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Regional TDA: 
Why an update now?
By: Liana Talaue McManus
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Phú Quốc



2025:
Climate change
Biodiversity loss

Pollution (Nutrients, Plastics)
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2000:
International Trade
Population Growth
Weak governance capacity

Transboundary 
Diagnostic 
Analysis (TDA)

What are transboundary and shared  national 
environmental problems?

Strategic Action 
Programme
(SAP)

• What can be done to solve or mitigate these?
• How best can actions be implemented?
• What are the net benefits, including costs of 

inaction?

Lessons learned from SCS SAPs



TDA-SAP Update (National, LME scales):  
From Status to Risk Scenario Assessments

Climate Change Crisis 
Nutrient / Plastic Pollution Crisis

Biodiversity loss (ecosystems, fisheries) Crisis

Human 
wellbeing

SDG Agenda

Global trade
Land-based Pollution

Ecosystems Modification / Overharvest

Human
wellbeing

TDA-SAP 1.0 (2000) TDA-SAP 2.0 (2026)

GovernanceGovernance
(National)

Priority 
Actions

Total economic valuation
Cost-Benefit Analyses
Participatory process 

Risk scenario 
assessments

Status 
assessments



TDA-SAP 2.0 (2026)
Indicator-based 

Assessment

Climate Change Crisis 
Nutrient Pollution Crisis

Biodiversity loss [Ecosystems, Fisheries Crisis]

Human wellbeing 
SDG Agenda

Risk scenario 
assessments

Priority 
Actions

PEOPLE
➢ Population &  

Wellbeing
➢ Livelihoods
➢ Climate risks

ECOSYSTEM
BIOVERSITY
➢ Coral reefs
➢ Seagrasses
➢ Mangroves
➢ Wetlands

POLLUTION
➢ Agriculture
➢ Wastewater
➢ Solid waste 

(inc plastics)
➢ Hazardous 

waste
➢ Industrial 

waste
➢ Oil
➢ Atmospheric 

Pollution 
(inc
Greenhouse 
Gases) 

LIVING AQUATIC 
RESOURCES

➢ Fisheries
➢ Aquaculture

CLIMATE
➢ Extreme 

temperature
➢ Acidification
➢ Tropical 

cyclones
➢ Coastal 

flooding
➢ Sea level 

rise
➢ Coastal 

erosion
➢ Subsidence
➢ Deoxygena-

tion

GOVERNANCE
➢ Economic 

arrangements
➢ Institutions, 

Regulatory 
agencies, 

➢ Administrative 
arrangements

➢ Legislation & 
Policies

➢ Civil society & 
Partnerships

Governance



Component 1: SAP 
Implementation SAP Lessons Implementation

Component 2: 
TDA-SAP 2.0 = 

SEA STARS, 
SEA:LEARN

Tools, KM

SEA STARS Priority Valuated 
Actions

Component 3: 
Regional Financing 

Mechanism =
SEA PUFFER

SEA PUFFER Funding 
Mechanisms

Knowledge 
Management

Expert Networks
Tools

SEA:LEARN

TDA – SAP 2.0
Adaptive

Governance

Marine Environmental 
Assessments - Strategic Actions 

for Resilient Sustainability (STARS)

Identifying Key 
Component 
Deliverables
[SCS SAP Project 
Retreat, October 
2024]



REGIONAL SAP 
2.0

Components 2, 3

Key valuated 
actions with 
LME-scale TB 
impacts

Regional SAP 2.0 
= reference doc 
for COBSEA

REGIONAL TDA 
2.0

Components 1, 2

Key LME-scale TB 
environmental 
issues & climate 
synergies  

Regional and 
National Experts 
analyze NET 
BENEFITS of 
alternative actions

NATIONAL
TDA – SAP 2.0

Components 1, 2

TDA-SAP : KEY TB 
Environmental 
issues in-country 
and priority  
valuated actions

National Ministers 
APPROVE & 
implement 
climate-resilient 
National SAP

C
O
L
L
A
B
O
R
A
T
E

OUTPUT MILESTONEPROCESS GOAL



COBSEA 
STARS

Regional & 
National TDA 
Infographics

May 2026

Regional & 
National STARS 

Infographics
Jun 2026

Regional 
TDA-SAP 

Regional TDA 
Report

Jun 2025 – Feb 
2026

For IGM-reference 
Regional STARS 

Report
Mar-Jun 2026

National 
TDA-SAP

TDA Report
Feb-Feb 2025

Govt- Approved 
NAT STARS Report

Nov 2025 – May 
2026

TDA Reports STARS ReportSpatial Scale

M
I
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Regional TDA: 
How is climate change 
manifested in the SCS-GoT?
By: Liana Talaue McManus

RSTC3 Meeting     
26-28 Jan 2026        
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Climate Change:
1. CO2  Concentration 
increases beyond safe limits

2. Radiative forcing exceeds 
safe limits



Greenhouse gas emissions (global):
1. Fossil fuel-based energy use (industry, 

buildings, transport)
2. Food production
3. Manufacture of cement and chemicals
4. Wastewater and Landfills



                                                            
                                                                                                           

                                    
   

            

            

            

            

            

     

     

             

         

                                        

                                                                                                                    

                                                           

                                                                                                                                 
                                                                                                                                                  
                                                                                                    
                                                                                                                                        
                                     
                                                                                                     

                                                                                                                              
                                                                                                                                            
                                                                                             
                                                                                                                                     
                              
                                                                                                                                        
          
                                                                                                                                          
                        
                                                                                                       

                                                            
                                                                                                           

                            
   

             

             

             

             

             

             

       

        
        

           

        
         

                                        

                                                                                                                    

                                                           

                                                                                                                                 
                                                                                                                                                  
                                                                                                    
                                                                                                                                        
                                     
                                                                                                     

                                                                                                                              
                                                                                                                                            
                                                                                             
                                                                                                                                     
                              
                                                                                                                                        
          
                                                                                                                                          
                        
                                                                                                       



                                                    
                                                                                                           

                

             

                

                

              

               

       

        

        

           

        

         

                                        

                                                                                                                    

                                                           

                                                                                                                                 
                                                                                                                                                  
                                                                                                    
                                                                                                                                        
                                     
                                                                                                     

                                                                                                                              
                                                                                                                                            
                                                                                             
                                                                                                                                     
                              
                                                                                                                                        
          
                                                                                                                                          
                        
                                                                                                       

                                                    
                                                                                                           

               

               

              

             

              

              

     

     

             

     

      

         

                                        

                                                                                                                    

                                                           

                                                                                                                                 
                                                                                                                                                  
                                                                                                    
                                                                                                                                        
                                     
                                                                                                     

                                                                                                                              
                                                                                                                                            
                                                                                             
                                                                                                                                     
                              
                                                                                                                                        
          
                                                                                                                                          
                        
                                                                                                       

In 2024:
1. Maritime SCS-GoT countries contributed 7% of global greenhouse gas emissions.
2. China contributed 28% of global greenhouse gas emissions
3. All SCS-GoT countries contributed 35% of global greenhouse gas emissions, 

inclusive of land use change sources



                                                                  
                                                                                                            
                                                   

                                    
    

      

      

      

      

    

      

      

      

      

     

             
     

         

                                

                                                                                                               

                                                           

                                                                  
                                                                                                            
                                                   

                                    
    

        

        

        

        

       

        

        

        
        

       
           

        

        

         

                                

                                                                                                               

                                                           

                                                          
                                                                                                            
                                                   

       

      

       

       

       

       

       

       

        

        

     

             

     

         

        

       

           

        

        

         

                                

                                                                                                               

                                                           

In 2024, SCS-GoT coastal states contributed 0.35∘C out of the 
global 1.68 ∘C (20%). Of these, China contributed 13%, 
Indonesia, 3.5%, and all other remaining six countries accounted 
for the remaining 3.5%.



cca

Indo-Pacific Maritime Continent (inset)

b



Physical Vulnerability to Climate Change Index (PVCCI)



Regional TDA: 
Are the coastal citizens around 
the SCS-GoT at risk?
By: Liana Talaue McManus

RSTC3 Meeting     
26-28 Jan 2026        

Phú Quốc

While humans are responsible for climate 
change, they have the creative energy to design 
solutions that align with their survival as part of 
the living world.



Social Wellbeing and Environmental Performance are two sides of the same coin, called 
Resilient Sustainability. One cannot be achieved without the other.





13 pts (%)
needed

for gender 
equality





RSTC3 Meeting     
26-28 Jan 2026        

Phú Quốc



Millions 2010 USD 2000 2019

Landed Value 13,600 19,400

Economic Impact 39,200 59,100

Income Effect 9,000 13,600



24

Country Total reef 
area (km2)

Area of reefs 
used for 
tourism

Value of coral 
reefs per year 
(2013 USD)

Reef visitor 
expenditures 
as % Total 
tourism

Reef 
tourism 
as % 
GDP

Mean value 
of reef as 
tourist 
attraction 
(2013 USD/ 
km2)

Cambodia 116 79 (68%) $18,070,000 0.87% 0.13% $157,629

China 351 228 (65%) $1,435,090,048 0.45% 0.02% $3,110,617

Indonesia 39,507 9,087 (23%) $3,054,259,968 7.80% 0.34% $78,342

Philippines 22,456 7,823 (34%) $1,354,889,984 8.83% 0.55% $61,607

Thailand 522 522 (100%) $2,407,579,904 5.65% 0.61% $4,619,366

Viet Nam 777 543 (70%) $136,031,008 1.52% 0.09% $177,006

Malaysia 2,965 1,816 (61%) $1,144,220,032 3.36% 0.37% $391,467

Coral Reef Tourism in COBSEA Countries
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Gil S. Jacinto
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Data Source: L.T. McManus
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Sept 2025;  https://www.visualcapitalist.com/where-the-worlds-ocean-plastic-waste-comes-from/



Heat Map of 2024 Environmental Performance Index (EPI) scores for Pollution-related 
Parameters
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https://www.voronoiapp.com/other/The-Economic-Fallout-of-Typhoons-2379
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Thank you
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Are marine habitats in 

the South China Sea and 

Gulf of Thailand at risk?

Vo Si Tuan, Regional Science Coordinator &

[Name-TBD], National Focal Experts on 
Ecosystem 



Trends of changes between the years of 2000s and 2020s
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Rate of mangrove loss reduced but still remained

Reduction of the extent and quality of coastal wetland 
considered a challenge 

Reduction of the regional decadal rate of degradation 
in live coral cover from the 16% to 7%

Seagrass loss remained quite severe, and may even 
increased in the region 

Less severe mangrove deforestation in the 

SCS and GoT compared with other regions of 

the SEA (Richards and Friess, 2016)

(Redrawn from 

Souter et al., 
2020)



Habitat modifications
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• Changes of communities, including the decline of abundance of habitat-building species and 
species richness

• Reduction in biomass & fishery resources

• Fragmentation of mangroves 

• Loss or decline of endangered, threatened and migrating species

• Outbreaks of coral predators (Crown of thorn starfish)

Abundance of crown-of-thorns 

starfish Acanthaster planci (±SD) on 

study sites (2020) in Spratly 

(Tkachenko & Hoang, 2022)

Reported deaths of Dugong:

• Thailand (mainly in Andaman 

Sea): 18 (2022); 40 (2023); 

40-48 (2024); >12 (until April 
2025)

• Con Dao islands (Vietnam): 1-
2 per year (before 2025); 7 

(2025); 2 (Jan. 2026)
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Threats Impacts Mangroves Wetlands Coral 

Reefs

Seagrass 

beds

Urban, coastal 

development & island 

infrastructure

Landfill, sedimentation, 

eutrophication

2 3 2 1

Aquaculture, including 

cage culture

Reclamation, physical 

damage, eutrophication, 

sedimentation

1 2 4 2

Agriculture, ind. oil 

palm & rice field

Reclamation, pollution 3 1 5 5

Tourism development Landfill, physical damage, 

sedimentation

4 4 3 4

Fisheries Overfishing/ destructive 

fishing, physical damage

5 5 1 3

Table: Ranking risks of 

human activities to 

coastal habitats in the 

SCS & GoT

Threats and impacts(Richards and 

Friess, 2016)

Destructive fishing popular & remained 

severe in the SEA  (Burke et al., 2002, 

2011)
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Extreme weather increased and now occurring more frequently in the SCS

• Typhoon

• Flooding

• Catastrophic fire

Status of 2010 coral bleaching in the South East Asia

(GCRMN, 2010)

The impacts of ocean warming on coral

reefs are accelerating, with the near

certainty that ongoing warming will cause

large-scale, possibly irreversible,

degradation of these essential

ecosystems(Eakin et al., 2025)

During the 3rd Global Mass

Bleaching Event (2014-2017),

the impact on coral reefs in SEA

was widespread with the

greatest bleaching severity

reported in 2016. The bleaching

levels varied significantly among

eco-regions (Kimura et al.,
2018):

● Low in South Vietnam;

● Medium in Southwestern

Vietnam,

● Low to medium in

Cambodia;

● Low to high in Thailand;

● Medium to high in

Singapore;

● Medium in Indonesian SCS.

Climate change and its consequences

Reduction and 

loss of resilience 

to climate change 

under cumulative 

pressures of 
human impacts

Increased SST



• Support the effective management of biodiversity hotspots and sensitive areas in the 

SCS-GoT countries, through guiding management measures and restoration 

technologies which are appropriate to habitat status, impacts, and resilience at the 
local levels

• Development and operation of marine protected areas (MPAs) and Other Effective 

Area-Based Conservation Areas (OECM) networks, and provide support to improve 
their management effectiveness and ensure ecological connectivity

• Establishment of a regional network for conservation of migrating species, 

exchanging innovation techniques and management practices across their nesting 
and feeding areas and preventing bycatch fishing along their migrating routes

• Provision of  support to implement measures to ensure resilience to climate change, 

reducing long term cumulative impacts from anthropogenic threats and planning for 
unpredictable events

• Improvement of monitoring and evaluation, reporting and policy briefing to enable 

adaptive management at all levels

• Multiple cooperation for transboundary management of habitat conservation, fisheries 
refugia, blue carbon, transboundary pollution and protection of migratory species 

Recommended Regional Actions
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Regional TDA: 
Fish, Fisheries, and 
Aquaculture

By:  SOMBOON Siriraksophon

• RSTC3 Meeting     
• 26-28 Jan 2026        
• PhúQuốc



1950                    1970                      1980                     1990                       2000                time 

182 Fish Stocks

over 80% fish 
stocks collaped 

F i sh er i es  C r i s i s  i n  t h e  S o u t h  C h i na  S ea

1950                 1970                1980                 1990                  2000                 time

321 Fish Stocks

~ 60% fish 
stocks collaped 



Aquaculture Growth (2022)

Adverse ecological effects

algal blooms

Coastal resilience 

changes

disease 

outbreaks water 

contamination

chemical usage



PRIORITY ACTIONS FOR SUSTAINABLE FISHERIES

Recovery Challenges Prevention Challenges

Drastically reduce fishing capacity 
(especially bottom trawlers) 

Establish RFMO); set shared TACs; 
protect spawning grounds
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Governance:
How are collaborating to 
protect a shared sea at risk?
Regional TDA 2.0 Assessment: South China 
Sea & Gulf of Thailand

Megan Knight





Global coastal and marine treaties ratified by SC and GoT countries



• Progress with SDG 14 is stagnating with ALL

countries facing significant challenges and are 

“off track” for achieving by 2030.

• Most countries are struggling with 

• marine pollution (five of the top ten plastic 

polluters)

• sustainable fishing

Source: Sustainable Development Solutions Network 2025



SDG: 14.5.1 Protected marine areas in SCS and GoT(2015-2019)



Source: World Bank Governance indicators (data.worldbank.org)



Completeness Integration Engagement

SCS

GoT

Cambodia

Indonesia

Philippines

Thailand

TWAP Governance Architecture Assessment Framework (Fanning et al 2017)

LMEs and National Governance Architecture Assessment
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Transformative, integrated and cooperative 
Governance is key to a sustainable future for the 

SCS-GoT LMEs

Urgent proactive, integrated  and 
cooperative action is needed that 

addresses the triple planetary 
crisis for a sustainable future in 

the SCS-GoT.

Global and regional treaties 
(UNCLOS, SDGs and ASEAN) set 

high level legal and policies, 
need strengthening and shared 

commitment.

Regional mechanisms (COBSEA, 
PEMSEA, ASEAN, ect) need to be 
strengthened with clear agenda-

setting, coalition building, 
leadership supported by a robust 

institution, with systemic 
integration to amplify efforts.

Political commitment, sustained 
investment, and capacity, is 

necessary, at all levels, through 
strong integrated national 

governance, incentives, 
legitimacy and cost benefit 

realism. 

A Source to Sea approach 
adopted, with harmonized 

policies and laws, and inclusive 
and participatory decision-

making, planning and 
management.

Technology, infrastructure, 
adaptation, knowledge sharing, 
monitoring, evaluation, control 
and surveillance are tools that 

need to be adopted.



An opportunity exist for SAP 2.0 to 
ensure regional governance provides 

certainty, stability, protection, and just 
and inclusive benefits for the people, 
the environment  and the economies 
of the SCS and GoT to deliver on the 
Ocean Decade, SDG14 and the 2030 

Agenda. 
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Regional TDA: 
Synthesis and Conclusions
By: Regional TDA Team
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Social Wellbeing and Environmental Performance are two sides of the same coin, called 
Resilient Sustainability. One cannot be achieved without the other.
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Social wellbeing and wealth is contingent on development phase: (1) survival 
phase – tight linear relationship; bend phase – growth in wealth increases 
consumption, which increases ecological footprint; flat phase – life satisfaction is 
not rising with GDP.









Transformative, integrated and cooperative 
Governance is key to a sustainable future for the 

SCS-GoT LMEs

Urgent proactive, integrated  and 
cooperative action is needed that 

addresses the triple planetary 
crisis for a sustainable future in 

the SCS-GoT.

Global and regional treaties 
(UNCLOS, SDGs and ASEAN) set 

high level legal and policies, 
need strengthening and shared 

commitment.

Regional mechanisms (COBSEA, 
PEMSEA, ASEAN, ect) need to be 
strengthened with clear agenda-

setting, coalition building, 
leadership supported by a robust 

institution, with systemic 
integration to amplify efforts.

Political commitment, sustained 
investment, and capacity, is 

necessary, at all levels, through 
strong integrated national 

governance, incentives, 
legitimacy and cost benefit 

realism. 

A Source to Sea approach 
adopted, with harmonized 

policies and laws, and inclusive 
and participatory decision-

making, planning and 
management.

Technology, infrastructure, 
adaptation, knowledge sharing, 
monitoring, evaluation, control 
and surveillance are tools that 

need to be adopted.
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