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Climate change is caused by an annual average temperature 

increase in the past 170 years
Global

Climate Change



Climate Change Impacts

The impact of climate change is seen 

worldwide in the form of forest fires, 

draughts, and floods.



The Guardian; IPCC Special Report 2018

Future Climate Change Impacts
In the coming future, if the temperatures increase, the following are the likely impacts. 
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To reduce the impact of climate change, climate change mitigation 

through carbon sequestration of different forests is utilized. 



Storage, emissions, and sequestration of carbon







Adame et al. 2021. Global Change Biology 27, 2856-2866.

Mangrove deforestation emissions + lost sequestration could be 3392 TgCO2-e by 2100

Carbon Emissions due to Mangrove Deforestation



Blue Carbon Prospecting
(Protecting Threatened Mangroves)

Zeng et al., Current Biology(2021)

Americas
(~1.9 MtCO2e y-1)

Asia Pacific
(~20 MtCO2e y-1)

Africa
(~3.9 MtCO2e y-1)

Where are the Opportunities for NCS?
Southeast Asia has tremendous potential for profitable blue carbon
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• 17 countries where mangrove carbon sequestration offsets >5% of national greenhouse gas emissions

• 17 countries where mangrove carbon sequestration offsets 1-5% of national greenhouse gas emissions



Satellites revolving around the Earth emit 

wavelengths and detect reflectance from the 

Earth’s surface

Using reflectance, several indices can be 

created which give information about Earth’s 
surface, for example, wetlands. 

These indices can be used to create models, 

for example to detect carbon biomass

Using satellite data to estimate carbon storage in wetlands of Southeast Asia



Estimated values of stored carbon

• Above-ground biomass (MgC/hectare, uncertainty)

• Below-ground biomass (MgC/hectare, uncertainty)

• Soil Organic Carbon (5g/kg)

• Leaf Litter 

• Dead Wood

• Loss in forest area (km sq.)

• Gain in forest area (km sq.)

• Loss in carbon estimated by loss in forest cover* (MgC/hectare, 
uncertainty)

• Gain in carbon estimated by gain in forest cover* (MgC/hectare, 
uncertainty)



Datasets



Data analysis notes

Land use Dynamics

ESA World Cover 2021, Hansen Gain and Loss data are aggregated over the site boundaries by landcover classes

Accuracy : ~70%

Vegetative Carbon

AGB and BGB values: aggregated over landcover class areas

Uncertainty: mean for each class

Carbon sequestration rate: 

Normalized using global estimates per landcover class available in literature reviews

Soil Carbon

Density (g/kg) : aggregated sum for each landcover class and at each depth, presented as a range.

Biomass: aggregated mean of all points at different depths, normalized for the area of each landcover class



Bangrin Marine Protected 

Area, Philippines

Landcover Dynamics Vegetative Carbon Soil 

Carbon

Carbon 

sequestration 

Rate

Landcover 

type Area (ha) Gain (ha)

Loss (20-

75% tree 

cover) 

(ha)

AGB 

(MgC)

Uncertaint

y (MgC)

BGB  

(MgC)

Uncertaint

y  (MgC)

SOC 

Range 

(g/kg) SOC (MgC)

Total C 

seq MgC/ 

y

Min  C seq

rate (MgC

y-1)

Max  C 

seq rate 

(MgC y-1)

Tree cover0.6 0 0 0 0 0 0 155-180 0.045 0.24 0.17 0.17

Shrubland 0 0 0 0 0 0 0 0 0 No Data No Data No Data

Grassland 13 0 0 0 0 0 0 155-180 1.01 2.24 0.65 0.81

Cropland 5 0 0 0 0 0 0 85-105 0.23 No Data No Data No Data

Permanen

t water 60 Na Na Na Na Na Na Na Na Na Na Na

Herbaceo

us 

wetlands 0 0 0 0 0 0 0 0 0 0 0 0

Mangrove

s 0 0 0 0 0 0 0 0 0 91.52 66.80 238.58

Aquacultu

re 0 0 0 0 0 0 0 0 0 No Data No Data No Data

Tidal flat 82 0 0 0 0 0 0 110-125 5.03 0 0 0

Total Area: 160.6 ha

Total C: 6.3 MgC

Vegetative C: 0 +- 0 MgC

Soil C: 6.3 MgC

*The landcover dynamics are determined using global 

geospatial datasets. It is possible that certain landcover 

classes are over or under estimated or ignored due to dataset 

limitations. We advise that the geospatial analysis be 

supplemented with ground reference points.  

# Following additional classes were identified during 

stakeholder consultations:

- Estuarine waters

- Intertidal mud, sand, or saltflats

- Intertidal forested wetlands

These classes could overlap or have different ways of defining 

current landcover classes.

Landcover type Reference Notes

Landcover Type and Area (ha)

Aquaculture

Tidal Flat

European Space Agency (ESA) World Cover 10m 2021

Clark

Murray Global Intertidal Change Classification 2017

All landcover classes except aquaculture and tidal flat are derived from ESA dataset

Clark

Extent of tidal flats from the year 2017

Gain in tree cover (ha) Hansen Global Forest Change v1.10 (2000-2022) Gain is defined by a gain in tree cover for 2000-2012

Loss in 20-75% tree cover (ha) Hansen Global Forest Change v1.10 (2000-2022) Loss is presented as a loss in 20% to 75% tree cover between 2000-2022

Vegetative Carbon

Global Aboveground and Belowground Biomass Carbon 

Density Maps (2010)
Vegetative Carbon is a sum of aboveground and belowground carbon derived from the given 

dataset estimated through geospatial analysis

Soil Carbon OpenLandMap Soil Organic Carbon Content 2018
Soil Carbon is presented as a density (g/kg) and total amount in MgC. The OpenLandMap soil 

carbon map predicts global values through a compilation of soil data points. 

Carbon Sequestration Taillardat et al. 2018 and Chen and Lee 2022

Taillardat et al 2018 are used for mangroves, herbaceous wetlands, tree cover, and shrubland. 

Chen and Lee 2022 are used for tidal flats. These are global estimates used to do a value 

conversion based on area per landcover. 



Bangrin Tidal flats



https://ee-
radb06.projects.earthengine.app/view/rfi

https://ee-radb06.projects.earthengine.app/view/rfi
https://ee-radb06.projects.earthengine.app/view/rfi
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