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Dear Review Team
Australia’s review of climate change policies: discussion paper, March 2017
The Great Barrier Reef Marine Park Authority (“GBRMPA” or the Authority) provides this
submission for your consideration.
Climate change is a national and global issue and the most serious threat to the long-term
health of coral reefs worldwide, including one of the world's greatest natural treasures—the
Great Barrier Reef.
For over 40 years, the Australian Government's Great Barrier Reef Marine Park Authority
has managed and protected the world heritage-listed Great Barrier Reef using the best
available scientific information and input from marine managers, researchers, experts and
Traditional Owners. In 2015 the Australian and Queensland governments' Reef 2050 LongTerm Sustainability Plan was released. This plan is mentioned on page 26 of the Discussion
Paper. The Plan sets clear actions, targets, objectives and outcomes to guide management
of the globally-valuable Great Barrier Reef in the face of significant pressures; the most
serious being climate change.
The Great Barrier Reef Outlook Report 20141 found the overall outlook for the Reef
ecosystem is poor and worsening. This assessment was reached after taking into account
150 years of past and accumulating human-caused impacts such as poor water quality and
crown of thorns starfish outbreaks, and then secondly taking into account the very poor
forward outlook for the reef under the present and increasing levels of Greenhouse Gases in
the atmosphere.
Since 2014 unprecedented mass coral bleaching occurring in successive years, in 2016 and
2017, have hastened the decline.2 As an agency tasked with managing and protecting the
Reef for current and future generations, the Authority remains extremely concerned about
the current and future very destructive impacts of climate change on the Great Barrier Reef
Marine Park and World Heritage Area. We are keenly aware that mitigating global climate
change remains the most difficult policy challenge to secure the long-term future of the Great
Barrier Reef.
Our submission focuses on the importance of Australia playing a lead role in global efforts to
meet the 1.5 degree Celsius goal of the Paris Climate Change Agreement — from a coral
reef perspective.
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Question: Australia has committed to considering a potential long-term emissions
reduction goal for Australia beyond 2030. What factors should be considered in this
process?
Answer: Minimising climate change-related threats to ocean ecosystems
(including coral reefs) and their services is critically important, and
necessitates immediate and substantial reduction of greenhouse gas
emissions which are already causing air and ocean warming that in the past
two years has caused the onset of oceanic heat-waves leading to sudden death
of thousands of square kilometres of corals on the Great Barrier Reef.
The first widespread loss of coral from heat-stress bleaching occurred on the
Great Barrier Reef in successive summers (2016 and 2017). Further loss of
coral is inevitable and can be minimised rather than prevented if the
aspirational goal of the Paris 2015 Agreement is reached.
Until 2016 the Great Barrier Reef had not seen such large scale loss of coral
from heatwaves – however for many other coral reef regions across the Indian,
Pacific and Caribbean seas coral loss began on a massive scale in 1998.
Climate change impacts on coral reefs are predicted to worsen and critically
affect the survival of coral reefs globally without the strongest possible climate
change mitigation.3
Human-caused emissions of carbon dioxide and other greenhouses gases) in our
industrialised world directly affect atmospheric chemistry but also have a strong influence on
the physics4 and chemistry5 of the oceans6. In particular, the warming ocean trends have
already led to huge ecological impacts on the ocean, including for Australia’s Great Barrier
Reef and other coral reef ecosystems.
An example of such impacts is the unfolding mass coral die-off from bleaching on the Great
Barrier Reef in 2016 and 2017, driven in large part by ocean warming. This is part of the
longest-running global coral bleaching event, and shows the potential of climate change to
cause harm that cannot be remediated through management or adaptation.
Although only one of many ecosystems vulnerable to climate change, coral reefs are
particularly sensitive to this threat as their existence hinges on the health of reef-building
corals, which have narrow thermal and chemical tolerance limits.7
Many coral reef fishes and invertebrates rely on live, healthy coral for their survival, making
them vulnerable to changes in coral reef habitats. These reef-associated species, as well as
many other species and habitats that occur within the Great Barrier Reef World Heritage
Area, are also directly vulnerable to various impacts from climate change.8
Of particular concern for GBRMPA are the predictions that the Reef could experience
temperature-induced bleaching events twice per decade by about 2020 and annual
bleaching events could occur within three decades.9 As bleaching becomes more frequent
and more intense, recovery processes are unlikely to be sufficient for reefs to persist as
coral-dominated systems.10 This threatens the future of coral reefs world-wide.
As stewards of the Great Barrier Reef, it is important that Australian and Queensland
government policies across different portfolios are consistent with commitments under the
Reef 2050 Plan for the sustainable management of the Reef.
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Other human activities also have impacts on the Reef — compounding the risks from climate
change and potentially lengthening recovery timeframes.11 For example, chronic stress due
to poor water quality can affect the recovery potential of reef communities because
reproduction and larval recruitment in corals are particularly sensitive to environmental
conditions.12 Considerable efforts are being made under the Reef 2050 Plan to reduce the
impacts of other pressures to help reefs cope with or recover from disturbances. In turn
these will help build the resilience of reefs to future climate-related disturbances.
While these actions to reduce pressures and build resilience remain crucial, environmental
management efforts can only compensate for reduced coral reef resilience in the face of
climate change to a limited extent and over a limited timeframe.13 Modelling shows that
preserving 10 per cent of coral reefs worldwide would require limiting global warming to
below 1.5 degrees Celsius relative to pre-industrial levels.14
Among other consequences of greenhouse emissions in the years and decades to come,
there are likely to be more intense weather events and gradual ocean acidification will
increasingly restrict coral growth and survival. Although there are some uncertainties in the
predictions for cyclone frequency under climate change, cyclone intensity is predicted to
increase globally. This will cause more frequent occurrences of the most destructive
cyclones with potentially severe consequences for coral reef ecosystems.15 Prior to the 2016
bleaching event it is estimated that cyclones were responsible for about half (50 per cent) of
the total coral loss on the Great Barrier Reef since 1986.16
Across Australia heavy rainfall events and associated flooding are likely to become more
frequent as global warming continues.17 There will be a tendency for more large-scale flood
events to contribute significant volumes of freshwater to the marine environment18, bringing
additional sediment and nutrients to the Reef.
Even relatively small decreases in ocean pH reduce the capacity of corals to build skeletons,
which in turn reduces their capacity to create habitat for reef biodiversity.19 Further, if coral
skeletons are weakened they may have reduced capacity to resist and recover from physical
damage caused by cyclones.20
The combined effects of ocean acidification and increasing ocean warming are likely to have
contributed to reducing calcification rates of coral throughout the Great Barrier Reef. Skeletal
records of massive corals from the inshore Great Barrier Reef indicate that between 1990
and 2005 there was an 11 per cent decline in calcification. This is the fastest and most
severe decline in at least 400 years.21
It is predicted that ocean acidification could ultimately affect most marine life through habitat
destruction or modification, food web deterioration and disruption of physiological
processes.22 In addition, the effects of global warming and ocean acidification may magnify
each other23, and will be amplified by the accumulation of other impacts such as those
caused by excess nutrient run-off.
The Reef 2050 Plan Independent Expert Panel has also expressed serious concerns about
the future of the Great Barrier Reef, and their Communiqué from 5th May 201724 includes:
Quote from the Independent Expert Panel:
‘The Panel members were united in their concern about the seriousness of the
impacts facing the Reef and concluded that coral bleaching since early 2016
has changed the Reef fundamentally. There is great concern about the future of
the Reef, and the communities and businesses that depend on it, but hope still
remains for maintaining ecological function over the coming decades.
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Members agreed that in our lifetime and on our watch, substantial areas of the
Great Barrier Reef and the surrounding ecosystems are experiencing major
long-term damage which may be irreversible unless action is taken now. The
planet has changed in a way that science informs us is unprecedented in
human history. While that in itself may be cause for action, the extraordinary
rapidity of the change we now observe makes action even more urgent.
The Panel considers that action to reduce emissions of greenhouse gases
must be central to the response.
This needs to be coupled with increased efforts to improve the resilience of the
coral and other ecosystems that form the Great Barrier Reef. The focus of
efforts should be on managing the Reef to maintain the benefits that the Reef
provides.’

In addition to considering these environmental risks and implications in decisions about
reducing emissions, there are also economic, social and cultural risks that should be
considered in the process.
Coral reefs not only provide critical habitat and support exceptional
biodiversity, but they also provide livelihoods and food and tourism
opportunities. At a global-level, loss of coral reefs has been estimated to put
nearly a $1 trillion at risk.25
Within the Great Barrier Reef Region, reef-dependent activities, including
tourism, fishing, recreation and traditional use, are vulnerable to the negative
effects that warming sea temperatures, sea level rise, more frequent extreme
weather and ocean acidification may have on the condition of the Great Barrier
Reef. We outline below some of the associated concerns for the social, cultural
and economic values derived from the Great Barrier Reef.
Strong and rapid global climate change mitigation would minimise these farreaching impacts for the environment and dependent industries and
communities.
GBRMPA promotes strong and effective management of local pressures (such as pollution
and pest outbreaks) because such management builds the resilience of the system in the
face of the externally driven risks posed by Climate Change.
There remains hope for a better outlook for the Reef. The future of the Reef
can be dramatically improved with action on both greenhouse gas emissions
and relieving the reef ecosystem from local pressures.
A study has shown that a better future for the Reef could be secured if
emissions are reduced drastically now and there is continued investment in
reef management, with visible benefits within 20 years.26 The study indicates
that the benefits for coral reefs of concerted action to reduce greenhouse gas
emissions would be realised within our lifetime.
GBRMPA strongly welcomes the increased ambition contained in the Paris 2015 Agreement:
‘holding the increase in the global average temperature to well below two degrees Celsius
above pre-industrial levels and to pursue efforts to limit the temperature increase to 1.5
degrees Celsius above pre-industrial levels, recognizing that this would significantly reduce
the risks and impacts of climate change.’
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Modelling shows even the two degree Celsius goal in the Paris Agreement would be a very
dangerous level of warming for the world’s coral reef ecosystems. To ensure a future for the
Great Barrier Reef (i.e. as a functioning reef ecosystem), the latest science indicates the
stronger position in the Paris Agreement to restrict the increase to 1.5 degrees Celsius (or
ideally less) above pre-industrial is essential.
We say “ideally less” than 1.5 degrees Celsius since climate change impacts are already
seriously affecting the Reef at the current level of global warming27, and predictions indicate
even 1.5 degrees Celsius of warming above pre-industrial poses substantial risks to coral
reef ecosystems.28
This advice (to remain within 1.5 C deg increase) is consistent with GBRMPA’s
reports29, which clearly highlight climate change is threatening the Great
Barrier Reef. We found there is a critical need to halt increasing concentrations
of global greenhouse gases and restore them to levels that will support
growth, recruitment and recovery processes of the Great Barrier Reef
ecosystem. The science of carbon dioxide concentrations and coral reefs
indicates optimum limits for coral reef ecosystems are at or below a
concentration of 350 ppm.30 31 This requires a lowering of current global
greenhouse gas concentrations.
For heat-related extremes, the difference between 1.5 degree Celsius and 2 degree Celsius
marks the transition between the upper limit of present-day natural climate variability and a
whole new climate regime, particularly in tropical regions.32
Very ambitious long-term emissions reduction goals for Australia beyond 2030 would set a
leading example of climate change action globally. It has been argued stronger national
efforts and leadership on this issue by Australia would make effective global mitigation
outcomes more likely. In turn, this will help avoid the massive and mostly irreversible impacts
of climate change on coral reefs, and associated loss of environmental, economic and social
values.
Mangrove forests, tidal marshes, and seagrass ecosystems provide economic,
environmental and social benefits for Australia with additional climate-related benefits being
possible through their ability to capture and store carbon (known as blue carbon). The
carbon stored in and flowing through these ecosystems has considerable potential to
contribute to both emission reductions and the National Greenhouse Gas Inventory.33
The remainder of our submission addresses aspects of all the following questions:
Are there particular concerns or opportunities with respect to jobs, investment, trade
competitiveness, households and regional Australia that should be considered
 when reducing emissions in the electricity sector?
 for households, SMEs and the built environment?
 when reducing emissions in the industrial sector?
 in relation to research, development, innovation and technology?
Or associated with policies to reduce emissions
 in the transport sector?
 in the land and agriculture sectors?
Answer: From a Great Barrier Reef perspective, there are far-reaching
economic, social and cultural climate change-related impacts driving the need
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for effective policies on mitigation across all these sectors. There are also
major positive opportunities to consider across each of these topics.
Mitigation of greenhouse gases must occur across all of the major sources and
sectors, especially the direct and indirect emissions arising from the
combustion of fossil carbon to create energy for electricity and other uses.
Notwithstanding the significant innovation and changes required, all policies
that promote an increase in the proportion of renewable energy (non-fossil
carbon based) will assist in the reduction of greenhouse gas emissions.
Keeping within the 1.5 degrees Celsius goal of the Paris 2015 Agreement would
help maximise future environmental, economic, social and cultural values of
coral reefs.

Coral reefs are incredibly valuable economic and environmental assets.
The Great Barrier Reef is a world-renown natural icon that is home to unique plants, animals
and habitats. It is valued by Australians and people around the world, and many
communities and industries depend on a healthy Reef for recreation and their livelihoods.
The Reef attracts about 2 million tourism visitors each year and many more recreational
visitors. According to the Social and Economic Long-Term Monitoring Program, more than
90 per cent of residents in the Region felt the Great Barrier Reef had outstanding beauty,
were satisfied with their experience of the Reef and proud of its World Heritage status and
95 per cent of tourists felt the Reef has outstanding beauty.
Great Barrier Reef-dependent industries are estimated to contribute $5.6 billion per year to the
Australian economy; however the total economic value of the ecosystem and community
benefits from the Reef is much greater at an estimated A$15-$25 billion each year.34 The Reef
also supports the livelihoods of 69,000 Australians employed in sectors such as tourism.34
The Great Barrier Reef’s world and national heritage values are underpinned by the
ecosystem and directly affected by changes to it. Climate change is likely to affect the way
people interact with the Great Barrier Reef and the economic, social and cultural benefits
they derive from it.
Climate change poses one of the greatest risks to the future economic value of Reefdependent industries such as tourism, fishing and recreation. While the implications of
climate change for the economic value of Reef-dependent industries are numerous and
there is an improved understanding of these35, they remain difficult to accurately quantify.36
Concerns for the tourism industry include degradation of reef sites, poor recovery of
bleached sites as a result of other stresses, and a loss of marketing appeal as a high-quality
reef destination.37 A healthy and resilient Reef is fundamental to the success of many
tourism operations and deteriorating Reef conditions may reduce tourism opportunities and
visitor satisfaction, with significant economic repercussions for regional Australia.
Commercial fishing and aquaculture in and adjacent to the Reef generate about $160 million
per year, and recreational fishing continues to be one of the most popular pastimes of Reef
users. Fishing activities are likely to be highly sensitive to climate change, including as a
result of projected changes in fish abundance, survivorship38, size and distribution,
disruptions to shallow-water nurseries and loss of coral reef habitats, as well as changes in
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cyclone and storm activity.39 Vulnerability assessments have identified high risks from
climate change for Queensland fishery species and their habitats,40 and several documents
provide insights into the associated concerns relating to Queensland’s fisheries and regional
Australia.41 As an example, studies suggest ongoing ocean warming may jeopardise the
catchability of coral trout and the sustainability of Australia’s reef-based fisheries.42
Indigenous heritage values are likely already being affected and also particularly vulnerable
to climate change because the natural environment is fundamental to Traditional Owner
connections to their land and sea country.43 Many aspects of Indigenous heritage such as
cultural practices, sacred sites, sites of particular significance, stories, songlines, totems,
language, technology, tools and archaeology will be affected by global warming and ocean
acidification. Some impacts will come as a result of ecosystem effects, while others will
occur directly. Historic heritage places and artefacts are at risk too, along with social,
aesthetic and scientific values.
Foreshores and coastal infrastructure such as ports44, and the benefits communities derive
from them, will also be influenced by climate change impacts on the catchment and the
Great Barrier Reef Region.
Another important value of coral reefs is the physical protection they provide against natural
hazards from coastal storms, flooding and rising sea level. In this sense the Great Barrier
Reef can be thought of as a living, self-repairing “breakwater” that protects Queensland
coastal communities and industries. Combined results across studies show that coral reefs
dissipate 97 per cent of the wave energy that would otherwise impact shorelines.45 This
valuable coastal protection could be lost if reefs become heavily degraded and unable to
keep up with rising sea levels.
We wish you every success in pursuing opportunities for enhancing Australia’s Climate
Change Policies.

Yours sincerely

Russell Reichelt
Chairman
12 May 2017
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