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Tropical distribution

Native distributions of mangrove species[1]

Adaptation with harsh 
environments

- High salinity
- Anaerobic condition

knee roots 
(Bruguiera gymnorhiza)

pneumatophore roots 
(Avicennia alba)

prop roots 
(Rhizophora spp.)

Mangrove ecosystem introduction
Mangroves are woody plants which grow at the 

sea-land boundary of (sub)tropical regions

Co-benefits: Adaptation and Mitigation

Timbers & biofuelsTimbers & biofuels

Fisheries productivityFisheries productivity MedicinesMedicines

TourismsTourisms

Adaptation

Disasters mitigationDisasters mitigation

Offset greenhouse 
emissions

Offset greenhouse 
emissions

Mangrove ecosystem

Mitigation

Enhancing climate change response and sustainability 
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Enhancing climate change response and sustainability

Important renewable resources for 
fuels, construction, tannin, paper, 
dyes, and medicines

Refuges for invertebrates and fish

Maintain high productivities of the 
invertebrates and fish

Support livelihood and animal protein 
sources for the coastal populations

Protect village, city, agriculture, and 
aquaculture from tropical typhoons, floods, 
and tsunami

Sequester carbon and offsetting 
greenhouse gases emissions

Filters of pollutants from land to sea

Support livelihoods and income for local community

mangrove timbers Kiln at 900-1000 oC Charcoal

Important renewable resources 

Construction

Important building materials
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Household items: Furniture, Wax
Textiles, leather: Tannins for leather preservation
Other products: Fish, shellfish and mangrove roots for aquarium trade
Medicines
Fertilizers

Support livelihoods and income for local community

Important medicine resources 

Abundance of food 
resources

Refuges for 
invertebrates and fish

high productivities of 
invertebrates and fish
high productivities of 
invertebrates and fish

Correlation between mangrove forest area with 
fisheries productivities in Mekong Delta, Vietnam

local community benefits 

Fisheries productivities

High protein food resources

Mangrove forests

1 ha mangrove forest supports 450 kg/year fish and invertebrates

Maintain high productivities of the invertebrates and fish
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Filters of pollutants from land to sea

Lewis et al. (2011)

High density of tree

complex of root systems

• sea waves
• winds
• sea waves
• winds

Protect local communities

Storm, typhoon, cyclones

Erosion

Mangrove forests

Surge from major storm events

AttenuationAttenuation

No mangrove
large mangrove 

area

(FAO, 2007)

Protect village, city, agriculture, and aquaculture from 
tropical typhoons, floods, and tsunami
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No-mangroves

mangroves protect sea 
dikes

Photos: courtesy by Hong, P. N (2007)(FAO, 2007)

Protect village, city, agriculture, and aquaculture from 
tropical typhoons, floods, and tsunami

Larger mangrove area, 

smaller number of deaths [1]

smaller damage [2]

[1] Das, S. and J. R. Vincent (2009). Proceedings of the National Academy of Sciences 106:7357-7360.
[2] Danielsen, F., M. et al (2005). Science 310:643

.

Typhoon

Tsunami

Protect village, city, agriculture, and aquaculture from 
tropical typhoons, floods, and tsunami
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Coastal blue carbon

Sequester carbon and offsetting greenhouse gases 
emissions

Above-ground C pool

Below-ground C pool

Reducing predation risk [1]Reducing predation risk [1]

[1] Nanjo, K., et al. (2009). Journal of Experimental Marine Biology and Ecology. 405(1-2) 53-58.
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Refuges for invertebrates and fish
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Abundance of food resourcesAbundance of food resources

Refuges for invertebrates and fish

Conserving/protecting

Enhancing Resilience of mangrove ecosystem for climate 
change response and sustainability 

Biodiversity

Ecosystem
functions Resilience of 

mangrove ecosystem
Maintaining 

Sustainable use 
Ecosystem

services
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Homework

Read the paper for next lecture discussion?

Claudia Kuenzer and Vo Quoc Tuan (2013). Assessing the ecosystem services value of Can Gio Mangrove
Biosphere Reserve: Combining earth observation- and household-survey-base d analyses. Applied
Geography 45: 167-184
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