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气候变化与小岛屿国家
CLIMATE CHANGE AND SMALL ISLANDS



Outlines

Impacts of climate change on small islands：
• Sea level rise and coastal floods
• Warming ocean and heatwaves
• Intensified hurricanes, flood and drought
• Land-ocean-islands tele-connecCon impacts

Climate change adapta3on and mi3ga3on：
• Coastal infrastructure adaptaCon and resilience
• Mangrove protecCon and restoraCon
• Nature-based soluCons: buffer and blue carbon
• Off-shore wind and solar energy



Coastal	and	Ocean	Impacts	of Climate	Change	

• Sea Level Rise: ~2m by 2100. 

•More extreme storms

• Stronger Hurricanes

• Increased ocean temperature

• Beach Erosion

• Ocean acidification

• Loss of coral reefs
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(Lau%ö'er et al, 2020, Science)
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Clima7c change in global distribu7on of tropical cyclones 

(Murakami et al, 2020, pnas)
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Coastal flooding 
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(Woodruff et al, 2013, Nature)



Coral	reef	bleaching

Warming	ocean	and	heatwaves

Chronic	bleaching	has	killed	many	reefs	
that	are	unlikely	to	recover	even	over	
century-long	timescales

Reef	death	will	be	followed	by	loss	in	
>isheries,	tourism,	livelihoods	and	
habitats	



Bleaching occurs when symbioDc algae that lives within coral Dssues are expelled due to 
warmer temperatures. Algae give corals’ color so when algae leave coral,  the reef appears 
white. 



Ocean	acidi3ication
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Teleconnection: 2019-2020 Australia fire triggers Phytoplankton in the Pacific

(Tang et al, 2021, Nature) 
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(Tang et al, 2021, Nature) 



Mangrove features
Mangrove forests grow in hot, muddy, salty 
coasts, with roots in sea water

Tropical and subtropical coasts (138,000 -
200,000 km2)

Coastal erosion and flood control

Rich biodiversity, fishery, and blue carbon



Mangrove now
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Aquaculture, e.g. shrimp farm

Mangrove restoration for coastal 
protection and blue carbon



͞GreǇ͕  Green͕ BlƵe͟ CoasƚalͬMarine Adapƚaƚion
World Ocean Council ͞Grey, Green, Blue Infrastructure Strategy͟: 

1) Grey Infrastructure - the ͞hard͟ port and coastal built structures 
and facilities

2) Green Infrastructure - ͞Nature-Based Solutions͟ that harness the 
potential for natural systems to protect and maintain the integrity 
of coastal areas, i.e. 
• coral reefs
• tidal marshes/coastal wetlands
• mangroves
• seagrass beds

3) Blue Infrastructure - ͞Blue Carbon͟ coastal habitats important for 
carbon sequestration, e.g. mangroves, wetlands, seagrass beds

Coastal protection and nature-based solutions



Summary

Impacts of climate change on small islands：
• Sea level rise and coastal floods
• Warming ocean and heatwaves
• Intensified hurricanes, flood and drought
• Land-ocean-islands tele-connection impacts

Climate change adaptation and mitigation：
• Coastal infrastructure adaptation and resilience
• Mangrove protection and restoration
• Nature-based solutions: buffer and blue carbon
• Off-shore wind and solar energy
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