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Kilim Langkawi Mangroves
Stats: 3142 hectares
https://kilimgeoforestpark.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.



bbc.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.

https://abcnews.go.com

https://abcnews.go.com
https://www.nationthailand.com/news



People, Communities and 
Government

as agent of deforestation, rehabilitation  and 
conservation; recipient of ecosystem services

Mangrove’s response to 

climate change; role in adaptation 
and mitigation

Climate change impacts 

on mangroves and coastal 
communities

Coastal 
Resilience



Finding thriving solutions to arrest global mangrove

deforestation remains a big challenge. 



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 





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 



Pursuing mangrove conservation / restoration is needed to promote coastal integrity and 
resilience.



Over the past two decades, much of the interests in mangrove restoration are driven by the 
growing appreciation of their role in climate change



Over the past two decades, much of the interests in mangrove restoration are driven by the 
growing appreciation of their role in climate change particularly carbon sequestration



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



Over the past two decades, much of the interests in mangrove restoration are driven by the 
growing appreciation of their role in climate change particularly carbon sequestration

and protection from the harsh impacts of storm surges and floods







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

Parvathy and Prasad (2017)Significant wave force reduction

Mangrove width (m)



Significant wave 
height reduction



Mangrove conservation has further opened good opportunities for developing local livelihoods 
and income sources.



Among which is through mangrove ecotourism, which has become more popular in Malaysia, 
Indonesia, Singapore, Thailand, Vietnam and the Philippines.



Across Southeast Asia, a growing body of literature highlights the economic, ecological, 
cultural, and governance benefits of mangrove ecotourism.



Ecotourism has emerged as a strategic, nature-based approach to mangrove conservation. It 
not only enhances environmental awareness and supports biodiversity protection but also 
contributes financially to mangrove restoration and protected area management (Palacios 
Peñaranda et al., 2024).

Nature - based Solution



In Malaysia, ecotourism initiatives in Marudu Bay have improved the socioeconomic conditions 
of rural communities, providing jobs that help retain local residents (Musa et al., 2020)

Source: perantau channel (Youtube)



Ecotourism sites also serve as sanctuaries for rescued wildlife, promote environmental 
education, and foster public support for conservation (Fairuz & Zin, 2024).

Source: the perpetual saturday





In Indonesia, mangrove ecotourism offers direct financial benefits, livelihood diversification, 
and expanded entrepreneurship opportunities while strengthening local skills and cultural 
empowerment (Vipriyanti et al., 2024).

Source: Taman Wisata Alam Angke Kapuk



In Singapore, mangrove ecotourism contributes to cultural ecosystem services such as sense of 
place, recreation, and aesthetic enjoyment (Friess, 2015; Thiagaraj et al., 2015).

Source: The Straits Times



In Thailand, participatory community-based ecotourism has demonstrated strong outcomes for 
income generation, cultural preservation, and strengthened community cohesion (Treephan 
et al., 2019).

Source: Charlie & Luke



It has also encouraged conservation & restoration to harbor enormous biodiversity and 
reduce vulnerability to disasters (Swangjang, 2021).

Source: Tourism Authority of Thailand



In Vietnam, mangrove ecotourism has transformed local livelihoods by improving 
environmental quality, restoring mangrove landscapes, and generating incomes from guiding 
visitors, often surpassing earnings from aquaculture (UNDP, n.d; WWF, 2017).

Source: Le Thanh Tung



Communities report stronger appreciation of their environmental responsibilities and a 
reinforced commitment to protecting forests and biodiversity (WWF, 2017).

Source: Le Thanh Tung



In Philippines, active community involvement enhances environmental protection, cultural 
heritage preservation, and the effectiveness of ecotourism governance (Legarde et al., 2025)

Source: Keith Anthony Fabro



Tourism has also long served as a driver of biodiversity conservation, supporting alternative 
livelihoods, strengthening protected area management, and emphasizing the need for 
proactive, sustainable tourism policies (Catibog-Sinha, 2010)

Source: Nicole Joseph Polo



Benefits of Mangrove Ecotourism

Quevedo, J., Uchiyama, Y. & Kohsaka, R. (2021). Linking blue carbon ecosystems with sustainable tourism: Dichotomy of urban-rural local perspectives from the Philippines. 
Regional Studies in Marine Science 45 (2021) 101820



Use values of Mangroves

Rosales, R.J.C., Libranza, L.R., Roble, J.F.Z., Jucdong, F.M.B., Jumawan, M.C., Empeño, S., Flores, C.M., Dumdum, J., 
Cortes, S.T., Retubado, Z.A.Z., Lorca, A.S., Almagro, J.J.N. (2025). Economic valuation of a protected mangrove forest in 

Southern Cebu, Philippines. Biodiversitas 26 (5), pp. 2448-2459. DOI: 10.13057/biodiv/d260541





Benefits of Mangrove Ecotourism

Source: Nicole Joseph Polo

• Generates income & alternative livelihoods
• Creates jobs and supports local entrepreneurship
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BIODIVESITY OUTCOMES



Ecotourism strengthens biodiversity outcomes by financing habitat restoration, promoting 
environmentally responsible behavior, and advancing multiple SDGs related to life on land 
and below water (Palacios et al., 2024).

Source: Mohammad Yunus



However, ecotourism can also potentially threaten biodiversity due to infrastructural 
developments, over-tourism, improvement of and expansion of ecotourism facilities, 
unregulated harvesting and encroachment, road openings, among others (Morales, et al., 2014).

Source: Teguh Suprayitno/Mongabay Indonesia



Those who benefit from these 
tourism activities tend to have 
positive perceptions, while others 
(especially those who have first hand 
experience to its adverse impacts) 
have negative perceptions, including 
loss of mangroves due to 
reclamation and pressure on blue 
carbon ecosystems which result to 
loss of valuable services (Quevedo, 
et al, 2021).

Local residents of Palawan, 
Philippines, have varied 
perceptions on mangrove 
ecotourism.

Quevedo, J., Uchiyama, Y. & Kohsaka, R. (2021). Linking blue carbon ecosystems with sustainable tourism: Dichotomy of 
urban-rural local perspectives from the Philippines. Regional Studies in Marine Science 45 (2021) 101820



Mangrove loss and reclamation gains in Singapore (1820-present) 

Thiagaraj, J., Shermaine, K., Wong, M., Richards, D., Friess, D. (2015). Historical and contemporary cultural ecosystem service values in the 
rapidly urbbanizing vity state of Singapore. The Royal Swedish Academy of Sciences. DOI 10.1007/s13280-015-0647-7



This is where governance comes in.

Source: Teguh Suprayitno/Mongabay Indonesia



Ecotourism governance pertains to a system of values, rules, processes, and behaviors that 
facilitate the management of ecotourism interventions (Forje & Tchamba, 2022).



Forje, G.W. and Tchamba, M.N. (2022). Ecotourism governance and protected areas suitability in Cameroon: The case of Campo Ma’an 
National Park. Current Research in Environmental Sustainability 4, 100172. https://doi.org/10.1016/j.crsust.2022.100172 

PROFOR analytical framework for ecotourism governance



Mangrove ecotourism plans and programs must be responsive to clear 
(science-based) 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



Poor governance may lead to the 
collapse of ecotourism 
interventions, especially when:
- financial support ran out
- local support / involvement is 

lost
- Local management capacities 

are not improved



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

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

Manage and respond to expectations: focus on creating tangible 
and lasting (economic) benefits for the local communities



Legarde, L., Zabala, C., Atilano-Tang, L., Tendero, E. & Valerio, A. (2025). Sustainable Development Goals 16.7.2: Assessing 
Community Participation and Governance for Sustainable Ecotourism on Great Sta. Cruz Island, Philippines. 
https://doi.org/10.47172/2965-730X.SDGsReview.v5.n02.pe04521

Dynamics of community involvement in ecotourism governance on 
Great Santa Cruz Island, Philippines

Inclusive, holistic and visionary (future-informed) 
ecotourism governance is the key 



Framework for Sustainable Mangroves through Innovations and 
Livelihood Enhancement Promoting Growth and Climate Resilience 
(SMILE-Growth) 

Gevana et al (2023)



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 land / tenurial 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
https://www.springerprofessional.de/en/climate-change-resiliency-through-mangrove-conservation-the-case/19096374
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Undoubtedly, ecotourism contributes to socio-ecological transformations.  

Source: Project SMILE-Growth, FDC, UPLB



Infanta, Quezon, Philippines

Bohol, Philippines



Ajuy, Iloilo (2018)



Sustain and promote local mangrove initiatives and ecotourism 
champions.



https://cgsea.org



Banacon Island / Gevana (2013)

Dedicated to our future generations 
and to 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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