
500 species  / 2.5 million hectares 

19 species  / 2.73 million hectares 

42 species   / 0.3* million hectares 
* Only 10% of original

Philippine Biodiversity



Historical sea level trends 
shows the western Pacific 
experiencing the highest 
rise 

sea level rise



Sea Level Rise and Implications to the Philippines 
as an Archipelagic Nation

CLIMATE CHANGE
 Temperature increase
 Bigger storms

 Increase floods
 More sedimentation

 Sea level rise



Consequence - Release of sequestered carbon



1. Debt for Nature Swap
“DNS swaps are financial transactions where debt owed by a developing country is reduced or converted 
by the creditor in exchange for guaranteed payments towards conservation goals by the debtor country.”

- WWF

- Brazil, Peru, Colombia, …

2. Adaptation - Mitigation partnership
Convince the country with natural resources to take care of their mangroves (& seagreass) 

as part of their adaptation measures
Convince countries with carbon deficit to co-invest in this endeavor

Making seagrass protection and mangrove rehabilitation 
a priority for the Philippines



Avicennia marina and Sonneratia alba very good sediment traps



silted coast

Consequence – Loss of Habitat leads to 
decline in fish diversity and biomass
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Consequence – Food availability and Livelihood



Site-specific Losses



Consequence – Coastal inundation & decreased integrity



Sea Level Rise exacerbates potential impact of storm surges



But a few kilometres northeast, in Palompon, a mangrove plantation, 

located in an island a few hundred meters from the shoreline 

buffered the full impact of the 3.6 meter storm surge. 

When Haiyan struck, Tacloban City was destroyed



Site-specific Inundation





• How much carbon is stored in the biomass and top 1m of soil in 100 hectares of mangrove forests?

386 Mg/ha x 100 ha = 38,600 Mg of blue carbon stored

• And how does that relate to CO2 emissions if all the organic carbon in the upper 1m of sediment is 
oxidized to carbon dioxide?

Conversion factor = molecular wt of CO2 (44) / molecular wt of carbon (12) = 3.67

38,600 Mg of blue carbon x 3.67 = 141,662 Mg CO2 released in the study area
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ECOSYSTEM CARBON STOCK 
Mg/ha

RANGE
Mg/ha

CO2 Mequiv/ha

Mangrove 386 55 – 1376 1415

Tidal salt marsh 255 16 – 623 936

Seagrass 108 10 – 829 396

Mean and range values of soil organic carbon stock  (to 1 m depth) for mangrove, tidal 
marsh and seagrass ecosystems and CO2 equivalents.  (IPCC 2013)



0.3* million hectares 
* Only 10% of original

3 million hectares 

• How much carbon will stored in the biomass and top 1m of soil in 2.7 million hectares of mangrove 
forests?

386 Mg/ha x 2,700,000 ha = 1,042,200,000 Mg of blue carbon can be stored

• And how does that relate to CO2 emissions if all the organic carbon in the upper 1m of sediment is 
oxidized to carbon dioxide?

Conversion factor = molecular wt of CO2 (44) / molecular wt of carbon (12) = 3.67

1,042,200,000 Mg of blue carbon x 3.67 = 3,824,874,000 Mg CO2 released in the study area

= 3,824,874 thousand metric CO2



Adaptation - Mitigation  partnership
mangrove rehabilitation and seagrass protection

Co- investing with tropical countries in the rehabilitation of mangroves
is a win-win situation

There is Carbon Offset 

BUT more importantly,  the investment secures jobs, 
provides food for people, and 
ultimately saves lives


