Blesker,
18511} along the ooast of Trat Provimce. Tedhnical paper Mo, 32012, Marine Fisheries Ressanch and
Deew eloprment Bureau, Depariment of Fisheries, Ministry of Agriculure and Cooperafives. 16 pp.

Fhroeniam, U, Chareonsomibat, B, Yangphorkhan, B., and Munprasiét, B. 2013 Sorme biclogy of Indo-Pacific
miackere] {Rastrmlliger hrchysoma (Bhesioer, 1351 )) and Indian madosrel (AL kanaagurta (Cuwier, 1516} n Trat
FProvince, 2008, Tedmnical paper No. 32012, Marine Fisheries Ressanch and Developrent Bunsau, Depariment
of Fisheries, Ministy of Agriculiure and Cooperafves. 17 pp.

Sirl, J. and Srikoorn, T. 2012, Inde-Pacific miackeral rescurce froen small scale Sisherizs in Tref Province.  Techmical
paper Mo 222012, Marine Fisheries Ressarch and Developrrent Bures, Department of Fisheries, Ministry of
Agricufure and Cooperafives. 24 pp.

Sulesarniran, ML, S, J., and Terwilai, B 2013, Important small-scals fisheries around Trat Provines in 2008,
Extenzion paper Mo 22013, Marine Fisheries Ressarch and Dersloprrent Bures, Department of Fisheries,
Iinestry of Agriculiure and Cooperafives. 27 pp.

Sukczamiran, M. and Thongsila, K. 2015, Push net fishenies inthe castern gulf of Thailand. Techmical paper Mo,
12015, Marine Fishenes Ressarch and Dev sloprment Bureau, Department of Fisheres, Ministry of Agriculure
and Cooperafives. 29 pp.

Stomach Content Analysis of Indo-Pacific Mackerel

Phylum
Phylum Chordata Phytoplankton
Phylum
Mollusca 4,60% 1.29%
Protozoa
1.30%
3.86%

Source: Saikiang, Pinputtasin, Chamason, and Kaawmun (in print)
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Thalassionema frauenfeldii  Thalassionema nitzschioides
SouroeSaﬁmg. PhptM{ Chamason, and Kaewmun (in print)

Unidentified Copepods 2 Euterping sp. Codonellopsis ostenfeldii

Source: Saitiang. Pinputtasin, Chamuon, and Kaewmun (in print)
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Rhabdonella spiralis  Favella panamensis Corycaeus sp.

Source: Saikkang, Pinputtasin, Chamason, and Kaawmun (in print)

Source: Saikkang, Pinputtasin, Chamason, and Kaewmun (in print)
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ANNEX 7

TECHNICAL INFORMATION OF BLUE SWIMMING CRAB RESOURCE, FISHERIES, AND
ENVIRONMENT IN SURAT THAINI PROVINCE

UN® & G

environment QEf

| ces, Fisheries,
and Ecosystem mn Surat T Province

General Information of Surat Thani Province

» Located at the east of the southern part of Thailanc
covering the area of the sea and islands in the Gulf
of Thailand

Area: 12,892 km®

Coastline: 156 km

Islands: Koh Samui, Koh Pha-ngan, Koh Tao, and

Mu Koh Ang Thong

Living earned: agriculture, fisheries, vending, hotel
and tourism

YV VVVY
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Blue Swimming Crab

Scientific Name: Porasws polepicns. Limmaens (1758)

Commoz Name: Bise Swimming Crad

A

Source:Asst. Prof. Dr. Amonsak Sawusdee (ongeing FIP)

Quantity: 20,000 tons, Value: 3,200 millien bahts

11.2

Thailand
Philippines
Indonesia
China
Others

Global Production of Blue Swimming Crab
(cited from FAQ)
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Production of Blue Swimming Crab in Thailand

B Andaman Sea

B Gulf of Thailand

Production Ratio of Blue Swimming Crab
in the Gulf of Thailand and Andaman Sea

(cited from FAO)

Source: Asst. Prof Or. Amonsak Sawusdee (ongoing FIP)

Production of Blue Swimming Crab in Thailand

During 2001-2010)

———— = Volumn:Ton

Wiinomady (Av)
8
8

i - Vélu.e:MB
10,000
5000 B
0
2842 2544 2548 2548 2850 2882 2583

‘Year
amwuasanastsduifinlusanalnossndned w.a. 2544-2553
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Fishing Gear for Blue Swimming Crab

Source:; Asst. Prof. Dr. Amonsak Sawusdee (ongoing FIP)
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Source: Middle Guif Fisheries Research and Development Center (Chumphaon)

Fishing Ground of Crab Trap Fisheries

30 \
. - \

% b J

NGRS

Source: Middle Guif Fisheries Research and Development Center (Chumphen)
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Production of Blue Swimming Crab in Thailand

Size decreased

1987 2007

Avg. Carapace length: 14 cm  Ave. Carapace length: 8cm

e: Asst. Prof. Dr. Amonsak Sawusdee (ongeing FIP)

Fecundity of Blue Swimming Crab 3@

Fecundity: 229 538-2 850,061 eggs

2,000,000
1,800,000 .
= 1,600,000
> § 1:400,000 +
3 = 1,200,000 .
S = 1,000,000 P
< 800,000 ¥+
E 000000 %
400,000 =
200,000 - e
0 y - 7
1] 5 10 15
aunIensEana (cm)

Carapace width [cm)

Source: Asst Prof. Or. Amonsak Sawusdee (ongoing FIP)
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Blue Swimming Crab for Crab Bank =&

1 berriedcrabfor crab bank

SN

85 % hatched

3.2% survived

160 mature crabs -
077 % surved 20,765 firstcrabs

Source: Asst. Prof. Dr. Amonsak Sawusdee (ongoing FIP)
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Catch Composition (%) of Crab Gill Net Fisheries in Surat Thani Province in 2017
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Source: Middle Gulf Fisheries Research and Development Center (Chumphon)

Catch Composition (%) of Crab Gill Net Fisheries in Surat Thani Province in 2018
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Source: Middle Gulf Fisheries Research and Development Center (Chumphon)
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Catch Composition (%) of Crab Trap Fisheries in Surat Thani Province in 2017

o Sl erRuiTin

! WAE NN6D A6 WE6) WAE LAE nAE) ARE o6l AAGD MEED GAK
i 0 0B 00 00 (28 0@ 00 000 406 00 0m X
tl
Fortunus pelagous Bl &7 @8 Ble 919 TiM WA 1000 TN WB B TH
Charybls featus 842 98 X166 1568 850 4%0 38 0 4% 0 138 1N
other aab 058 0% 198 Q8 Q2 A% 00 00 1119 9% THT 1348
eI 000 06 000 00 G0 0 1B 000 00 00 oW 03
T 10000 0000 10000 10000 10000 10000 10000 10000 10000 000D 10000 10000

WS (/@ s 045 1% 08 0162 049 028 0% Q%1 0263 02 (2% Qw8

Source: Middle Gulf Fisheries Research and Davelopment Center (Chumphan)

Catch Composition (%) of Crab Trap Fisheries in Surat Thani Province in 2018
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Catch Composition (%) of Trawl Fisheries in Surat Thani Province in 2017
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Flow-diagram of Ban Don Bay ecosystem in 2007
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Flow-diagram of Ban Don Bay ecosystem in 2016
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Page 59 of 65



SEAFDEC-UNEP-GEF-THAILAND: REP-TH11

A
o

" ?“

[l

Depth (m))

[l .9

From Royal Thai Navy

Prevailing monsoonal wind of GoT

e A4 I
5 Ux 4 ; it 2 ) «
. i AP, | s
o S > u .
b \-= e - g
."’ =t - > ¥ 1%
), - » g, PR g
w9 .\ e N ‘
Bk ey - - i ~
N b N
N i i
s
w te

ABCODUr Y
— —

A BB AMAA D OB OO
B OSM M 2N O e 20;6 2017
C EMT“catiman F MU" A ! Wind rose

Source: Asst. Prof. Dr. Amonsak Sawusdee (ongoing FIP)
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Hydrological Characteristics
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Source: Asst. Prof. Dr. Amonsak Sawusdee (cngoing FIP)

(Hydrodynamics)
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Source: Asst. Prof. Dr. Amonsak Sawusdee (ongoing FIP)
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Hydrodynamics
in the Gulf of Thailand

Current from tidal
and wind

Source: Asst. Prof. Dr. Amonsak Sawusdee (cngoing FIP)

Hydrodynamics
in the Gulf of Thailand
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by tidal and wind  Apr '
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Source: Asst. Prof. Dr. Amonsak Sawusdee (ongoing FIP)
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Hydrodynamics
in Bandon Bay
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Source: Asst. Prof. Dr. Amonsak Sawusdee (ongoing FIP)

Hydrodynamics
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Source: Asst. Prof. Dr. Amonsak Sawusdee (ongoing FIP)
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ANNEX 8

PICTURES OF THE MEETING
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