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THE CARBON CRISIS: IT’S NOW OR NEVER TO SAVE CORAL REEFS

Q. The negative impact of climate change on coral reefs is not new. What does this paper tell us that we didn’t already know?

A. This paper is a major review requested by science to summarise what we have learnt about climate change and its impacts on coral reefs over the past decade. In addition to reviewing the information, the paper brings together the two major threats facing coral reefs (global warming and ocean acidification) and suggests that carbon dioxide concentrations that exceed 450 ppm will cause coral reefs to deteriorate into non-coral communities.  Recognizing this limit or "tipping point" is new, as are the scenarios that suggest how coral reefs will change over the coming decades and century. The finding (by 17 eminent scientists) is unequivocal. Coral reefs will not survive the rapid increases in global temperatures and atmospheric CO2 that are forecast this century by the IPCC.
Q. If tropical coral reefs are destroyed, won’t they just migrate further away from the equator? 

A. The distribution of coral reefs is determined by several factors.  Among these, temperature, light and the concentration of carbonate ions are most important.  One might envisage that coral reefs might move away from the equator to higher latitude locations as global warming occurs. Unfortunately, as carbon dioxide increases in the atmosphere, the oceans will acidify and the conditions associated with the concentration of carbonate ions will contract towards the equator.  This change will more than compensate for any tendency of coral reefs to move to higher latitudes as coastal waters warm.  The net effect is that coral reefs will not migrate away from the equator. As a result the welfare of 100 million people living along coasts of tropical developing countries and those businesses earning billions of dollars from reef-related tourism in these regions will be the first casualties.
Q. So, what is a sustainable level of global carbon emissions not to impact on coral reefs?

A. Our paper strongly concludes that concentrations of atmospheric CO2 higher than 450ppm are not sustainable when it comes to coral reefs.  Given that other ecosystems such as rainforest and wetlands, as well as agriculture, coastal infrastructure and many other components of our world will be threatened under similar concentrations of CO2, it is very important that we use this number as the target for stabilization.  To achieve this will require that the world controls its greenhouse gas emissions (including other greenhouse gases such as methane) such that they peak in 2015 and decrease rapidly after that point.  This will require enormous mobilization and commitment by developed countries such as the United States, Australia and Europe to lead the world in rapidly getting this problem under control. There needs to be immediate action from world leaders to urgently reduce CO2 emissions.
Q. What is doing more damage – an ‘irreducible risk’ such as increasing atmospheric CO2 or ‘reducible risks’ such over-fishing, coastal pollution and irresponsible tourism developments?

A. Coral reefs are being threatened by both local scale factors such as overfishing and coastal pollution, and global factors such as global warming and ocean acidification.  Which of these are the most important depends to some extent on the location and context in which the coral reef currently exists, and the timescale.  For example, coral reefs in some parts of South-east Asia are being locally extricated by intense destructive fishing and coastal pollution.  In this case, local factors dwarfed the effects of global factors such as global warming and ocean acidification.  In other parts of the world such as the Pacific, where pressures from local sources are lower, reefs are still declining at the rate of about 1-2% per year.  In this case, global factors such as mass bleaching events are having a significant toll on coral reefs.  If we enter a world in which greenhouse emissions are not controlled and we stabilise at concentrations greater than 450ppm, we will then see a very rapid deterioration of coral reefs that will begin a few decades from now and will be quite final. As a result the welfare of 100 million people living along coasts of tropical developing countries and those businesses earning billions of dollars from reef-related tourism in these regions will be the first casualties.
Q. So, what you’re saying is that ‘the horse has bolted’; it’s too late to do anything?

A. It is important to realise that it is not too late to save coral reefs.  But it is equally important that we realise that this is the last decade in which we have the chance to bring about emission control such that the target of 450ppm is achieved.  There needs to be immediate action from world leaders to urgently reduce CO2 emissions, and from policy-makers and reef managers to stop over-fishing, pollution and unsustainable coastal development. Without such action coral reefs will disappear. There is now abundant research that shows that reefs that are managed better have a greater chance of bouncing back following a disturbance like a mass bleaching event. A range of policy and management tools are available, including coastal zone management and co-management arrangements between governments and local communities, have been refined through support from the CRTR Program, and no time should be lost in applying them more widely and effectively.

Q. How have reefs been impacted already by climate change?

A. There is now abundant evidence that global warming has driven increased coral bleaching and mortality, and has led to major declines of coral reefs across the planet. An estimated 30% of coral reefs have already disappeared due primarily to mass coral bleaching.  Most evidence now starting to appear in the scientific literature suggests that it will get considerably worse as the next decades and century unfold.  The literature also indicates that changes in the coral cover may drive very big changes in coral reef biodiversity, due to the impact on these dependent communities of removing coral habitat. The scientific review (for Science Magazine) was an initiative of the Coral Reef Targeted Research and Capacity Building for Management Program (CRTR), a leading international coral reef research program that provides a coordinated approach to credible, factual and scientifically-proven knowledge for improved coral reef management.
Q. What can industrialised countries do?

A. Industrial countries have both the resources and knowledge base to rapidly move away from carbon intensive energy production.  It is an imperative that these countries who have the best chance of developing new approaches and technologies lead the world.  The recent inclusion of Australia in the ratified Kyoto treaty on climate change is a very positive step, as is the call for even greater reductions in carbon dioxide emissions from these countries.  The world still waits for leadership from the USA, which is the largest producer of carbon dioxide presently. It’s ironic that developed countries are driving global emissions, yet most of the impacts such as those seen on coral reefs occur in poor and developing countries that don't have the capacity to respond.  There needs to be immediate action from (industrialised) world leaders to urgently reduce CO2 emissions, and from policy-makers and reef managers (in developing countries) to stop over-fishing, pollution and unsustainable coastal development.

Q. What can developed countries do to assist developing the countries?

A. Developed countries must drive down global emissions, spearhead the development of new technologies and sponsor the adaptation of developing countries.  The latter is very important given that developing countries have often signed international treaties to pursue better management of their coastal resources, yet often have conflicting priorities and little financial resources or scientific capacity to an act these commitments. There is a responsibility for high carbon growth countries to make funds available to assist the most vulnerable coral reef states adapt to climate change impacts while reducing local risks to reefs.” There needs to be immediate action to stop over-fishing, coastal pollution and unsustainable coastal development in the developing world.
Q. Where are the world’s coral reefs?  Which countries are those most at risk?

A. The people that are at most risk from the effects of climate change on coral reefs extend from those that currently subsistence forage in coastal areas (through fishing and other resource use) to those who depend on their coral reefs for attracting tourists.  Both will be serious impacts, especially given that there are more than 100 million people who depend on coral reefs for food each day, and industries such as tourism which earn billions of dollars in export incomes. If one talks in terms of pure impact on people, developing countries throughout the Pacific and Southeast Asia are probably the most vulnerable. For this reason, there needs to be immediate action from world leaders to urgently reduce CO2 emissions, and from policy-makers and reef managers to stop over-fishing, coastal pollution and unsustainable coastal development.

Q. How are coral reefs formed?
A. Reef-building corals lie at the heart of coral reef ecosystems.  They form an intimate symbiosis with a tiny plant-like organism called a zooxanthellae. Zooxanthellae live inside the cells of the coral where they photosynthesise and pass much of the sugar they produce to the coral.  In return the coral provides essential inorganic nutrients (fertiliser) for use by the zooxanthellae.  Because of this intricate relationship between plant and animal, corals have been very successful.  Using the abundant energy that they get from zooxanthellae, they build huge calcium carbonate frameworks into which an estimated million species of animal and plant live.  Coral reef structures are one of the few signs of life on planet Earth visible from space, seen as a highly reflective blue structure along the coastline of out tropical regions. Coral reefs are an equilibrium between the production of calcium carbonate by calcification, and erosion through the physical activity of waves and the activities of biological eroders such as worms, molluscs and other boring creatures. Estimates suggest that even the most pristine coral reefs are being impacted by global change and are disappearing at the rate of 1-2% per year. It’s unequivocal. Coral reefs will not survive the rapid increases in global temperatures and atmospheric CO2 that are forecast this century by the IPCC.
Q. Can coral reefs be successfully restored once they are damaged? 

A. Coral reefs can be successfully restored following a disturbance.  However, current technologies are such that the process is very expensive and can only be contemplated over small patches of coral reef.  The Coral Reef Targeted Research and Capacity Building for Management Program (CRTR) is a leading international coral reef research program that provides a coordinated approach to credible, factual and scientifically-proven knowledge for improved coral reef management. The CRTR Program has a working group that is focused on improving these technologies, as well as exploring the means by which reef restoration and remediation can be achieved.

Q. Coral reefs have been labelled Earth’s ‘ecological canary’; what does this mean?

A. This has come about due to the large and obvious impacts of climate change on coral reef ecosystems.  Whereas current change in many ecosystems involves the subtle shift in of plant and animal species, or gradual declines in their numbers, dangerous climate change can occur without any obvious impacts on humans until it is too late.  Coral reefs on the other hand, due to the sensitivity of the symbiosis  between zooxanthellae and reef-building corals, have taught us that climate change can have dramatic and catastrophic impacts on the ecosystems.  

Q. What are the key statistics on coral reefs?

A. Coral reefs cover 375,000 square kilometres of the earth's surface.  They are found in shallow, warm, sunlit coastal areas.   Here they prosper and provide enormous resources for human beings from over a hundred nations (an estimated 100 million people).  Coral reefs have also been around on the planet in one shape or form for several hundred million years.  An estimated one million species live in and around coral reefs, with many of the species being totally dependent on the structure provided by reef-building corals and other calcifying organisms.  The productivity and diversity of coral reefs is disproportionate to the fact that they occupy less than 1% of the world's oceans.
Q. How does an international program such as the CRTR manage its carbon emissions?

A. Many scientists in the CRTR Program offset their omissions through reputable offset companies. This requires paying a charge when the group travels to invest in sequestration and renewable energy projects. The CRTR Program is a an international partnership between the Global Environment Facility, the World Bank, The University of Queensland (Australia), the United States National Oceanic and Atmospheric Administration (NOAA) and approximately 40 research institutes and other third-parties around the world. The World Bank has a policy of offsetting its omissions.
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