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PLEASE NOTE FULL COLOUR GRAPHS BEST READ ON KINDLE APP (MAY BE
DIFFICULT TO INTERPRET IN GREYSCALE ON KINDLE DEVICES)There are certain things
best not discussed with neighbours over the fence, at barbeques and at gatherings of the
extended family; these topics used to include sex and politics, but more recently climate
change has become a sensitive issue and has, consequently, crept onto the best-to-avoid list.
At the same time as climate change has assumed this status, it has become a topic more likely
to be included in a church sermon. Indeed, while once considered the concern of scientific
institutions, climate change is now increasingly incorporated into faith-based initiatives with
even Pope Francis weighing in, issuing an encyclical on the subject as explained in chapter 16
by Paul Driessen.There are those who believe Pope Francis, and admire another climate
change exponent, Al Gore – who marketed An Inconvenient Truth with comment, ‘the fact of
global warming is not in question’ and that ‘its consequences for the world we live in will be
disastrous if left unchecked’. And then there are the die-hard sceptics who dare to doubt. Many
claim that these climate sceptics and their support base have an undue political influence,
successfully thwarting attempts to implement necessary public policy change.This book is a
collection of chapters by so-called climate sceptics. Each writer was asked to write on an
aspect of the topic in which they are considered to have some expertise. None of them deny
that climate change is real, but instead, they point out how extremely complex the topic of
Earth’s climate is, with some of the contributors also querying the, often generally accepted,
solutions.As you will see, this is not a book with just one message, except perhaps that there is
a need for more scrutiny of the data, and of our own prejudices. This book’s reason for being is
to give pause for thought, and to throw some alternative ideas and considerations into the mix.

From the Back CoverThe book contains the invited keynote and theme lectures presented at
the 4th International Conference on Geotechnical Earthquake Engineering (4ICEGE). The
conference was held in Thessaloniki, Greece, from 25 to 28 June, 2007, and was organized by
the Technical Committee of Earthquake Geotechnical Engineering (TC4) of the International
Society of Soil Mechanics and Geotechnical Engineering (ISSMGE), the Hellenic Scientific
Society of Soil Mechanics and Geotechnical Engineering and the Laboratory of Soil Dynamics
and Geotechnical Earthquake Engineering of Aristotle University of Thessaloniki.It provides a
comprehensive overview of the progress achieved to date in soil dynamics and geotechnical
earthquake engineering, as well as in engineering seismology and seismic risk assessment
and management. In situ and laboratory testing, theoretical issues and numerical modeling of
soil dynamics, seismic hazard with emphasis on the long-period ground motion displacements,
site effects and microzonation, liquefaction assessment and mitigation, soil-structure
interaction, performance based design of geotechnical structures, earthquake resistant design
and performance of shallow and deep foundations, retaining structures, embankments and
dams, underground structures and lifelines, are all among the different topics covered in this
book. Interdisciplinary subjects such as vulnerability assessment of, transportation networks
and lifelines as well as of geotechnical structures are also discussed. Finally, the book provides
a thorough presentation of the existing worldwide important large-scale testing facilities and
geotechnical strong ground motion arrays.The book is organized in nineteen chapters written
by distinguished experts and includes the 2nd Ishihara Lecture given by Prof. Izzat M. Idriss in



honor of Prof. Kenji Ishihara. The aim is to present the current state of knowledge and
engineering practice, addressing recent and ongoing developments while also projecting
innovative ideas for future research and development.AudienceEarthquake geotechnical and
structural engineers, civil engineers, geologists, geophysicists and seismologists will find in this
book the most recent advances in soil dynamics, earthquake and geotechnical engineering, as
well as their interfaces with geology, geophysics and engineering seismology. It is of interest
not only to scientists, engineers and students, but also to those interested in earthquake
hazard assessment and mitigation.--This text refers to the paperback edition.
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Carter22Mass Death Dies HardClive JamesReferencesForewordNext year, 2018, the Institute
of Public Affairs will celebrate its 75th year. The IPA was founded on the principles of freedom
and a determination to, wherever possible, assist in enabling humans to flourish.Our
predecessors at the IPA were quick to see the dangers to freedom posed by the catastrophism
and policy prescriptions emerging in the early days of what was then called global warming. A
1992 article in the IPA Review, our keystone publication, appropriately took a sceptical view,
providing extensive references by way of contrast to the previous climate scare, which had
been about a looming ice age. It was clear that something other than scientific advances were
behind the abrupt shift from one kind of catastrophism to another.The economic absurdity of
the measures proposed to curtail emissions was also examined, and it was shown that even on
the IPCC’s premises the choice to engage in costly reductions would have only a marginal
impact on any climate outcomes. In the intervening twenty-five years we are fortunate that
Bjørn Lomborg has perfected that form of logical analysis, which proceeds by initially accepting
the premises of the IPCC’s climate forecasts, then demonstrating why the measures it
proposes would have very large costs but only marginal impacts on climate. Twenty-five years
on fromIPA Review article, we are thrilled his analysis of the Paris Accord appears as Chapter
15.In subsequent years, it became apparent that not only was our freedom and our prosperity
under threat, but that also the cherished traditions of the scientific method – which is itself a
key inheritance of western civilisation – were facing collateral damage as the peddlers of
alarmism began manipulating data, intimidating sceptical academics, and shutting down free
speech in order to advance their ageThe IPA recognised that it was more important than ever
for policy makers to have access to the facts and the latest research regarding climate change



science and policy. The original Climate Change: The Facts was published in 2012, with
another successful edition following in 2014. You are now reading the third book in the series.
This edition, like its predecessors, will be sent to every member of the Australian Parliament to
ensure they have at their disposal the facts regarding climate change.This book would not have
been possible without the singular efforts of Dr Jennifer Marohasy, who as editor has
assembled a stellar list of authors. She has worked with them to drive this project to
publication.Jennifer has been associated with the IPA for more than a decade, publishing many
works on environmental science addressing climate change and other shibboleths of
environmental alarmism. The IPA is extremely grateful that Jennifer’s return to the IPA in 2015
and the research she has since conducted was enabled by the philanthropic contribution of
The B Macfie Family Foundation, which also enabled the employment of Dr John Abbot and Dr
Jaco Vlok (whose work appears in this volume). We would like to acknowledge and honour the
continuing support of Bryant and Louise Macfie for all that is best about our heritage of free
and honest scientific inquirWe also express our thanks to the more than 700 people who
contributed to the research and related activities that enabled the publication of this book,
through an appeal that was launched in late 2016. The success of this appeal enabled us to
commit to a full-colour publication for the first time, allowing us to highlight and guide the
reader through the rich data that underpins many of the key findings.As well, we give thanks to
the hardworking team members who have assisted the Editor in various stages of development
and production, including Leonie Ryan (typesetting), Susan Prior (copy), Sandra Anastasi
(graphics) and, at the IPA, Dr Chris Berg, Samy Therone, Josh Stranger, Darcy Allen, and
Rachel Guy.This work is very special to all of us at the IPA as it is dedicated to our esteemed
former colleague Bob Carter. Bob was a brilliant scientist of the highest integrity, an excellent
communicator, an indefatigable fighter for the truth, and – as we say in Australia – a top bloke.
It is fitting that – with Anne Carter’s permission – we are able to reproduce one of Bob’s
typically forthright, informative, and well-written works as Chapter 21. We comClimate Change:
The Facts 2017.Scott HargreavesExecutive General ManagerJohn RoskamExecutive
DirectorContributorsJohn W AbbotJohn is a Senior Fellow at the Institute of Public Affairs with
more than 100 peer-reviewed publications in international scientific journals – and more than a
dozen recent publications in climate science. He is a graduate in chemistry from Imperial
College (London), with a PhD from McGill University (Montreal). John is particularly interested
in understanding kinetic and mechanistic behaviour associated with complex chemical and
physical systems – most recently rainfSallie L BaliunasFormerly a researcher at the Harvard–
Smithsonian Center for Astrophysics, Sallie was the Deputy Director of the Mount Wilson
Observatory from 1991 to 2003. In 2003, she coauthored a paper with Willie Soon iClimate
Research, which concluded: ‘The 20th century is probably not the warmest nor a uniquely
extreme climatic period of the last millennium.’ The paper’s publication became controversial,
forcing the resignation of five of the journal’s editors – this was not due to any errors in the
paper, which has never been retracted and remains an important contribution to climatSallie
has a PhD in astronomy from Harvard University.Simon BrehenyDirector of Policy at the
Institute of Public Affairs, Simon has a Bachelor of Arts and Bachelor of Laws from the
University of Melbourne. While completing this study, he was elected President of the
Melbourne University Law Students’ Society, and appointed Vice-President of the Victorian
Council of Law Students’ Societies. He regularly appears on Australian television and radio as
an advocate for freedom of speech. In 2016, he was elected Chairman of the International
Young Democrat Union, the official youth organisation of the International Democrat UnBob
CarterBob was a climate scientist with particular expertise in stratigraphy, palaeontology and



marine geology, and more than 40 years of professional experience. A graduate of Otago
University (Dunedin) and Cambridge University (UK), he held tenured academic staff positions
at Otago and James Cook University (Townsville), where he was Professor and Head of
School of Earth Sciences between 1981 and 1999. He also served as chair of the Earth
Sciences Discipline Panel of the Australian Research Council, chair of the National Marine
Science and Technologies Committee, director of the Australian Office of the Ocean Drilling
Program, and co-chief scientist on ODP Leg 181(Southwest Pacific Gateways).Bob was
emeritus fellow and science policy adviser at the Institute of Public Affairs, science adviser at
the Heartland Institute, the Science and Public Policy Institute, and chief science adviser for
the International Climate Science Coalition. Bob was the author of Climate: The Counter
Consensus (2010) and coauthor of several more books, including Taxing Air: Facts and
Fallacies about Climate Change (2013) and three volumes in the Climate Change
Reconsidered series produced by the Nongovernmental International Panel on Climate
Change (NIPCC).Paul DriessenPaul is a frequent guest on radio talk shows across the USA,
and participates in energy, health and environmental conferences. His articles have appeared
in many newspapers including the Wall Street Journal, Washington Times, Investor’s Business
Dai, and New York Post. His book Eco-Imperialism: Green Power – Black Dea, documents the
harm that restrictive environmental policies often have on poor families in developing countries,
and has been printed in the United States and India and translated into Spanish, Italian and
German.Paul received his BA in geology and field ecology from Lawrence University and a JD
from the University of Denver College of Law, with an emphasis on environmental and natural
resources law.Tony HellerOften considered a heretic by the orthodoxy on both sides of the
climate debate, Tony lives in Boulder (Colorado) where he rides his bicycle everywhere. He is a
lifelong environmentalist – first testifying at a Congressional subcommittee hearing at age 15 in
Kanab, Utah, in support of a wilderness area. Tony has degrees in geology and electrical
engineering, and has worked as a contract software developer on climate and weather models
for the United States government. Tony is perhaps best known as a blogger using the pen
name ‘Steve GoddaCraig D IdsoCraig is the founder, former president and current chairman of
the board of the Center for the Study of Carbon Dioxide and Global Change. He received his
Bachelor of Science in geography from Arizona State University, his Masters of Science in
agronomy from the University of Nebraska (Lincoln), and his PhD in geography from Arizona
State University – with his doctoral thesis entitleAmplitude and phase changes in the seasonal
atmospheric CO ‚ cycle in the Northern Hemisphe.Craig is the author or coauthor of several
books, including CO, Global Warming and Coral Reefs (2009), Enhanced or Impaired? Human
Health in a CO2-Enriched Warmer World (2003), and The Specter of Species Extinction: Will
Global Warming Decimate Earth’s Biospher (2003).Clive JamesPoet, author, critic,
broadcaster, and translator – Clive James has always been a keen observer of popular culture
and unsustainable fads. He has written more than forty books. His translation of DanteThe
Divine Comedy and his 2015 collection Sentenced to Life were both Sunday Times top ten
bestsellers. In 1992 he was made a Member of the Order of Australia and in 2003 he was
awarded the Philip Hodgins Memorial Medal for literature. In 2012 he was appointed CBE and
in 2013 an Officer of the Order of Australia. He holds honorary doctorates from Sydney
University and the University of East Anglia.Clive has previously written only incidentally on
climate change.Bjørn LomborAdjunct Professor at the Copenhagen Business School and
President of the Copenhagen Consensus Center, Bjørn is former director of the Danish
government’s Environmental Assessment Institute (EAI). He became internationally known for
his best-selling boThe Skeptical Environmentalist (2001). A year after its publication he



founded the Copenhagen Consensus, a project-based conference where prominent
economists establish priorities to improve conditions for the world’s poorest people – most
recently with a focus on Bangladesh and HaJennifer MarohasyJennifer is a Senior Fellow at
the Institute of Public Affairs, with recent publications in the international climate science
journals Atmospheric Research and Advances in Atmospheric Research, as well as Wetlands
Ecology and Management, Human and Ecological Risk Assessment, Public Law Review and
Environmental Law and Management. Jennifer has a Bachelor of Science and PhD from The
University of Queensland (Brisbane) and a life-long interest in natural history and long-range
weather forecasting.Patrick J MichaelsDirector of the Centre for the Study of Science at the
Cato Institute (Washington DC), and author of Shattered Consensus: The True State of Global
Warming and Climate Coup: Global Warming’s Invasion of Our Government and Our Liv, Pat
was a research professor of environmental sciences at the University of Virginia from 1980 to
2007.John NicolJohn is a physicist, former dean of science at James Cook University
(Townsville), and in retirement, chair of the Australian Climate Science Coalition. His PhD
focused on electromagnetic theory. John went on to study the spectroscopy of gases, with a
focus on spectral line broadening – including four years in the Clarendon Laboratory, at Oxford
University (UK). Spectroscopy is an important, but little studied, component of the analysis of
the effects of atmospheric carbon dioxide on climatJoanne NovaJo is perhaps best known as a
prolific and popular blogger on science-related issues. Her blog won Best Topical Blog of 2015,
the Life Time Achievement Award in the 2014 Bloggies and Best Australian and New Zealand
Blog in 2012.She has a Bachelor of Science from the University of Western Australia where
she won the FH Faulding and the Swan Brewery prizes. A former associate lecturer of science
communication at the Australian National University, Jo wrote The Skeptic’s Handbo –
translated into FrenchGerman (twice), Swedish, Norwegian, Finnish, Turkish, Japanese,
Danish, Czech, Portuguese, Italian, Balkan, Spanish, Lao and Thai.Ian PlimerIan is Australia’s
best-known geologist. He is Emeritus Professor of Earth Sciences at the University of
Melbourne, where he was Professor and Head of Earth Sciences after serving at the University
of Newcastle as Professor and Head of Geology. He was Professor of Mining Geology at The
University of Adelaide and in 1991 was also German Research Foundation research professor
of ore deposits at the Ludwig Maximilians Universität, München. He was an editor for the five-
volume Encyclopedia of Geology. He has written 10 books for the general public, including the
international bestsellHeaven and Earth.Tom QuirkTom trained as a nuclear physicist at the
University of Melbourne, has attended the Harvard Business School, and has been a fellow of
three Oxford Colleges. During a long professional career Tom at various times worked for
resources company, CRA (now known as Rio Tinto), in the United States at Fermilab, at the
universities of Chicago and Harvard, and at CERN in Europe. He has held several positions in
utilities associated with electricity generation, including a founding directorship of the Victorian
Power Exchange.Peter RiddPeter is Professor of Physics at James Cook University
(Townsville) with particular interests in coastal oceanography, including human impacts on
coral reefs, and instrument development for geophysical sensing. His consultancy work is
associated with marine dredging operations, and the development of specialist
instrumentation, with the profits used to fund student scholarships and research projects. More
recently Peter has been promoting the requirement for better quality assurance in all areas of
science.He has published over 100 papers in international science journals.Matt RidleyBritish
journalist, businessman, libertarian, Matt is the author of many popular science books
including The Red Queen: Sex and the Evolution of Human Nature (1994), Genome (1999),
The Rational Optimist: How Prosperity Evolves (2010) and The Evolution of Everything: How



Ideas Emerge (2015), which have sold more than one million copies and been translated into
more than 30 languages. Since 2013, Ridley has been a Conservative hereditary peer in the
House of Lords.Matt has a PhD from Magdalen College, Oxford (UK).Ken RingBack in the
1970s, Ken was so interested in natural climate cycles, particularly lunar cycles, that the first
word spoken by his infant son was ‘Moon’. At that time, the family were living a subsistence
existence on a remote stretch of the North Island of New Zealand. Ken learnt to read the
weather with the help of the local Maori fishermen, who planned their activities according to the
seasons – which they observed as being influenced by both the sun and the moon. When Ken
eventually returned to ‘civilisation’, he went on to became a commercially successful long-
range weather forecaster – publisWeather Almanac’s for New Zealand, Ireland and Australia,
and several books, includinThe Lunar Code (2006).Nicola ScafettaCurrently Associate
Professor in the Department of Earth Sciences, and at the Meteorological Observatory,
University of Naples Federico II in Italy, Nicola worked as a research scientist in the physics
departments at Duke University (Durham), and at the University of North Carolina (Chapel-Hill
and Greensboro), Elon University (North Carolina), and in the ACRIM Lab (California). (ACRIM
was NASA’s first flight experiment dedicated to the task of monitoring the total solar irradiance
output reaching the EarthNicola developed Diffusion Entropy Analysis, a method of statistical
analysis that distinguishes between Levy Walk noises and Fractional Brownian motion in
complex systems.Wei-Hock (Willie) SoonOne of the world’s best-known dissidents in climate
science, Willie is an astronomer at the Mount Wilson Observatory, receiving editor with the
journaNew Astronomy, and researcher at the Solar, Stellar, and Planetary Sciences Division of
the Harvard–Smithsonian Center for AstrophysicWillie coauthored the book The Maunder
Minimum and the Variable Sun–Earth Connecti and the textbook Astronomy and
Astrophysics.Roy SpencerBefore becoming a Principal Research Scientist at the University of
Alabama in Huntsville in 2001, Roy was a senior scientist for Climate Studies at NASA’s
Marshall Space Flight Center, where he and John Christy received NASA’s Exceptional
Scientific Achievement Medal for their global temperature monitoring work with satellites. Roy
is the United States’ Science Team leader for the Advanced Microwave Scanning Radiometer
flying on NASA’s Aqua satellite. Roy received his PhD in meteorology at the University of
Wisconsin–MadisoJaco VlokJaco has degrees in electronic engineering from the University of
Pretoria, South Africa, and a PhD from the University of Tasmania. He has undertaken
research in radar and electronic warfare, including computer simulations, laboratory tests and
field trials with South Africa’s Council for Scientific and Industrial Research (CSIR). He is
currently involved with a research program at the University of Tasmania exploring historical
temperatures, with a particular focus on developing alternative techniques for historical
temperature reconstructions using artificial neural networkAnthony WattsAnthony is a certified
television meteorologist, author of Is the US Surface Temperature Record Reliable, and
founder of the world’s most viewed climate websiteWatts Up with That. Anthony has a life-long
interest in weather stations, custom weather monitoring and recording, weather data
processing systems, and weather graphics creation and display. He is also an advocate and
user of renewable energy – particularly solaIntroductionDr Jennifer MarohasyThere are certain
things best not discussed with neighbours over the fence, at barbeques and at gatherings of
the extended family; these topics used to include sex and politics, but more recently climate
change has become a sensitive issue and has, consequently, crept onto the best-to-avoid list.
At the same time as climate change has assumed this status, it has become a topic more likely
to be included in a church sermon. Indeed, while once considered the concern of scientific
institutions, climate change is now increasingly incorporated into faith-based initiatives with



even Pope Francis weighing in, issuing an encyclical on the subject as explained in chapter 16
by Paul Driessen.There are those who believe Pope Francis, and admire another climate
change exponent, Al Gore – who marketeAn Inconvenient Truth with comment, ‘the fact of
global warming is not in question’ and that ‘its consequences for the world we live in will be
disastrous if left unchecked’. And then there are the die-hard sceptics who dare to doubt. Many
claim that these climate sceptics and their support base have an undue political influence,
successfully thwarting attempts to implement necessary public policyThis book is a collection
of chapters by so-called climate sceptics. Each writer was asked to write on an aspect of the
topic in which they are considered to have some expertise. None of them deny that climate
change is real, but instead, they point out how extremely complex the topic of Earth’s climate
is, with some of the contributors also querying the, often generally accepted, solutionAs you
will see, this is not a book with just one message, except perhaps that there is a need for more
scrutiny of the data, and of our own prejudices. This book’s reason for being is to give pause
for thought, and to throw some alternative ideas and considerations into the miNatural climate
cyclesFundamental to the climate sceptics’ perspective on climate change is the fact that there
are natural climate cycles, and that even the most extreme portrayals of late-twentieth-century
warming fall within what we might expect from a natural warming cycle. As one of Australia’s
best known geologists Ian Plimer explains in chapterClimate change has taken place for
thousands of millions of years. Climate change occurred before humans evolved on Earth. Any
extra ordinary claim, such as that humans cause climate change, must be supported by
similarly extraordinary evidence, but this has not been done. It has not been shown that any
measured modern climate change is any different from past climate changes. The rate of
temperature change, sea-level rise, and biota turnover is no different from the past.In the past,
climate has changed due to numerous processes, and these processes are still driving it.
During the time that humans have been on Earth there has been no correlation between
temperature change and human emissions of carbon dioxide (CO ‚). Past global warmings have
not been driven by an increase in atmospheric COWithout correlation, there can be no
causation.Professor Plimer was a colleague of the late Bob Carter, to whom this book is
dedicated.Professor Carter was a director of the Ocean Drilling Program – an international
cooperative effort to explore and study the historycomposition and structure of the Earth’s
ocean basins. As Professor he had scrolls of data – time series – from the expeditions that he
led as part of this program. I spent an evening with him at his home poring over one of his
charts – a proxy record of New Zealand’s climate over the past several thousand years, and we
discussed how in this record from a sediment core the temperature could be seen to oscillate –
there were natural climate cycles. His time series, or charts, for particular geographical
locations, were printed out on long rolls of paper stretching the length of his kitchen table, and
more. The end of the chart – that portion representing the present – was often dangling
somewhere near the floor. These records provide an indication of the rate and magnitude of
temperature change, as explained in chapter 21 – which is reprinted frClimate: The Counter
Consensus.In an earlier chapter, Dr Nicola Scafetta, from the University of Napoli Federico II,
discusses these natural cycles and explains how variations in solar luminosity – caused by the
gravitational and electromagnetic oscillations of the heliosphere due to the revolution of the
planets around the Sun, and even the tidal effects of the Moon – can drive oscillations in
climate (chapterIn chapter 4, Ken Ring, a commercially successful New Zealand based long-
range weather forecaster, explains how the orbit of the Moon around the Earth can have a
significant effect on local weather, with climate being the sum of all these weather events.The
physics of carbon dioxideWe are conditioned by the nightly news to believe that there is



something extraordinary about current temperatures. There are any number of university
professors – often quoted as part of an alleged 97% consensus on climate change – who
assert a claimed catastrophic temperature increase from a doubling of atmospheric carbon
dioxide (CO ‚). Interestingly, those who speak publicly with most conviction – often quotUnited
Nations’ Intergovernmental Panel on Climate Change (IPCC) – are from university geography
departments. Yet it is an understanding of spectroscopy, normally the concern of analytical
chemists and physicists, that is fundamental to explaining the likely impact of changes in the
composition of the Earth’s atmosphere on temperProfessor Svante Arrhenius was a chemist,
who, in 1896, more than 120 years ago, was the very first person to propose that a doubling of
atmospheric CO ‚ could lead to a 5 to 6 °C increase in global temperatures. His calculations
were speculative, and undertaken before modern high-resolution spectroscopy, which has
enabled the measurement of the absorption and emission of infrared radiation by CO ‚. This is
explained by Dr John Abbot, an analytical chemist, and Dr John Nicol, a physicist with a
background in spectroscopy, in chapter 19. Indeed, measurements from spectroscopy
suggests that the sensitivity of the climate to increasing concentrations of CO ‚ was grossly
overestimated by Professor Arrhenius, and these overestimations persist in the computer-
simulation models that underpin the work of the IPCC to thYet it is the output from these same
computer-simulation models – wanting a solid experimental foundation in radiative physics –
which are used to generate criteria for studies in many other disciplines. For example, the
IPCC General Circulation Models define the low, medium and high scenarios for the study of
ocean acidificatThe Great Barrier Reef and ocean acidificationOcean acidification is an area of
research where, in less than 20 years, the number of published papers has increased from
about zero each year to nearly 800 (Abbot and Marohasy, chapter 2). Ocean acidification is
sometimes referred to as global warming’s evil twin; and, of course, most of these 800 peer-
reviewed papers published each year will emphasise the detrimental effects of an assumed
reduction in pH – often baon output, yet again, from a computer simulation, extrapolating from
laboratory experiments. In the case of ocean acidification, the scientists might have even
added some hydrochloric acid to artificially reduce the pH of the water.Science is currently
funded and reported in such a way that inconvenient facts are more often ignored – and
agreement with popular theory is emphasiseProfessor Peter Ridd, James Cook University,
suggests this situation needs to stop if we are to address real and pressing problems, as
opposed to wasting resources on invented issues (chapter 1). He makes this case with
particular reference to the Great Barrier Reef, where he shows that not only are there the
normal science distorting factors – such as only being able to get funding where there is a
problem to be solved – but there is also the problem that many marine scientists are
emotionally attached to their subjThe economics of climate changeCO ‚ is not only a so-called
greenhouse gas, it is also a plant food. In chapter 13, Dr Craig Idso, from the Center for the
Study of Carbon Dioxide and Global Change, emphasises the rather extraordinary productivity
improvements over recent decades – particularly in agricultural crop yields – which he
attributes in large measure to the powerful and positive effect of rising levels of atmospheriDr
Matt Ridley – with Bachelor of Arts and Doctor of Philosophy degrees from Oxford University, a
science journalist, and a member of the United Kingdom’s House of Lords – begins chapter 14
with a similar assessment: the claim that global warming is actually doinggood than harm –
particularly through greening the planeIn chapter 15, Dr Bjørn Lomborg of the Copenhagen
Business School, explains the economics of the Paris Accord; he claims that adhering to the
Accord is going to be very expensive while hardly affecting the globalclimate at all. Which is
perhaps why so many are increasingly investing so much in attempting to close down open



and honest debate.There is no unifying theory of climateSimon Breheny, from the Institute of
Public Affairs, explains in chapter 17 that some in academia are leading the charge to extend
the criminal law to the punishment of climate heresy on the basis of moral negligence. They
advocate that the law should extend to all activities that seek to undermine the public’s
understanding of the ‘scientific consensus’. Of course, the notion of a ‘consensus’ is
fundamental to modern politics, but is generally alien to traditional science – at least
Enlightenment science as practised by trIn reality, and to paraphrase Dr Willie Soon, from the
Harvard–Smithsonian Center for Astrophysics, and Dr Sallie Baliunas, formerly the deputy
director of the Mount Wilson Observatory, writing in chapter 11, there is – as yet – no coherent
theory of climate. Rather, as Dr Pat Michaels, a senior fellow at the Cato Institute explains in
chapter 18, the mainstream climate-science community is wasting much time cherrypicking
data from weather balloons and satellites, all in an attempt to make the temperature data
consistent with a particular, and somewhat broken, paradigm that places too much emphasis
oAn advantage of my approach in the compiling of the chapters for this book – an approach
where there has beeno real attempt to put everything into neat boxes – is that there are many
surprises. I am referring to the snippets of apparently anomalous information scattered through
the chapters. These can, hopefully, one day, be reconciled. As this occurs, we may begin to see
the emergence of a coherent theory of climate – where output from computer-simulation
models bears some resemblance to real-world measurements that have not first been
‘homogenThere are many chapters in this book about ‘homogenisation’ (chapters 5, 6, 7, 8 and
9 by Anthony Watts, Tony Heller, Dr Tom Quirk, Jo Nand me, respectively). Homogenisation, in
essence, involves the remodelling of data, and is now a technique integral to the development
of key official national and global measures of climate variability and change – including those
endorsed by the IPCIt is generally stated that without homogenisation temperature series are
unintelligible. But Dr Jaco Vlok from the University of Tasmania and I dispute this – clearly
showing that there exists a very high degree of synchrony in all the maximum temperature
series from the State of Victoria, Australia – beginning in January 1856 and ending in
December 2016 (chapter 10). The individual temperature series move in unison suggesting
they are an accurate recording of climate variability and change. But there is no long-term
warming trend. There are, however, cycles of warming and cooling, with the warmest periods
corresponding with times of drouIndeed, some climate sceptics consider the homogenisation
technique used in the development of the official temperature trends to be intrinsically
unscientific. They consider homogenisation a technique designed to generate output consistent
with the computer-simulation models, which, in turn, are integral to the belief that there are
consistent year-on-year temperature increases – contrary to the actual measurements.
Temperature series that are a product of homogenisation could be considered ‘alternative facts’
– although, ironically, this is a term newly minted by those who generally agree with these self-
same homogenised (remodelled) temperature conConversely, many so-called sceptics will
argue that the solution is to simply focus on the satellite data; however, this temperature record
only begins in 1979. The satellite data is, nevertheless, a very valuable resource for
understanding global and regional temperature change over the last nearly 40 years – as
explained by Dr Roy Spencer, Science Team leader for the Advanced Microwave Scanning
Radiometer on the National Aeronautics and Space Administration’s (NASA) Aqua satellite, in
chapterConclusionIn the introduction to his newly published Collected Poems, Clive James –
the author of so many phenomenal bestsellers in the UK and Australia – writes that at the end
of a long life, and despite illness, he has kept writing for the last six years because, ‘there were
still some subjects waiting for their proper expression, so really I was beginning aClive James



is a literary giant – his works are examined and re-examined regularly by the literary elite – but
until now he has written only incidentally on climate change. In the final chapter of this book,
James writes on exactly this subject. He acknowledges that he is no expert on computer-
simulation modelling: ‘I speak as one who knows nothing about the mathematics involved in
modelling non-linear systems.’ However, as he says: ‘But I do know quite a lot about the mass
media, and far too much about the abuse of language. So I feel qualified to advise against any
triumphalist urge to compare the apparently imminent disintegration of the alarmist cause to
the collapse of a houseClive James effectively places the current obsession with catastrophic
climate change – and the imminent demise of the Great Barrier Reef – in a broader cultural
contWhich brings me back to the opening paragraph of this introduction – and to our
conversations with neighbours, at barbeques, and at family gatherings. I cannot guarantee that
after reading this book you will be better equipped to negotiate the politics of climate change.
But hopefully you will have a better appreciation of the depth, breadth and complexity of the
subjec1The Extraordinary Resilience of Great Barrier Reef Corals, and Problems with Policy
ScienceProfessor Peter RiddThe Great Barrier Reef is often used to show the imminent crisis
we are supposedly facing from climate change. It is photogenic, the water sparkles blue, the
fish and corals are beautiful and delicate, and most who see it – particularly marine biologists –
fall in love with it. It is abhorrent to even contemplate that it could be destroyed or damaged by
humanThe claimed imminent peril faced by the Great Barrier Reef has captured the public’s
imagination. When then US president Barack Obama visited Australia, he remarked that he
wanted global action on climate change, so that maybe his daughters would have a chance to
see the Great Barrier Reef. A visiting architect to my university revealed that his daughter, on
discussing the latest reef bleaching event at school, came home depressed that she would
probably never be able to see the Great Barrier Reef. Most of the world’s population seems to
have been persuaded that it has no more than a few years lThere is no doubt that every
decade or so, abnormally high seawater temperatures can cause corals to bleach (Marshall &
Schuttenberg 2006). Bleaching is when the coral expels the symbiotic algae (zooxanthellae)
which normally live inside an individual coral polyp. The polyps are the animals, generally a few
millimetres across, that make the calcium carbonate structure of the coral.Thousands or even
millions of polyps make up an individual coral. The symbiotic algae live inside the polyp and
make energy from sunlight; they share this energy with the polyp in exchange for a comfortable
environment. However, when the water gets much hotter than normal, something goes wrong
with the symbionts and they effectively become poisonous to the polyp. The polyp expels the
symbionts and – because it is the symbionts that give the polyp its colour – the coral turns
white. Without the symbionts, the polyp will run out of energy and die within a few weeks or
months, unless it takes on more symbionts that float around naturally in the water surrounding
the coThe ghastly white skeletons of bleached coral, particularly when seen on a massive
scale, make graphic and compelling images to demonstrate the perils of climate change. The
fact that this only happens when the water gets much hotter than normal makes it a plausible
hypothesis that coral bleaching is caused by anthropogenic climate change. It is also often
claimed by scientists that mass bleaching has only occurred since the 1970s, and that it is a
recent phenomenon that did not occur 100 years ago when the water temperature of the Great
Barrier Reef was 0.5 °C to 1.0 °C degrees cooler (Hughes 2016Despite this apparently
plausible hypothesis, it will be argued in this chapter that there is perhaps no ecosystem on
Earth better able to cope with rising temperatures than the Great Barrier Reef. Irrespective of
one’s views about the role of carbon dioxide (CO ‚) in warming the climate, it is remarkable that
the Great Barrier Reef has become the ecosystem, more than almost all others, that is used to



illustrate and claim environmental disaster from the modest warming we have seen over the
course of the last centCorals like it hotMost species of coral that live on the Great Barrier Reef
also live in much warmer water, closer to the Equator around Indonesia and Thailand, where
the water temperature reaches 29.0 °C. Coral growth rates are closely linked to temperature,
as shown in figure 1.1. The warmer water allows the coral to grow faster and more prolifically
than it does on the Great Barrier Reef. The Great Barrier Reef has a temperature range from
an average 25.0 °C in the south to an average 27.4 °C in the north (lou& Barnes 2000). Coral
growth rates increase with temperature to well above these averages. So, for example, in the
southern Great Barrier Reef (25.0 °C) the corals are calcifying at half the rate of corals in
Indonesia and Thailand, as shown in figure 1.1. Therefore, it might be predicted that a modest
increase in temperature, of a few degrees, would allow corals to grow faster on the Great
Barrier ReefCorals are essentially a tropical species and the best corals live in the hottest
places. Which is why there are some corals in Queensland that are regularly temperature
stressed. In Moreton Bay near Brisbane, for example, they are stressed because the
temperature gets too low in winter.Juggling symbionts: incredible adaptabilityCorals use a
remarkable mechanism to reduce their susceptibility to large temperature changes (Steele
2016). There are a large variety of species of symbionts that can live inside particular species
of coral. Some species of symbionts will allow the coral to grow faster, but will make them more
susceptible to bleaching; other species of symbionts will give slower growth rates, but will make
the corals relatively insensitive to extreme temperatures. Corals can select the species of
symbionts that give them the ability to adapt to the prevailing conditions. However, it is always a
gamble with the weather – if they choose the ‘high octane’ symbionts they could bleach; if they
choose the safe ‘low octane’ symbionts and avoid bleaching they could be out-competed by
neighbouring corals that grThe relationship between the polyp and the symbiont is central to
the survival mechanism of corals, and is a masterpiece of adaptability. In their larval phase,
most corals have no symbionts, but acquire them from the surrounding water, selecting the
strain of symbionts to suit their conditions. In addition, a colony of coral may have a wide
variety of symbionts in its multitude of different polyps. In the event of a severe bleaching,
where much of the colony dies, those polyps with the strain of symbiont that mitigate against
bleaching are able to regrow over the dead coral in the following years (Roff et al. 2014).This
ability to shuffle symbionts means that corals that undergo bleaching in one year will then be
relatively unsusceptible to similar high temperatures in following years. The bleaching, in effect,
forces the corals to take onboard a better adapted strain of symbionts.The important point is
that for a particular species of coral there is a variable upper temperature that they can tolerate.
If these corals live in the generally cooler waters of the southern Great Barrier Reef, they may
take onboard a species of symbiont that will mean they will bleach at 27.0 °C. This would be
suicide in Thailand, but could be a good choice offshore from Gladstone, in the southern Great
Barrier ReefIt should be no surprise that corals have learned a thing or two about dealing with
large temperature swings over 200 million years of evolution. But even if there was never any
climatic variability, there is still a good reason for a particular coral to be able to deal with
varying maximum temperatures. This is because coral spawn may drift large distances before
they settle. It is therefore quite possible that the progeny of a particular coral could drift
hundreds of kilometres (or further) into water that is hotter or cooler than where they originated.
They could also drift into shallow water where the temperature is generally hotter, or they could
settle in deeper, cooler, water. By simply varying the symbionts, young corals can deal with
these different temperature regimes.Great Barrier Reef corals truly are masters of temperature
adaptability.Bleaching is not a new phenomenonBleaching is one of corals’ defence



mechanisms and should be regarded as a strategy for survival rather than a death sentence.
Generally, it stops them dying. Most corals that bleach fully recover (Marshal& Schuttenberg
2006) albeit they are a bit shaken by the experience. A survival mechanism such as bleaching
indicates that corals have adapted to periods of unusually high temperatures in the
past.Professor Terry Hughes, a pre-eminent coral ecologist who works at James Cook
University, Townsville, Australia, has claimed that bleaching is a new phenomenon. Professor
Hughes has been responsible for much of the publicity about the 2016 bleaching event. He
stated on Australia’s ABC Radio national (RnA critical issue here is that these bleaching events
are novel. When I was a PhD student 30 years ago, regional scale bleaching events were
completely unheard of; they are a human invention due to global warming (ABC Rn 2016).In
fact, bleaching was first recorded early last century by Sir Charles Maurice yonge in the first
major scientific study of the Great Barrier Reef (yonge 1930). In addition, there are ‘26 records
of coral bleaching before 1982’ (Oliver et al. 2009). It was not until the 1960s that the
phenomenon was discovered by scientists at the newly established institutions on the Great
Barrier Reef coast – the Australian Institute of Marine Science, and James Cook
UniveSpurious claimsClimate change and bleaching is only one of the latest threats to the
Great Barrier Reef that scientists have been warning about. In the 1960s, it was claimed that
the reef was being destroyed by plagues of crown-of-thorns starfish (COTS) (Acanthaster
planci), in a similar fashion to plagues of locusts (Peason & Endean 1969). The cause of the
plagues was immediately attributed to human activity, and a search for the specific culprit
began. The first suspect was thought to be the overfishing of triton snails (Charonia tritonis),
which eat COTS. More recently, it has been claimed, probably erroneously, that the run-off from
agricultural land adjacent to the Great Barrier Reef, high in nutrients from the fertilisers used, is
the cause (Brodie et al. 2007). In the meantime, we have learned that reefs rapidly recover
from COTS outbreaks – within about ten years – and that the geological evidence suggests
that COTS have been around for millennia – long before marine biologists first got hold of
scuba gear (Walbran et al.It is remarkable how rapidly some scientists have jumped to the
conclusion that COTS outbreaks are a recent phenomenon.It is noteworthy that there are
strong parallels between scientists’ reactions to COTS and to coral bleaching. If a mass
bleaching event or a COTS outbreak had occurred on the Great Barrier Reef in the 1930s, who
would have noticed? It is possible that a few pearl obêche-de-me divers might have, but they
would have been unlikely to report their findings to scientists or the world’s media. Contrast that
to today, when a bleaching or COTS event will be documented by hundreds of scientists who
may have been waiting and preparing for the event for years. They monitor the reef with
satellite images of water temperature, giving them time to prepare massive aerial surveys of
the reef. I’ve seen this research executed with military precisSpawning is not a new
phenomenon, eitherBleaching is not the only visually spectacular, but recently discovered,
event that occurs on the Great Barrier Reef. The other is the mass spawning event that occurs
late in the year after a full moon. Almost all the corals on the Great Barrier Reef spawn on one
or two nights of the year, making huge floating pink–white ‘slicks’ of eggs and sperm along the
entire 2000 km length of the reef. From the air these slicks are seen as pink–white lines, often
kilometres long and tens of metres across. From a boat, the slicks cannot be missed. However,
this spawning event was not ‘discovered’ to science until the 1980s (Harrison eSo, did corals
invent sexual reproduction in the early 1980s? Or is it more likely that it took a little while for
scientists to discover something that many Aboriginal people, fishermen and other mariners,
must have witnessed repeatedly in the past? The same applies to bleaching – it is a
phenomenon only recently documented – not a phenomenon that has only recently occurred. It



is interesting to note the different reactions of scientists to these two discoveries. Mass coral
spawning is a wonder of nature and a result of millions of years of evolution; mass coral
bleaching is new and caused by burning cCorals: born together and die togetherOne of the
features of coral reefs is the almost continuous change that occurs due to the succession of
extreme events, of which high water temperature is just one. A picture-postcard reef today may
be obliterated tomorrow by a large cyclone, a plague of COTS, a plume of freshwater from a
nearby river during a flood event, or even from a period of cold water. The corals often all die
together in a spectacularly massive event. However, in the last 40 years we have learned that
they are also capable of rapid recovery – in a decade, or sIt is also notable that the corals
species that tend to bleach are the naturally short-lived species – generally, the plate and
staghorn corals (Marshal& Schuttenberg 2006). The ‘massive’ corals, which resemble solid
blocks or spheres and which can live for centuries, rarely bleach. The plate and staghorn corals
are very susceptible to other events, such as cyclones, while the massive corals – which grow
more slowly because they must lay down far more calcium carbonate in their skeleton – are not
easily smashed by the waves from a cyclone. To grow perhaps 0.5 m above the sea floor, a
massive coral will lay down between 10 to 100 times as much skeletonThe staghorn and plate-
like corals have the shared philosophy of living fast and dying young. Pretty as they are, in
many regards they are the weeds of the reef and we must not get too emotional when they get
damaged by bleaching. The next cyclone will shortly spell their demise in any case. The longer
lived massive corals are more akin to the giant trees in temperate forests that live hundreds of
years. These corals are rarely bleached or killed by cyclones.In between such destructive
events, the reef quietly grows and waits for the beginning of the next cycle of death and
regrowth. And, just recently, the attention of the world media fed by our science
organisations.Corals and ocean acidificationRising water temperature is not the only way that
CO ‚ is predicted to kill the coral reefs. Much has been written about the effect of CO ‚ on
lowering the water pH, which it is claimed will retard the ability of corals to calcify or lay down
their skeletons (De’ath et al. 2009). Ocean water is slightly alkaline (pH a little over 8, neutral is
7), and rising CO ‚ concentrations will possibly drop this to a littleChanges in pH have already
been claimed to have caused a calamitous change in coral calcification rates on the Great
Barrier Reef – a drop of 15% from 1990 to 2005 (De’ath et al. 2009). Such claims, like so much
research that supposedly shows a massive decline of the Great Barrier Reef, were received by
the world’s media with much fanfare. However, it is perhaps yet another example of science
that has not been properly scrutinised, or subjected to proper quality assurance. Like trees,
which produce rings as they grow, corals set down a clearly identifiable layer of calcium
carbonate skeleton each year, as they grow. The thicknesses and density of the layers can be
used to infer calcification rates and are, effectively, a measure of the growth rate. Dr Glenn
De’ath and colleagues from the Australian Institute of Marine Science used cores from more
than 300 corals, some of which were hundreds of years old, to measure the changes in
calcification during the last few hundred years (De’ath et al. 2009). They claimed there was a
precipitous decline in calcification since 1990, as shown in fHowever, I have two issues with
their analysis. I published my concerns, and an alternative analysis, in the journal Marine
Geology (Ridd et al. 2013). First, there were instrumental errors with the measurements of the
coral layers. This was especially the case for the last layer at the surface of the coral, which
was often measured as being much smaller than the reality. This forced an apparent drop in
the average calcification for the corals that were collected in the early 2000s – falsely implying
recent calcification drop. Second, an ‘age effect’ was not acknowledged. When these two errors
are accounted for, the drop in calcification rates disappear, as shown in figureThe problem with



the ‘age effect’, mentioned above, arose because in the study De’ath and colleagues included
data from corals sampled during two distinct periods and with a different focus; I will refer to
these as two campaigns. The first campaign occurred mostly in the 1980s and focused on very
large coral specimens, sometimes many metres across. The second campaign occurred in the
early 2000s due to the incrinterest in the effects of CO ‚. However, presumably due to cost
cutting measures, instead of focusing on the original huge coral colonies, the second campaign
measured smaller colonies, many just a few tens of centimetres in diameter. In summary, the
first campaign focused on large old corals, while, in contrast, the second campaign focused on
small young corals. The two datasets were then spliced together, and wholly unjustifiable
assumptions were implicitly made, but not stated – in particular that there is no age effect on
coral growth (Ridd et al. 2013, De’ath et al.Reporting good news as bad newsDr Juan D’Olivo
Cordero from the University of Western Australia collected an entirely different dataset of coral
cores from the Great Barrier Reef (D’Olivo et al. 2013) to determine calcification rates. This
study determined that there has been a 10% increase in calcification rates since the 1940s for
offshore and mid-shelf reefs, which is the location of about 99% of all the coral on the Great
Barrier Reef. However, these researchers also measured a 5% decline in calcification rates of
inshore corals – the approximately 1% of corals that live very close to the coast. Overall, there
was an increase for most of the Great Barrier Reef, and a decrease for a small fraction of the
Great BarrierWhile it would seem reasonable to conclude that the results of the study by
D’Olivo et al. (2013) would be reported as good news for the Great Barrier Reef, their article in
the journaCoral Reefs concluded:Our new findings nevertheless continue to raise concerns,
with the inner-shelf reefs continuing to show long-term declines in calcification consistent with
increased disturbance from land-based effects. In contrast, the more ‘pristine’ mid- and outer-
shelf reefs appear to be undergoing a transition from increasing to decreasing rates of
calcification, possibly reflecting the effects of CO ‚-driven climate cImaginatively, this shift from
‘increasing’ to ‘decreasing’ seems to be based on an insignificant fall in the calcification rate in
some of the mid-shelf reefs in the last two years of the 65-year dataset. Why did the authors
concentrate on this when their data shows that the reef is growing about 10% faster than it did
in thScience quality assuranceIn this chapter, I was asked to focus on climate change. I have
highlighted just a few examples of questionable science – the list is long. Furthermore, climate
change is only one of many claimed stressors causing damage to the Great Barrier Reef;
others include sediments, nutrients and pesticides from agriculture. I have investigated these
supposed threats and they are even less convincing and more contrived than the claimed
effects of climate change (Ridd et al. 2011; and 2012). But challenges to the conventional
wisdom are typically ignored, largely drowned out and sidelined by the majority. There is now
an industry that employs thousands of people whose job it is to ‘save the Great Barrier Reef’.
As a scientist, to question the proposition that the reef is damaged is a potentially career-
ending move (lloydSo, what is the solution?The fundamental problem is that we can no longer
rely on ‘the science’, or for that matter our major scientific institutions. There are major quality
assurance shortcomings in the way we conduct what I will call ‘policy science’ – that is science
used to inform public policy. In fact, in most cases, the only quality assurance measure is peer
review. Peer review sounds impressive; I suspect the public thinks it is where, like a jury, a
dozen scientists consider the scientific arguments and the data for many days before passing
their verdict on whether it is good science or not. Unfortunately, peer review usually consists of
a cursory read of the scientific paper, often for just a couple of hours, by two scientists. They
never have the time to check the data properly, or to try to ranalyses. Their main task is to
make sure that the writing and diagrams are clear, and that there are no obvious problems.



Usually, we do not even know who these reviewers are. Is this the quality assurance process
that we need if we are going to spend public funds on decisions that are supposed to be based
on solid science?In contrast to government policy science, research with an industry or
medical focus usually includes some proper quality assurance, with good reason. For example,
a company hoping to develop a drug from promising university trials will typically need a billion
dollars to take it to market. The first step for the company is to check and replicate the original
peer-reviewed research. It is of concern that when these checks are done, conclusions from
the original work are found to be in error more than half the time (Prinz et al. 2011). This could
be disastrous, but at least the checks were made to prevent wasting vast resources.Policy
science concerning the Great Barrier Reef is almost never checked. Over the next few years,
Australian governments will spend more than a billion dollars on the Great Barrier Reef; the
costs to industry could far exceed this. Yet the keystone research papers have not been subject
to proper scrutiny. Instead, there is a total reliance on the demonstrably inadequate peer-
review process.The lack of quality assurance in science has become a hot topic, particularly in
medical science. The failure of drug companies to replicate the findings of scientific institutions
is just the tip of the iceberg. In the biomedical sciences, many authors have reported the level
of irreproducibility at around 50% (Vasilevsky et al. 2013; Hartshorne & Schachner 2012; and
Glasziou 2008). More recently, John Ioannidis, Professor of Medicine and of Health Research
and Policy at Stanford University School of Medicine, and a Professor of Statistics at Stanford
University School of Humanities and Sciences, suggested that as much as 85% of science
resources are wasted due to false or exaggerated findings in the literature (Ioannidis 2014).
Professor Ioannidis focused on, among other matters, the lack of funding for replication
studies, which are so important in the medical area. Indeed, replication of already ‘known’
results is one of the fundamental processes upon which the reliability of science rests, but this
is generally seen as mundane and not the way to advance a scientific career. Funding bodies
are rarely keen to spend money on such wThe problem is so acute that the editor of The
Lancet, one of medicine’s most important journals, stated thaThe case against science is
straightforward: much of the scientific literature, perhaps half, may simply be untrue. Afflicted by
studies with small sample sizes, tiny effects, invalid exploratory analyses, and flagrant conflicts
of interest, together with an obsession for pursuing fashionable trends of dubious importance,
science has taken a turn towards darkness. (Horton 2015)Similar concerns have also been
raised for the psychological sciences (Wagenmakers et al. 2011).How long will it take before
we finally address this issue when it comes to policy science in general, and for the Great
Barrier Reef, in particular? Marine biologists Dr Mariana Duarte from the federal University of
Minas Gerais, Brazil, and Dr Howard Browman from the Institute of Marine Research, norway,
have called for ‘organised scepticism’ to improve the reliability of the environmental marine
sciences (Duarte et al. 2015; and Browman 2016). Duarte et al. (2015) argue tthe scientific
community concerned with problems in the marine ecosystem [should] undertake a rigorous
and systematic audit of ocean calamities, with the aim of assessing their generality, severity,
and immediacy. Such an audit of ocean calamities would involve a large contingent of
scientists coordinated by a global program set to assess ocean health.This is what must occur
for the Great Barrier Reef. I have carried out half-a-dozen audits on some of the science
claiming damage to the Great Barrier Reef, and in every case I have discovered serious
problems (Ridd 2007; Ridd et al. 2011, 2012, 2013). However, individuals can be easily
ignored. There is a need for a properly funded group of scientists whose sole job is to find fault
in the science upon which we are basing expensive public policy decisions regarding the Great
Barrier Reef.ConclusionDue to the remarkable mechanisms that corals have developed to



adapt to changing temperatures, especially the ability to swap symbionts, corals are perhaps
the least endangered of any ecosystem to future climate change – natural or man-made. The
corals found on the Great Barrier Reef also live in waters closer to the Equator, which are
considerably warmer. Coral generally grows faster in warmer waters, so it should not be
surprising that there has been a 10% increase in calcification rates at the Great Barrier Reef
since the 1940s. Yet, so many are convinced that the Great Barrier Reef is under threat due to
the fact that when corals die, they tend to do it in spectacular ways with events that make
excellent images for the media. Then there are the many ‘scientific studies’ that have never
been replicated or properly checked, that conclude the imminent demise of the Great
BarrierThere are serious problems with quality assurance in many areas of science, and
possibly more so for Great Barrier Reef policy science. Not only are there the normal science
distorting factors, such as only being able to get funding when there is a problem to be solved,
there is also the problem that many marine scientists are emotionally attached to their subject.
The world needs people who care for the environment; many of these scientists have signed
up for a career of relative poverty to pursue marine biology. However, given these emotional
pressures, together with the lack of a formal quality assurance mechanism, and documented
examples of misinterpretation of calcification rates, we can be sceptical of claims that the Great
Barrier Reef is in peril.2Ocean Acidification: Not Yet a Catastrophe for the Great Barrier ReefDr
John Abbot & Dr Jennifer MarohasyThere has been an exponential increase in research on the
topic of ocean acidification, which broadly concerns chemical changes in the ocean in
response to increased concentrations of atmospheric carbon dioxide (CO ‚). Uptake of CO ‚ by
the oceans from the atmosphere can potentially alter the balance of inorganic chemicals
present, in turn affecting biological processes – including photosynthesis and calcification rates
at coral reefs (Ga& Hansson 2011; Raisman & Murphy 2013). Coral reefs are a major focus of
ocean acidification research. There is concern that increased atmospheric CO ‚ will significantly
reduce calcification and so negatively impact the overall health of these iconic ecosystems –
held together by calcium carbonate that is secreted by corIn this chapter, we provide some
background into the physical and chemical processes associated with ocean acidification,
before considering the research into the effects of ocean acidification on biological organisms,
with a particular focus on Australia’s Great Barrier ReeOcean acidification has been described
as an impending ‘ocean calamity’, and the ‘evil twin of global warming’. Public interest has fed
the explosion of research on ocean acidification, considered unprecedented in the marine
sciences (Browman 2016). Indeed, as shown in Figure 2.1, there were nearly 4000 articles
published on ocean acidification 2000 and 2015. Most of the articles describe the effects of
changes of pH on biological organisms; many of the claims are based exclusively on laboratory
experiments (Riebesell & Gattuso 2015). However, a problem with laboratory experiments is
that they cannot capture the complexities of the real world, not even the tremendous natural
variability in ocean pH – which is a measure of ocean acidificatioSome basic chemistryCO ‚
occurs naturally in the earth’s atmosphere in very low concentrations, presently at about 400
ppm (parts per milli1 Accurate measurements of atmospheric CO ‚ concentration have been
carried out at an observatory in Hawaii since 1959, when the concentration was 312 ppm. Pre-
industrial levels are estimated to be about 280 ppThere is a natural exchange of gases
between the atmosphere and dissolution in the ocean, with flows in both directions. CO ‚
dissolves in water with its solubility depending on the temperature: the lower thwater
temperature, the higher the solubility of a gas such as CO ‚. An equilibrium may eventually be
established when the flows in each direction are in balance. In turn, the strength of the flow in
each direction is directly proportional to the concentration. If the concentration of atmospheric



CO ‚ increases, this increases the rate of CO ‚ flow into the ocean, and eventually a new
equilibrium establAfter dissolving in the uppermost layer of the ocean, CO ‚ generates a number
of changes to the chemical composition of the seawater. The chemistry of inorganic carbon in
seawater is relatively complex, and can be understood in terms of a set of inter-related
equilibrium processes. Dissolved inorganic carbon is mainly present in three chemical
formaqueous (COcarbonate ions (CO2-)bicarbonate ions (HCO ƒ-There is also a minor amount
present as carbonic acid (H ‚COSo, carbon entering the ocean as CO ‚ can be transformed into
these other inorganic ions and molecules. When these reactions occur, hydrogen ions +) are
liberated into the seawater, and this in turn affects the pH of the seawater (pH is a
measurement of the acidity of an aqueous solution, defined as the negative logarithm of the
hydrogen ion concentration in the solution).The term ‘ocean acidification’ refers to the decrease
in pH that occurs when the concentration of CO ‚ in the atmosphere increases through a chain
of reactions that can cause the ocean pH to drop. A neutral solution (neither acidic nor alkaline)
has a pH of 7.0. Acidic solutions have a pH less than 7.0, while alkaline solutions have a pH
greater than 7.0. Typically, present-day seawater varies widely in its pH, but generally it is
alkaline, having an average pH in the range of 8.2 tOcean acidification does not imply a
scenario where the oceans become acidic (that is, the pH of the ocean falls below 7.0). The
whole process could also be referred to, in perhaps less emotive terms, as ‘neutralisation’, or
alternatively ‘carbonation’ (& Hansson 2011) because there is an increase in the concentration
of dissolved inorganic carbon.Another very important component of the inorganic system in
seawater is calcium, which can exist as ions in solution (Ca2+) and as solid calcium carbonate
(CaCO ƒ). Calcification is controlled by the concentrations of calcium and carbonate ions in the
seawater at a particular location. How much the seawater is saturated by these is known as the
calcium carbonate saturation state, and it is described by the Greek term :• (omega). The value
of :• depends on the particular natural form of calcium carbonate considered, commonly either
aragonite or calcite. When :• falls below 1, solid calcium carbonate dissoSome concerns relate
to the possibility of the saturation state decreasing as the pH falls. The key issue is, that as the
concentration of carbonate ions declines, thereby reducing the value of :’À it will affect the ability
of organisms to undertake calcification, which could potentially have a very detrimental impact
on shells and coral reefsdifferent processes, operating on very different timescales, become
important in determining the fate of CO ‚ in the atmosphere. Once released, it takes about a
year for CO ‚ to mix throughout the atmosphere. The ocean consists, broadly, of three layers: the
uppermost, or boundary layer; the mixed layer, affected by waves and turbulence caused from
wind stress on the sea surface; and the deep-ocean layer. The very uppermost boundary layer
of the ocean almost instantaneously equilibrates with the overlying atmosphere. Below that, is
the mixed layer, which then absorbs the CO ‚ through the action of wind, waves and resulting
turbulence. Once in the mixed layer, CO ‚ can be transported to the deep ocean, through
processes that occur on millennial timVariation in pHPopular articles written for non-scientists
often claim that an increase in atmospheric concentrations of CO ‚ have already caused a
decrease in oceanic pH of 0.1. These same articles claim that the earth’s oceans have a pH of
8.2 and that it will fall to pH 7.8 by 2However, these are average numbers, which fail to provide
any indication of the extent of natural variability. For example, early review articles of ocean
chemistry, which predate current concerns with acidification, report pH levels of 9.4 in isolated
coral reef pools during the warmth of the day, falling to 7.5 at night (Revelle & Fairbridge 1957).
At night, organisms continue to respire CO ‚, while there is no uptake of it through the
mechanism of photosynthesis, which occurs during the day, hence the lower pH level. A recent
study at Heron Island on the Great Barrier Reef suggested that pH generally falls below 8.0



soon after midnight in summer, while climbing to about 8.4 in the afternoon in winter, as shown
in Figure 2.2 (Kline et al. 2015). Indeed, the night-time pH minima on the reef flat fringing
Heron Island are already lower than the pH values predicted for the open ocean by 210Direct
continuous measurements of oceanic pH at the same location extend back only a few decades.
For example, monthly data from the Hawaii Ocean time-Series (HOt) programme only
commenced in 1988. When values from this programme are averaged, the data indicates a
downward trend in pH. This is in accordance with ocean acidification theory, as shown in
Figure 2.3. But longer series based on proxy measurements suggest that this type of trend
may simply be part of a natural cycle of rising and falling oceanic pH.In order to understand
changes over hundreds of years, approximate pH values have been estimated using boron
isotopes in coral; these are known as proxy measurements. Data from such a study of proxies
at Flinders Reef on the Great Barrier Reef shows that there have been periods of rising and
also falling pH in the range pH 7.9 to 8.2 during the last three centuries – as shown in Figure
2.4 (Pelejero et al. 2005)These values correspond to the range of 7.9 to 8.3, which was
reported from a similar study in the South China Sea with specimens that date back 7000
years (Liu et al. 2009).These relatively long series indicate that comparatively rapid changes in
pH have occurred on a decadal time scale before the recent increase in atmospheric
concentrations of CO ‚. For example, in Figure 2.4, consider the periods 1710 to 1750, 1815 to
1845, and 1950 to 1990. It is evident that the rate of decline in pH was approximately 0.05 pH
units per decade in each case. This is more than the rate of decline recorded over recent
decades at Hawaii of 0.033 pH units per decade, as shown in Figure 2.It would therefore seem
reasonable to conclude that there is nothing particularly unusual about the rate of pH decline
over recent decades, because similar rates of change on a decadal scale occurred in the pre-
industrial era.Assessing claims of imminent catastropheThe Great Barrier Reef is in the Coral
Sea, off the coast of Queensland. It is the world’s largest coral reef ecosystem comprising
more than 2900 individual reefs and 900 islands stretching for 2300 km. The Great Barrier
Reef is best known for its diversity of corals, but this ecosystem is also home to seagrass beds,
which support significant populations of dugongReview articles in popular scientific journals
with titles like ‘Ocean acidification hits Great Barrier Reef’ have stated that coral growth has
been sluggish since 1990 due to an increase in both sea temperatures and ‘acidity’ as a result
of human-caused global warming (Biello 2009). Such claims are based on studies that in turn
claim, unequivocally, that the recent decline in coral growth rates is unprecedented (de’ath et
al. 2009). During the 2016 federal election campaign in Australia, university researchers quoted
such studies as evidence that if there was not an immediate increase in funding the reef wBut
there is reason to doubt the veracity of these claims.Indeed, concerns about the lack of
evidence underpinning many of the claims of imminent catastrophe due to ocean acidification
have resulted in calls for ‘organised scepticism’ from within this same community (Browman
2016). Journal of Marine Science recently published a special issue on the topic of ocean
acidification with an introductory article by Dr Howard Browman from the Institute of Marine
Research, in norway. His article documents a long list of issues that need to be addressed if
we are to have a reasonable level of confidence in the conclusions from ocean acidification
studies.
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Peri Dwyer Worrell, “The Year's Best Counter-Arguments to Climate Orthodoxy. This is a
collection of articles, so the quality and rigor is inconsistent. However, there are some really
eye-opening indictments of the way "climate science" is framed and conducted, and some of
the revelations about early data points and homogenization procedures will make anyone with
any life sciences background sit up and take notice. It should also serve to let even those who
disagree with its conclusions understand that those who question the strictest construction of
climate-change alarmism have valid reasons for doing so.”

Lance A. Wallace, “the Great Barrier Reef and the Paris Agreement. This book deals with
virtually all of the major climate issues, from atmospheric temperatures to sea level rise to
ocean acidification, the Great Barrier Reef and the Paris Agreement. Moreover, 21 of the 22
chapters written by leaders in their fields have been written especially for this book and seem
to me to be absolutely up-to-date through 2016 and even a few mentions of events in 2017!
(The exception is a chapter from a book published in 2010 by the late Bob Carter, a
paleontologist and marine geologist.) The essays are very well-written and highly detailed; they
do not seem to have been restricted in length. Thus the book is very satisfyingly complete at
335 pages. For those who wish to go further into any topic, there are 45 pages of well-chosen
references (perhaps 500 in all).Highlights for me are as follows:Carbon Dioxide and Plant
Growth, by Dr. Craig D. Idso. The author has done much to study the impacts of CO2 on plant
growth. His Table 13.1 is a detailed look at the effect on plant growth of a 300 ppm increase in
CO2. As all greenhouse operators know, CO2 levels at 800-1000 ppm are good for growth, but
Table 13.1 tells us that an increase to about 600-700 ppm will produce 34-36% increases in the
world's most important crops (wheat, rice, sugar cane, etc.), with corn not far behind at 24%.
With world population increasing, these benefits of increased CO2 are crucial to maintaining
and increasing world food production. Idso points out the increased greening of the planet as
shown by NASA satellites that has led to a 6-13% increase in primary plant productivity since
the 19080s.The Impact and Cost of the Paris Agreement, by Bjorn Lomborg. The author
begins his chapter with the statement that global warming is real, mostly man-made, and will
have a negative impact over the long run. He then calculates not only the benefit (reduction in
global temperature) but also the cost associated with each country's statement of their
intentions in the Paris Agreement. He assumes that each country actually makes good on its



stated intentions (such as the USA promise to reduce CO2 emissions by 26-28% by 2030) and
also considers the extension of these actions out to 2100. The result is absolutely
flabbergasting: A reduction in global temperatures by 0.05 degrees Celsius by 2030 compared
to the expected increase of a degree or so, and a reduction by 2100 of 0.17 C compared to the
expected increase of about 1.5-2 C. Under an optimistic scenario of great efficiency of these
actions, the cost is estimated at 946 billion, but under a more realistic scenario the cost
balloons to about 1.9 trillion US dollars. At the time of writing, this was the only peer-reviewed
benefit-cost analysis of the Paris Agreement.The Poor are Carrying the Cost of Today's
Climate Policy, by Dr. Matt Ridley. Ridley estimates that ethanol subsidies have consumed
about 5% of the world food crops and quotes the UN conclusion that it was the main cause of
the rise in food prices in 2008 and years following. Dr. Indur Goklany has calculated that this
policy resulted in the death of 200,000 people. Wind turbines kill rare birds of prey, including
eagles, hawks, gannets, and swifts, plus great numbers of bats. Wind and solar power both
receive huge subsidies from many governments, which enrich rich people and raise the price
of electricity for poor people.Mass Death Dies Hard, by Clive James. This chapter is NOT
written by an expert in climate science, but it is still one of my favorites. Clive James is a poet,
author, and broadcaster. He writes "I speak as one who knows nothing about the mathematics
involved in modeling non-linear systems." But he does know something about the language
and uses language precisely enough to keep me laughing throughout his chapter. Here is a
sample: "The Australian climate star Tim Flannery will probably not, of his own free will, shrink
back to ...being an expert on the extinction of the giant wombat. He is far more likely to go on
being one of the mass media's mobile experts on climate...It will go on being dangerous to
stand between him and a TV camera. If the giant wombat could have moved at that speed, it
would still be with us."I enjoyed reading almost every chapter. The main person responsible for
the book appears to be the editor, Jennifer Marohasy, a Senior Fellow at the Australian Institute
for Public Affairs. As such, there is a distinct leaning toward topics of interest to Australians,
such as the Great Barrier Reef (two chapters) and the astoundingly mediocre (or worse)
Bureau of Meteorology (several more chapters). One of the most perfect takedowns of the
BOM is the chapter by Joanne Nova, writer of the witty and always perceptive climate science
blog http://joannenova.com.au/ . She documents in unanswerable detail the trials and
tribulations of one temperature station in Rutherglen, Australia, which has consistently
reported temperature using the same equipment in an area that has not undergone much
urban growth, thus a rare example of a long-term undisturbed data series. The raw data show
a gentle cooling over 100 years, and this trend is matched by 4 nearby stations. However, the
BOM transforms this into a rather sharp rise by "homogenizing" the Rutherglen data with
measurements from 23 stations, some rather distant. This appears to be an example of
contaminating good data with bad, a practice that Anthony Watts (another author of another
chapter in the book) has repeatedly called attention to. (Watts is the proprietor of the most
widely read blog on climate science)I should state that I chose to buy the rather expensive
paperback book rather than the very affordable Kindle version. I am very happy with my
decision, because the paperback book is so well put together, with good binding, wide margins,
and highly readable type. It has clearly been planned with considerable care. I expect it will be
useful to me for years to come, so for me the book was the better option.”

M. Neuman, “Informative and thought-provoking. Who do you trust on global warming/climate
change? Do you have the time and background to be able to evaluate what you read and see
about it?I took Al Gore’s An Inconvenient Truth of 2006 as a serious warning. As a Democrat in



the U.S., I took it as reliable.My career has been in communications. I’ve worked on public
information campaigns on recycling of household products, and the dangers of kids inhaling
some consumer products. I’ve worked on crisis communications issues such as chemophobia
(fear of chemicals) and clergy sex abuse. The first rule in crisis communications is: Tell the
truth.My background in science is: high school and college basic biology, high school chemistry
and physics, and career focus on chemical products. Beyond that, I discovered an adult onset
interest in science and I read in general interest treatments of science from cosmology,
paleontology, evolution, the environment, cancer, diabetes, the brain, health and nutrition to
climate change, to mention a few topics. Am I smart enough to understand any of these topics
on my own? No, I need to rely on experts who know a lot more than I do. But I live in a
democratic republic and I have a responsibility as a voting citizen to educate myself as well as
much as I can.When I had breast cancer two years ago, I had to trust in my chemotherapy
oncologist and surgeon before I could agree to the treatments they recommended. Although I
had to work like a devil to understand a Triple Negative tumor and the ways that chemo was
working in me, I trusted these medical experts to be steering me as best they could. I’ve got an
80% chance of not having to deal with cancer anymore and a 20% chance of it rearing its head
in me again. I’m satisfied with those odds and grateful.In contrast, something has bothered me
greatly about the global warming/climate change proclamations of the past dozen years. Not
debate, not discussions, but proclamations. Instead of really educating us on the questions of
climate heating or cooling, most authorities have pronounced that climate change is settled,
that most scientists say it is settled, that it is caused by carbon dioxide (CO2) and that reducing
what is vividly named our carbon footprint will save our planet. My president, Barack Obama,
so held these things. His attorney general, and therefore my attorney general, Loretta Lynch,
was considering prosecuting people and businesses labeled “climate change deniers.” Labels,
no-discussion proclamations, and most of all opposite-opinion prosecutions -- this is no way
for a democratic republic to set policy and it’s no way for science to go forward.Climate
Change, The Facts 2017, was edited by Jennifer Marohasy, senior fellow at the Institute of
Public Affairs, which has close ties to the conservative-libertarian Liberal Party in Australia.
https://en.wikipedia.org/wiki/Institute_of_Public_Affairs. Does the political leaning of the IPA--
which would not be my approach–-bias the reporting of the 23 contributors to the book? I found
it instead to be informative and thought-provoking. You can disagree with the facts presented,
but there are facts to disagree with or not.  I think I need to read it again.”

Lauchlan Duff, “This book is a mindblowing counter to IPCC scientific modelling .... This book
is a mindblowing counter to IPCC scientific modelling (and subsequent public statements) on
climate change. This book has been compulsive reading for an environmental scientist such as
myself who firmly believed in athropogenic climate change in the 20th century being the major
contributer to the so called accelerated temperature warmings. If one had to highlight one
single item from the book to reveal to the anthropogenic climate change believers the flaws in
IPCC state of the art modelling I would highlight the referenced letter by 49 former NASA
scientists and astronauts to the Business Insider, 11 April 2012 complaining about NASAs
activisit stance toward climate change at the expense of empirical evidence.”

Mr. R. J. L. Payne, “Excellent product. This excellent book explores very recent research into
and views about climate and the very many complex factors which create it and its changes,
against the prevailing orthodoxy which demonises both CO2 and humanity as causative. 23
authors offer diverse views on Barrier reef corals, oceans, distortions by climate computer



modellers, heatwaves, the costs to the poor of current climate policies, the role of CO2 as a
vital trace gas for life and fertility, the geological background to climate changes, sun and moon
patterns and cyclic shifts, Papal politics in climate change sermons, the dubious politicisation
of the Paris Agreement, the funding and censorship in AGW policy, and so on. It ends with a
brilliant and very ironically amusing article by Clive James on apocalypticism and fear factor
which has me laughing out loud, it is so spot on. It should be widely read by all the forces who
seek to bring and end to industrial civilisation, as put forward originally by the influential Club of
Rome, which went on under Maurice Strong to form the UN IPCC agenda. There, they "hit on
the idea of global warming" to bring this about, along with stating that democracy was no
longer suited to world problems. Hence the censorship of alternative scientific views which do
not accept AGE theory. The book is sober and not a polemic, and deserves success.”

David J Warden, “Fascinating. None of the authors are 'climate change deniers'. They are
mostly well-qualified scientists in relevant fields who are just doing science as it is supposed to
be done rather than a mass exercise in catastrophe confirmation. The overall message is that
warming is happening at about 0.1C per decade, so we may hit 1.5C by mid century and 2.0C
by 2100 but of course the climate is extremely complex. One of the most fascinating chapters
was about the wobble of the Sun caused by the orbits of Jupiter and Saturn and how climate is
affected by the dynamics of the solar system on predictable timescales. Another fascinating
graph shows no correlation between CO2 and temperature on geological timescales. None of
this obviates a sensible Green New Deal to make our homes more energy efficient, but it does
suggest that imminent social collapse may be some way off yet. The last chapter by Clive
James is delightfully entertaining. The only health warning is that the book is published by an
Australian right-wing think tank which has received funding from Exxon Mobil. But you should
consider the book on its merits, rather than instantly dismissing it as spawn of the devil.
Especially if you drive a car and ever use plastic.”

Pete Ras, “At last - some FACTS about what is happenning.. As a scientist I get rather tired of
politicians and bureaucrats misusing scientific data to their own ends. This book shows how
data has been homogenised over the years to 'prove' something that just isn't true. An
essential read for anyone who cares about the planet and the people who populate it. While we
throw money at windmills, and feel virtuous, people in Africa are dying because of a lack of
power in their hospitals caused by a financially rewarded commitment to reduce carbon
emissions. This should be an essential read for all those in politics.”

sn2701, “Real science at last. Although there is no doubt humans have added CO2 to the
atmosphere, it is clear that there are many more advantages than disadvantages to what is
happening.Before dismissing, you have to ask yourself 'what is the ideal temperature for the
planet?', 'what is the optimum CO2 level?' Why do farmers pump CO2 into greenhouses. Why
hasn't the Sydney Opera House been flooded yet? Why is there very little wrong with the Great
Barrier Reef despite the scare stories? Why on earth is everyone paying so much more for
energy worldwide which is having no effect on climate changes whatsoever?A good and
reassuring read produced by people who are not funded by government handouts and can
therefore tell the truth.”

APU, “Full of facts. Unless you approach the realities of the so-called 'climate
change' (previously presented as ¨polar winter¨ and ¨global warming¨) analysing the facts
provided by reliable sources and prestigious meteorologists you will fall, like most people, to



the gigantic and extremely profitable fraud that is so powerfully defended. that practically all
criticism is censored in the great media. The hoax, as we can see by just examining the
magnitude of subventions backing it, is almost impossible to combat openly. For this reason
books such as this are an essential element of knowledge to realise the extent of what is being
imposed on the tax-payer all round the world.”

The book by Matt Ridley has a rating of  5 out of 4.6. 186 people have provided feedback.
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