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Climate Change Impacts



The Guardian; IPCC Special Report 2018

Future Climate Change Impacts
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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?
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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



Friess et al. in review. PLoS Climate

Mangrove Carbon Projects



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



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)
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Datasets



North Manila Bay

land cover 
type

Area 
(km 2)

AGB 
(MgC/hec
tare)

Uncertain
ty 
(MgC/hec
tare)

BGB  
(MgC/hec
tare)

Uncertain
ty  
(MgC/hec
tare)

SOC 
(5g/kg)

Gain 
(km2)

Loss (20-
75% tree 
cover) 
(m2)

tree cover 108 13.3 1.2 3.9 4.9 1-5. 170.5 4.9-19.4
shurbland 0.2 0 0 0 0 5-9. 0 0
grassland 49.1 8.3 1.1 2.7 3.3 1-5. 40 2.5-9.6
cropland 82 9 1.2 2.7 3.3 2-6. 31 0.9-18.5
permanent 
water 631.7 na na na na na na na
herbaceous 
wetlands 10.7 4.9 0.9 1.5 1.6 9-14. 1 0
mangroves 2.5 13.8 5.4 4.2 3.4 12-17. 0 0-0.8
aquaculture 0 0 0 0 0 0 0 0
tidal flat 4 0.3 0.1 0.1 0.1 13-18 no data no data
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Disclaimer: The views expressed on this document are those of the author/s and do not necessarily reflect the views and policies of the Asian Development
Bank (ADB) or its Board of Governors or the governments they represent. ADB does not guarantee the accuracy of the data included in this publication and
accepts no responsibility for any consequence of their use. By making any designation of or reference to a particular territory or geographic area, or by using
the term “country” in this document, ADB does not intend to make any judgments as to the legal or other status of any territory or area.


