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The Great Barrier ReefThe Great Barrier Reef

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

World’s largest

• coral reef 
ecosystem

• World 
Heritage 
Area



Introduction to GBRMPAIntroduction to GBRMPA

• Federal Authority

• Partnership with Queensland
• Multiple use 
• Mission:

protection, wise use, understanding 
and enjoyment
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Risk and Vulnerability ReportRisk and Vulnerability Report

Launched by Australian 
Government Environment 
Minister mid 2005



COAG National Adaptation FrameworkCOAG National Adaptation Framework

• 2006/07 Framework to identify 
key national actions

• Implemented by State & Federal govts

• 5 year Plan



AustraliaAustralia’’s Vulnerability to Climate Change s Vulnerability to Climate Change 

IPCC Third Assessment 
Report

•Climate Change: An 
Australian Guide to the 
Science and Potential 
Impacts (2003)

•Water (Quantity and 
quality)

•Agriculture (pests & 
weeds, trade, water, soil)

•Ecosystems & links to 
degradation processes

•Regional impacts (Socio-
economic)

•Built environment and 
infrastructure

Australia – perhaps a relatively greater level of vulnerability than other developed countries



Assessment Assessment –– Great Barrier ReefGreat Barrier Reef
Vulnerability Criterion Findings

Exposure Increased sea, land and air temperatures
Increase number and severity of storms 
Changes to spread of pests

Sensitivity Very High

Adaptive Capacity Very Low

Adverse Implications Loss of Reef
Loss of Tourism 

Potential Benefit Best Management is to reduce stresses
Settlements could benefit from better 
planning



The Reef is under pressureThe Reef is under pressure

• Water quality

• Fishing

• Climate Change



Value of IndustriesValue of Industries
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Recreational fishing

Commercial fishing

Tourism

Economic Contribution of Industries in the Great 
Barrier Reef Catchment 



GBR Resilience strategiesGBR Resilience strategies

• Reef Water Quality Protection Plan

• Rezoning the GBR

• Climate Change Action Plan



Released December 2003

Goal:
To halt  and reverse the decline in 
water quality entering the Reef 
within 10 years

Reef Water Quality Protection PlanReef Water Quality Protection Plan



Outcomes for the reef

• At least 20% protected 
for each bio-region

• “No-take” Areas 
increased 4.6% to 33%

Support ecosystem 
resilience

Rezoning the GBRRezoning the GBR



Perception of threats to GBR 2006Perception of threats to GBR 2006
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Climate Change Action Plan
A. Sustaining Ecosystems
B. Sustaining GBR Industries & Communities
C. Supportive Policy & Collaborations

Climate Change Action Plan

Resilience assessments

Adaptation strategies

Managing for climate changeManaging for climate change



Tourism Climate Action GroupTourism Climate Action Group

Partnership with 
tourism industry on 
climate change





Why a managerWhy a manager’’s guide s guide 
to coral bleaching?to coral bleaching?

• Climate is changing
• Coral reefs highly 

vulnerable
• Impacts are already 

occurring
• Meaningful actions 

are possible



Symbiosis Symbiosis –– vulnerabilityvulnerability



Corals live in symbiosis Corals live in symbiosis 
with zooxanthellaewith zooxanthellae

Biological structures 
visible from space



Corals live in symbiosis Corals live in symbiosis 
with zooxanthellaewith zooxanthellae

Stress 
(high temperatures, 
disease, pollution)



Healthy reefHealthy reef



Mass coral bleachingMass coral bleaching



Damaged reefDamaged reef



Recovery can take decadesRecovery can take decades



16% of world16% of world’’s reefs destroyeds reefs destroyed



Impacts on the Great Barrier ReefImpacts on the Great Barrier Reef
1998

45% 
Unaffected

50% 
Bleached

5% Dead

35% 
Unaffected

60% 
Bleached

5% Dead

2002



Doubling of CODoubling of CO22 -- HoeghHoegh--GuldbergGuldberg (1999)(1999)

Future changeFuture change

Coral 
bleaching 
threshold
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Opportunities for managementOpportunities for management



Opportunities for managementOpportunities for management



Opportunities for managementOpportunities for management



Factors that confer resilienceFactors that confer resilience



Increase chance of reef ecosystems surviving future warming

2.4 Assess social & 
economic impacts 

1. Understand 
climate and 

bleaching risk & 
implications for 

reefs

Bleaching 
event

2.5 Identify 
management 
interventions

3.4 Manage local 
stresses to 

increase resilience

3.3 Design & 
manage MPAs to 

maximize resilience

3.5 Restore 
damaged 

reefs

2.1 Predict 
seasonal 

temperatures 
and bleaching 

risk

2.3 Assess 
ecological 
impacts 

2.2 Establish 
early warning 

system for 
coral bleaching

2.6 
Communication
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factors that 
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resilience
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Predict 
future 
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Guide Structure

5. Policy

4. Science

Support Reef Ecosystem Resilience
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2.4 Assess social & 
economic impacts 
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management 
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Framework for assessing bleaching impacts 
• What are the social and economic impacts?
• Who is likely to be affected?
• How can management minimise impacts on reef users?

Socio-economic Impacts
• Tourism Impacts

• Fishing Impacts

• Indirect Impacts

2.4 Assess social & 
economic impacts 

2.5 Identify 
management 
interventions

2.3 Assess 
ecological 
impacts 

2.6 
Communication



Frequently Asked 
Questions 

• Why should people 
care about mass 
bleaching?

• What does the future 
look like?

• Can anything be done?

2.4 Assess social & 
economic impacts 

2.5 Identify management 
interventions

2.3 Assess 
ecological 
impacts 

2.6 
Communication
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Guiding Principles

1. Protect resilient areas

2. Build tolerance to 
bleaching by 
decreasing local 
stressors 

3. Promote recovery

• Water quality

• Herbivory

• Connectivity

• Biodiversity

3.4 Manage local 
stresses to 

increase resilience
3.3 Design & manage 

MPAs to maximize 
resilience

3.5 Restore 
damaged 

reefs

3.1 Identify 
factors that 

confer 
resilience

3.2 Predict 
future 

resilience
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