TSTSFR

Thai Sustainable Fisheries Roundtable

The Gulf of Thailand mixed-trawl Fishery Improvement Project (FIP)
Update May 2026 (6 Months Progress)

Section 2A Catch
Part A - Total Aggregate Catch

Action Criteria | Al1-6 ‘ Due Date Status Remark
Objective To improve the stock assessment and improve the management.
Action
1.Update assessment report on stock, (MMSY) and Submitted to peer review
e . . . Aug 24
indicators species and publicly available. (Oct 25)
- 2.F.|sher_men Mee_tlng repor’F and provincial Submitted to peer review
Action fisheries committee meeting report to be Dec 22
. . . (Oct 25)
Description and made publicly available.
t?sks (with 3. FMP 2020-2022 evaluation report. Jan 23 Submitted to peer review
timeframes)
and expected Output:
output 1. Annual report year (2022-2025) on stock Aug 24 Submitted to peer review
assessment, (MMSY) and indicators species. (Oct 25)
2. Fishermen Meeting report and provincial ) )
. . . . . Submitted to peer review
fisheries committee meeting report to publicly Dec 22
. (Oct 25)
available.
3. Report on FMP evaluation. Jan 23 Submitted to peer review

Priority Medium Priority

Estimated Cost | TBC

43 Thai CC Tower, 170 F1.17", South Sathorn Rd, Sathorn, Bangkok
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Responsible 1. Department of Fisheries, Marine Fisheries Research & Development Division and Fishery provincial office.
Parties with 2. Thai Sustainable Fisheries Roundtable (TSFR)

lead agency

Gaps addressed | A4-6and M 3.5

by the Action

Part B - High-risk species/Species groups

Action Criteria

Bl1—6

Due Date

Status

Remark

Objective

To identify, monitor and assess the high-risk species.

Action
Description and
tasks (with
timeframes)
and expected
output

Action

1. ldentify species and species groups of fish, caught
in trawl fishing in the Gulf of Thailand and
analysing productivity and sensitivity (PSA) to
estimate vulnerability.

Dec 22

2.Conduct and analysis of changes in catch
composition of trawl fishery, classified by

vulnerability groups.

Dec 22

3. Assess the stock status of high-risk species.

Dec 23

Output:

1. The report of analysis for the vulnerability of
species/ species groups in catch composition,
classified by type of trawl fishing in the Gulf of
Thailand.

Dec 22

2. The report on data/information of changes in
the catch composition of each type of trawl
fishing.

Dec 22

3. The report of stock assessment for high-risk
species.

Dec 23

43 Thai CC Tower, 170 F1.17", South Sathorn Rd, Sathorn, Bangkok
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Submitted to peer review

Submitted to peer review

Submitted to peer review

Submitted to peer review

Submitted to peer review

Submitted to peer review
(Aug 24)
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4. Guidelines/Data/Information for input into the
next FMP.

Dec 28

On process

Priority High Priority

Estimated Cost | 1 million Baht

Res;?onsil.ale 1. Prof. Tuantonglutagate, UbonRatchathani University

Parties with 2. Department of Fisheries, Marine Fisheries Research and Development Division.
lead agency Thai Sustainable Fisheries Roundtable (TSFR)

Gaps addressed

by the Action B1-4

Part C -Reduction component

Action Criteria

C1-7: Reduction component

Due Date

Status

Remark

Objective To assess reduction component, juvenile commercial fish from trawl fishery and establish TRP.
Action:
1. Review existing research related to trawl catch Dec 23 Submitted to peer review
composition and stock assessment to set TRP. ec (Aug 24)

] 2. Set up data collection program for trawl ) )
Action . . L Dec 22 Submitted to peer review
. . fisheries monitoring and research vessel.
Description and _
tasks with 3. CondllIJCt I’f]he data coIIectlofn Erogral’:,f X Start Jan Submitted to peer review
. especially the composition of the trash fish.

timeframes) and P y P 23 (Oct 25).

expected output 4. Anal.yze o.lata and publish annual report on Submitted to pe'er review
trawl fisheries and research vessel. (Oct 25). Following the

discussion with Derek visit on
Dec 24

43 Thai CC Tower, 170 F1.17", South Sathorn Rd, Sathorn, Bangkok
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April, we received a
recommendation to provide
additional information.
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Therefore, we would like to
request clarification on the
specific details required, so that
TSFR can proceed accordingly.

5. Set proposed objectives and TRP for reduction TSFR has collaborated with the
component and juvenile commercial fish. Department of Fisheries to
Dec 25 issue an order appointing a
Scientific Subcommittee (Page
11)
6. Conduct workshop with stakeholders to discuss Dec 26 On Process
recommendations for input into the next FMP.
Output:
1. Report on catch composition, especially for . .
_ o . e Submitted to peer review
trash fish including juvenile commercial fish from Dec 24
each type of trawl fisheries and stock assessment. (Oct 25).
2. Data collection program Dec 22 Submitted to peer review
3. Annual report on trawl fisheries and research Submitted to peer review
vessel. (Oct 25). Following the

discussion with Derek visit on
April, we received a
recommendation to provide
additional information.
Therefore, we would like to
request clarification on the
specific details required, so that
TSFR can proceed accordingly.

Dec 24

4. Workshop report recommendation for input

into the next FMP. Dec 26 On process

43 Thai CC Tower, 170 F1.17", South Sathorn Rd, Sathorn, Bangkok
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Priority High Priority
Estimated Cost | TBC
Responsibl: 1. Marine Department of Fisheries, Marine Fisheries Research and Development Division.
Parti it
arties wi 2. Thai Sustainable Fisheries Roundtable (TSFR)
lead agency
Gaps addressed | C1-7
by the Action

Section 2B - Endangered, threatened and protected species (ETPs)

Action Criteria | T1-3 Due Date Status Remark
Objective To identify and assess ETP species impacted by trawl fishery.
Action
1. Review ETP species from IUCN, CITES and _ )
. . Mar 23 Submitted to peer review
National Regulations.
2. Workshop to reviews and planning for ETP Aug 23 Submitted to peer review
Action species recording and trawl interaction. g (Aug 24)
Description and |3. Collect Historical data from fisherman at sea Submitted to peer review
. . Dec 23
tasks (with observation by DoF. (Aug 24)
timeframes) 4. Monitor population of marine endangered Dec 23 Submitted to peer review
output 5. Risk Assessment on trawl fishery and ETP On process, ARDA has approved
interaction. T2 (As soon as the data Dec 26 the research budget. Proposal on
available within 5 years) page 12.
6. Consultation with stakeholder to improve Submitted to peer review
. . . Mar 24
current fisheries practice. (Aug 24)

43 Thai CC Tower, 170 F1.17", South Sathorn Rd, Sathorn, Bangkok
Tel. +662-75-6263-4 Fax +662-675-6265
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- Mitigation protective measures.

- Training program by DoF on logbook to
record ETP during at sea operation.

- Training program by DMCR on life saving,
identification, stranded reporting ETPs.

Output:

Collection Form for Rare
Marine Species Associated

1.Effective ETP interaction record approach. Dec 25 with Trawl Fishing Gear.
(Page 23)
2.Report on
Dec 24 Submitted to peer review
- Updated ETPs of Thailand. - P
- Risk assessment of trawl interaction to ETP On process, ARDA has
. Dec 26 approved the research budget.
species.
Proposal on pag 12.
The Manual how to protect
3. Best practice on ETP protection on Dec 25 and help rare marine animals
community area management. during fishing.
(Page 24)
Priority High Priority
Estimated Cost | TBC
Responsible 1. Department of Fisheries, Fish Quarantine and fishing Vessels Inspection Division, Fishing and Fleet
Parties with Management Division
lead agency 2. Department of Marine and Coastal Resources.

3. Thai Sustainable Fisheries Roundtable (TSFR)

43 Thai CC Tower, 170 F1.17", South Sathorn Rd, Sathorn, Bangkok
Tel. +662-75-6263-4 Fax +662-675-6265
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Gap addressed | T1-3
by the Action

Section 2C —Habitats

Action Criteria | H1-3 Due Date Status Remark
Objective To identify and assess critical habitat impacted by trawl fishery
Action

1. Collect environmental data of critical habitat (Seagrass, Coral reefs, mangrove and fisheries and
marine protected area) and trawl fishing activities, using GIS and VMS (Jun-Dec)

1.1 Inner Gulf of Thailand. Dec 22 Submitted to peer review
1.2 Eastern Gulf of Thailand. Dec 23 Submitted to peer review
(Aug 24)
i Submitted to peer review
. . . Dec 24
Action 1.3 Southern (Lower) Gulf of Thailand ec (Oct 25)

Description and | 2. Analyze and synthesize data to assess the impact of trawl fishing on critical habitat and marine
tasks (with environments in the Gulf of Thailand, including distribution changes as much as available (Jan-Mar).

timeframes) 2.1 Inner Gulf of Thailand. Dec 22 ‘ Submitted to peer review

Submitted to peer review
(Aug 24)

and expected

2.2Eastern Gulf of Thailand. Dec 23
output

Submitted to peer review

2.3 Southern (Lower) Gulf of Thailand. Dec 24 (Oct 25)

3. Identify and assess the critical habitat effected by trawl fishery. (Apr-May)

3.1 Inner Gulf of Thailand. Dec 22 Submitted to peer review

3.2 Eastern Gulf of Thailand. Dec 23 submitted to peer review
(Aug 24)

3.3 Southern (Lower) Gulf of Thailand. Dec 24 Submitted to peer review

43 Thai CC Tower, 170 F1.17", South Sathorn Rd, Sathorn, Bangkok
Tel. +662-75-6263-4 Fax +662-675-6265



TSTSFR

Thai Sustainable Fisheries Roundtable

I (Oct 25)

4. Risk Assessment on trawl fishery and habitat

On process, ARDA has

. . Dec 25 approved the research budget.
interaction.
Proposal on page 12.
5. Workshop to discuss recommendation on
mitigation measure for the input into the next Dec 26 On process

FMP.

Output:

1. Report on; Comprehensive environmental data

and trawl fishing behaviours (H1).

1.1 Inner Gulf of Thailand.

Dec 22 Submitted to peer review

1.2 Eastern Gulf of Thailand.

Dec 23 Submitted to peer review

1.3 Southern (Lower) Gulf of Thailand

Submitted to peer review

(Aug 24)
Dec 24 (Oct 25)

2. The result of impacts on main habitat and critic

al habitat effected by trawl fishery (H2).

2.1 Inner Gulf of Thailand.

2.2 Eastern Gulf of Thailand.

2.3 Southern (Lower) Gulf of Thailand.

3. Workshop report recommendation on
mitigation measure for the input into the next
FMP.

Dec 22 Submitted to peer review
Dec 23 ?::;nzlt:)ed to peer review
Dec 24 (S;Etn;i;ed to peer review
Dec 28 On process

Priority

High Priority

Estimated Cost

15 million Baht

43 Thai CC Tower, 170 F1.17", South Sathorn Rd, Sathorn, Bangkok
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Responsible 1. Prof ShettapongMeksumpun Department of marine sciences and Prof SansaneeWangvoralak,
Parties with Department of Fisheries Management, Faculty of Fisheries, Kasetsart University.
lead agency 2. Department of Fisheries, Fish Quarantine and fishing Vessels Inspection Division, Fishing and Fleet
Management Division.
3. Thai Sustainable Fisheries Roundtable (TSFR)
Gap addressed | H1-3
by the Action

Section D-Ecosystems

Action Criteria E1-4 Due Date Status Remark
Objective To identify and assess the impact of fishery to ecosystem
Action:
1. Review existing research related to the Jun 23 Submitted to peer review
impacts from fisheries on the ecosystem. (Aug 24)
2. Find an expert on Ecopath model. Dec 23 Done
Action
Description and |3. Update Ecopath model by using recent Dec 25 Submitted to peer review
tasks (with data. (Oct 25)
timeframes) and 4. Find key ecological species from Ecopath. Dec 25 Submitted to peer review
expected output (Oct 25)
5. Simulate the model with different scenario Dec 25 Submitted to peer review
[fishing gear/fishing effort]. (Oct 25)
6. Workshop to discuss recommendation for Dec 26 On process

input into the next FMP.

43 Thai CC Tower, 170 F1.17", South Sathorn Rd, Sathorn, Bangkok

Tel +662-75-6263-4 Fax +662-
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Output:

1. Summary historical changes of the impacts
from fisheries on the ecosystem.

Submitted to peer review

2
Jun23 (Aug 24)

2. Reports on; E2 (Dec 25).
- Updated Ecopath model.
- Key ecological species identified
- Simulation result from different
scenario and implication for
management

Submitted to peer review

Dec 25 (Oct 25)

3. Workshop report recommendation for input
into the next FMP.

Dec 26 On process

Low Priori
Priority ow Priority

Estimated Cost 1 million Baht

Responsible 1. Department of Fisheries, Marine Fisheries Research and Development Division

Parties with lead (2. Thai Sustainable Fisheries Roundtable (TSFR)
agency

Gap addressed | E1-3
by the Action

Remark: Color on udate status column
. Completed

On process

43 Thai CC Tower, 170 F1.17", South Sathorn Rd, Sathorn, Bangkok
Tel. +662-75-6263-4 Fax +662-675-6265
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ANNEX 1:
Section 2A Catch: Part C -Reduction component

e Set proposed objectives and TRP for reduction component and juvenile
commercial fish.

1. In order to proceed with the operations, TSFR has collaborated with the
Department of Fisheries to issue an order appointing a scientific subcommittee.
This subcommittee is tasked with determining to set proposed objectives and
Target Reference Points (TRP) for multiple species fishery caught by trawl fisheries
in the Gulf of Thailand (Original file in Annex2).

The details in the order:
Whereas the Thai Sustainable Fisheries Roundtable (TSFR), in collaboration with
the Department of Fisheries, has implemented a Fishery Improvement Project (FIP)
in the Gulf of Thailand to enable multispecies trawl fisheries to achieve sustainable
fisheries standards. The implementation is currently in the phase of executing the
Fishery Action Plan (FAP), whereas one of the key activities under the FAP is to set
proposed objectives and Target Reference Point (TRP) for multispecies fishery
resources, which constitute part of the catch from trawl fisheries and are utilized
as raw materials for fishmeal production.
Now, therefore, in order to ensure that the establishment of such activity is
scientifically sound, and to support the sustainable development of trawl fisheries
in the Gulf of Thailand in alignment with international standards, by virtue of Clause
7 of the Order of the National Fisheries Policy Committee No. 2/2567, the
Chairperson of the Scientific Subcommittee on Marine Fisheries Resource
Management hereby appoints a Working Group to consider and determine Target
Reference Points for multispecies fishery resources derived from trawl fisheries in
the Gulf of Thailand, with the following composition, duties, and powers:
Composition
e Chairperson of the Working Group: Professor from Ubon Ratchathani
University
e Member: Professor from Kasetsart University
e Member: Professor from Kasetsart University
e Member: Marine fisheries expert from the Department of Fisheries
e Member: Senior Fisheries Technical Officer, Marine Fisheries Research and
Development Division, Department of Fisheries
e Member: Fisheries Technical Officer (Practitioner Level), Marine Fisheries
Research and Development Division, Department of Fisheries
e Member: Representative of Thai Sustainable Fisheries Roundtable

43 Thai CC Tower, 170 F1.17"", South Sathorn Rd, Sathorn, Bangkok
Tel. +662-75-6263-4 Fax +662-675-6265
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e Secretary: Head of Fisheries Stock Assessment Group, Working Group and
Marine Fisheries Research and Development Division, Department of
Fisheries

e Assistant Secretary: Fisheries Technical Officer (Practitioner Level), Working
Group and Marine Fisheries Research and Development Division,
Department of Fisheries

Duties and Powers

1) To establish appropriate Set proposed objectives Target Reference Point
(TRP) for multispecies fishery resources derived from trawl fisheries in the
Gulf of Thailand.

2) Toreport progress and operational outcomes to the Scientific Subcommittee
on Marine Fisheries Resource Management.

3) To perform other duties as assigned.

Section 2B — Endangered, threatened and protected species (ETPs) and Section

2C —Habitats

« Risk Assessment on trawl fishery & ETP interaction and Risk Assessment on
trawl fishery and habitat interaction.

The funding agency, Agricultural Research Development Agency (Public
Organization) ARDA has approved the research proposal on Assessment of Trawl|
Fishery Impacts on Endangered, Threatened, and Protected (ETP) Species and
Habitat in the Gulf of Thailand.

The key details of the proposal:
Researdch Objectives
1. To compile a list of ETP species that are likely to be impacted by trawl fisheries
in the Gulf of Thailand.
2. To assess the vulnerability and risk levels of ETP species arising from trawl
fishing activities in the Gulf of Thailand.
3. To evaluate the spatial impacts of trawl fisheries on habitats.
4. To utilize the research findings to develop recommendations for the Fishery
Management Plan.
Research Methodology and Work Plan
1. Research Location / Study Area
The study area of this research project covers fishing grounds along the Gulf of
Thailand where commercial trawl vessels operate (Figure 1). The Gulf of Thailand
encompasses an approximate marine area of 320,000 square kilometers
(Wattayakorn, 2012). It is relatively shallow, with an average depth of about 44
meters and a maximum depth of approximately 86 meters in the central gulf. The

43 Thai CC Tower, 170 F1.17%, South Sathorn Rd, Sathorn, Bangkok
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area within Thailand’s Exclusive Economic Zone (EEZ) is about 200,000 square
kilometers (Department of Mineral Resources, 2012).

The Gulf of Thailand has a total coastline of 2,055.18 kilometers, which can be
divided into two sections:

Eastern Gulf Coast: Extending from the midpoint between the Tha Chin River
and the Chao Phraya River eastward to the Cambodian border at Ban Hat Lek,
Trat Province. This includes the coastal areas of Trat, Chanthaburi, Rayong,
Chonburi, Chachoengsao, Samut Prakan, and Bangkok. This coast is influenced
by the southwest monsoon from March to August.

Western Gulf Coast: Extending from the midpoint between the Chao Phraya
River and the Tha Chin River westward and southward to the Malaysian border
at the mouth of the Su-ngai Kolok River in Narathiwat Province. This includes the
coastal areas of Samut Sakhon, Samut Songkhram, Phetchaburi, Prachuap Khiri
Khan, Chumphon, Surat Thani, Nakhon Si Thammarat, Songkhla, Pattani, and
Narathiwat. This coast is influenced by the northeast monsoon from November
to February (Department of Marine and Coastal Resources, 2013).

The study area for this project focuses on trawl fisheries across the eastern, central,
and southern regions, covering seven provinces: Rayong, Chonburi, Samut Sakhon,
Prachuap Khiri Khan, Chumphon, Nakhon Si Thammarat, and Pattani. Sampling
locations are designated at commercial fishing ports, and data collection will be
conducted from January to December 2026 to ensure coverage across all seasonal
periods.

43 Thai CC Tower, 170 F1.17"", South Sathorn Rd, Sathorn, Bangkok
Tel. +662-75-6263-4 Fax +662-675-6265
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Research Methodology

This study aims to generate clear and comprehensive scientific knowledge on ETP
species and the impacts of trawl fisheries on habitats within key fishing grounds of
the Gulf of Thailand, which are characterized by distinct environmental features.
The study will consist of the following components:

A. Data Collection

The data used in this study will comprise two types: primary data and secondary
data. The data collection methods for each aspect of the study are as follows:

1) Secondary Data Collection

1.1 Baseline Data Collection on ETP species

Data will be compiled to develop a list of ETP species that may be affected by
trawl fisheries in the Gulf of Thailand. The compilation will cover the following key
sources:

« Legally protected aquatic species in Thailand: Review of protected species
lists under the Wildlife Preservation and Protection Act and related
regulations.

« National conservation status listings: Reference to the Thailand Red Data
Book and relevant national databases on species status.

« International conservation status listings: Verification using global
databases such as the IUCN Red List, CITES Appendices, and Convention on
Migratory Species to identify global conservation status.

« Secondary databases and related research: Compilation of information from
research reports, bycatch reports, Productivity Susceptibility Analysis (PSA)
reports, as well as marine species databases in Thailand and the region.

1.2 Trawl Fishery Operation Data

This study will cover key areas and major fishing seasons of trawl fisheries in the
Gulf of Thailand. Field data will be collected by trained personnel and
supplemented with reliable data sources, including landing data, Vessel
Monitoring System (VMS), fishermen logbooks, and field survey forms.

The data collected will include:

« Vessel and fishing gear characteristics: Types of trawl gear such as pair
trawl, otter board trawl, and beam trawl used by vessels larger than 30 gross
tons, classified as commercial fishing vessels under Thai law and licensed by
the Department of Fisheries.

« Fishing operation data: Fishing areas and seasons, trawling depth, fishing
frequency, and duration of each trawling operation.

» Catch data: Including target species and ETP species, recorded by
species/group, size, and weight.

43 Thai CC Tower, 170 F1.17"", South Sathorn Rd, Sathorn, Bangkok
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« Interaction data: Records of encounters between trawl fishing operations
and ETP species.
These datasets will be used as a framework for developing open-ended questions
for subsequent in-depth interviews.
2) Primary Data Collection

The project will conduct field surveys to obtain in-depth information on trawl
fishing operations across the study areas of the Gulf of Thailand in each region.
Focus group discussions will be organized to collect qualitative data through in-
depth interviews with stakeholders involved in trawl fisheries. These include
fishermen from different trawl gear groups (pair trawl, otter board trawl, and beam
trawl), fisheries associations, and key local leaders. The objective is to enhance
understanding of interactions between fishermen and ETP species by exploring
their experiences encountering such species during fishing operations, the handling
practices when such encounters occur, and their perspectives on potential
mitigation measures.

The interviews will cover aspects of fishing practices, including fishing areas,
types of fishing gear used, operational speed, and factors influencing fishing speed.
Key informants will be experienced representatives such as vessel captains
(skippers) or boat owners with expertise in trawl fisheries. Approximately 20
participants will be selected from each gear group (totaling 60 participants).

The analytical results will be used as baseline data for further analysis and for
developing trawl fishing ground maps using Geographic Information Systems (GIS).

B. Risk and Impact Assessment for ETP species
This assessment aims to analyze the level of risk and impacts of trawl fishing
activities on ETP species using internationally recognized tools.
1) ETP Bycatch Rate Analysis
The bycatch rate of ETP species will be calculated as Catch Per Unit Effort (CPUE),
representing the ratio of ETP catch per unit of fishing effort. Comparative
analyses will be conducted across areas and seasons (e.g., number of individuals
per hour of trawling or per fishing trip) to evaluate spatial and temporal variations
in by-catch rates.
2) Analysis of Factors Influencing ETP Capture
« Correlation analysis: Examining relationships between ETP catches and
factors such as gear type, mesh size, fishing depth, trawling duration, and
geographic coordinates.
« Population Status Assessment: Where sufficient data are available,
population trends of ETP species will be assessed based on encounter data
and survival/mortality rates associated with fishing activities.

43 Thai CC Tower, 170 F1.17"", South Sathorn Rd, Sathorn, Bangkok
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3) Risk Assessment
This study applies Productivity Susceptibility Analysis (PSA) to evaluate the
vulnerability of each ETP species to trawl fisheries. PSA is an internationally
recognized method used to assess species vulnerability, particularly when
biological and fisheries data are limited. The analysis considers two key
components: Productivity and Susceptibility.
Productivity (P)
This component evaluates the ability of a species to recover from fishing impacts,
based on biological traits and life history characteristics, including:
1. Growth rate — Species with slower growth rates are at higher risk.
2. Age at maturity — Species that mature later are at higher risk.
3. Maximum age — Long-lived species are at higher risk.
4. Maximum size — Larger species are at higher risk.
5. Fecundity — Species producing fewer offspring are at higher risk.
Each factor is scored on a scale from 1 (low risk / high productivity) to 3 (high risk
/ low productivity).
Susceptibility (S)
This component assesses the likelihood of a species being captured by trawl gear,
based on ecological and behavioral characteristics, including:
1. Spatial overlap — Degree of overlap between fishing grounds and species
habitats.
2. Gear selectivity — Ability of species to escape fishing gear (e.g., mesh size).
3. Behavioral aspects — Traits that increase capture likelihood (e.g., schooling
behavior or demersal habitat).
4. Post-capture mortality — Likelihood of survival after being caught and
released.
Field data collected will serve as input for PSA scoring. Each variable under
Productivity (P) and Susceptibility (S) will be assigned rank scores from 1 to 3
based on established criteria (Hobday et al., 2007; 2011), where:
o 1 =high productivity or low susceptibility
« 2 =moderate productivity or susceptibility
o 3 =low productivity or high susceptibility
The overall vulnerability or risk (Total Vulnerability: V) of each species will then
be estimated using the Euclidean distance approach, as shown in Equation (1).

V =P2+52

43 Thai CC Tower, 170 F1.17"", South Sathorn Rd, Sathorn, Bangkok
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Variables Used for Productivity and Susceptibility Analysis (PSA)

18

Productivity-related variables (P)

Susceptibility-related variables (S)

Average age-at-maturity

Average maximum age
Fecundity
Average maximum size
Average size-at-maturity
Reproductive strategy
Trophic level

Contribution to total catch

Encounter ability: Depth range

Availability: range of distribution

Schooling behavior

Table: Rank score of variables related to production capacity

Production Capacity / Risk (Rank Score)

Low . . . .
Production Capacity Variable (P)  production Medu.Jm production High product|on
. capacity / Moderate capacity / Low
capacity / risk (2) risk (1)
High risk (3)
P1: Mean age at first maturity >4 2.4 <2
(years)
P2: Mean maximum age (years) >30 10-30 <10
P3: Fecundity < 1,000 1,000 - 10,000 > 10,000
P4: Mean maximum size (cm) > 150 60 - 150 <60
P5: Size at first maturity (cm) > 150 30-150 <30
Demersal egg Pelagic spawning
Live bearing spawning (spawning (spawning in

P6: Reproductive strategy (viviparous)

P7: Trophic level (food chain

o >3.25
position)

on or near the
seabed)

2.5-3.25

surface waters or
over a wide area)

<2.5

43 Thai CC Tower, 170 F1.17%, South Sathorn Rd, Sathorn, Bangkok
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Table: Rank score of variables related to sensitivity
Sensitivity / Risk (Rank Score)
Sensitivity Variable (S) High sensitivity / Moderate sensitivity =~ Low sensitivity / Low

High risk (3) / Moderate risk (2) risk (1)
S1: Proportion in >0.2% 0.04% - 0.2% <0.04%
catch composition
S2: Likelihood of Depth range Depth range Depth range
encounter with fishing associated with a associated with a associated with a low
gear: depth high likelihood of moderate likelihood likelihood of
encounter with of encounter with encounter with
fishing gear fishing gear fishing gear
S3: Species Species distribution Species distributed in  Species with a global
distribution restricted to the the Indo-Pacific distribution
Western Pacific region
S4: Schooling Schooling behavior Aggregating behavior Solitary behavior
behavior (forms large schools)  (forms groups) (prefers to live alone)

Differences in the median risk scores (V-scores) among groups of ETP species will
be compared using the Kruskal-Wallis test. If statistically significant differences in
medians are detected, Dunn’s Post-hoc Test will be applied to compare differences
between groups at a significance level of 0.05.The results of the Productivity
Susceptibility Analysis (PSA) will then be used to rank the risk levels of ETP species
from trawl fisheries in the Gulf of Thailand, identifying which species are at higher
or lower risk accordingly.

C. Assessment of Trawl Fishery Impacts on Habitats
1) Fishing Ground Mapping through Stakeholder Input and Vessel Monitoring
System Data
Focus group discussions will be conducted to gather information from fishermen
regarding:

o Fishing areas used for trawling in different seasons

« Characteristics of each gear type and areas where ETP species are

frequently encountered

In addition, secondary data from the Vessel Monitoring System (VMS) will be used
to analyze historical fishing locations, classified by gear type. This will support the
identification of high-risk areas (hotspots) and sensitive zones for ETP species.
VMS data will include transmission date and time, vessel speed, gear type, and
vessel positions in geographic coordinates (latitude and longitude). The analytical
process will involve filtering VMS data by gear type to identify active fishing

43 Thai CC Tower, 170 F1.17"", South Sathorn Rd, Sathorn, Bangkok
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periods, followed by importing trawling track data into a Geographic Information
System (GIS) database for spatial analysis of fishing grounds.

2) Spatial Risk Mapping (Heat Map)

Data from VMS, questionnaires, and ETP encounter records will be integrated to
develop spatial risk maps (heat maps). These maps will illustrate risk levels
associated with trawl fishing activities in different areas (e.g., trawling frequency
and overlap with feeding or spawning grounds of ETP species), classifying each
area according to its level of risk within the Gulf of Thailand.

3) Trawl Risk Area Prioritization

Based on spatial risk analysis, fishing areas will be prioritized according to their
risk levels in terms of impacts on ETP species. The results will serve as baseline
information for responsible and relevant agencies in developing sustainable
fisheries management plans, including the formulation of mitigation measures for
trawl fisheries in the Gulf of Thailand, such as regulatory measures, designation of
controlled areas, or seasonal fishing closures.

The overall research process can be summarized through a conceptual research
framework, as illustrated in the figure.

Conceptual Framework of the research

Data Analysis e Avulnerability

- Vulnerability database of ETP
assessment using species in the Gulf of
Productivity Thailand
Susceptibility Analysis e Spatial risk maps (heat
(PSA) maps) of impacts on
Risk ranking of ETP habitats
species e Recommendations for
Analysis of habitat the development of a
impact maps trawl fisheries

management plan

Targets: Outputs, Outcomes, and Indicators
« Avulnerability database of ETP species in relation to trawl fisheries in the
Gulf of Thailand
« Spatial risk maps (heat maps) illustrating the impacts of trawl fisheries on
habitats of ETP species in the Gulf of Thailand
« Recommendations to support the development of Thailand’s trawl fisheries
management plan
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Order — Outputs . Outcomes
Quantitative | Qualitative

1 A vulnerability A list of ETP « Scientific data derived
database of ETP species and the from the research can
species to trawl risk levels of each be used to support
fisheries in the Gulf | species. the assessment and
of Thailand, upgrading of
Thailand (1 Thailand’s fisheries
database) against the indicators

of MarinTrust, an
international
certification body.

« Helps reduce
production barriers
and promotes
increased export of
Thailand’s fisheries
products to
international markets.

« Enhances the
international
competitiveness of
Thai fisheries product
exporters.

2 A set of spatial risk | Data on risk levels |« Utilize the spatial
maps (heat maps) | to habitats and map data to establish
illustrating the sensitive areas measures to mitigate
impacts of trawl affected by trawl the impacts of trawl
fisheries on fisheries in the fisheries on habitats
habitats of ETP Gulf of Thailand. in the Gulf of
species in the Gulf Thailand.
of Thailand (1 set). « Develop concrete and

enforceable measures
for the conservation
and management of
ETP species in
Thailand.

3 At least one set of | Trawl fishery « Fisheries resources in
recommendations | operators gain an the Gulf of Thailand
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Order

Outputs

Quantitative |

Qualitative

Outcomes

to support the
development of
Thailand’s trawl
fisheries
management plan.

understanding of
the principles and
are able to
integrate the
fisheries
management plan
into their
operations,
ensuring
sustainable
practices and
compliance with
international
trade standards.

are sustainably
managed.

« Contributes to
increasing the export
value of animal feed
products, fishmeal,
and other related
industries for the
country.

« The trawl fisheries
sector and animal
feed industry gain
credibility and
recognition from
private and
international
organizations, leading
to greater business
stability.
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Section 2B — Endangered, threatened and protected species (ETPs)
o Effective ETP interaction record approach.

Form for recording rare marine species data Trawl fishing gear Vessel name.

. Nessel registration number..

Departure date_

|__ Mot found Found, with details as shown in the table below
i x
Date Locaticn species found When Foured wWeather conditions Caondition of the
Time feoordinates) | (Please indicate the species by Sea conditions Soju ez il
wihere found
ticking J or writing the known
Flarme)
Latitude #Lil"ﬂ A - [ While sailing = Clear shy = Mormal [swimming well,
P {Morth]} = - L1 Duyring fishing (not | = Partly cloudy no wlsibbe injuries|
- - ? L] caught In Fishing gear) | ™ Mosthy cloudy = Wiaak |show swiniming or
| r | .';:.;!'I"l'r!ﬁi'mlmli'nill-‘mﬂh L During flshing * Rain unresponsive|
Titre Feemsd Langitude " = Storm = Seranded (found stuck on
I:I [East) } lm—i"'i Fci!tqtzﬂu;r;tﬂisﬁﬁgear] the beach J in water that is
[ = Py toa shallow)
— y fishing gear of ancther | * Calm
. o it Rt | wessel {waves below 0.5 m) g |I'IH.lrE'l:f. (i v,
e |1l'w'".;-.‘:u'§-u.u.'|.|- & Modarite lacerations, or a broken
{waves 0.5-15m) | :::'E' ( i
Turtle | Whate shark | Dugong * Raugh o mevemEn]
| Dolghin | Starfish {wawvies above 1.5 m)
Latitucke #*,,!..1,;_;‘ T i While saifing = Clear sky = hNormal [swimming well,
e | WEr [Morth] @E"" T I During fishing (nor | * Partly cloudy no wislhle injuriss)
.le -~ = caught in fishing gear) | * gt.l:tlvtimld'r = Weak |sow swimming or
o] vt ki n | P A o e | Dur[ng thing " 1 unra‘spms‘-ll.ﬂal
Froair L d *5
Time: Fosind DFEE;:';} ™ {caught In fishing gear) S = Stranded (found stuck an
o [ [ Caught in the the beach / In woter that is
fishing gear of ancther | * C3lm too shallow)
I [ion ] s [y | wessa] {waves below 0.5 m) _
o |vofad [aun| | = pdoderate = Injured [has wounds,
e {weaves 0.5-1.5 mb lacerations, or a broken
Turthe | Whate shark | Dugong = Rough shell)

| Dolphin | Starfish

{waves above 1.5 m)

= Dead (no movement)
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e Best practice on ETP protection on community area management.

The Manual how to protect and help rare marine
animals during fishing

B e
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Contents
1. Fishing Information
2. Number of vessels/classified by vessel size, types of fishing gears,
fishing area.
3. Types of rare marine animals found in Thai waters.
4. How to protect and help rare marine animals during fishing.
a. Sea Turtle
b. Whales and dolphins
c. Whale Shark
5. Recording and reporting rare marine animals

Commercial fishing information is classified by type of fishing gear.
1. Fishing gears, trawl nets

There are 3 types of fishing vessels that use trawl nets: Bottom
Otter Trawls Vessel or Bottom Single Trawls, Bottom Pair Trawls Vessel,
Beam Trawls Vessel. In 2022, there was a total catch of saltwater animals
of 504,761 tons, accounting for 50.12 % of the total quantity of saltwater
animals. The number of saltwater animals caught from Bottom Pair
Trawls was 309,307 tons (61.28 %), followed by the number of saltwater
animals caught from Bottom Otter Trawls or bottom single trawls,
183,196 tons (36.29 %). And the number of saltwater animals caught
from beam trawls was 12,258 tons (2.43 %).

When considering the amount of catch of saltwater animals
classified by fishing source, it was found that the number of saltwater
animals caught in the Gulf of Thailand was 373,762 tons (74.05 %) and
the number of saltwater animals caught in the Indian Ocean was 130,999
tons (25.95 %). And if we consider the amount of catching saltwater
animals classified by group of aguatic animals, it is found that most were
catch fish, 253,320 tons (50.19 %), followed by aquatic animals such as
fish, 196,706 tons (38.97 %) that most of which are ground fish such as
sea bream, sharp-lipped fish, big-eyed fish, white sand fish, etc. Aquatic
animals such as squid, 37,343 tons (7.40 %), Shrimp 12,405 tons (2.46 %),
Crabs 3,312 tons (0.65 %), Shellfish 1,592 tons (0.31 %), and Other
aquatic animals 83 tons (0.02 %).
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Cuantity of saltwater animals caught from Trawl Nets In 2022

Quantity : Tons

Total iGulf of Thailand Andaman
Fishing Gear

Cuantity %% Chuantity -] Quantity ]

Total of Trawl Nets 504,761 | 100.00) 373,762 | T4.05| 130,999 | 25.95

Bottom Otter Trawds 183,196 | 36.30 122074 24.1% 61,1221 1211
Bottom Pair Trawls 309307 | 61.27 239430 | 47.43 69877 | 1384
Beamn Trawls 12 258 243 12,258 243

2. Fishing gears, Surrounding Nets

Fishing vessels that fish with Surrounding Nets consist of 2 types:
Surrounding nets fishing vessel and Anchovy Surrounding nets fishing
vessel. In 2022, there was a total catch of saltwater animals of 347,999
tons, accounting for 34.55 % of the total quantity of saltwater animals.
The number of saltwater animalscaught from surrounding nets fishing
gear was 286,061 tons (82.20 %), followed by the number of saltwater
animals caught from Anchovy surrounding nets fishing gear, which was
61,938 tons (17.80 %).

When considering the amount of catch of saltwater animals
classified by fishing source, it was found that the number of saltwater
animals caught in the Gulf of Thailand was 244,670 tons (70.31 %) and
the number of saltwater animals caught in the Indian Ocean was 103,329
tons (29.69 %). And if we consider the amount of catching saltwater
animals classified by group of aquatic animals, it is found that most of
them are fish, 287,810 tons (82.70 percent), which are mostly surface
fish such as anchovies, greenback fish, mackerel, black pomfret, indian
mackerel, etc. Followed by by-catch fish, 55,530 tons (15.96 %), aquatic
animals such as squid, 4,649 tons (1.34 %). The rest is shrimp and other
aquatic animals, 10 tons (0.002 %).
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Quantity of saltwater animals caught from Surrounding Nets in 2022

Quantity : Tons

Total Gulf of Thailand Andaman
Fishing Gear
Quantity % Quantity % Quantity %
Total of Trawl Nets 347,999 | 100.00) 244670 | 7031 103,329 | 29.69
Surrounding nets 286,061 | 8220 186419 | 5357 99642 | 28.63
Anchovy Surrounding nets 61,938 | 17.80 58,251 16.74 3,687 1.06

3. Fishing gears, Trap

There are 4 types of fishing vessels that use trap fishing gear: Squid
trap vessel, Octopus trap vessel, Fish trap vessel, and Crap trap vessel. In
2022, there was a total catch of saltwater animals of 11,368 tons,
accounting for 1.13 % of the total amount of saltwater animals. It is the
amount of catch of saltwater animals from fish trap, 4,465 tons (39.28
%), followed by the number of saltwater animals caught from octopus
trap, 3,823 tons (33.63 %). The number of saltwater animals caught from
crab trap was 2,497 tons (21.97 %), and the number of saltwater animals
caught from squid trap was 583 tons (5.13 %).

When considering the amount of catch of saltwater animals
classified by fishing source, it was found that the number of saltwater
animals caught in the Gulf of Thailand was 10,569 tons (92.97 %), and
the number of saltwater animals caught in the Indian Ocean was 799
tons (7.03 %). And if we consider the amount of catching saltwater
animals by group of aguatic animals, it is found that most were aquatic
animals such as squid, 4,406 tons (38.75 %), followed by fish with 4,293
tons (37.77 %), most of which are ground fish such as sea bream,
grouper, red snapper, white sea bream, etc. Aquatic animals such as
crabs 2,497 tons (21.97 %) and catch fish 172 tons (1.51 %).
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Quantity of saltwater animals caught from Trap in 2022

Quantity : Tons

Total Gulf of Thailand Andaman
Fishing Gear
Quantity Quantity % Quantity %
Total of Traps 11,368 | 100.00 10,569 | 9297 799 | 7.03
Squxd Trap 583 | 5.13 336 | 296 247 | 217
Octopus Trap 3823 | 3363 3,820 | 33.60 3l 003
Fish Trap 4,465 | 39.28 39731 3495 492 | 4.33
Crab Trap 2497 | 21.96 2440 | 21.46 57| 050

4. Fishing gear, Gillnets/ Trammel nets and Entangling nets

Amount of catch of saltwater animals by fishing vessels using
fishing gear of the following types: Gillnets/Trammel nets/Entangling
nets. In 2022, there will be a total of 25,579 tons, accounting for 2.54 %
of the total amount of saltwater animals. When considering the catch of
saltwater animals classified by fishing source, it was found that the
number of saltwater animals caught in the Gulf of Thailand was 25,493
tons (99.66 %), and the number of saltwater animals caught in the Indian
Ocean was 86 tons (0.34 %). And if we consider the amount of catching
saltwater animals by group of aquatic animals, it is found that most
of them are fish, 23,677 tons (92.56 %), followed by duck fish, 929 tons
(3.63 %), crabs 894 tons (3.50 %), Shrimp 51 tons (0.20 %), shellfish 21
tons (0.08 %), and squid 7 tons (0.03 %).
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Quantity of saltwater animals caught from Gillnets/ Trammel nets and Entangling nets in 2022

Quantity : Tons

Total Gulf of Thailand Andaman
Fishing Gear
Quantity| % | Quantity | % | Quantity | %
Gillnets/ Trammel nets and Entangling nets 25,579 | 100.00 25,493 | 99.66 86 |0.34

Data on sightings of rare marine animals by trawl fishing vessels in 2023

Information on sightings of rare marine animals is collected from
logbooks recorded in the Department of Fisheries' electronic reporting
system database (Thai Flagged Catch Certification System: TFCC). In
2022, there were 24,280 fishing trips by trawl vessels, indicating rare
marine animals were seen on 42 trips from a total of 17 trawlers. The
information can be summarized as follows:

Rare marine animals Total
Fishing Gear
Turtles | Dolphin | Whale Shark | Whale | (Times)
Bottam Pair Trawls 1 29 1 2 33
Bottom Otter Trawls 1 10 1 12
Total 2 39 1 3 a5

Number of vessels/classified by vessel size, type of fishing gear, fishing
areas.

Types of Rare marine animals found in Thai waters

Wild Animal Preservation and Protection Act 2019 on 29 May 2019,
it has been announced that 3 types of marine mammals include: Dugong
or water pig (Dugong dugon), Bryde's Whale (Balaenoptera edeni), and
Omura's whale (Balaenoptera omurai). They are a protected wild animal
in the group of wild mammals. Another 21 species of whales and
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dolphins have been declared protected species in the mammalian
wildlife category. According to the Ministerial Regulation, certain types
of wild animals are protected wild animals, B.E. 2003. There are another
5 species of marine mammals that are not yet listed as protected or
protected wildlife under Thai law: blue whales, humpback whales,
Blaineville whales, minke whales, and Risso's dolphins. List of marine
mammals found in Thai waters

The Department of Marine and Coastal Resources (2014) has
prepared a manual for classifying marine mammals and sea turtles in
Thailand which found a total of 29 types of marine mammals. There are
28 types of dolphins and whales and 1 type of dugong found as follows:
. Dugong, (Dugong dugon)

. Bryde’s whale (Balaenoptera edeni)

. Omura’s whale (Balaenoptera omurai)

. Blue whale (Balaenoptera musculus)

. Fin whale (Balaenoptera physalus)

. Humpback Whale (Megaptera novaeangliae)

. Sperm whale (Physeter macrocephalus)

. Pygmy Sperm whale (Kogia breviceps)

. Dwarf Sperm whale (Kogia sima)

. Cuvier’s Beaked whale (Ziphius cavirostris)

. Blainville’s Beaked whale (Mesoplodon densirodtris)
. Ginkgo-toothed beaked whale (Mesoplodon ginkgodens)
. Killer whale (Orcinus orca)

. False killer whale (Pseudorca crassidens)

. Pygmy killer whale (Feresa attenuata)

. Short-finned pilot whale (Globicephala macrorhynchus)
. Melon-headed whale (Peponocephala electra)

. Indo-Pacific humpback dolphin (Sousa chinensis)

. Indo-Pacific bottlenose dolphin (Tursiops aduncus)

. Rough-toothed dolphin (Steno bredanensis)

. Long-beaked common dolphin (Delphinus capensis)
. Spinner dolphin (Stenella longirostris)

. Striped dolphin (Stenella coeruleoalba)
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24. Pantropical spotted dolphin (Stenella attenuata)
25. Fraser’s dolphin (Lagenodelphis hosei)

26. Risso’s dolphin (Grampus griseus)

27. Irrawaddy dolphin (Orcaella brevirostris)

28. Finless porpoise (Neophocaena phocaenoides)
29.Common Minke whale (Balaenoptera acutorostrata

List of sea turtles found in Thai waters. There are 5 types of sea turtles
found in Thai waters as follows:

1. Green turtle (Chelonia mydas)

2. Hawksbill turtle (Eretmochelys imbricata)

3. Olive Ridley Turtle (Lepidochelys olivacea)

4. Loggerhead Turtle (Caretta caretta)

5. Leatherback Turtle (Dermochelys coriacea)
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List of rare and endangered marine animals, some types of
cartilaginous fish
Cartilaginous fish that have been declared as Wildlife
conservation, Protected wildlife and are being proposed to be listed as
protected wildlife include 14 species as follows:
1. Whale shark*1 (Rhincodon typus)
2. Giant manta ray*2 (Mobula birostris)
. Reef manta ray*2 (Mobula alfredi)
. Longhorned pygmy devil ray*2 (Mobula eregoodoo)
. Shortfin devil ray*2 (Mobula kuhlii)
. Giant devil ray*2 (Mobula mobular)
. Bentfin deveil ray*2 (Mobula thurstoni)
. Chilean devil ray*3 (Mobula tarapacana)
. Bowmouth guitarfish*2 (Rhina ancylostoma)
10. Largetooth sawfish*2 (Pristis pristis)
11. Green sawfish*2 (Pristis zijsron)
12. Narrow sawfish*2 (Anoxypristis cuspidata)
13. Smalltooth sawfish*2, Not found in Thai waters (Pristis pectinata)
14. Leopard shark / Zebra shark*3 (Stegostoma tigrinum)
*Notes:
1 Wildlife conservation
2 Protected wildlife
3 Currently in the process of proposing to be listed as protected wildlife
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How to protect and help rare marine animals during fishing

Rare marine animals found in the Gulf of Thailand fishing areas
consist of 3 groups of marine animals. There are Sea turtles, whales and
dolphins, and whale sharks, all of which are classified as Wildlife
conservationand Protected wildlife.

Guidelines for prevention

- Determine the extent of use in the habitat.

- Manage marine waste.

- Restoration of spawning grounds.

- Designate areas to protect rare marine animals.

- Responsible fishing.

- Training on saving lives of rare marine animals and rare marine animal
rescue centers

Divraguate aree: be resel 1a0e ot ise *
L

e

Helping sea animals
1.(Sea turtles)
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Basic methods for rescuing sea turtles in the case that they are
found inside the nets of a fishing vessel or if a sea turtle is found stuck in
a net in the middle of the sea, do the following:

1) Reduce vessel speed, specify speed (normal - stop), notify the
vessel operator to record the date and coordinates found and inform
other vessels nearby to avoid fishing in that area.

2) Navigate the vessel so that the position of the vessel is next to
the turtle.

3) Recover the net slowly, avoiding dragging or pulling hard or using
hooks or other blunt instruments to pull the turtle closer to the vessel.

4) Evaluate the turtle's size to determine how to help as follows:

> If the turtle is enough size to be lifted into a vessel, use a large swing
or pulley. Avoid tugging at the net, which can injure the turtle. When
retrieving the turtle, place it on a cushioned material on the floor of the
vessel, such as a car tire.

> |If the turtle is too large to carry on the vessel, use a leash to tether
the turtle near the vessel. (if it can be done)
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Long Handled
Devices

Turtle Tether

"J-Style” Dehooker

.

Boat Hook

: - ——— - Line Cutter
“

-
Dehooker for
Ingested Hooks

Equipment for controlling <ea turtles in the water

How to restrain a large sea turtle
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e

Lifting large sea turtles onto boats

5. Evaluate symptoms and check for external wounds.

> The turtle is normal, healthy, and has no injuries. Remove the
turtle from the net or cut off the pieces of the net. Quickly release it into
the sea in the area.

- If the nets are entangled in your turtle, carefully cut the nets off
using a knife or scissors. Be careful not to let the turtle be cut by a knife
Or SCissors.

- If a hook is found, Use wire cutters. Cut off the tip of the hook. If
you cannot cut it, cut it to a length of at least 30 centimeters and inform
the staff. while waiting or being delivered to
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officials Keep the turtle in the shade. Cover the shell with a damp
cloth to always keep it moist. Be careful not to cover head. and do not
expose to the sun

> A turtle that is weak or unconscious Place the turtle on the
backing plate and raise the backing plate so that the back of the turtle is
15-30 degrees to allow the water the turtle choked to flow out and place
the turtle in the shade. Maintain a cool body temperature, avoid
exposure to the sun, and keep the face and eyes moisturized. After that,
check for response every three hours by touching the eyelids and corners
of the eyes. The turtle is revived, within 24 hours, the turtle should be
released only at the back of the boat.

Positioning the turtie Monitoring the turtle's response
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Cutrently, the stranding rate of sea turtles is very h OW to h e ' S e a
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2. Whales and Dolphins

Basic methods for helping whales and dolphins in cases where they
are found inside the nets of fishing boats
are as follows:

1. When seen while sailing, notify the ship's operator to note the
date and coordinates and report it to other ships. nearby to avoid fishing
in that area.

2. If whales and dolphins are found inside the net.

e Stop the boat and observe the behavior of dolphins or whales in

the nets.

e Open the front of the net and pull it up to create a gap large

enough for the dolphin or whale to swim out or press the buoy at

the head underwater to create a gap that allows the dolphin or
whale to swim out. But if it is found that a dolphin or whale that
has been tangled in the net is still alive, remove or cut the net
while the animal is in the water, trying to raise its head so the
animal can breathe. Use a sharp tool to cut the net rope as soon
as possible. and avoid using loud noises While cutting, keep the
sharp part away from the animal. After that, examine the external

wound.
Remove and cut When cutting ths .\\
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3. Whale shark

How to help whale sharks In the case of seeing something inside a
fishing boat's net, do the following:

1. When seen while sailing, notify the ship's operator to note the
date and coordinates and report it to other ships. nearby to avoid fishing
in that area.

43 Thai CC Tower, 170 F1.17%, South Sathorn Rd, Sathorn, Bangkok
Tel. +662-75-6263-4 Fax +662-675-6265



T=TSFR

Thai Sustainable Fisheries Roundtable

2. If a whale shark is found stuck in the net.
° If the whale shark is near the surface of the water, lift the net.
The weight of the animals may cause the nets to break. The animal
can swim out on its own or the crew can help by cutting the net
about 1 - 2 meters and pushing the head of the fish out of the net.
o Lift the net slowly to bring the whale shark closer to the
surface, close to the boat and push the fish over the net. Do not
use a rope to tie the fish's tail and lift it up.

f

LRk 1he net slawly
’\ 1o bring the whale
o= shark closes to the

surface

.

Cuxt the nets to
orEgle an opening
for e whiale
sharks to escape

Prass down on the et 1o
fet the whale shark oan

ol ramlweeroavsmare el
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Recording and reporting rare marine animals.

Recording rare marine animal species, time and location where
they were found. (According to the fishing
logbook form).

Classification of rare marine animals, recording details to describe
rare marine animals found as much as possible. Especially the physical
characteristics that can be seen outside or photographed, such as size,
length, distinctive characteristics of each species such as color, dorsal fin,
head shape, fishing tools or things attached to rare marine animals, and
recording of injuries observed such as Cracked shells, weakened, or
damaged positions on the legs or tail.

Methods for collecting data on sightings of rare marine animals.
The Department of Fisheries records information from the fishing diary

into the TFCC system on the website. https://tfcc.fisheries.go.th/tds/

Example of data recording.
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Example of a fishing logbook.
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Report incidents in the case of injured or stranded marine animals.
Phetchaburi province to Chachoengsao province

034-497074

089-6358264

093-9935616

Chonburi Province to Trat Province area

038-661693

063-4034555

090-9595402

Area of Prachuap Khiri Khan Province to Surat Thani Province
077-510213-4

081-6857329

081-0856284

Ranong Province to Satun Province area

076-391128

086-6721448

Nakhon Si Thammarat Province to Narathiwat Province area
074-307079

094-4493514, 081-8326225
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ANNEX 2: Original File
Order to appoint a scientific subcommittee
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Original file: The research proposal on Assessment of Trawl Fishery Impacts on
Endangered, Threatened, and Protected (ETP) Species and Habitat in the Gulf of
Thailand.
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(89ngw) Assessment of Trawl Fishery Impacts on Endangered, Threatened, and

Protected (ETP) Species and Habitat in the Gulf of Thailand

2. anwaElAINISIY

TUsunsy (Program) N3 (S1P2) fiRUINTEUILATHANKALNITNAIAVBIHTANANINITNYATHAINYAT
wsgu LﬁaLﬁm%amﬂ’ﬁﬁqaaﬂmawimm

WHUSTUMAN SiaLNTzUIuNEKAALAE MIRaaesesLazHaliinenuegailelfiuyarinsdioanyed
Uszine

WHUUERY N50UNTINET 5 MATudalsuaifieduindeuniamsineng et muaulsunesuas
ngseidouiitisangUassalunsndnuazduaiiliifnnisdoonuazndniamionayulng iy uazded
iriswghafiiuendnuaiuarsndnuaissiuussmaiiulonidlunisdeenuazutsiufuussmagiuaz gus
11vune (Objective) O3 P2 %ammiﬁqaamaqNammamqmimwmuazmmeLUigﬂLﬁm?’fu Tnensly
HAUITE03AANS INALUTABRAZUTRNTTU ANUWINNYBITEUULASYENA BCG

wadunuafidndny (Key Result) KR3 P2 yar1n1sdsoontassdnuanianmainuasuasnunaulssy ity

lngnsldnanuideeanings walulad uazuinnssy (2,000 a1uum Tugaed 2566 - 2570)

nEWA : N1snsendeyalvionsdinuseniasudelauslasinisidy

43 Thai CC Tower, 170 F1.17%, South Sathorn Rd, Sathorn, Bangkok
Tel. +662-75-6263-4 Fax +662-675-6265




TSTSFR

Thai Sustainable Fisheries Roundtable 46

3. 52821281U04lATINTT ....... Lo quUszUNSEY..... 2,450,000............ U

a

FUTAUDLATINTTATIET Moo

aaa

I 1 (NTANTINITUTUUTD e

Qe

o)
)

'
a

AT 2 (NFATINITUTUUTY) oo

Qe

lAsaNsEuauaesUnUIINTUIBUBY

M hitweue O Bweue szymibenu

4. ARNIZEUSUNISAUR (key word)

o sa

Uszaseuain siaiusngnanany uasiiegede 813lne

Trawl Fishery, Endangered, Threatened and Protected species (ETP), Habitat, Gulf of
Thailand
5. ﬁqwﬁﬂﬂsams/ﬁﬂ‘%nmiﬂsams/ﬂm:iﬁ Je/63mlATINI3

5.1 @9 W9a1Is 5785U (ntnlasing)

RPN HYILAIARTIANTE
@m’g@ Ph.D. Natural Resources and Sustainability
AMuTIUNgY/ANLaula LAY NNTIANIITNTNYINTETTUTRLALEINATON Trnemzialas

Peis NMSUTEEUANULEASINI9TNAINET N15USERUANSUIUUDIDIANTHAY
NANAUN
A0UNARAD AUV INSNYINTTTTUV P AL FILINAN ALINYIANERSHAZINALULAT

UMY AT 35T 272 vig 9 0. YUNELa 8. Wies 3. 351945571

84100
INs@Enwn 077-913333 $191263 N5d15 077-913367 ada 095-2579695
e-mail: watcharee.rua@sru.ac.th

anusuiaveuselasinisiiiaue  Weudaauslasenis siuniadelauslasenis Ussaiueuy
A Iilasamsadulusmed quasazmuasiliusazAanssuiivianiuly
MUBHLITY SIUJ TR TruTiunanmsaiuny Weusenuaduauysal
FeunazsudouunnudTeiioaddiunluansansssiumi wasssauuuni
A 40%

] a v

ANUSURAYEUsBlATINTTaUY Fedeegsenineniiiums  {333delasamsusediuns

43 Thai CC Tower, 170 F1.17%, South Sathorn Rd, Sathorn, Bangkok
Tel. +662-75-6263-4 Fax +662-675-6265



TSTSFR

Thai Sustainable Fisheries Roundtable

Judoululpsnanafinlufununsangiunisudainilvgfasludmin - g

31943571

AN

(F.A5.3%5 2850)

(Wamlasans)
5.2 Ho uweushng alad
RN AYILAIARTIANTE
qu@ Ph.D. (Ocean and Earth Science), Southampton, United Kingdom
ANNTIWNEY/ ANLEUlTLAY IINe1UsEUd miﬂizLﬁuu,azmsﬁuﬁdm%“wmmﬂszm ns
Famsszuuiinameila
anuiinsie ANgATINeIAEnsIaneia dnIuinerenans uninendeidednuel 222

vy 10 o1, Ingy3 0. vdan 2. uATASEITNIIY 80160

Insdni 075-673535 Insans 075-673525 InsAwsiiedio 062-313-6417

e-mail; samonsak@wu.ac.th

AuSuiinreusielAsssitaue (szydiua) 5 unumilunsdaeszinuiss ms
Ansgideya Tuihuduengiteyauandouunenuinins tieffu
LIS

Anu 15%

mSuinreurelasINsBug daegszninadiiiuns (Grilusaszydelasenisuazumamu

atluauw) msensedusnasyilduetedionisudmsinniminensmeiluas
Anssufeudeuasusiaadsasdluiuiitminuasaissuse WAz ing
51945571 Unaanu 2.

2o %
(uweusAnd atad)

] [y

(H331798)

5.3 UINIUNDY NG

43 Thai CC Tower, 170 F1.17%, South Sathorn Rd, Sathorn, Bangkok
Tel. +662-75-6263-4 Fax +662-675-6265

47



TSTSFR

Thai Sustainable Fisheries Roundtable 48
AUIAUY ANENI19758
AR Ph.D. (Aquatic Science); Habilitation (Aquatic modeling)
AMNTILIRY/ AuaulavilAy FrIneUszas
dnunfnsie WNINIRLQUATIYEIH B1LN13UTIIU FmTnguaT1vstil

6 s

Insdwidlefio  045-353500ln3ans 045-288373 Insdwiidledie 089-7175531

e-mail; tuantong.j@ubu.ac.th

aruiufingeuselasimsfiaus  Wduugihmednns Tieseitoys savissudane
Foulestoyanisinns uusihmshdeyamsinnisainnAdeluliuselov

Anu 10%

mSuinTeuselnsINBug daegszninadiiuns (Gilusaszydelasenisuazumasmu

GG

(T,
/r.-—" #nS
asto T
(UIENIUNDI INUNK)
(§323398)
5.4 #9 wsamduiin Fnusni
RIIVIR HYIEAEN519158
AN USuayquidasdin (Gnenmans)
ARG andaulaiiay  ssuvansaumagiimans Msdsinseerlng nsildusiu
VOIYUYU nsudmsdansn
anuidnsie ANgATINeIAmansIaneia dindvinermans unninendeidednuel 222
vy 10 ». Ingy3 o. vA1an 2. UATAIEITNIIY 80160
Inséwsi 075-672306 nsans 075-672399 Insfwiilletie 065-263-5641

e-mail; jantira.ra@wu.ac.th

Anwsuiiaveusielassnsiiaus (seydua)  dmideyaunuiinansenuseundsiogende
szuvilne msdnwAndivresey Sndunsizsidenlosdoyanis
N3

Aniu 10%

muSuinTeuselAsINsBuY daegseninsiniiuns (GiluseszyTelasenisuazumasmu

atuayw) Laidl

43 Thai CC Tower, 170 F1.17%, South Sathorn Rd, Sathorn, Bangkok
Tel. +662-75-6263-4 Fax +662-675-6265



TSTSFR

Thai Sustainable Fisheries Roundtable 49

. /.97\,,/?

AN

(W19ENMTURI Sausnu)

(5§323398)
5.5 To uanUInuu dndsiving

AL Yakld

AR Uyl ma. (nenmansnisuses) dninendenunseans

AUt/ Avadlatiiay UaAinguaganIaINaIenIngINInansUTEaY,
BUNTUIT UL WA ABUNY

anuiidnsie 21/309 i3] 5 weyuIluns 42 uen 23 aunuiiuns wyeaenu wadegy
Jandn nyannumiuas saluswdld 10240

Insfwi 077-913333 7191263 ilofio 0890142796 Uu: 027347052

e-mail: preedamon.kam@sru.ac.th,

AusuRnaURolATINTTlEUD (spydIuam) ATENSIVNNAAUIY, NITINNTHALIATIEN
Toya

Anu 25%

mSuiinreuselnsINBug daegszninadiiuns (Giluseszydelasenisuazumamu

atuayw) gl

h.it " -

m%a M il?l’;f

(W9E1UIAUL ANTIRIING)

] [y

(H331798)
5.6 H0 weloma WuzaUs
LU UNIVINITUsZAIT QYN T LAY
AR Uyl mu. (nenmansnisussas) inInendenunseans
ANTIUIY/ALEUlA N LAY YIINYUALANURAINRAIENINGLA
anuiinnse neddsuaviauUszamela nsulsyas o1AsUasnuszan 44 6 LU

a19877 LWAANINT NFNNY SalUTEald 10900

Ns@En 0 2561 2962 danp 081-4320501, 0994782224

43 Thai CC Tower, 170 F1.17%, South Sathorn Rd, Sathorn, Bangkok
Tel. +662-75-6263-4 Fax +662-675-6265



TSTSFR
50

Thai Sustainable Fisheries Roundtable

a

ANuTuiinvausalasINslaue (Seydin)  Ivinwlassmsinetdeyanfegiiveansuysyis

waziuzthisnmssfunuluduiiieades

Anu -

AusURinTeUselATINTAUY Fedtegsevinadidiuns Fmihusuaiide
Foswansznurasnsiasunlastadomsaynsemansietiine sz mnstiine
msAuRuduaranmgnsnennsdrithiifanuddgmaasvgialuiu thine 9
2568 — 2570 WA : AUINUANENTINNTALESUINYIAENS

[y [

YUATUINNTIU (NBINU IU.).

LY [ 1

FReuazuInngsy NewyuaLasIINgIMmans 3

AR
(Welana ¥uLaus)

AUSnwATINIG)

a

5.7 #o unwgsni nesgnd
AL Henensnestesiu Usuus LLazU‘%mﬁmmiﬁuﬁﬁmmm
RV U3uay193 (IMenAansnIsuseas) NmIng1aenunseans
ANugIUgY/ANUEUl LAY Ao inzlamenveauszinelneg
anuiinsie nsuMNENIaNZIakazYeil 1l 120 1.3 Fufl 59 91A155gUsEAAUINA
AUGTIVNTIRENNTNTA 80 W 5 §UIAN 2550 0.4ITTIMUL LYYIES
%4 \wAvand nammuvnung saluswdld 10210
Inséwn 02 1411326 Insens 02 1439258 ilofio 092 2461895
email: surasak43@gmail.com

AuTuiinveusielasINsaue (Seydia)  duusihuinwlumsaufulassmsifeltu

doingiameinvesUsewmalng uazlideyainertosiumanseneimvesdningiamenn wiauns

6

Invihannsniseing 9 luniseysny
Anu
ANUSURAYaUsalATINTBUY Bedtegseninaniiunis (Millusassydelasansuasinasu

atuayw) Laidl

meﬁd
awe !
(Wneasdng nesgnf)

#AUSELATINIG)

43 Thai CC Tower, 170 F1.17%, South Sathorn Rd, Sathorn, Bangkok
Tel. +662-75-6263-4 Fax +662-675-6265


https://www.google.com/search?sca_esv=5647cdebe679e8b4&cs=0&sxsrf=AE3TifNA9ZxKQvRUZ8h45E0KLsGgyh9Bkw%3A1756646553117&q=%E0%B8%81%E0%B8%AD%E0%B8%87%E0%B8%97%E0%B8%B8%E0%B8%99+%E0%B8%A7%E0%B8%A7%E0%B8%99.&sa=X&ved=2ahUKEwiGyISukrWPAxXRS3ADHVS7PbQQxccNegQIDBAB&mstk=AUtExfCNp4TviGp91QXM7vCWiO-vhCQ2ulZgd7Lfy2aWohc---2RsN__HYQ7s2XNOkY-B-wdAu21NIwSclvg-mNs_XjovqUtggHQ4-V_K8EhNuEn_ubA1NozCGmbnxbn48cdbFUHWB2xxXzLEdMlQU_ls3kkGD6ATaufBrauSldkdmhTvep-IigrdqmJmdQ1pT4q_Ft2yJdI2kT4ir94tEFhb4soBtmjswdwDXjAXAeqXGZhLsA081stvUeCyXAKTEPTwWBvAPp1KwGmkV-_Z8dFKrAg&csui=3

TSTSFR

Thai Sustainable Fisheries Roundtable 51

[

6. IngUszenA

6.1 \iodmintndnedesdaiusinithngy ETP Afluualduldunansenuanmeiussasoiuan
Tugnilvey

6.2 \leUsziliuszdunuunzuagaideswossinifug ETP anfanssunsinszusenuy
antugilng

6.3 \ileuszdiuraswanssnuidsiuiinnnmsissasoandeundsiiogede

6.4 tiothwans3sedlalulflunsinauedeiausuus (Recommendations) wHudanisUsea

(Fishery Management Plan)

7. anuddgy/Nuveslgn uazmswaumalulad/malia/esraaulva

7.1 anudRnuaziuvastym

nsuszasoruanlus 1 edufanssunsssaadandsdfdunumddysoirsugiaves
Uszine atfuayusglalifunianisussuaaggramnssuuszusoidos laganmsduiulasainisuu
MemsmuINsUsTateIuaIne mnegauddunuuny §oRunsgiuana (Fishery Improvement
Project: FIP) Tunaone14iia1u1nn1n 10 U Angyinaunswaulseuunsnanduauasnanfugiusyas
v04lng (Thai Sustainable Fisheries Roundtable: TSFR) @sUsznauseaniaunAnsUszauazanay
fRdeduriislegumudauazenmnzialsznaudie 8 auiau fe auneunUsELIsUsEMAlNY
anauUszasuaniiuilng asneuduanUaidulneg aueugnanomsdailne auauddlne auay
gmsudidenudelng aupudndnomsdnsagy uavauaugaamnssunu lne lasnduanulasenis,
TiAsuinuiunanna Tnsianglsanuduaauaduiilédunsiusesnaguanasudwmanesiaiadle
gumuluarndeiiu maveuiuangBetuininiteniniuaselsy Usznaufuannisinfumnanisdn
nssufineilasenis AP uflsemineléi3udul 2560 aunseuuuameanalasnisdssdiufiufin
Usgnaiflsufuinsgiuainafionivesing (GAP) fAndu denssdndunuldfunisatuayunuain
FUNNUARLINITITYNSINYAT (@9N) Mé’amﬂﬁ?uoﬁ’wLﬁumﬁmﬁwLquﬂﬁﬁ’amﬁmm'iﬂizmmumﬂ'em
e (Fishery Action Plan) dsléi3unisifiurouainguseiliu MarinTrust uaglduszniaiuseslasenns
WauUseaeoIuaInenlng glaseinisdnTesr uhuun1sUTeINTgIuLUUTatgatewug (Multi-
Species) fiusnveslan uazlassns IadulunumuunutiiRing dudd 2565 aufatiagiu e
ANIUOUALLNYEY lFunsatuayusulsznaein @neuiaein1siTenisinees @mn.) Faurt
2565-2567 ludauiiiAgateaiuianssuauide suldun mslinsgsinnuuususiunagmsuszidiu
VINEINTVDINIVUTERIDIUAINILEIINY NANTENUTDINITVIUTELIIUAINABNTNEINTTIN VAL
Auwnndomymamzialusmlve Msleseiuvawhnisssaeiuainiusming wagmFiengikansenu

299n1571U5EUI9UANF T EUURNALLEM Y Fan1saniuauddesinanaiuisasielilasinisy i
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v 2

Toyatenansmdngrumsinermansiianmnsatiauesiofuszifiu MarinTrust WufsauAuntiinis
Afiuau wazliufoylifiureuiiunisinnsanianssumuwnul UAnsdnnsussuseiuaingilve
(Fishery Action Plan)

NNIAHLNUALLRUUS TANMTIaN1sUsERteIuaneilve (Fishery Action Plan) Huseiiiy
MarinTrust lieudfiureunisniun1siiansanianssunaenududmanan1ssusesanuglasens,
nsvesusesnasgIuaInavedlssundndaru sufsanudediy uaznissensuannainaina
pgulsfmumstuindoulaseinisy Supsdidunsianssumuunuuisinisinnisussuseiuaine
ne (Fishery Action Plan) TfasudaulasAanssuiisddosiunuiseinedadsiianudosnisteyad
Aertestundudniihignanau @esgaiug vieldsunisduases (Endangered, Threatened and
Protected species: ETP) 19U iizia Tawn aaw wazUainssiuuuisin dso19ldsunansenumisly
fuUszanswaznsgadeiuende (Habitat) wazviemdngiunadeyamainermansizuand i

fan1svinuszusegadstiuveslsemalng Fan1ssvdniiinasylaainnisussuakasnisanevaslassdn?

[y ]

wiantiuluidufisensuegranirwneindudsanaudifny Breve’ et al, 2024) wagilutladenviliia

q

v 6 o 6

anunsaiduaevesdninquitlndgayiug daingnanay uasdainlasunisAunses (ETP) Weoean
il

Lﬁuﬂdué’mimaﬁim%ﬂ Lazilsns1vesisouilsendinios (Good et al, 2024) vauzdiialaniinis
Uszdiudnsnismevesun (fesndasninazeiufinni) é’miuﬁmqnﬁwum (Hesnefnnuazeiu
a1n) wazwmzia (fesndas erufiem wazoruain) annisuszuslunsasU1%unnan 720,000
#, 650,000 #, Wag 85,000 F MUANU IwamsﬁﬂmmulmwmﬁﬂssLﬁudﬁmﬁué’miﬁmaaawﬁﬂ
nenuduese dWeswinmsassesnisviuseas (fishing effort) idunalnedasedties (Anderson et al.,
2011; Read et al, 2006; Wallace et al., 2010; Zydelis et al,, 2013) Tnefirnuandslaiinisduiinnisdu
ETP Species 91nn15¥NUT2190IUAIN WATUANFIUNIINGIFNENT smﬁqmmmimmuﬁ%’mw IRkl

Ly

Jagtuilnsudszasladanuneisnuuasiinisaniiunisludinilutneud @19 n1591 Fishing Log Book

M158y318n153U ETP Species w3kl nsimuniuieysng ETP Species dniagaiinisyinausiuiunsy

NINeINTNMZARAzeRLREItuNInsN SR ulas U dnIniadesgnaieus (MMPA)

)=

wiiUsemalngarivinsnismivaunsuszasaiuanlussauniads widwnssuudeyauay

[ ]
a A a aa a =

NsUsTEUNANSENUBINUNTIALasdeaie e Inganzdoyalansyin (species-specific) ¥4
nquillndgayiug dnifignanam wazdnifldsunisduases (ETP) wazaudesloadiuggniavde
SULUUNTSUTEI90IUAN unasTiogords uarsruuing uunsigatiunisuimsdanisdssuads
SEUUTLIA Im&JﬂiaUﬂquwﬂmﬂd'guﬁﬁaﬁm (Smith et al., 2007; Hobday et al., 2011) Wielilasunis
gausuluszavaina n1sUszaILazN1sUsMISInn1TAIsa Ll un s AETAUNUWAUINITUSELS (Fishery
Improvement Project, FIP http:/fisheryprogress.ore) dwiun1suszaudazyszunm Fanisuandlmiiu

I1N15UTLULAAIUUL NS WLUNITNTBNTLUIUNNSUTE LD 1T AIUSURATOULATEI8U SnwUTUN8
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1%
L 3

dailAifismedmsunisuilaaluszezen augluiumsannansenuseduwinden wazduaiunsg
UnsdnmsUszaegialiuszansameinunslddoyansinemansiviudeanunisaitag iuuazgn
ndndwins dethluuiulilunmsuimsiansegnamngay fsifiosusiazdiglinisussusd iy
uifrsaiannndeiulunaianisfmssninsUssmatazifindnauaansalunsutstulunsdseen
vosUszmArasinUszsdnde fudulasmstiaidmnoieussidumumdssainnisszaseruan
sovdawug ETP seydniihiifianudsionsiusssoruainlusnlne wagnanssnuresnisusza
DU R auaafiog ordeuazsruuiing dedayadanarunaidamisntnlud wasliungUssida
MarinTrust tiefiansansiufanssumuusuUfuanisdanisuseaseruaine1alne (Fishery Action

Plan)

7.2 asfAuivianuIauAnazdanuiletym

v 6 N 1

Tgymnsvinseaseruaniifidnidmassdu (bycatch) geuaznsznudevilniudnidedonis

9

% & A ¥

qzywuqmalﬁ%’ummmsaq (Endangered, Threatened, and Protected: ETP species) L‘ld]uﬁqmémﬁu‘ﬁ
FliAnausndulunisdai Fisheries Improvement Plan (FIP) Wiawamunn1sdnnisussaanwazan
nansznUdedsIndoNLazNSNeNTER T ETP Taense sioxn nsUsulsenasg iy fun1sUszuseeng
Fefuluanaldonseiutomuuaisatu ETP Whidusndu seludunsiudnaananisiiudves
Use11ns NsmmueaNInsnIsiieann1sneinnisilseas wazmslddeyaausedindlunisusediuna
(Good et al., 2024)

NIDUNUIELATINATNNIANATE ETP Ustinalnednseunguanefitaiaulunisdunsesderithii

aglunquideasionisgayiug (ETP species) lnglanie wses1¥AmMuUAn1sUsENs w.A. 2558 11951 66 &9

v v v
¢ a0 &

Wun1sdudadidesgnalsunludi dnduimenn vedndunnlndagywug Luuslunsdndnduie

v U = v & A

PeTIndnInangn nyseilevilasounguluianistderuldnistuiinuassnenulfduiusiudaninga

A o= v v 6

lsunsAuases lnedamuauseussuamdvdininiduiinteyadainziamenluayadusinn1svi
Usza9 MNWULD3EMINenTisean wazdsteyalududminidesonduidn daftetuiinluszuy
TFCC (MarinTrust, 2022)

msffiumsuszdiuaandss lutlgdudsemalnglddidunslussfunsnesnguiiients
Useilupnudeaves ETP species nmeldlasanisussasenuanwaslugilve Faszneushenisnuniy
sedeviinfugain IUCN, CITES wazngvaneseiumd msdneusuiaUfiRnsiudidnldduds ns
swsdeyanisniansuiinmahussuuarmsnunmsnudaingianienn wdouieriuatimanglf
finsUszifiuanudeaniely 5 U (The Gulf of Thailand Fisheries Improvement Project [FIP], 2023)
uuUIANTUsEAN (Fishery Action Plan - FAP) wasUszimalngladmingede ETPs anga saufianns

Maunuazausunsuiineliniiug ETP TuSeusvisoiuann nglalinsduiindaaudeyaluyel 2023
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v A Aa av o ¢ & Y o oA a wa o vy a
ulasede ETPs MU duiusilessuiuiseussutoiuan wuljuRnuildiseylniinisussdiuaiiy
L?ﬂwuaamiﬁmszmé’mmumﬂLLazmiﬂﬁé’mﬁuﬁ‘ﬁU ETP kagdnyinsneaun1suseiumnudsaueenis
Ufduiusvaimsviussasmeaiuaindeviiniug ETP (TSFR, 2022)

ANNYTIMEKaztadin wivslinnuianiilunalssiiu msvseliuanudesdalidussqlumaie
3 o %3 ¥ 1 (v a o 2 d‘ % v dy o
aeAlsznavdAgy tawn n1svIanangIudslsedny teatuan uedsesnswazuudliun1siuiied
ETP A1siuuadinsn1sancansenuiiduszuu (Management Strategy) miﬁmmwﬁayjm%w%mm
' ' a . . . = a s A & a )
98°9ABLU DY (Information and Monitoring) N13YIANITANYINININGIAIEAAT NLTUFUSTIUNBINY
NANTENUVBINNSYIIUTEUIRD ETP haglAsIas195euuRnAN1ane.a
A UNITANBIITUAUNANTENUVDIUTEUIDIUAINGD ETP dausnduiieraganannnis
= ) \ 2 v a Y4 P a = PN Y Y]
wissunstudagtulugmisiivdeyanirauundassdng nsldnseunsussdiuanudssiaenndesiv
MarinTrust wagmMINwuININsNIsIANIsaNNnTatlugaudsgureinsinUssaauasnSAUATOLTE UL
HAnimeia n1sfnwlazatuayunisdnvinuauusulseuszua (FIP) vaslnglidusednsamuinauy
ABUAUDIMDNINTFIUAIUNTUTELIMANNINTY UazadiennuaunaseniInnsidlssloviiunseysng
PNSNYINTNINLLaBENE98U (The Gulf of Thailand FIP, 2023)

o w

15U UIAR Risk-Based Framework (RBF) 1nllunisussiiunansenuvaaussuaniivauasnim

Y

(data-limited fisheries) {lunnsidoniiaenadesiunannsUszliudenun e ssyssAuaNULEEIUDY

[

n1sviUseRsevdiaiiug ETP wasseuuinalag RBF Usenauniewnsesdendnansusents laun (1)

Productivity-Susceptibility Analysis (PSA) ?i’m%’wimﬁuﬂmm?fsmsuaqsuﬁmﬂ’uiﬁluimﬂmma 1ne
finsanaruanasalunsiuivessdniuginiuanudsminnsujduius fuedesdiovssus ua
(2) Scale-Intensity-Consequence Analysis (SICA) %aliﬂumaﬂimﬁummﬁmmLmdﬂﬁagjmﬁmmg
TPUUTNAINVBULN AIUTULSY LaBNANTENUAYANTRININTIUUTEU

N13ALEUUIAIUNTOU RBF fma,mﬂLLUaaaﬂLﬁuﬁw%umauﬁﬁﬁ@ laun

(1) Msnunuteyaniegiianguteyaniieaululseina (IUCN, CITES, nuusess, nv.) uay
foyatiufides mdmezia Usn$) sufinsussgadidnlfdudedofniudos

(2) MsUszLiu PSA Wlednandunudesosiiaius ETP 1y winwia Taun aamnm

(3) msUsziluunasiiegendelusyuuiinaiiddy TnglideyanszuufinnuiEe (VMS) uax GIS
Ussifiumsdeuriuiiuiivszas

(4) M3tudunan1suszusuiugiduladiude

(5) msthwadwsluldiilefmuninnsnisuimsianis Wy maviwainonluriaggnsly wie

(%

Nunoaulm
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1 av v oo o o a a A v a v
ﬂ@yja%l@uqlﬂﬂﬂwqiqﬂﬂqUﬂigL@Ju@'ﬂ"llll,a YILN aisﬁﬂigﬂ@‘Uﬂ']iwﬁﬂ']im']ﬂ']ﬁﬂmﬂqmiﬁqu‘ﬂaﬂ

MarinTrust kag MSC aunsatnluujunlaasalutsunvesdsemelng lnslanizluyssuseiuainids

YadayaideUsinauazinnuinduseassUsadunansenude ETP wagsyuuiivm

7.3 Wisuiigugawmuvaamalulagininisaundisuiisuiumalulagdus adlutagdu

WwAalA

Y A
UBA

v [
UBINNA

ANTHARLAZ AN
goulm (Productivity-

Susceptibility Analysis)

A1SIATIZNANNANNNTOIUY

ansaldivaniunisaindeya

[y ]

190 dnsun1sUIELIY stock

I [~
2810 UUTEUU

nsuseiiiuldinaueinzuuu
1-3 figosorfanisanaule
voUsEiu v lvizaw
Aessionnf (bias) uay
AuligonARoeTENIneg

Useiiu

fudavgy ansnsosimis
ToyaldaInemans 11T
paoRIUANLITLGITIYY
(expert judgment) 1NUszLiIU

unule

PSA Tailenuinisuseiiu
a a [~
WIUTUIURUUAN UL UY

Jusanisuseiiunny

Wsgu1aUesnu

MlAInaInuANEATY
(prioritization) lonwiinlades
FauarmITlAsULININITIANTT

Aoy

mnUeyadiuse A (life-
history traits) M%asi’lja;ﬂa
MsyiUszueliuasuaIu Ha

nsUsziliue1naIALAReY

TgUsznaunisanaulada
ylaurglun1smuuauInsnIg
ANANULELINIDUTIEN

NANIENURD ETP species

wWuwatlads productivity
Lae susceptibility U89
yipwug analuasviou
Ufduiusidessuuinaid

ANMUTUT DU

8. ANSNUNIUITIUNTIU/AN5aund (Information) NNeT94

8.1 anwauzNuUNAnE
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g1lnefdnuurisdadsoguinnlme unnvomanaiuld senitansiyn 99°00'E uay  106°
00E uazsewinaasfign 5° 00'N uay 13° 30'N douseudsunufuisiuiiany foonfimmie wasfie
pgfunn fefufivssmadonuiy sy Tne uazsieds (mmdl 1) enlveasounquituiinimea
Uszaned 320,000 A1519ALaLURS (Wattayakorn, 2012) Faduiiuireudneiy fnnudnadsUssuna a4
wins Wneflenudnanilaaussunn 86 wasluuinmunaem fifefluduiduamasughoiiudilne
Uszanas 200,000 A1519RTaLAS (Department of Mineral Resources, 2012) 813bnediaanueiansils

M9dU 2,055.18 Alawuns dnwazaedawualau 2 @2 Ao enlneilinsTuoen lown uSailanzia

[ '
(% 1 =

AauAANINaesEnIaInuiuviduduiddnsselunsaufiens fusen asaanLauUIsIIA

e

a

Aung el uniadn JaIniansin 3R wadarinngIa JunY3 53809 Yaus aziduns

Y

aunsUIINTg wazngamauas Meilmzaduiazldsudvinavesauusauns funnidedliluiaieu
fuenfadoudonau wazenlneduny Tuan Suangaiananausitndmszensuuiivindulugudia
pzfumnadlunsldasaunuaulssmanniade Avnuiialnin-an Smiaussna viedaus Samin
AUNTAIAT AYVTAATIN INYTUTUTEAIVATTUS YUNT 9519035571 uAIATEIINTIY aswan Unendl uag
usisna Judmzlaf sudviwaanusaunyiusenidsaviewad i dlutiafoungadnioud uieu
NS (nsumEmensmamziauaz i, 2556)
foyannuuuiassnszuainfmiilusnvedieAnwnmslvadsurennatfiavimea nud
g17lneegnelddvisnavesauusaluyiwialagyssau fail 1) aunsaunzfusenideaviotissening
Foungrdmeuiafeunuaiud 2) travdsuggusauluieuiunnufafeusse 3) aunsguaziuan
Boddspmiadounguniaufafiouiuiou uay 4) fravdsunausanluieunanay Taswadlunzia
Fuldfsvswandaunndenisinaiouresatilug1alne dawaainnsfnwidisuuuiiasaves
Sojisoporn et al. (2010) way Buranapratheprat & Bunpapong (1998) wuqn nszuailusalned e
yamslvafiuandsiuluniugania Tagludsunfasdnssuatnannmziaduldlnaidousetang fusn
vosglnednndsuinuneunansem niulnadeureigfusensonluangilnglufiammi
Fuuniing eglsfinin nislvavesnssuadlugaadAoudrsdeu vaeilutiausqung unnidodld
(Weunas - fugnew) Sojisoporn et al. (2010) lissnuirdinssuailnadouneiisny fuoontuinds
o lneneuvy udrlvaldovued sngiunneongnziaduld deaonadoadun1s@nuives
Buranapratheprat & Bunpapong (1998) wufirnianisinadindeiu uwinadnsludmanluusnanans
817 dwisusnilnemeuuu Sojisopor et al. (2010) wunszuatinannny Tusenlnaidiufwmounans
neuszanndudieineneulukazinaldeus snzTueeneanly luvmed Buranapratheprat &

[y 11

Bunpapong (1998) wunszuaufluaseunii lnglvaldsuiling Juesnitngenlnensulu uaalvadsu

Y

o

NP TUNNNAUBDANN
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8.2 nsUszasaruainluuszmalneg

UszavndlvdvasusemalneSuduinnegnaidmdmanssy 2500 Tnefiusamdndundnain
ATuReINT HanARdn SdsUSanionisuilnauaznisdsonn geamnssNUadulazn1suUsIUdRd
ihlgadadanudesmslddnfiusinamnn Seilvnsiussuuuusaiuldfiomederudeinisves
A (155D wazAMy, 2560) HiakiulsyansaiwnisviUseas Sainmstiedesionuain whanld
wazdfudsslimngausudnumuzinnilve enandnaeitueodondnvesnisuszusmndd ned

MR 3 JUkuUdAgy laud eauainusunziel (otter board trawl) (241 1), 93uaINATUEN (beam

IS 1

trawl) (A9 2), Wareruaing (pair trawl) (A9 3). Iesesllawaiyg s eussusanunsadudndun

[ {

USuannaniiuviemeialaegaaiilas wazliunumdidgsnowrsugianisussusvessemealugig

<

NANYNFAITTENHUN.

+ Uy

UWHUFELS

s gipann

ATV g PIE
\if/ R -
i FEABY

S damiGou visawm

MU
MUY
AN 1 DFUANWEURELS (otter board trawl)

(i1 SEAFDEC, 2004)
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Amd 2 eauanaude (pair trawl)
(#i11 SEAFDEC, 2004)

7

AW 3 93uang (pair trawl)
(fisin SEAFDEC, 2004)

8.3 %ﬁﬂﬁuéﬁﬁ'ﬂaﬂuﬂ?ju Endangered, Threatened, and Protected species (ETP) ¥84
Uszwnelne

Tuuszwmelne ﬁmia’:ju318%@%13@1&’U6j17i§'@@§114ﬂ6j31 Endangered, Threatened, and Protected
species (ETP) lngd148991nUoyanRuiivasmiienuniasgiaradanssenineuseme lown IUCN Red
List, pydayayn CITES wagnsysvdayacuuazduasesdnitn nea. 2562 viawugiignszyegistalau
TdedlasunisAuases laun wimeavnyia wegu (Dugong dugon) 18537 (Orcaella brevirostris)
Tauagnewiindu q Taufisaannnn (Rhincodon typus) Taglusungunesswinaseine WmgLann

yiin wegu warlaudsineglulnd CITES a1Anuan | diulauiwaziwelindy 9 saudwaiuiweyly
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v A

oy CITES mawwan Il vauzdlusedund dnimandgndnlfdudaiiranuriednitnduases sede
Aanaradunaannmisysannisteyaniond nsdunanisallunzia wagnisfnmussynsdmineiam
gn GagnihulfiduguteyaiiiensianisUsssussfuitugudmiunisUss duaudsmos sz
gIuansie ETP wagseuuiinnAmaneia

M15197 1 eferiaiug ETP inuludseinalne

ngudnd wiiawug (Fag19) doTuTAUNgUINg | EaIUZAIY
ne CITES
LNELA winy (Chelonia mydas), \WN5y dnUnaaiw/ AANUIN |
(Eretmochelys imbricata), WWdgiieg AUATDY

(Dermochelys coriacea), Wa
(Lepidochelys olivacea), 1#aAoU

(Caretta caretta)

NeYy Dugong dugon &niUnasau NANUIN |
Taun 1au19997 (Orcaella brevirostris) dmivnanu AANUIN |
lauuagw | wu laundnwin (Tursiops truncatus), dnivrdunses AANuN |

wipdu 9 | 1mUIe (Balaenoptera edeni)

2814 | Rhincodon typus dnivrdunses AARUIN I

“W.5.U. aNUkazANATeIdnIUn WA, 2562
Ay o ¢ o Ky v o - v o 8 - \
it yyda wae Tenta wuzaus (2559) tivinnsAnwin1sdudnitinnniseussuseiuaindg
luunignlneneulud 2555 Tnenudn dnsasuseiuseuaadesy 208.24 Galussiodneliled way
v U foVve = a YR ° -y v o ¢ 9 a
aunsadudniunladnsedy 106.579 Alansudatalus a1ndtwiull dnsmsivdniunasugiatazlan

\Unegil 51.108 uaz 55.471 Alansumadalus mud1du drudnivimasedulafidnsnedenisdueyd

€

1.671 Alansusadalus visAndudesar 1.57 vesdnsnisdunuionun Ingasdusznouresdn i
windudadudniinasughadevandaviiiy 47.95:52.05 vuziidniimaseiulddedaituasugAad
dndauindy 2.28:97.72 uazsioandawiity 0.91:99.09 dnfimaosdulddfuTmamn s Uan
It Yanaanu Yainsziuu Yannselnesu Yanselnauns wazsin nedniinasesulddlnegd
YuIRMnIIUIRLsELEUTS wazUSinamssudafimsanas uilumnduiulinudaiimassdu
IFndudindu oglsnu Wofinnsananiuninvesdn s dauinydveseydnyaindaenisin
sewinsUszmaiefurdadaivinasvailndaaiug (CITES) uagamnamuiunAiienseusny
ST AL NINYINTTTINIR (UCN) nu dnfthwasefulddulnggninegluanuninanudosh
Toyanisfaniuanuiviig eadningiamenuazeidawugignanaiu (ETP species)

luiunetilvededayamarignsiusiuriuayadufinn1siuseus (logbook) wagdufinidngsyuu Thai
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Flagged Catch Certification System (TFCC) 9 89nsuUszuy lusgna19d 2023-2024
nToyan1sTuiinasnas wudnlul 2023 ddusinnudningianiendiuay 233 a9 49,177
d' = d} 1 1 1 1 1 o 3 1 = = a
Wese Fedulngeglunguveanimeianazlann dmsvludindeuunsiaufeiguiou 2024
~ v & ° I = =~ o W 4
1951891UNTNUARINLLATIINTIUIY 151 ASIRIN 19,773 11183158 SIUDITINUINWIUUIASS
YINAINUNTUNSNYINTNIINLLawaz 189 (DMCR) G91897Un 58 AnnuUsesInsdninienn
WU v Twazieugi osduudlduanas ddunzgunazlant-1uyigil sunevde Ly
TAUNIUINTRRAS L ULAL ANV ULALUTAA Huwwdlaiudu (TSFR, 2024)
'3 Y} v} 4 ¥ o ] 1 a

LYEINAY FUNUS (2565) lasvynansenuvensinlseuteiuaindwmansenusioUiunn
Yosudauviuasesnlutlagwmeyisninisinssuseruainruiuwiy daveuduviuasssiuluiigs
\Hesnnsiiagneuniuviosiignsuniulifenssaredunn dsaunsodmansenudedndunle 1Wunis
inauansalumsiinujisenduaneinigiaeiunaineuiy dinadenanindulgunives
WA wazyhlmusunaeImssssuRlurasinanadls wazdsnaliminnisiudsuniasssuuinent
AUNUNDINELA N1TVNUTLUIDIUAINFINANTENUF DAIANUIUSTILEILAEANUTUS EIVDIU MUY DUN

mumﬂ%mﬂmuﬁmwiwiw 1.3-3.2 LUQS LLaﬂuﬂf’gwé’qmﬂmumﬂmmhuiﬂué”sﬁmagJJ'iw:m

o v v 1

1.4-1.9 W9 waneedueg19ivedfy wazddaansenusoailalalnuiades 013C luAunznau

o

USunahlufunznauvesiuinanad dnanieeauludiausunaasdunsglufusznouanad

[
v 6 0o Ao

Foiunndulaainnisideruainarunsanvseaniduasslseinnudn loun dmtvndrnsunisusine
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n. N135UTIMTYa
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1) msiudeyanfegi (Secondary data)

1.1) Yoyaitugnu (Baseline Data Collection) 1Agaifu ETP
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- gudeyanisginaziudsefiinades srumuteyaninienumsids, esnunanase
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1.2) Yayan1svin1suseaseIuan (Trawl Fishery Operation Data)

o w [ o

msfnwilunfiiagaseunquituiidrduazggmandnuesnisidszasoranluangiilne

Tagl#38nmsnunadeyanaaumanfujiinuiiunsineusy uazdrsdsteyaanunasiiedels

LowA: Jayanisudadn-saniise (Landing data) Toyani1sanmiuise (Vessel Monitoring System: VIMS)

ayntuinNvUseaseeIUseas (Logbook) waghuunesudsianinaw
Tnofiswazdoateyaifusiusm Tiun:

- a'”ﬂwmzﬁauazqﬂﬂsaiﬂizm: USLLANVDIBIUATN bYU m‘ummj (Pair trawl), ®3uan
uHungLel (Otter board trawl), ua¥eIUAINATUENS (Beam trawl) Aiflwutnunnd 30 dunsoaduluds
FoduFeussuamdvdamnguineg uazsealluoygaviinisussusndusioonlnensuuszas

- Foyanisufofnuuszas: Aufivazggniaviinisuszas, audnveanisainedu,

AMUDTUNNSYIINITUTEUY WALSEEEIAINITANNLARLAT

¥ oo v
€ o Ao o

- Yayavunadniinndule: sudsdniindvang wag ETP Aduiinseviin/ngu auin
waguin

- Yayan1391NIeUTEIIRIUAINTTUANNTNU (interaction) fiudnd ETP

43 Thai CC Tower, 170 F1.17%, South Sathorn Rd, Sathorn, Bangkok
Tel. +662-75-6263-4 Fax +662-675-6265



TSTSFR

Thai Sustainable Fisheries Roundtable 68

Inedayawmantigniunldilunsevlumsdsmauvaetalunmsdunivaliddnsiely
2) msiudeyaugugd
lasan193gyn1sdrsianrauai el ladayaidsdnii eatunisvinuseuseiuaini

o LY [3

ATOUARUNUTIANwIves1lneluwsazgiinia Inevinn1susyyunaugay (focus group) dmsunisii

FsmdoyaiinanInkIun1sduwaldedn (In-depth Interview) Wiainusiusiudoyadldiuladu
A A a o U a | A o ' ' A =~
HeoNe1TeeiuAanTsunsUseaeeIuaIn Wi ¥1UseRaiviussasoIuaInkiazngunsesdle (23uain
A 9IUAMNUHUAZLE WATDIUAINAIUAT) auIANUTEIN ke vdnvausaziun iWalasuAudle
a o Ay o ¢ ' o o &9 ' a Y ¢ o ¢ 5 !
WNefuUfduiusseninwnvssasiudahiingy ETP lngasuauiiedtuuszaunisalmsnudniiing
FTP 52111719n15¥U5209 35n1159nn15tilanudnIsanand sauianu@aniiusaunInsnIsannansenufiena
Yl
[ 4 I3 Qj' (v o 4 d’lj d' o
NTFNNYAUYTIUILINEATOUARNUITZLAUNEINY JULUUNTNIUTENS Usenaume Wi
Uszad Anuazas 09 aUseuanld A1uts wastadendnason1us 19 9l UN1TYNUTENe fanu
P Yy I v 2 + = v A Ao ° p=
y1Useusilugineglugiurvesdnivause () viadvesseninnuilunsvissuseiuain lned
Fruaulszina 20 AuvewsaznguLAsesile (3UVIIMNn 60 A) nan15nTeiilaezilulddudeya
HugIudIUnlsd S uNITIe e RLaIRYILRUN LA I UTEI0IUAINAE ST UL anTa1saume
sl
9. nMsUszliuaMUdLazNansENURD ETP species (Risk and Impact Assessment)
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an LanaIneIu duvsiidaaiamans

- msUsziluan unInyssv1ns (Population Status Assessment): mﬂszj”agal,ﬁmwa
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wfinuue) Wndosualnu

2) Anuansalunisuauni (Gear Selectivity) 1vtiadnitaunsarauniiainoauain

Taniedla (W auInn1aIu)

[

3) WAns3Y (Behavioral Aspects) vasviiadnhinivilidigsen1sgniu (M3siug w3

msofsaguuiiumzLa)

1% ' ¥

4) n31n55endInvaignuasy (Post-Capture Mortality) il evfindniunfigniud

1alazUassnavadtuiloniasendinuintsawiedla

¥

Joyailannniaauinandudeyaiididmsunisussduananudeswiunsiesizi
MaHAALAaEALBOUINY FIN15ILATIEY PSA AFLUSTIETUNTUTE UL AAZLUUNIAILUTAA S
nsuaR (Productivity: P) wagdandsanueaulm (Susceptibility: S) WanRin15199 2 -4 1pgaiAz iy

flwazifuen rank scores 910 1 &9 3 AunasivaIwsaziauys (Hobday et al. 2007; 2011) Tngen 1

1%
o A o w

mneis dndindimdmdnamsennnugeulnimi, A1 2 nangds dahinlindwdavieanudeulniviy
NaN wazA1 3 nuneds dndundmdewdniivsennugeulmigs kavtunUsennnAIAINIITUanTe
ALA LY (Total vulnerability: V) vasdnitunazyinazUssilinainsseeniawuugadn (Euclidean

distance) fawandbuaunis (1)
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V =+P2 4+ §2 (1)

A5199 2 SUSALTNDNITIATILANUNAR A TNBALANULUIIZUNS (PSA)

FaUsMAgINUAAINITHER (P)

frwUsineatuanueaulm (S)

DIYUINANYTDINALRREY (Average age-at-maturity)

mqqqqmaﬁa (Average maximum age)
AuAnta (Fecundity)
suumgjdzjma?ilﬁl (Average maximum size)
%umumﬁumaﬁmﬁmﬁa (Average size-at-maturity)
gULLUUGUaﬂmmauﬂ’uﬁ: (Reproductive strategy)

anutulunaslge1ms (Trophic level)

dnauluesAusznounadu (Contribution to
total catch)
Tomafiazdgyiuniasiiousyus: sedupy
8n (Encounter ability: Depth range)
N3NTEAEmvedvliaiug (Availability: range
of distribution)

NOANTINANTTINYS (Schooling behavior)
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Anusnmainisnga (P)

Mawmadn /Anudss (Arziuu Rank score)

Aawdnen /

fawWdnuILNae /Anudeauu

Mdananga /

mwmﬁang (3) nan (2) AEsE (1)
P1: o1gusnaNysainaads (@) >4 2894 <2
P2: 9nggsgaade (D) >30 10§19 30 <10
P3: AUl < 1,000 1,000 4 10,000 > 10,000
Pa: mumqqqmaﬁs (331.) > 150 60 §13 150 <60
P5: YuIAWINANY IOl (3l.) > 150 30 19 150 <30
suiigndivioniiufor uﬁq’nlavl,mmnmm
P6: sULUUVRINIHANTUG sangnilud R Wagluusiu
Y A9
p7: Srdutuluvhdlgonms > 3.25 2.5 - 3.25 <25

AN5199 4 ANAZLUY (rank-score) VaaswUsANeIRUAMUDDULN

frudsidsmnuseulmn (S)

AawWdn /Aades (mrguuu Rank score)

Augaulmgs /

ANEYIER (3)

Anusaulwy/

ANULESIUIUNANS (2)

ANUBaUlIAN /Ay

Lﬁaqﬁw (1)

S1: dnednlussrusenaunadu
S2: Tonanazidgyiuiniesie

Uszae: sEAumuEn

S3: manszaneivessilanug

S4: wyRngsunsTINe

> Souay 0.2
sedumuEnTien vl
TomafniaTesilogs
wHaRugHnINTEAAN
NNz US UG Al

o

JIURAN

=3

@

a ] =4
NANWYUENIT0ETLUURY

Seway 0.04 01 Sevay 0.2
sedumuEnTie vl
Tonadnn3osioUunans
wipRuglinisnszarialy

UsnadulakUaia

v !
Faumdungu

< Soway 0.04
sedumuEnTie vl
Tonafan3osiion
iliugiinisnszanesh

Tlan

YOUBELUULAL?

AULANANVBIATTEFIUVRIAIAINEES (V-score) Yotumaznauyindnd ETP azgnviing

WIHUBUANMULANAIIMIETENTIATIEY Kruskal-Wallis #agmInnumuuansnevesrslsegIuegned

v o W

WodAgyazly3s Dunn’s Post-hoc Test TunisiUSeuifiguanunanseseninanquinseautledfsy 0.05

Han13UsEEY PSA azanunsainlyundadiduainuidesvesvilaiug ETP species 311391

Uszaseruanluiiuiianineg wessyinvianuglvudanudesnndstay auaieu
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A. MIUsziliunansENUYaINsUszUIeIUAINAauE TTagafe
1) mi'iwi’mﬁ’ayjaﬁyuﬁﬁﬂmiﬂizm (Fishing Ground Mapping through Stakeholder Input
and VMS Data)
fufiunsdauszyungugos (Focus Group Discussion) Wipaauamideyaaingniussaaieiiu:
ufiifliviinisuszaseruanluuiazggna
nwagmsldoruusaruiin uasituifiduultmuded ETP Uasads
uonanil arlideyanigfininszuy Vessel Monitoring Systern (VMS) ifleAias1zsisumiianas
yszasluie wonmudszioneiu eldidudeyaativayulunsiengiiuiides vosidariug £TP

Falu hot spot wagiuiilnutnndanuseulns Jeyaiildainssuunisfaniuiayssus (VMS) oz

Y a'

Usgnaunle Tundedann nanfdsdunia Anusisenis Ussinmaiesie sundaselussuuiing
Qfifmans (Geographic coordinate systems Tty Latitude wae Longitude) tTumeulunisdniiunis
e giiuiinUszaseiuan Taethtayainssuun1sAnmusalseuediliundnnsoslayaratus
azUszianiasesilelivdaanizdisiafisevinussusliuegivsennvaase warddayaiunainuiy
v | v a s A a o‘d’f A o = IS !
Whdgnudeyasruuansaunagimans liveliasiginunvihlszasesaiasilontuainsaly

2) NMIIAVIHUNAINESWTINUN (Spatial Risk Mapping - Heat Map)

Uoyaann VMS, huudaun1yl waztoyanswudnd ETP U1 3ias1ensiuiu i dnviunuiaiiy
= o = a ] & A | d‘
\@e19 (Heat Map) Tnglansszauanudssainianssuuszaseiuaintulaaziug 9y anudlunisain
97U, NSToUNUAUNUN WAL/ UDe ETP species) Ingdiunumazu3nainin1ud santoy
Wigslsannsyiuseaseauainiuiuiesineg

3) NMIIAAAUNUNAUTEAUANULEBS (Trawl Risk Area Prioritization)

INHANITIATIEN spatial risk AgyINNTIAFIFUNUNUTEINTAMULELIGIRBNTNSENURBYLA
g ETP dwsuldidudeyaiiugiuvemihsnuisuiingeulaense warriisauiiieadeslunisdayi

o d‘ QIJ = = o o ‘&J ‘:{I U

wNUASIUTEINEE Y amludansiunuinsnsaaNansenuannsyinUssusetuainluiufienlng
U NSIRUALINTAITAN 9 MITRUATURRIUALSEY I MNTIINISUsSELS Wusy

laga1un30a3UNIEUIUNSAEUNITIIEAIENTBULLIANILATY Fan1nd 5
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11.3 uaun1saniueuddy wnulifau/nanssuluudaztieszesiiaivalasens duaualy
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ASUNSNEINTMIIELaLazeEls AaenauYIIUTEUIN

FaATua LTI

2. iiunurndeyaniiogfinnnernsuasniieaueig

o MAvITes

3. avfiufidmauasivieyamaauy

o

4. Uszyumnuefiduazdfidlddmdeniiedes

U av

5. Uszguanuimvihseindnides TSFER nsu

U UaZNTUNSNEININNVZIaLASTBRN uazeadn.

6. Angiideya ETP wasnansenusieunasiioy

9fY

7. msdnvisenuativanysel

8. ihwan1sieluldlunslidelauonus

(Recommendations) Tunsdaviuaudanis

Usza997uan
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11.4  A1519HANUIULAAZYINIAT

Ui Aouil HaauiinInitzdTa

1-2 nansdsaukaynsUssguuitanlfdudeiiisdestunsussuseiuanlusiui
1. lfeyadmiuldlunsussidiuamndes ETP

36 2. nadostureansussdiudmiuiluussgiunguiiidlddudeiioados dmsu
Auuziluuiulgudly
3. ladayanegRdmsuihlldlunsinset PSA ves ETP

! 1. lsmsussiliumnudsswesszuseuainse ETP uasszuuiinalulsemelne

2. Ififeyanisussiiuanuidswesssasesuannse ETP uasuvasiiagordeludszmelne

7-12 3. Wusuiirnudedunisyussaseruanuazanusieuiwas ETP sinmsvidseaseruan

4. lfesetnemeinnusiuiussninandunsing guszneunsuagniienaly

5. lddoiauauuzildusynaulunsinrhununisdnnisusyaeeiuainveslsenelneg

12. Wvnngvasmandn (Output) NGNS (Outcome) WaZA2YIN

o/
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Uit
v a v ¢ ! dy A
- gudayannusisuvesiaiug ETP donisusyieeiuain iuneilng
- uRuiAMdsLdeiunvensinMsUsTIee U InAeunasiagenfe (Heat Map)
v ETP lugnalneg
- JaauawurdmiuliusznaulunsiniuaunisinnisussieeiuainvesUsenalng
HANER ..
S — - HAGHS
RN P Ugial! LYIABININ
1| gudeyaminy TeeyiaNug ETP - YA IVINITIINIY

Waguwewianug | seAuanudsseselin | awnsedhlldatdvayunis

ETP sion1sussaeedy | Wugeng o

anluenineg Useinea

[y

YILEUNISENTLAUYDINIT

Uszualnemusidinues

Tne w1 30 MarinTrust Faduguszidi

AgUseina
Franguassalunisnanwtay
duasuliinnisdsann

HansueINTUsERvedlneg
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guanvesUsemalng | danisussusluysan | wandusiomnsdnd Yaidu
ae oy 1 YA nsldiilelvinasi LAYgAAMNTIUAY 4 7

Anssudsvaeruann | ieadediunussma

- NRUINIUTTINDIUAINUAY
g3 MR Ilannanual
oA A I3

ANULUTRNBAINBIANT
LONYY WALDIANTIENING
Uszne waziinauiuasly

N3Us¥NoUgsng

13. gnazlduszloviainiasanis

Anaglausgloviannlasenis Usenaume 8 aunaw fail

1) aunAueshYLEenudelneg (Thai Frozen Food Association)

2) ammﬂmﬁmmmﬁé’mﬂm (Thai Feed Mill Association)
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3) ammﬂwamﬂmﬂﬂm (Thai Fishmeal Producers Association)

4) axnaxslng (Thai Shrimp Association)

5) @UWusN1sUsTLauaUsEmalne (National Fisheries Association of Thailand)

6) amwmmiﬂizmﬂmauaﬂﬁm‘fﬁ (Thai Overseas Fisheries Association)

7) amqﬂmﬂmama’lwﬁﬁ’n%gﬂlm (Thai Food Processors Association)

8) auAuenamMNITUNUIvMe (Thai Tuna Industry Association)

uananinandeildanmsalfiiudoyaiormuamsnislunisdansliuimisaui
Aeee Ll funsuuseas nsEnsIanuRswazannsnl LasnTUNSNININIMLEaLaTTIoRe N5ENT2e
VENEINTEITUTIRNATALINEeN TIBNITelY wasddninAnunfianunsetnasuddelulduselovy

Y30MDYDANAINUNIIVINTES

14. ununsanenaamalulagusenan1sidegnisldusslevd
M Fauleune

NaMIANEITEANTReNsERUINRTT NN TR M SUses Al duisendu Tuseduannalag
1#$Un193U50991n MarinTrust uiliussdnsi SusesnnsgudunsUssasseduuuYA Jaagdaean
Temalumsgniniunisnisén Winyadnsdsesnvemdnfust wazsiduusslonflumsuimsiansds
ulsvisuuiugiuresdoyaismslumsuimsdananinginsuszaslugiilne Saduninensvdndid
AudAysoUszme tnadlduseloriifalouieniasy laun nsuuseuuasnsunsnensnmsiaiay
el waedlduselovinmenyuldun aussimurszuunsndnduduasndndusiuszusedlng (Thai

Sustainable Fisheries Roundtable; TSFR)

M \Feansisow

a1u1saineIrAu3 N5 Wldlunsadieanuasenidn anusanudilaliivaisisoe
Rerfudsiidinngy ETP wwamdlumiseysndgua waznisuimsdnnsivdsidinngy ETP Falaginly
o199x8lsiresldlinuddny wazdiamsmiesdeuiilaluldlunmsaianunsendinliiuguilan

'
o

mllunsidenly wagatvayudualasunssussannsgiunsussasluiumadsey

M Favndid
AMEHAIUITEUUNITNA AT UA uasNan A 9l Ussusvadlne (Thai Sustainable Fisheries
Roundtable; TSFR) ansnsaindeyan1aivinisannuanisided Wldiieaduayunmsdssidunisensedu

o [

Y8an13UTENlnen Ui Tnve s Useiliusinauseima (MarinTrust) aoulandddiinvesnisuseziiy

1IM3FIUN19ANTUTEUIVRIUsEIMALNG A1UNTOUNI5USELIU Fishery improvement program (FIP)

43 Thai CC Tower, 170 F1.17%, South Sathorn Rd, Sathorn, Bangkok
Tel. +662-75-6263-4 Fax +662-675-6265



TSTSFR

Thai Sustainable Fisheries Roundtable 77

dl L2 v a = 1 1 a

L aENTEAUNTHAILINIINTUSEUYRUsEnAlngnsilAnwi Uszasoiuain denasenisuseidiu FIP
AMTINVBINTUTEUIDIAN LA TetioknUsemeaRAsUseme lidinsAniunenisdn du
snilulseloviunnisdeeenndnduaiussuswadlvegaainaina vlinirgaavnssunisnandudiuas

v '

nAnSusiuszasaslneannsontsiunazdioanludigdmannainmsussmealduindelu uanduns
Sufunsvhnisuszatesasuinrey waynmsviuszusesnediurestsemelng
15. anusuilafuanitu missau USem vienagaamnssudu (Eilusassy)
Tunsvlassnsasailgsuanusiuiionn 8 duna feil
1) annAuevsudidenudslne (Thai Frozen Food Association)
2) asnAugHAne1msdnilneg (Thai Feed Mill Association)
3) aupugHanUa1ulng (Thai Fishmeal Producers Association)
4) axnaxslng (Thai Shrimp Association)
5) gnusn1sUsTaawialsewnalng (National Fisheries Association of Thailand)
6) auneunsUszaslveusnuuh (Thai Overseas Fisheries Association)
7) amm;ﬁwammmiﬁ%%gﬂlm (Thai Food Processors Association)
8) amﬂmqmammmmﬁﬂm (Thai Tuna Industry Association)
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. U suuszana
$19N15 nulwaz .
MUY (v )
1. MUIAAINBUUNUAMEHITY
1.1 | Awmeuwnuanzidelulasans 312,000
WA.A3. 393 TIe3u (Famthlaseing) 6,000 12 72,000
HELAT. BNIANG §IFG 6,000 12 72,000
HELAT. NIUNDI INUNG 6,000 12 72,000
WA, A5, JUNT SAuSA 4,000 12 48,000
UEIUIANUUY ANTIRTINY 4,000 12 48,000
2. wmﬂdﬁwéﬂhsﬁﬁau,azl,%"mﬁ']ﬁﬁ'u 9 396,000
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. U suuszun
S19015 wineaz .
MUY (v )
AT SEAUUTY 19T Uszaun$vine 6 U
21| . 18,000 12 216,000
UM 1 AU x 18,000 UM
2.2 | @mnNusEaIuaulasanig 15,000 12 180,000
3. iunA ldaae
3.1 | A1US#15AAN5LASINTSY 139,000
AAnUsEYUNaugeenneyIde 4 ATa x 5,000 UM 5,000 a 20,000
AEANBLAUNIENTUNTUTEEUIY T189UANUATINN
3 . ) . . 6,000 5 30,000
U @INn. AINTIVNE 91U 2 ASS 91U 5 AU
AinAMERITe 91U 3 Yo 1 Ay 91WIU 2 AT 1,500 6 9,000
AP SHENANIUNTIAUTEYNTIITE 2 o x 300 UM x 20
5 600 40 24,000
AU X 2 A3
AbiIelunsUsTauay Alnsdnt/Sumesidn Aunndg
, L 3,000 12 36,000
Alusuale Wusu
ANIAYINSIBIUANUATINENLATING 10,000 1 10,000
AdRITenuatuaysallasinis 10,000 1 10,000
Aszuiugfidauladevssnisuszasaauainlunisiiu
32|, ) 390,000
dayanansznunszuuiliae
AU AR UNTAUTEYN 6 AT 5000 6 30,000
ANIRNSIUIUAEATY $I1U 2 AU X 6 ASIX 5 %9 X 1,500
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UM
A91MITNANNTU 6 U x 300 UM X 30 AU 300 180 54,000
AIDIMITIN 2 18 X 50 UM X 6 ATY X 30 AU 100 180 18,000
ANoNaTUTEYN 911U 180 YA x 100 UM 100 180 18,000
ANAUNIEITINUTEYURUUILNTIY T1UIU 6 ATI X 30 AU 300 180 54,000
Angmnsagnienaudulayiiudamas 31w 14 Jux 14 42,000
3,000
3,000 U
AAUNINIALENSIATEI0U 911U 5 AU X 3 AS39) 8y 5,000 15 75,000
5,000
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. U suUszana
$18N15 nileay .
MUY (v )
LaldeilnAn®IT18971 300 UM X 5 AU X 6 ASY 300 30 9,000
3.3 | fanssunisdsiaiudeyaniaauiy ETP 650,000
AdaUTEYETINTUNGUUTEINR U N lUUsaE WU
. Y 10,000 6 60,000
U 6 WU 9 ag 10,000 UM
ARAUNAIEATEITN 911U 3 AT (NFUVNY - @319 351l
. 5,000 15 75,000
- NFWNN) 31U 5 AU
Adrafiudeyaninauiunasnlasinig 100,000 1 100,000
ANEELDNEITHALLTLEY 5,000 2 10,000
ANTININYBITINATY 11U 3 B9 X 6 ASI X 3 AU x 1,500 UM 1,500 72 81,000
AU DA ITOIUREIUA LN TAUNIRADANTS
. - 30,000 1 30,000
Aduanulasnig
A sagniouiuldeinds 911w 18 Tu x 3,000
3,000 18 54,000
UM
Adsnlsznaiufeyatudinua ETP naentieinide
A - 20,000 10 200,000
1L 20 AU X 1,000 UM x 10 Leiou
AIBNUTIUTINRUUARUA Nz Taya 100 4R 300 100 30,000
AUseiugURumnAauINsey 1,000 10 10,000
3.4 | Aanssumsdasesideyanfsgivasdeyaniaauiy 82,100
AN919YILANNTDY IAFULUU Jayaridnannumadsng 9 20,000 2 40,000
AInTzideyaatia 20,000 1 20,000
GRERNRIMAIVVRRHGRETE 22.100 1 22.100
Uszyusnenaanan1sideluldlunsideiauauug
35 ; 95,000
(Recommendations) WNUIANITUTZHIDIUAIN
AEnUNInU ST 15,000 1 15,000
ANMANTIUIUANLINY T1UIU 2 AU x 1 ASIX 3 %89 x 1,500
1,500 8 1,200
UM
A1819115Na1931 1 88 x 300 UM x 30 AU 200 1 9.000
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. U suuszun
318113 nigay .
iveld (um)
ATDIMNITIN 2 1B X 50 UM x 1 AST x 30 AU 100 20 3,000
ANBNANTUTEYN 31171 30 YA x 100 W 100 20 3,000
AR TN TEYURU LN 200 30 9,000
Angmsagnieuautulariniuomas 91w 3 Tux
3,000 3 9,000
3,000 um
Andunslagansia3osdu $1u3u 5 AU x 1 A3 ag 5,000
5,000 1 25,000
U
Aveafisyan (udie) 10,000 1 10,000
4. wuINAIER 140,400
ATanARLTIMET 1Y 813nfa External hard disk  viln
ar| oL L 30,000 1 30,000
L3RR WNvilSane Aduedn iasoatuiinides
4.2 | nsgawuIn 6 uq ar 100 UM 100 6 600
4.3 | nsgavolunUszasd Maxmo §1u3u 3 wile 400 3 1,200
4.4 | n3gae Post-it 3*3 11 Aavd 91UIU 6 UiiA 100 6 600
AFandineu Wy nszany Ad Uinnn aamdunszane
as| o 30,000 1 30,000
P3948U NIzAY PAUNTUNTZATY
4.6 | FAUUALADS AAA/AA 3,000 1 3,000
0.7 | Janlawan waseuns 20,000 1 20,000
4.8 | A1 Software #14 9 e?m%’ua“a’mmiﬁﬁaaﬂauaumuﬁ 30,500 1 30,500
4.9 | arfangunsallunsufiRnumeauiy 25,000 1 25,000
5. MuIAAIAgAIN
5.1
6. NUINANUINITIVING (10% lisruasiusivasifiunsaUssima 245,000
AsssuLlgnganyuanIty (audsenansisayulaame) Sog
6.1 245,000 1 245,000

Ay 10 Y999UUsEUNUNALY

7. Algagaue
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. U suuszun
S18N15 NUYAY .
U (un)
S9U9UUT U UNIFY 2,450,000

easdaduasmranannudndulunisindensie

[
[ &

anunnvasasiaellumhsnuvewing (nuvhiesemnentiite)
O ldfiagsdiouan

O Uagtuiieguds Inedaniunimuaznisldanunal

Y

AT anunnuaznsidaudagdu

19. AeydiivasusAulnyyszauaiun wialisuinveniasy (M3edlasunaudiuna) wianssuns

bl

L 1 | I ] ! Yo o a Y o a
i ﬂﬂ"lﬂMiy’ RIBDNYUINIVBINALBNYU (ﬁiﬂﬁmﬂiﬂuﬂi]@’]u']‘ﬂ) 1‘1Jﬂ’]§‘c’]148§]3.|/’e)14§§y"’|ﬂ Taduns
3

i auvislildantui gunsal uazasisaulnalunisaniiuniside

(n5.auU51%8) PTUN3)
ALY 50988N15UR UURTINTHNY
9BNTURNNNINIFE 1Y) 571805571

it 1 fuenou e, 2568
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dqui 2 UszaRtinae

o o/

Usedagide

Y

Y

¥o - wwana (wilne): u19EI3T T

%9 - wwaNa (MM81dINgY) : Watcharee Ruairuen

auvistagiu diemansnansg

BUNUIPUATUTZANAUTEVIVU 3801200567109

MU289U

HY28A1EAS19158 A5.3%T 5285U

ANUNITINSNYINTTTTUYV P AT FILINADN AMNLINYIANERSHATINALULATY

UMY AT T5T 272 3] 9 w1 Yumela 9. 1ed 9. 57143511 84100
InsAwik:  077-913-366 sip 1263 Hefio 095-257-9695
Insans:  077-913367

Email: watcharee.rua@sru.ac.th
UsziAn1sAnE

U AN15ANE aandunisine

2558 Ph.D. (Natural Resources and Sustainability) University of Alaska Fairbanks,

USA

2549 U n m.u.(Gnenmansiganiuin) NINENaIduanYal

2566 .U (@ ¥eundisuarauasnsie) UINRULUTETTITUNTIY
2545 .U, (N1FAANITNTNEINTN NN UMNINYRYINYAN Y

wazweEla ) NSURNEY dUAU 2

Uszann1svineu (neda)

2552-U3304 813156Us8 a1 INNTNINTTTINNALATAWUINTON AMINYIAIARTUAL

wAlulad W INeNaesIAaTIYY I

2560-U33Uu: GLOBE Mentor trainer in Biosphere ¥84lA3413 GLOBE UsenAansgalusn

2550-2552 WIUNTIBINNS 1AS9N1S GLOBE @@y, @nuuanasunIsaauingnfansway

wAlulag

v o

2549-2550 LU IAILINANTDIUTEN SEA power 9111

2547-2549 K983y unIngqeIngdanyal
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#1913 NsNAANNTIIYRLAY (WANA9AINYANTTANEN) TEUA1UITUINTG

nsAneusEUUinAkarAunEIIndoulusTULTnAVSaLa S8R
nsUszdiunsUanUaeeinuseunszanuaznsiudeunlasaningilennia
AulazAwINgaeY (Soil and environment) WAEANUNAINNANLNITINN

N3NNIV YUTUATNITVINNYATOLEIEY

dszaumsalizims
U e AU

2566-UaqUiu HY18A1E1519158 UTEManansineg1mansnineInssssuyIfuas
Aauandon wninedesvigasug i

2566-2567 fUsnwlasanisniswaundnenindrdnunsneinssssuifuas
dawnndeudanin ileamnununuiunsdsuulasanmgionnaseiu
Janingsnugssnd

2563-UaqUu 919158 7AY NANANTINEIAERTNIMz dTnIYIeIeEans unnendy
RNyl

2561-UaqUu GLOBE mentor trainer in Biosphere 984la33n115 GLOBE USA

2561-2566 919158 Uszdmidngnsinermansuazimaluladasuandon
WIS A5194) 5571

2545-2547 HY38778a010uTATIEY AN TR INALAZANINLING BULYIALDLT Y
nyIueaniedld (START) njawmnuuas Usewmelng

Uszaunsalkinunisousy

Microplastic Pollution and Analytical Techniques dnlag nsuIneneans_uinig
NMINIUABUTaYaA1SUBUINNTLYTEIIANT dnlaY IANMTUIMIIANISHBTBUNTEAN
(DIAMTNINTL) NTENTIMTNYINTETTUT AR AU IAdEL
ndnn1snsUssiiunSuauRnEUYivesnan:tast (Carbon Footprint of Products: CFP) 3
ousilay an1tuimuyeainsuvl_ewian dinauiaunivemans uazmalulagul ]
96 (@I9.)

ndnnsnsUsziiunSuauRnEUYivesnan:taust (Carbon Footprint of Products: CFP) 3
ousilay an1tuimuyeainsuvl_ewan dinauiauniveimans uazmalulagunl ]

U6 (@IN.)
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- maedumsianmmnensmemgauazaneililagliunfnasegiaduntu dalasdnine
M5 3uiend (19.) Safuanitudanndeslng
- The ASEAN Blue Innovation Challenge (ABIC): Socialization and Ideation Workshop dalag
1ATININRIILISERUTEYI9R (UNDP)
- m'ia%fwgﬁﬁuﬁ’u&iamaﬂizmmﬂmsLU?{auLLanaquﬁmmﬁ‘Luﬁuﬁmwuauawwﬁiqmm
wnenMlne dalae TasanswauILianUsz91H (UNDP)
- msnTndeuiit TnsedumauarnisaeauniSeudmiusunisuSusronisiudsuudasaam
Qi NAWINR dnlae TAaTansimLuisEnUsEuI¥@ (UNDP)
nasuATeiaRuWluNsasIERUTALATUUNYA
Ruairuen, W., Ruangpanupan, N., Jongjit, P., Sparrow, E.B., Khamanee, N.,
Khamwatcharapitak, P., Noparat, P. and Rattanarat, J. (2025). Assessment of
ecological risk and spatial-temporal variations of heavy metals in surface sediment
from blood cockle cultivation areas at Bandon Bay, Thailand. Regional Studies in
Marine Science, 86, 104226. https://doi.org/10.1016/j.rsma.2025.104226
Ruairuen, W., Amnakmanee, K., Primprao, O., and Boonrod, T. (2022). Effect of ecological
factors and breeding habitat types on Culicine larvae occurrence and abundance in
residential areas Southern Thailand. Acta Tropica, 234, 106630.
https://doi.org/10.1016/j.actatropica.2022.106630
Rairuen, W., Chanhun, K., Chainate, W., Ruangpanupan, N., Thipbanpot, P., and Khammanee,
N. (2022). Microplastic Contamination in Blood Cockles and Mussels in Bandon Bay,
Suratthani Province, Thailand. Trends in Science, 19 (7), 3073.
https://doi.org/10.48048/tis.2022.3073
Ruairuen, W., Fochesatto, G.J., Kasemsap, P., and Chayawat, C. (2021). Energy Fluxes and
Evapotranspiration in a Rubber Agroecosystem of the Southern Thailand. Walailak
Journal of Science & Technology, 18(1), 6541.
https://doi.org/10.48048/wjst.2021.6541
Ruairuen, W., Fochesatto, G. J,, Bittelli, M., B. Sparrow, E., Zhang, M., & Schnabel, W. (2017).
Evapotranspiration in Northern Agro-Ecosystems: Numerical Simulation and Experimental
Comparison. In (Ed.), Current Perspective to Predict Actual Evapotranspiration. IntechOpen.

https://doi.org/10.5772/intechopen.68347
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Ruairuen, W., Fochesatto, G.J., Sparrow, E.B., Schnabel, W., Zhang, M., Kim, Y. (2015).
Evapotranspiration Cycles in a High Latitude Agroecosystem: Potential Warming Role. PLoS
ONE 10(9), e0137209. doi:10.1371/journal.pone.0137209.

Ruairuen, W., Zhang, M., Fochesatto, J., Sparrow, E.B. and Schnabel, W. (2014). Evapotranspiration
from Subarctic Agricultural Ecosystems. In: S. Seefeldt and D. Helfferich (Editors), Sustainable
Agriculture and Food Security in the Circumpolar North, Gridwood, Alaska.

Ruairuen, W., Jaroensutasinee, K. and Jaroensutasinee, M. (2006). Flash flooding area prediction by
GOES-9 satellite data. Walailak Journal of Science & Technology, 2(2), 135-148.

puftou Anide uax 93 Taedu. (2568). SnvasnmnenmuasaiiveniuazAumznonluumds
WsABmesLTIUI AN Y Mes Sunengaufiug Tereaugiond. T meuser

Fnmeinenmansmevzianiadt 8 Yuil 2527 fiquneu Tsusudoug wivedomelulages
e INBUVHNT

waring Wiy uay 393 5283, (2566). matnifumsusuduridlufuvesiuiiszuuinanwemSeu
futiuraouas uagenann snetiusnyu Seriagsnensond. smrsmeine wmn.oum,
7(2), 61-73 .

Wt e, 2351050l aeades, 543 5283y, & ey Wi, (2565). ﬂa@uw’%sﬁmﬂi’aamﬁaﬁamq
manwnsluvissdudemaiyiulavesinadnvesimingsugionil. lunmsuszgAnmsiu
wawlouiai ASarl 7 (lh 78-89). 7-9 Sumem 2565. hitpsy/agr.cmu.ac th/nsfc7th

% 793w, uniunt dwidl, uag waddng undend. (2022). mananuaznaEsTRvesevsnaniAy T
mﬁaﬁﬂummumwﬁﬁ . Science, Technology, and Social Sciences Procedia, 4, rspg028.

Retrieved from https.//wjstwu.ac.th/index.php/stssp/article/view/25728

co £ (% § @ A o a v v a L3 a e IS Qo
WIANA Unsetl, 34T 383U, Yeuy guisey, Udas Aindusane. (2564). mskanimdaniwlagnsmiin
Suyatiundluhdmhduluszauaiitou. Tu Msvssyelnnsseauni signsani asa
4 (316-322). UMINENRETIWANSEUATATOETEN.
393 5985U, USANUU AITINVING, USIUN DU, wasadang unsm. (2564). Mswasuklasusuna
Tavgmiinlungnaufumugamaluiuimziednineil Ywingsregssn Ysemalne. Ty
MIUsE Y IVINITTLAVITIVINGT 193571398 AT 16 (663-669). 85193511 ImIneqe
1AW,
a Y v o -~ v ¢ o A & o a a & A
naau seavdty, 313 398U, wasusiw D1ual. (2563). msUuUeuvedaveninlunsnouauus o
wziRemesuAstazthnwidvimess i unewiwing sl 975975395V manT

uazimabdladumIne s s1vinasead, 12): 41-57.
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3 TTY, LUATUN oINS, Tans quiisey, n1mssa 783U wavadni WadSusiema. (2562).
mMsnseefivesduanglunAldnouu - NINANWIIIIRg TN T57T YUNTHATIEUL.

NIFITAYmIANSFIVA LAY, 6( 1): 91-101.

a a (% L3

3 39930, dn s 9983y, gleseu $auddns, InSeil Feinys wasnseudne wiude. (2562).
A159AN5VELLUUT AU IUVDIBIANITUS MTAIUAIUAARD9IUBY D1bNBUINNIY 39179

UASATEIINIY. TU NI9Us2uIvINITIeAUTIAUAL U IITINTIVALGT 1Y) 3571398 ATIT 15

(Mt 213-220). g3194) 3571 WINENREIANATIYY 5.

waddnA unda, 393 $20%u Yaoyy quidey usitunt Swd wagainuw wuds. (2562). wanszny
Mnlsalsisiiuiidnoussvvuluaniuaaznd s1nevsiia Swingums. lu n1suszgu
JYINTIYAUTIAUSL LI YIATIVANFT 195571 T 98 Afait 15 (wih 221-229). a31unsoi:
UNINYFYT1UA A58 T571.

WA unSed, S 5283, uay Lumsun 13909y3¥uS. (2017). Optimization of Biogas Production
from Co-digestion of Nipa Palm Biomass Hydrolysate and Palm Oil Mill Effluent. JOURNAL
OF SOUTHERN TECHNOLOGY, 10(2), 117-125. Retrieved from https://www.tci-
thaijo.org/index.php/journal_sct/article/view/104641
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- Best Oral Presentation, International Conference on 4" Revolution and its Impacts on

27" -29" March, 2019 Walailak University, Nakhon Si Thammarat, Thailand.
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