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The influence of climate
change on coral bleaching

Coral reefs are highly vulnerable to

a changing climate. Warmer ocean
temperatures are driving an increase
in coral bleaching events which can
damage and destroy reefs and the
species they support.

In February
2016, sea surface
temperatures
climbed to an
astounding 33°C
in the waters

off the far north
Queensland coast
resulting in coral
bleaching across
the Great Barrier
Reef.

Oceans cover more than two-
thirds of the Earth's surface and
the increasing heat content of the
upper ocean has a very important
influence on the global climate and
on marine ecosystems (Hoegh-
Guldberg et al. 2014). Over the past
year or so, the temperature of the
surface ocean has risen by 2°C more
than normal in a large band across
the eastern and central equatorial
Pacific Ocean and in parts of the
western Atlantic Ocean (NOAA
2015a).

This record breaking ocean heat has
triggered a global coral bleaching event,
which began in the north Pacific in mid-2014
and expanded to the south Pacific and Indian
Oceans in 2015 (NOAA 2015b). In February
2016, sea surface temperatures climbed to

an astounding 33°C in the waters off the far
north Queensland coast, resulting in coral
bleaching across the Great Barrier Reef (GBR),
particularly the most pristine and isolated
reefs in the far north (GBRMPA 2016).

Human activities, primarily the emission

of greenhouse gases from the combustion

of fossil fuels (coal, oil and gas), are driving
climate change. Through both rising surface
ocean temperatures and increasing ocean
acidity, climate change has become the most
serious threat to the future viability of coral
reefs.



Heat stress through rising sea surface
temperatures can cause corals to expel tiny
algae, called zooxanthellae, which live inside
their tissues and provide corals with most of
their colour and energy needs. If bleaching
persists, corals begin to starve and eventually
die (GBRMPA 2016). Bleaching events on

the GBR have occurred repeatedly since

the late 1970s, while none were observed
before the 1970s. The ability to recover from
bleaching events varies among coral species
and among regions, but there is only limited
evidence so far that corals will be able to
adapt fast enough to rising temperatures
(Hoegh-Guldberg et al. 2007).

Already the Earth has warmed about 0.9°C
above pre-industrial levels, with much of
that warming occurring since 1970 (IPCC
2013). Furthermore, despite the focus on air
temperature, warming of the air accounts for
only 1 percent of the additional energy stored
in the climate system - more than 90 percent
of the total energy accumulated since 1971
has been absorbed by the world's oceans, and
the upper 75 m - where most of the world's
reef-building corals live - has warmed by
0.11°C per decade over the period 1992 to
2010 (IPCC 2013).

We are likely to lose most corals worldwide
in as little as 30 to 40 years if we continue

to burn fossil fuels and warm the climate

at current rates (Hoegh-Guldberg 2016). We
have a clear and urgent choice. The future of
coral reefs around the world depends on how
much and how fast we reduce greenhouse
gas emissions now, and in the coming years
and decades.

We are likely to
lose most corals
worldwide in

as little as 30 to
40 years if we
continue to burn
fossil fuels and
warm the climate
at current rates.
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