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Why SEA mangroves need 
great attention (more than 
ever)? 

What are the major 
governance issues and 
challenges confronting the 
SEA mangroves?

How can we overcome 
these challenges? 



An international team of experts established by 
WMO has given an initial indication that long-term 
global warming as assessed in 2024 is currently 
about 1.3°C compared to the 1850-1900 baseline.

Sources: stockholmresilience.org; wmo.int



www.dw.com

washingtonpost.com



IPCC AR6 (2021): HIGH CONFIDENCE on 
floods + storm surge
the combination of more frequent extreme sea level events 
(due to sea level rise and storm surge) and extreme rainfall/ 
riverflow events will make flooding more probable in coastal 
areas.

aljazeera.com
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Five (5) 
countries 
in SEA 
made it to 
the Top 30 
in the 
World Risk 
Index 2023 

Ref: Bündnis Entwicklung Hilft / IFHV 
(2023): WeltRisikoBericht
2023. Berlin: Bündnis Entwicklung 
Hilft.



Why restoring mangroves is immediate?

news.mongabay.comrappler.com

1. To better adapt to the worsening CC impacts 
(particularly floods and storm surge)





Dissipation on mild slope (left) and steep slope (right) 

Parvathy and Prasad (2017)Significant wave force reduction

Mangrove width (m)



Significant wave 
height reduction



unep.org

2. To mitigate climate change
(Blue Carbon)



Figure : (a) aboveground carbon stocks, (b) belowground 
carbon stocks, (c) soil carbon stocks, and (d) ecosystem 
carbon stocks in the Asia-Pacific region (EA: East Asia, SEA: 

Southeast Asia, SA: South Asia and PO: Pacific Ocean).

Total mangrove area: 68 493 km2

Carbon stock range: 109 and 1269 Mg C ha−1

Richer blue carbon stocks in SEA

https://doi.org/10.1088/1748-9326/acbf6c



1. Why Southeast Asia? High carbon stocks

Friess et al. in review
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High rates of productivity translate to a global hotspot of 
aboveground and soil carbon stocks 

Friess et al. in review

Southeast Asia holds 1750-2750 Tg C (mostly Indonesia)



increasing interest in NBS1. Why Southeast Asia? High threats

Goldberg et al. 2020. Global Change Biology 26, 5844-5855.

More potential for carbon additionality through avoided deforestation and restoration in Southeast Asia 
compared to other parts of the world

Source: D. Friess



2. Potential for restoration (commercial)

Jiang et al. 2025. One Earth 8, 2024.11.0003

~100,000 ha of aquaculture ponds in Southeast 
Asia are restorable, leading to gains of 84 
MtCO2 – worth $638 million over 40 years

Our field studies in Indonesia show that 
mangroves restored in aquaculture ponds can 
sequester 27.6 tonnes of CO2e ha-1 yr-1 (2-3 
times other ecosystems)



Historically, mangroves were subject to high rates of deforestation of up to 3.6% per annum. 

Good news: the turn of the millennium global mangrove deforestation rates have slowed, with 

annual loss rates of 0.2–0.7%

Source: Bryan-Brown et. al (2020): Scientific Reports | (2020) 10:7117 | https://doi.org/10.1038/s41598-020-63880-1

Global mangrove 

area: 14.8 Mha (FAO 2023)

Deforestation rate: 
21,000 ha/yr

The real score…

The real score…



As of 2020, SEA has 
about 4.8 M ha left; with 
as much as 0.34% annual 
deforestation rate

Sources: FAO (2020; Bunting et al (2018); 
Gevaña et al 2024

SEA Loss: 110,000 ha over the past two decades
(Roughly a fifth of what Malaysia has today)



Ref: Richards and Fries (2016) doi: 10.1073/pnas.1510272113 Ref: Giri et al (2015) doi.org/10.1016/j.jenvman.2014.01.020

Increasing and improving efforts to detect, monitor and understand 
mangrove cover changes in the region and better 



Mangrove deforestation > voluminous carbon emission



Major governance issues and challenges 
confronting the SEA mangrove BC?





Drivers, pressures, state, impacts, and 

responses to mangrove deforestation and 

degradation. Gevana et al (2024)

https://doi.org/10.1007/978-3-031-69553-7_19

Understanding the root causes of 
mangrove deforestation in SEA



Gonzaga, Cagayan, Philippines (2018)

Massive sediment loss due to black sand mining 



Conversion to an oil palm plantation 
and road development hinder natural 
coastal sedimentation recharge 



Loss`



Seawall disrupted hydrology, 
displacing mangroves.



Myeik, Myanmar



Marinduque, Philippines



Massive Sea wall
Source: Japan Times

Too much gray!



Mangrove forest fire, is this possible?
Tanza Marine Tree Park, Navotas City



Tanza Marine Tree Park, Navotas City



Erosion of mangrove 
fronts due to dredging for 
reclamation  



Potential sediment loss 
due to reclamation





doi.org/10.32942/X2DW3F 

Rate of change: -0.72% / yr

doi.org/10.32942/X2JK5B 

Rate of change: -0.19% / yr



Rate of change: -0.3% / yr

doi.org/10.32942/X2WW3 

Rate of change: -0.16% / yr
doi.org/10.32942/X2930F 



Overcoming mangrove governance challenges



increasing interest in NBSBarriers and constraints to blue carbon restoration in SEA

Friess et al. in review

• Unclear national policies and conditions
- Few national blue carbon policies
- Federal/state clashes

• Unclear local policies and conditions
- Poor coordination and resources
- Unclear land tenure

• Conflicting national vs commercial accounting
- Risk of double counting
- Article 6 of the Paris Agreement still unclear
- Indonesia and Vietnam paused carbon credit projects

• Financial barriers
- Carbon credit verification is expensive
- High opportunity costs of alternative land uses

So why are we not meeting the high potential for blue carbon?



1. Come with clear mangrove restoration agenda.

Funding

R & D

Policy & 
Institutions 

for BC
Conservation 
plans, goals / 

priorities/ 
actions

Agenda
needs-based; 

clear 
understanding 

of the problems

International commitments
CC mitigation
CC Adaptation
Biodiversity
Poverty alleviation

Gevaña (2023)

National,
Sub-national
Local

Short, 
medium, 
long -term

Local
Foreign
Gov’t
Private
Co-financing

Scientific Proofs
Guidelines
Science Communication
Policy brief



Weight if the Past:
• Land use conversion leading to 

deforestation & biodiv loss
• Coastal ecosystem degradation
• Least prioritized mangrove 

conservation
• Tenurial issues
• Overlapping policies and 

mandates

 

Push of the Present
• Growing coastal population
• Increasing coastal vulnerability
• NbS / BC Finance
• Geopolitics
• Need for climate change mitigation
• Biodiversity targets
• Increasing awareness about mangroves

 

Pull of the Future
• Adapting to sea level rise
• Carbon neutrality
• Green-gray technologies
• A.I; big data analytics
• Circular economy
• Space technologies to monitor BC

 

Futures triangle 
in managing the 
Southeast Asia 
Mangrove Forests
Gevana (2024)

Mangrove 
Roadmap
(2030 & 
Beyond)



Good Mangrove 
Governance: Policy and 
Institutional Directions 
Promoting Blue Carbon

Transformative 
Livelihoods and 

Technology 
Development

Mapping  Priority Blue 
Carbon Conservation 

Sites

Sustainable Investment 
Opportunities on 

Mangrove Blue Carbon

Mangrove Blue 
Carbon Restoration 
Roadmap 2030 & 

Beyond

Mangrove Blue Carbon 
Roadmap 2030 & 
Beyond Framework
Gevana (2024)

1 2

3 4



Technical Guidelines for Effective Mangrove 
Restoration



2. A clear national (and local) policy basis to promote 
mangrove blue carbon conservation.

A clear national policy on NbS promotion is needed to make it as a priority



3. Translate research to policies, then policies to national 
and international road map(s) (SEA Mangrove Road Map)

Mangrove protection. Priority areas 
for strict conservation.

Mangrove restoration. Degraded 
areas ecologically suitable for bringing 
back mangroves (e.g. abandoned 
fishponds)

Cooperation and collaboration. Multi-
stakeholder, multi-sectoral, local / 
international.

IBCSWG / Singapore / Oct 2023





Quevedo et al 2025

There’s a growing interest on mangrove restoration for blue carbon.

More published studies are in SEA, particularly Indonesia and Philippines



aisin-asean.com

tanahair.net

GOAL:
to expand the global extent of mangrove 
habitat 20% by the year 2030.
Target for avoided loss: 168km2 by 2030. 

Target for restoration: 4,092km2 by 2030.

Target doubling protection: 61,000km2



It ensures / secures non-negotiable 
mangrove restoration & 
conservation target areas on top of 
other coastal land use 
development plans.

It provides the proper allocation of 
conservation works on the ground, 
thereby avoiding duplication and 
competition among projects and 
funding.

Why develop and institutionalize mangrove road maps 
(with maps and measurable targets)?

eco-business.com



30 x 30 (30% by Year 2030)
Serious conservation of 30% of Earth's land and sea by 2030 
through protected areas and other conservation methods. 

Additionally, the framework seeks nature-based 
contributions to global climate mitigation efforts to at least 
10 GtCO2e per year.

Target 3 of the Kunming-Montreal Global 
Biodiversity Framework

www.cop28.com



Let’s target the right restoration sites.

Do the correct site-species matching.

Target abandoned fishponds. Avoid seagrass beds.

Promote aquasilviculture (mangrove-friendly designs) in existing 
fishponds. 

An integrated mangrove-aquaculture pond in the Mekong Delta, Vietnam.
D. Macintosh / cabidigitallibrary.orgWaycott et al (2011)



nature.com / https://doi.org/10.1038/s41467-023-36477-1

Reforestation of all 
physically feasible 
areas in the deforested 
mangrove regions of 
the world could 
promote the uptake of 
671.5–688.8 Tg CO2-eq 
globally over a 40-year 
period, 60% more than 
afforesting the same 
global area on tidal 
flats (more marginal 
sites)



4. Adopt an Integrated watershed (ridge-to-reef) based planning–
Mangrove conservation should be integral part of the broader landscape-seascape / 
watershed management



Developing an integrated mangrove management 
plan

Key Principles:
1. Future-proofed
2. Holistic systems approach
3. Science-based & Interdisciplinary
4. Inclusive and participatory
5. Needs and demand responsive
6. Culture and gender sensitive

www.wwf.org.ph



Recife City, Brazil
Source: iucn.org

Finding the balance between gray and green



Panama city
Source: Grid-Arendal



Iloilo City, Philippines 
Source: Panay News





ISO 14064-2 for quantifying GHG emissions at the project level

We seemingly have 
limited and decreasing 
areas to restore, and they are 

competing with other development 
interests.

It is important to know our 
restoration / conservation 
criteria and objectives 
well.

.

5. Manage the increasing interests / investments on mangrove 
restoration work.



Long-term sustainability would come 
to emerge when tangible benefits 
are perceived as instrumental to 
human wellbeing.

Policies should look beyond the 
conventional measures of success and 
consider the transforming network 
among interest groups.

6. Manage expectation; focus on creating tangible and lasting 
(economic) benefits for the local communities



https://www.springerprofessional.de/en/climate-change-
resiliency-through-mangrove-conservation-the-case/19096374

Measure and re-orient project / policy 
success in terms of transformative 
changes.
• Strengthened rights
• Increased / renewed collaborations 

or partnerships among stakeholders.
• Enriched culture and traditions
• Improved income and livelihoods
• Assured multi-generational interests 

and commitment to conserve 
mangroves (particularly among the 
youth)

https://www.springerprofessional.de/en/climate-change-resiliency-through-mangrove-conservation-the-case/19096374
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Infanta, Quezon, Philippines

Bohol, Philippines



Ajuy, Iloilo (2018)



6. Sustain and promote local mangrove initiatives and 
champions.



Banacon Island / Gevana (2013)

Dedicated to our future generation 
and those who will stand up and 
commit for the cause of ensuring 
healthy mangroves and planet, for 
a greener and resilient future.



Thank you.

Dixon T. Gevaña, PhD
College of Forestry and Natural Resources,
University of the Philippines Los Baños
College, Laguna, Philippines 4031
EMAIL: dtgevana@up.edu.ph

To God be the glory.
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