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Mangrove Ecology & Coastal Interconnectivity

Busuanga, Palawan

• Coastal stabilization
• Species exchanges
• Nutrient retention and transfer
• Socio-economic importance



Mangrove Importance and Status

Source: CRMP 2000

CRMP, 2000

US$	4,000	– 12,000/ha
(Brander	et	al.,	2012;	Barbier,	2016)	



Status of Philippine Mangroves

Degradation: 
• world: 250,000 ha/yr in the last 20 yrs
• SE Asia: 29-84% loss of original cover
• Philippines: ~80%    
(Spalding 1997; Adeel & Pomeroy 2002)

Bohol: -1,400 ha 1990 to 2010
(Long et al. 2014)



Richards & Friess 2016

Torio 2017

Urbanization

• aquaculture ponds

Threats to Mangrove Survival

Puerto Galera



• 20 typhoons/yr

Threats to Mangrove Survival

Kalibo; Typhoon Frank; June 2008

Bani; Typhoon Emong; May 2009

Ormoc; Super Typhoon Yolanda; November 2013



Sea Level Rise: Global

Rietbroek et al. 2016

Eastern	Philippines



Lovelock et al. 2015

Sea Level Rise: Asia-Pacific

• 4-5x higher rate of SLR
• 51% wetland loss
• 11 million individuals
• US$ B 6.5/yr



Sustain Sci (2010) 5: 207-222

Global: 1.7 ± 0.5 mm/yr
Asia: 1-3 mm/yr
E. Philippines: 4.5-5.9 mm/yr

Sea Level Rise: SE Asia



Perez et al. 1999Torio 2017

Sea Level Rise: Philippines



- 23.05 +/- 9.05 mm/yr (cleared)
+ 0.70 +/- 0.40 mm/yr Yes, and No!



Sea Level Rise: Mangrove Adaptation and Response

Mean tidal level

High tidal level

Low tidal level

Masinloc, Zambales

• IPCC Projection: 0.5 to 1.0m
• Colonization or retreat?

High litter production

mangrovealliance.org
Submerged mangroves; Negros

Sediment trapping



McIvor et al 2013.
Sea Level Rise: Mangrove Adaptation and Response

Accommodation
Space

Coastal 
Squeeze!



Mangrove Conservation/Restoration Program

Mangrove Protected Area; Subic

Restoration program; Cebu; > 80% mortality; ineffective
Salmo et al 2013. Hydrobiologia 720(1): 1-18

CI 2000

UNEP-WCMC 2014



Summary and Management Implications:
Why? What now? Where to Restore or Plant?

Pangasinan Middle SeawardLandward

• results from combination of tidal inundation, exposure to wind, waves and 
water currents, soil properties, morphology of species, salinity, light and 
species association.

Consider Species Zonation



2017	Para	El	Mar	Finalist

Summary and Management Implications:
Why? What now? Where to Restore or Plant?



Summary and Management Implications

• Know your mangroves, but know your sea-level as well
• Prioritize conservation
• Restoration is needed, but prioritize sites to restore



Maraming Salamat !!!

Philippines’ Research Initiative on Mangrove Management and Enhancement Against Natural Disasters

http://mangroveecology.com


