PHYS 19X

'Wake-up call to humanity': Research shows
the Great Barrier Reef is the hottest it's been
in 400 years

August 11 2024, by Ben Henley, Helen McGregor and Ove Hoegh-
Guldberg

Mass coral bleaching in recent decades has devastated the reef. Credit: UQ

The Great Barrier Reef is vast and spectacular. But repeated mass coral
bleachings, driven by high ocean temperatures, are threatening the
survival of coral colonies which are the backbone of the reef.
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Our study, published today in Nature, provides a new long-term picture
of the ocean surface temperatures driving coral bleaching. It shows
recent sea surface heat is unprecedented compared to the past 400 years.
It also confirms humans are to blame.

The results are sobering confirmation that global warming—caused by
human activities—will continue to damage the Great Barrier Reef.

All hope is not lost. But we must face a confronting truth: if humanity
does not divert from its current course, our generation will likely witness
the demise of one of Earth's great natural wonders.

One-of-a-kind ecosystem

The Great Barrier Reef is the most extensive coral reef system on Earth.
It is home to a phenomenal array of biodiversity, including more than
400 types of coral, 1,500 species of fish and 4,000 types of mollusks, as
well as endangered turtles and dugongs.

However, mass coral bleaching over the past three decades has had
serious impacts on the reef. Bleaching occurs when corals become so
heat-stressed they eject the tiny organisms living inside their tissues.
These organisms give coral some of its color and help power its
metabolism.

In mild bleaching events, corals can recover. But in the most recent
events, many corals died.

The Great Barrier Reef has suffered five mass bleaching events in the
past nine summers. Is this an anomaly, or within the natural variability
the reef has experienced in previous centuries? Our research set out to
answer this question.
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https://doi.org/10.1038/s41586-024-07672-x
https://doi.org/10.1038/s41586-024-07672-x
https://phys.org/tags/coral+bleaching/
https://whc.unesco.org/en/list/154/#:~:text=There%20are%20over%201%2C500%20species,Heritage%20property%20contains%20such%20biodiversity.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8945884/#:~:text=Coral%20cells%20are%20susceptible%20to,pale%20and%20die%20%5B13%5D.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8945884/#:~:text=Coral%20cells%20are%20susceptible%20to,pale%20and%20die%20%5B13%5D.
https://www.aims.gov.au/research-topics/environmental-issues/coral-bleaching/coral-bleaching-events
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A 400-year-old story

Coral itself can tell us what happened in the past.

As corals grow, the chemistry of their skeleton reflects the ocean
conditions at the time—including its temperature. In particular, large
boulder-shaped corals, known as Porites, can live for centuries and are
excellent recorders of the past.

Our study sought to understand how surface temperatures in the Coral
Sea, which includes the reef, have varied over the past four centuries.
We focused on the January—March period—the warmest three months
on the reef.

First, we collated a network of high-quality, continuous coral records
from the region. These records were analyzed by coral climate scientists
and consist of thousands of measurements of Porites corals from across
the Western tropical Pacific.

From these records, we could reconstruct average surface temperatures
for the Coral Sea from the year 1618 to 1995, and calibrate this to
modern temperature records from 1900 to 2024. The overall result was
alarming.

From 1960 to 2024, we observed annual average summer warming of
0.12°C per decade.

And average sea surface temperatures in 2016, 2017, 2020, 2022 and
2024 were five of the six warmest the region has experienced in four
centuries.

Humans are undoubtedly to blame
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The next step was to examine the extent to which increased temperatures
in the Coral Sea can be attributed to human influence.

To do this, we used published computer model simulations of the Earth's
climate—both with and without human influence, including greenhouse
gases from the burning of fossil fuels.

So what did we find? Without human influence, Coral Sea surface
temperatures during January—March remain relatively constant since
1900. Add in the human impacts, and the region warms steadily in the
early 1900s, then rapidly after the 1960s.

In short: without human-caused global warming, the very high sea
temperatures of recent years would be virtually impossible, based on our
analysis using the world's top climate models.

There is worse news. Recent climate projections put us on a path to
intensified warming, even when accounting for international
commitments to reduce emissions. This places the reef at risk of coral
bleaching on a near-annual basis.

Back-to-back bleaching is likely to be catastrophic for the Great Barrier
Reef, because it thwarts the chances of corals recovering between
bleaching events.

Even if global warming is kept under the Paris Agreement goal of 1.5°C
above pre-industrial temperatures, 70% to 90% of corals across the
world could be lost.

We must stay focused

The Australian government has a crucial role to play in managing threats
to the Great Barrier Reef. The devastation is in their backyard, on their
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https://phys.org/tags/human+influence/
https://phys.org/tags/greenhouse+gases/
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https://phys.org/tags/surface+temperatures/
https://www.nature.com/articles/s41586-022-04553-z
https://www.researchgate.net/publication/37623167_Climate_change_coral_bleaching_and_the_future_of_the_world's_coral_reefs
https://phys.org/tags/global+warming/
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/02/SR15_Chapter3_Low_Res.pdf

But what's happening on the Great Barrier Reef should also be an
international wake-up call. The fourth global mass coral bleaching event
occurred this year; the Great Barrier Reef is not the only one at risk.

Every fraction of a degree of warming we avoid gives more hope for
coral reefs. That's why the world must stay focused on ambitious action
to reduce greenhouse gas emissions.

Emissions reduction targets must be met, at the very least. The solutions
are available and our leaders must implement them.

Our research equips society with the scientific evidence for what's at
stake if we don't act.

The future of one of Earth's most remarkable ecosystems depends on all
of us.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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