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ωThe role of mangroves in coastal protection

ωOverall framework and approach

ωOffshore dynamics

ωNearshore dynamics and coastal flooding

ωQuantifying the role of mangroves in coastal protection 
using flooding maps

ωAssessing exposure and vulnerability

ωQuantifying annual expected damages/losses and benefits
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Very effective: 
100s of meters 
for 13-66 % 
redn

Effective at 
scale: 1000s of 
meters for 
surge redn (5ς
50cm/km)

Not effective: 
1000s of meters for 
tsunami reduction 
by 5 ς30%

Effective at specific sites: 
Wide, healthy mangroves 
can reduce erosion, trap 
sediment and build land

Width

Struct.
Dense roots 
and branches

Dense roots, branches and canopies ; 
no open channels to allow flow

Complex roots slow flow, 
trap sediments

Size Small trees Larger trees for surges & tsunamis Small trees 

Act together with dunes, reefs, seagrasses to reduce floodingSystem

Factors Keeping mangroves healthy needs sediment, no subsidence, good levels of 
salinity, temperature, low pollution, etc.

Space

The Role of Mangroves in Protecting Coastlines - Overview
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Hazard ςExposure ςVulnerability Framework for 
Understanding Flood Risks



Recommended Approach: Expected Damage Function
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Guidelines for Valuing Coastal Protection Services from Mangroves and 
Reefs

M W. Beck & G-M Lange (eds)
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Obtain the reduction on the expected annual damage caused by hurricanes induced 
coastal floods in Jamaica

a) Construct a high resolution numerical model able to determine flood heights and 
extend considering the with and without mangrove scenarios

b) Extend the short aged TC record to thousand of years throughout a synthetic TC 
database in agreement with the historical TC population 

c) Construct probabilistic flood maps for the with and without mangrove scenarios

Valuing Mangrove Coastal Protection Benefits in Jamaica ς
Goals and Scope
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