Mangrove ecosystem introduction

Mangroves are woody plants which grow at the
sea-land boundary of (sub)tropical regions

knee roots
(Bruguiera gymnorhiza)

8 Adaptation with harsh
environments

High salinity
Anaerobic condition

Tropical distribution
Native distributions of mangrove species!'! [__ERE]PRED

pneumatophore roots
(Avicennia alba)
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(Rhizophora spp.)

Co-benefits: Adaptation and Mitigation

Adaptation

Fisheries productivity
Timbers & biofuels
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Enhancing climate change response and sustainability

Support livelihood and animal protein
sources for the coastal populations
Important renewable resources for
fuels, construction, tannin, paper,
dyes, and medicines
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POVERTY
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Maintain high productivities of the
invertebrates and fish

CLEANWATER
AND SANITATION

E Filters of pollutants from land to sea

Protect village, city, agriculture, and
Tl 20uaculture from tropical typhoons, flog
and tsunami

Sequester carbon and offsetting
greenhouse gases emissions

1 S

Refuges for invertebrates and fish

1 ggvmv
Support livelihoods and income for local community

Important renewable resources
Kiln at 900-1000 °C

mangrove timbers
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1 N
POVERTY

i Support livelihoods and income for local community

Important medicine resources

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

Medicines
Fertilizers
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& Maintain high productivities of the invertebrates and fish

Mangrove forests local community benefits

Abundance of food Fisheries productivities
resources } high productivities of
Refuges for i SR High protein food resources
invertebrates and fish
1 ha mangrove forest supports 450 kg/year fish and invertebrates
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Correlation between mangrove forest area with
fisheries productivities in Mekong Delta, Vietnam
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CLEAN WATER
AND SANITATION

E Filters of pollutants from land to sea

Clean coastal
waters

Terrestrial
contaminants

_>
Modifying factors

Sink of pollutants
Sulfides Sediment Toxicity and Tidal
Salinity Contaminant Bioaccumulation - .
Total organic carbon (roots, leaves, propagules, Contaminants
Dissolved oxygen epibenthic and infaunal species
Temperature
illumination

Lewis et al. (2011
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P S Protect village, city, agriculture, and aquaculture from
tropical typhoons, floods, and tsunami

Mangrove forests Attenuation } Protect local communities

| High density of tree | Storm, typhoon, cyclones
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Protect village, city, agriculture, and aquaculture from
tropical typhoons, floods, and tsunami

F?angroves protect sea '

dikes

(FAO, 2007)
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Distance (m) from seaward side of mangrove forest

Photos: courtesy by Hong, PN (2007)
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[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 ST480°E

Protect village, city, agriculture, and aquaculture from
tropical typhoons, floods, and tsunami
Tsunami
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LE Sequester carbon and offsetting greenhouse gases
L > 2 emissions
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pi fishes were at
—» Potential predation risks were high

f Bare sand area ‘

Anti-predator tactic iated with mangrove vegetation structure :

Hiding behind mangrove roots or retreated into a denser root area
geni lah l Predator: Terapon }mul
The predation martality rate was significantly <
lowser in the mangrove-root area

Gerres erythrourus
Favanigobius reichei

Anti-predator tactics independent of mang ion structure:
Fleeing speedily {G. enythrourus ) and having cryptic body colaratian (F. reicher s

\S .
C,{’]“ S ] The similar mortality retes
& =

Mangroves are refuges

[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

Terrestrial

Import

organic matter i Benthos Marine
(snails, crabs) phytoplankton
Q Import

Mangroves trap sediments
and stabilize coastal areas

Carbon storage in sediments

Abundance of food resources
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Enhancing Resilience of mangrove ecosystem for climate

change response and sustainability

Biodiversity -

Conserving/protecting|——

Maintaining

Ecosystem
S ~ functions.

Sustainable use
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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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