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Plan for the briefing

There has been considerable discussion in the media recently regarding the veracity of certain scientific
findings related to climate change and the credibility of the IPCC assessment process. As we have been active
climate researchers for many years and most of us have had a deep involvement with the IPCC assessment
process, we would like to make ourselves available to present the facts as we see them regarding recent
criticisms of climate change science and to bring to your attention to some recent scientific results.

Our group will discuss the following topics during the briefing:
1. Climate Scientists Australia

2. Responding to criticisms of climate science and the Intergovernmental Panel on Climate Change
(IPCC)

Recent observations of the climate system

Climate change and the Great Barrier Reef

1. Climate Scientists Australia

Climate Scientists Australia is an independent group of senior climate scientists concerned with advancing the
use of balanced, scientifically-based information in decisions on climate-related issues. Members of the group
have been conducting research on climate change for many years and are active and respected in the national
and international scientific communities, including the Intergovernmental Panel on Climate Change (IPCC). This
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2. Responding to criticisms of climate science and the IPCC

Over the past several months, there has been a barrage of criticisms of various aspects of climate
science and the assessment process of the Intergovernmental Panel on Climate Change (IPCC), calling
into question the reliability of the science showing that human-induced climate change is real.

From our perspective ¢ as scientists who have spent many years studying climate change and its impacts
C these criticisms are generally unjustified and do not affect the strength of the evidence on climate
change. While a few real errors were identified, these were generally minor and the process of scientific
inquiry and the IPCC assessments have proved remarkably robust, transparent and cautious.
Furthermore, the evidence for the reality of human-induced climate change comes from multiple
strands of evidence, many independent data sets, and many hundreds of independent scientific studies.

The Intergovernmental Panel on Climate Change (IPCC)

The IPCC was formed by the world governments
in 1988 due to growing concerns about climate
change and its possible impacts. It is an
independent agency under the auspices of the
United Nations.

The role of the IPCC is to undertake
comprehensive assessments of the scientific,
technical and socio-economic literature, relevant
to understanding the risk of human-induced
climate change. These assessments are required
to be policy relevant but policy neutral, and
contain no recommendations.

The IPCC Fourth Assessment Report, which
began in 2003, was written by hundreds of
scientists. Thousands of experts provided
approximately 90,000 comments over three
successive drafts. The final version was approved
unanimously by all the governments and
released in 2007.

The IPCC review process

The IPCC undertakes a remarkable and onerous review
process in order to ensure the findings in its reports are
rigorously checked and that the process is transparent:

Each report is reviewed four times ¢ by scientists and
other experts, governments and anyone who wishes
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ensure that IPCC authors respond appropriately to
the review comments.

The author responses to every reviewer comment
are recorded and made available for analysis.

The Summary for Policymakers is approved line-by-
line by lead authors and government representatives.
This results in a polished summary, enhanced by the
governments but true to the underlying science
reported in each of the chapters.

The IPCC review process is typically much more
rigorous than the normal scientific review process
and is without parallel in science (or other areas of
human endeavour!).
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Recently, scientists discovered several small errors in the reports from this IPCC assessment. However,
no other errors were found despite worldwide scrutiny of the remaining 3000+ pages and thousands of
references contained in the report. Furthermore, these errors had little bearing on the conclusions of
the IPCC assessments. Separate assessments of climate change science by the US National Academy of
Sciences and the US Climate Change Science Program have reached the same conclusions.

Hacked emails from the University of East Anglia (" Climategate”)

This refers to the release on the internet of a large number of emails from the Climatic Research Unit
(CRU) at the University of East Anglia in the UK, which had been hacked illegally from a mail server. A
flurry of media reports and activity in the blogosphere claimed that these emails demonstrated a
conspiracy by some climate scientists to emphasise the evidence for global warming, by adjusting
weather data, withholding data from interested scientists, and suppressing consideration of contrary
evidence. A serious implication of these criticisms was that the global temperature data series prepared
by CRU, and the global warming that it shows, are invalid.

Much of the media reporting of Climategate is ill-informed. Weather data are routinely adjusted to
provide high-quality records and to remove the effects of station shifts and urban influences. Some
weather data analysed at CRU cannot be passed on to other scientists due to non-distribution
agreements with the countries that originally collected the data. Errors in scientific studies claiming
contrary evidence have been confirmed in subsequent publications. These studies were none-the-less
included and assessed in the IPCC reports. It is still unclear whether Freedom of Information requests to

CRU for data and emails were handled correctly.

Climategate does not affect the overwhelming evidence of warming of the climate system: independent
analyses of global temperature observations in the US and Japan confirm the results obtained at CRU.



3. Recent observations of the climate system

The global climate system has warmed
significantly over the last century and
continues to warm. Evidence of this
warming is found in:

Increases in global mean temperature
in the lower atmosphere and at the
surface

Increases in the heat content of the
global oceans, and increases in global
sea level (see right)

Decreases in the extent of sea ice in
the Arctic

Reductions in the extent of glaciers
around the globe (including in the
Antarctic).
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Figure: Observed and predicted sea level change relative to the
average of 1970-2010. (From The Copenhagen Diagnosis, 20!

There are normally large weather and climate variations from year to year and between regions. The
clearest evidence of global climate change is found by considering the whole globe and variations from
one decade to the next. Recent cold weather and heavy snowfalls in Western Europe and the eastern
United States in winter 2009-10 are not evidence for or against climate change. These variations are due
to climate modes called El Nifio and the Artic Oscillation, which cause warmer temperatures in the
tropics and the Arctic, but cooler temperatures in the mid-latitudes of the Northern Hemisphere.

The most recent 6-month period (Sep 2009
to Feb 2010) has had the highest global
average temperature in the lower
atmosphere since satellite observations
began in 1979 (see right).

These data have complete global
coverage (including over oceans) and are
not affected by urban heat islands,
poorly-sited weather instruments, or
reductions in the number of stations at
high latitudes.

There has been continued warming at a
similar rate over the last three decades.
Global warming did not stop in 1998.

Emissions of carbon dioxide (CO,) from burning
fossil fuels have grown by more than 40% since
1990, at a rate consistent with the highest
emission scenarios used by the IPCC for their
assessments in 2001 and 2007 (see right).

Figure: Observed global CO, emissions from fossil fuel
burning compared with IPCC emissions scenarios.
(From The Copenhagen Diagnosis, 2008h some
labelling added)
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The Copenhagen Diagnosis, 2009: Updating the World on the Latest Climate Sci@érediversity of
New South Wales Climate Change Research Centre (CCRC). (www.copenhagendiagnosis.org/)

Climate Change 2007 (AR#&purth Assessment Report of the Intergovernmental Panel on Climate
Change (IPCC). (www.ipcc.ch/publications_and_data/publications_and data_reports.htm)
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4. Climate change and the Great Barrier Reef

The Great Barrier Reef (GBR) is currently in good condition relative to other coral reef systems.
However, it faces serious threats from local factors, such as declining water quality along the
Queensland coastline and over-fishing of some areas. Recent evidence suggests that coral cover (a reef
health measure) is now around half of what it was in the early 1980s. Increasing atmospheric CO, has
placed additional threats on the GBR through its impact on water temperature and acidity.
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1. Smallincreases in water temperature
(1°C above the long-term average)
trigger mass coral bleaching.

2. Seatemperatures in the Coral Sea
have been increasing steadily over
the past century (see right). They are
pushing coral reefs closer to or
above their thermal limit.
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3. Mass bleaching on coral reefs such }
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Ocean acidification

4. Anincreased amount of atmospheric CO, causes a 1.8
greater amount of CO, to enter the ocean, where it
reacts with water to form carbonic acid. Since
industrialization, about 40% of human-produced CO,
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drop in pH of 0.1 units and a decrease in carbonate ions
of around 15-20%.
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5. Carbonate ions are crucial to reef calcification. A recent
study found that corals are now calcifying 15% less than 1900 1920 1940 1960 1980 2000
they were prior to 1990 (see right). It also found that
this was unprecedented in the 400 years of record (from5 $ Q1 (i K00$ Sciehck ®
inspected.

6. The decrease in coral calcification is likely to have resulted from a combination of increasing water
temperatures and acidities.

Prognosis for the Great Barrier Reef?

7. Under current greenhouse gas emission trajectories we will reach atmospheric concentrations of
CO, of 450 ppm within 35 years. At that point sea temperatures will be committed to increasing at
least 2°C above pre-industrial values, causing carbonate ion concentrations to decrease to 70% of
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8. Thisis likely to eventually eliminate coral-dominated reef communities on reefs like the GBR. As a
result, the GBR will be a vastly changed place ¢ with huge implications for the economy, given the
value of GBR tourism and fishing industries (>56 billion p.a.), let alone the GBR biodiversity value.

Further information

De'ath G et al. (2009) Declining Coral Calcification on the Great Barrier Reef. Science323:116-119.
Hoegh-Guldberg O & Hoegh-Guldberg H (2008) The impact of climate change and ocean acidification

on the Great Barrier Reef and its tourist industry. Garnaut Climate Change Review.

Hoegh-Guldberg O et al. (2007) Coral reefs under rapid climate change and ocean acidification. Science
318:1737-42.
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