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124,000 miles2 1380 miles long    Up to 150 miles wide

Great Barrier ReefGreat Barrier Reef



2000 reefs   900 islands

Great Barrier ReefGreat Barrier Reef



GBR World 
Heritage Area
1380 miles long
150 miles wide
123,660 miles2

World’s largest 
marine 
protected area

World Heritage 
Area

One system of 
management

Great Barrier ReefGreat Barrier Reef



USA, China, Australia, UK, 
France, Russia, India, 

Italy, Japan, Germany, Brazil

Change: global consensusChange: global consensus
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Political Consensus
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Change: outside the envelopeChange: outside the envelope



Change: happening nowChange: happening now
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UK Meteorological Office, September 2005

Hottest years since 1861Hottest years since 1861
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Global sea level riseGlobal sea level rise

NASA, 2006



Small changes Small changes -- big impactbig impact





Climate change issues for coral reefs

Storm frequency & intensity
Precipitation, drought & runoff
Changing circulation
Sea level rise
Sea temperature
Ocean chemistry



Critical temperature sensitivity

Corals live in 
symbiosis with 

zooxanthellae

Biological 
structures visible 

from space



Corals live in 
symbiosis with 

zooxanthellae

Temperature
stress

Critical temperature sensitivity



Extreme vulnerability of corals
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Observed impacts on the GBR
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Observed impacts on the GBR

2006
Keppel Islands
40% corals killed



Global impact – 16% of reefs damaged



Recovery can take decades



A bleached future for reefs

Doubling of CO2 - Hoegh-Guldberg (1999)

Coral bleaching 
threshold



Assessing system vulnerability

Introduction

Vulnerability 
of species 

and species 
groups

Vulnerability 
of GBR 

habitats

Enabling 
management

The Great Barrier Reef (GBR)
Climate and climate change on the GBR
Oceanography and climate change
Resilience, climate change & the GBR

Marine microbes
Plankton
Macroalgae
Seagrasses
Mangroves & tidal wetlands
Reef-building corals
Benthic invertebrates
Fishes
Sharks & Rays
Seabirds
Marine reptiles
Marine mammals

Coral reefs
Pelagic systems
Coasts and estuaries
Islands and cays
Geomorphological features
Palaeoecology

Industries and communities
Vulnerability & management 

implications



Management response framework



Responding to climate change

Goal:
To increase chances of the 
Great Barrier Reef coping with 
climate change

How:
• Targeted science
• A resilient GBR ecosystem
• Adaptation of industries and 

communities
• Reduced climate footprints
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