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Panama canal

ÅIn 2009, nearly 300 million tons of shipping. 
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ÅEvery lock going downward requests more than 100,000 m3

of water to operate.

ÅWater management is a critical issue, both floods and 
droughts need to be controlled.
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Airport & sea level rise: Barbados
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Sea level rise & airport: Solomon islands
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Sea level rise & airports: Honk Kong (China)
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Sea level rise & airports: Kingston (Jamaica)

Impacts on harbours and coastal airports: concerns 
for SIDSconnectivity.
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Sea level rise & coastal erosion: roads
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Landslides and deforestation

Protecting forest cover and reforestation may reduce 
landslides susceptibility.
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Wall for stabilizing slopes?
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1 Threats to SIDS (review)
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Main threats to SIDS

ÅStorm and tropical cyclones 
(rain, wind, storm surges, wave 
energy, soil erosion, landslides, 
floods)

ÅDroughts & Wild fires
ÅHeatwaves
ÅSea level rise (coastal erosion, 

salinization of coastal acquifers)
ÅIncrease in sea surface 

temperature (coral bleaching)
ÅOcean Acidification (impacts on 

coral and fisheries)

Environmental changes (local 

threats)

ÅPollution (sewage, waste, 
transport, accidents)

ÅDeforestation
ÅInfrastructures for tourism
ÅOverfishing
ÅSand mining
ÅDecline of ecosystems 

(biodiversity)

Climate Change (global threats)
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2 Extreme events
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Disasters are seen as fast eventsé
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They are the consequences of slow / continuous 
processes resulting from inappropriate (or lack of) 
choices

ébut disasters are slowly built
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IPCC schematic description of disaster risk
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Ecosystems are also part of the equation

Anthropogenic
Ecosystems decline

ECOSYSTEMS

Destruction of Ecosystems 
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RISK = HAZARD x EXPOSURE x VULNERABILITY

Ecosystems can increase the resilience of population
by providing services such as clean water, food supply (fish, fruits, crops)

Ecosystems, Hazards and Resilience

RESILIENCE
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RISK = HAZARD x EXPOSURE x VULNERABILITY

Ecosystems destruction 
e.g. deforestation on slopesĄ landslides susceptibility
coral destructionĄ higher storm surge
Removal of vegetated areas in citiesĄ bigger heatwavesand urban flooding

Ecosystems: Can reduce frequency or / and intensity
Slope stabilization, buffering wave energy, 
ǿŀǘŜǊ ƛƴŦƛƭǘǊŀǘƛƻƴΣΧ

RESILIENCE

Ecosystems, Hazards and Resilience
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Tourism pressure
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Sources: De Bono, A, Kluser, S., Giuliani, G., Peduzzi, P. (2005) Tourism Expansion : Increasing Threats, or 

Conservation Opportunities? Environment Alert Bulletin, 6: 1-4, UNEP/GRID-Geneva

Cartography: 

S. Kluser, UNEP/GRID-Geneva, 2005

Tourism in the 

Caribbean
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Significant developments on coastal areas, pressure ecosystems, reduces their 
services, increases sedimentation and pollutants e.g. from sewages

Photo : © GhayaAlghaya
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Digging access for cruise ships

Photos: ©  Corporate Cruise Consultants
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Pollution from ñinappropriateò 

sewage treatments 

(or absence of)

Photo: © Peduzzi, 2010

Photos: © Ken Tam
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Fisheries, agriculture & sand mining
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Unsustainable fishing practices

Photo: courtesy WWF
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