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‘Do you believe the earth is warming? Think again, says Peter Taylor, a committed environmental analyst with the unusual gift of following scientific evidence ruthlessly wherever it may lead. Taylor has done groundbreaking work on issues ranging from ocean pollution and biodiversity through renewable energy. Now he turns his relentless searchlight on climate change. His work has the ring of passion and the clarity of intellectual honesty. We can be certain his conclusions are the product of a fearless, unbiased, and intelligent intellectual journey by a remarkable mind, all the marks of genuine science. Taylor challenges us to look beyond our biases to whatever conclusions the evidence may justify. Believers in global warming such as myself may not find comfort here, but they will without question find a clear challenge to examine all the evidence objectively. At the very least, Taylor raises issues and questions that must be addressed conclusively before global warming can be genuinely regarded as “truth”, inconvenient or otherwise. This book is a must-read for everyone on all sides of the climate change issue.’


– W. Jackson Davis, professor emeritus, University of California, and author of the first draft of the Kyoto Protocol




PETER TAYLOR is a science analyst and policy advisor with over 30 years experience as a consultant to environmental NGOs, government departments and agencies, intergovernmental bodies, the European Commission, the European Parliament and the UN. His range of expertise stretches from pollution and accident risk from nuclear operations, chemical pollution of the oceans and atmosphere, wildlife ecology and conservation, to renewable energy strategies and climate change.


In addition to his advisory work, he has lectured widely in universities and institutes in Britain, Germany, Sweden, the USA and Japan, influencing the thinking and careers of several leading scientists. After graduating in Natural Sciences at Oxford University (and later returning to study Social Anthropology) he set up and directed the Oxford-based Political Ecology Research Group and pioneered the development of critical scientific review on environmental issues, both in the examination of official policy and in its use as a campaigning tool for legal reforms such as the precautionary principle (he was a leading advocate of this at UN conventions). He has sat on several government commissions and research advisory bodies. From 2000 to 2003 he was a member of the UK Government’s National Advisory Group for Community Renewable Energy.


In 2000 Taylor set up a new group, Ethos (www.ethos-uk.com), to develop educational programmes using leading-edge computer techniques for visualizing change in the rural landscape. After an extensive review of conservation practice for the British Association of Nature Conservationists, he published Beyond Conservation: a wildland strategy in the spring of 2005, and helped found and organize the Wildland Network for conservationists, foresters and land managers. He is a leading advocate of rewilding policies in nature conservation involving minimal human intervention and the reintroduction of exterminated large mammals and sits on an advisory group for the management of National Trust and Forestry Commission land in the Lake District.


At some time he has been a member of the following professional institutes (reflecting his work and interests at different times): the Institute of Biology, the British Ecological Society, the Society for Radiological Protection, and the International Union of Radio-ecologists (at times on the editorial board of the Journal of Radioecology).


During his work on marine pollution and hazardous industries he both critically assessed and utilized computer models of complex marine and atmospheric pathways. He is ideally qualified to review and synthesize climate science across many disciplines, taking a broad and independent view with an unparalleled insight into the workings of science and the evolution of policy behind the scenes of public debate and thus to make recommendations that respect the essentials of social as well as environmental sustainability.
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Note on References


It is always a difficult choice between making science accessible for the non-specialist reader and providing supporting evidence for the argument. In this book I have adopted the standard form of scientific referencing but have aimed to explain scientific concepts in laypersons’ terms. Contrary to what is portrayed in the media, significant scientific dissent exists in relation to the orthodox view of global warming and this will allow the scientifically literate readers to track the science behind the disagreements.


In the interests of this simplicity some supporting material is referenced to the website at www.ethos-uk.com where it can be freely read or downloaded. This contains much visual material that is clearer in colour. It is here referenced in the text as Appendices, e.g. Ethos A4.2. Wherever possible I have given sources for the diagrams and for quotes (in the endnotes after each chapter). If the references are central to my own argument they are in the list at the back of this book (References) and are bracketed in bold type in the text ( ); when used by quoted authors and also listed then they are bracketed in normal type as [ ]; and if not listed here but can be found in the quoted document, then they are bracketed as ().


I welcome discussion on science and policy and can be contacted via the Ethos website where there is an email address.
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Overview


This book is divided into two parts: the science and the politics.


The term ‘global warming’ purports to be a scientifically defined and universally accepted ‘fact’, as if an incontrovertible signal has been identified among the variable background of the global swings in temperature. This is not so. In Part One, I work through the science base that underlies global warming and pay particular reference to the assessments performed by the UN’s Intergovernmental Panel on Climate Change (IPCC), which claims a consensus of the world’s experts. I show that this consensus is false and has never existed even within the UN expert groups and on some very important science issues related to the power of prediction and use of computer models. The apparent consensus is a construct of the summary material aimed at policymakers. In this process, important areas of disagreement are covered over. In Chapters 1 and 2, I show that there was particularly never a consensus on what has caused the apparently unusual signal and a substantial amount of evidence for mainly natural causation.


I go on to deal in Chapters 3 and 4 with satellite data that contradicts global warming theory but which received only the briefest of review and comment by IPCC. The data shows clearly that without the warm period from 1980 to 2005 there would be no case for unusual warming, and that during this period global cloud cover changed and allowed significantly more warming sunlight to reach the surface of the earth. In Chapter 5, I show how the oceans have absorbed and redistributed this extra heat with past cycles of warming and cooling that oscillate (see-saw from one state to another) through all the major ocean basins. In the latter decades of the twentieth century four of these cycles peaked at the same time, and at the outset of the twenty-first century these cycles reversed and the oceans have begun to cool. In Chapter 6, I deal with the special case of the Arctic ‘meltdown’ which has become the touchstone of warming theory and show that such Arctic meltdowns have happened before and can be explained by changes in cloud and ocean currents which tie in to long-term cycles.


In orthodox climate models natural variability is regarded as essentially random, but there is a considerable body of evidence for natural cycles. In Chapter 7, I look at the role of the sun and its potential influence on these cycles. There is a large body of evidence that the sun may drive ocean oscillations and several theories of a mechanism. There is no consensus on the issue, and this is evident even within the IPCC documents. In Chapter 8, I discuss the most controversial of these potential driving mechanisms in a review of the science related to cosmic rays, cloud seeding and sunspot cycles. Contrary to many media reports, this controversy is alive and not settled. In Chapters 9 and 10 I formulate an alternative explanation of ‘global warming’ based upon these natural cycles, arguing that the contribution from human activities is small, of the order of 10-20%, and that predictions are uncertain, with some strong evidence suggesting the twenty-first century will see a prolonged period of global cooling.


In Part Two, I examine the interface between this unsettled science and those charged with developing an appropriate practical response – the policymakers. In Chapter 11, I show how a scientific orthodoxy built upon a virtual reality model of the earth’s climate system has developed, and in Chapter 12, I show how a majority has overruled dissent among other scientists and presented itself as a consensus of the world’s experts. In Chapter 13, I will argue that the media and environmental campaign groups have colluded with this process of simplification and generated a dangerously naive message that now drives government action worldwide. In Chapters 14 and 15, I tackle the question of what to do in the light of shifting science, uncertain prediction and a massive prior commitment of resources to an ultimately ineffective goal of preventing climate change. The current remedies proposed are likely to prove more damaging than the ailment they seek to address. There is no real effort devoted to adaptation and the creation of human support systems that are resilient to whatever climate change the future will bring. I will outline sensible actions of a ‘no regrets’ strategy that will have a positive effect under any future. Finally, in Chapter 16, I take a philosophical perspective on the kind of thinking that led to these past errors. We are faced with an almost apocalyptic vision generated as a virtual reality computer simulation of the future. The language of campaigning draws from the psychology of warfare and military mobilization. This apocalyptic vision is used by some as a spur to repentance – the reform, in this case, of ‘business as usual’ or the capitalist, free market system. Critics and sceptics often fall into the camp of defenders of that free market and I will argue that we must go beyond these battle lines and narrow modes of thinking to a more balanced view of the natural reality upon which all human support systems are based.




Preface


This book is, to the best of my knowledge, the first critical look at the science and politics of climate change by a committed environmentalist. I have spent over 30 years working as a professional ecologist on some of the major policy issues of this era. My work has been largely analytical, oriented towards practical initiatives and at all times actively engaged in the creation of effective policy. In addition to my training in natural sciences, I have an abiding interest in how different cultures, including my own, perceive their environment. In my experience, the world of environmental perception always interplays with theories of causation, divinity and notions of purpose and progress. In ‘western culture’ these elements are separated, as if inhabiting unrelated compartments of the mind. Thus, with regard to climate change, the issue is regarded as ‘scientific’ as if there were some pure and objective compartment of knowledge unaffected by any of the other boxes into which some very powerful and pervasive human propensities have been so solidly put. Social scientists would beg to question such a reality, but I will address these issues only by way of a signpost to further enquiry. The main thrust of this book is to question the science on its own terms.


Critical review


As a scientist, however, I have worked as much with the tools of advocacy, critical review and legal reform as with any science. My work has been across many disciplines, and as befits a political ecologist – that is, an ecologist actively engaged in the process of developing policy – I have been concerned always with reform, aiming to make the world a better place and as much for humans and their well-being, health and safety as for the beauty of the natural world that surrounds them.


I say this because the majority of scientists in my position appear to support the current consensus that climate change, or global warming as it used to be called, is caused by human agency in the increased emissions of carbon dioxide and other greenhouse gases, and that there is an urgent need to reduce emissions and avoid potentially catastrophic ecological changes. Who am I to disagree with that apparent consensus? On the recent occasions when I have been asked to speak in public, and despite showing ample graphic material and scientific analysis, that question is always the most pronounced. This is an understandable response for most laypeople confronted with graphs, statistics and science, who will then seek some reference for the competence of the speaker. I would urge those people uneducated in science to trust their ability to think for themselves and use this material to open up discussion and further study. My own ‘authority’ lies fundamentally in the material I present, which is the work of other scientists, and in my past record of work assessing often dubious scientific reasoning used to support particular policies.


When I began my review of this field, I knew very little of the heavily politicized world of climate science. That work began in 2005 when there was much less publicity in Britain of the level of scientific dissent from the orthodox view of global warming. This is in stark contrast to the debate in the USA which has involved senior scientists at the very top of the institutions. Unaware of this debate, I had completely accepted the scientific premise that carbon dioxide emissions were the main driver of recent climate change. And this despite having had some contact with the science over ten years ago when I was brought in to advise the UK Government’s Countryside Agency on the policy implications of atmospheric pollution and global warming. Further, in the years prior to 2003, I was involved in energy policy consultation processes on issues of sustainability. I sat for three years on the UK’s national advisory board of a joint Countryside Agency and Department of Trade and Industry project for community-based renewable energy initiatives. It was as a direct result of this work that I became motivated to question the basic science of global warming. It had rapidly become clear to me that the environmental impacts of the proposed remedy for global warming were far-reaching and damaging to many of the elements of sustainability that I had worked on.


My qualifications for this task


My role in energy policy has always been to examine the impacts of policy decisions and to advise on strategies that minimize impacts. Ironically, considering the direction my arguments now take, from 1976 to 1996, I was heavily involved with the evolution of what were then dubbed ‘Alternative Energy Strategies’. In 1980, my research group in Oxford carried out the first pan-European study of such strategies for the European Parliament. At that time ‘alternative’ was meant as an alternative to a centralized, high-technology, high-risk development strategy based upon expanding nuclear power and in particular the ‘plutonium economy’ of ‘fast breeder’ reactors.


Thus when I call myself an environmentalist I want to emphasize my lineage – it is hands-on, scientific, practical and as ‘green’ as they come. In this book I will go into some more detail on the body of my work because there are lessons of great relevance to this current debate. In my advisory work I specialized in the analysis and critical review of global circulation models of both the atmosphere and the oceans. Such models were first built to simulate the dispersal of radioactive pollutants – a field in which I became a specialist. I later utilized that expertise to criticize models for the release of heavy metals and organic chemicals. At times, I worked on the critical review of other scientists’ models, and at times, with the aid of an expert team at my own independent research group, we ran our own simulations.


This work was not confined to the computer laboratory or consultants’ office. At different times I was engaged both by government and nongovernmental organizations as a legal advocate and intervener, representing parties in inquiries, commissions, parliaments and the UN’s international conventions. I worked closely over a period of twelve years as chief advocate and a science advisor to Greenpeace International, and in the late 1980s and early 1990s this work led me to be consulted directly by the UN’s International Maritime Organization on the reforms necessary for new legislation to better protect the ocean. This was the long process of establishing the precautionary principle in global treaties – a principle that set precautionary action as the watchword over and above scientific predictions, many of them made by erroneous computer simulation to justify apparently safe discharge and dumping practices.


I have therefore seen the process of policy formulation and its relation to science at all levels of government and on some major contentious issues. I have also seen the extent of pressure that can be brought to bear upon scientists who conduct research that runs counter to powerful vested interests, and more particularly, upon those scientists who make their views public. Many commentators in the press dismiss such pressures but in my experience they are pervasive. Fortunately, I have been able to maintain an independence of most forms of pressure, including the freedom to publish. I will explore this issue in some depth as it affects this debate.


This background now brings me to my motivation for devoting three years to this review. I have read hundreds of original science papers and spoken to many of the working scientists involved. Without the development of the Internet, I would have been severely handicapped by high costs. This work has been pursued with absolutely no funds from any interested party apart from a modest and very recent advance from my publisher to cover the three months required to simplify the more detailed work that has appeared on my website. I neither work for nor liaise with any oil or other fossil fuel interests, nor with any free-market institutes concerned about current plans for carbon taxation. However, I do have a very strong personal bias and as I have argued often enough that science can never be value-free and is always subject to personal and collective psychology, background culture and time, I believe it important for the reader to have some information on this level. It is as important as any element of academic authority.


My bias is best put with respect to the last ten years of my work – which has involved finding creative solutions to some key issues of sustainability. I care about human community on the land, though not necessarily less so about cities, and what is currently called biodiversity. I particularly care about the values of indigenous peoples – especially forest peoples. I also care about those communities that struggle to make a living on the periphery of our own economies, such as hill farmers. I care about the communal fabric of rural life in those countries I know well – mostly in Europe, but I have worked for the health and well-being of other such communities threatened by pollution and hazardous industrial development in other parts of the world, both developed and undeveloped. In my early years I travelled widely in Africa, later in Asia, and I care about sustainable development as it affects agriculture, forestry, water, health and cultural integrity – as well as the spectacular wildlife.


None of this means I am against industry, technology, industrial progress or science. In my lexicon, sustainable development means sustaining community and cultural integrity, as much as health, food and water supplies, forests or wildlife. I am for appropriate technology and development that respects the real meaning of sustainability and I have an abiding faith that the scientific and engineering skills exist to deal with the problems that lie ahead.


These then are my colours. I am motivated to critically review the science of climate change because the proposed cure is likely to be worse than the disease. The current policies do not meet my criteria for sustainable development. The definition of sustainability that many of us strove to get accepted at the Rio Summit in 1992 included the important elements of cultural as well as ecological integrity. I first realized the extent of this problem when reviewing the work of the UK Royal Commission on Energy and Climate and then developing landscape impact visualization tools. I worked on these issues with the Countryside Agency and the UK’s National Trust to develop integrated conservation of the wild character of Britain’s landscape heritage. It was obvious to me that if the UK were to meet the targets proposed by the Royal Commission (a 60% reduction of greenhouse gas emissions by 2050) there would be a huge and largely unimagined impact upon landscape, community and wildlife. And given the relatively well-protected nature of the British landscape, the impacts in less well-regulated countries would be even more severe – in parts of southern and eastern Europe particularly, but also in remote forests and highlands throughout the world.


What is at stake: the destruction of community, rural life and biodiversity


In Britain, it is well known that a ‘planning bottleneck’ exists with regard to the expansion of renewable energy supplies. The obstacles are continually referred to in the energy policy field as restrictions and red tape – never in respectful or positive terms that take account of the depth of feeling that largely rural communities have for their landscape, sense of place, continuity, tranquillity, safety and recreational enjoyment (including of biodiversity). And of course large numbers of city-dwellers also value these communities, landscapes and habitats. These are key elements of sustainability. If these elements are not respected, nobody has any business talking of renewable energy strategies as sustainable – their view has become narrow, technical and lowered to the common denominator of survival.


This apparent urgency, where many environmentalists argue that these values must be sacrificed in the name of survival, is supposedly based upon a now unquestionable science foundation – a prediction that in 50 or 100 years hence humanity could be facing a runaway global warming that would melt ice caps, flood cities, destroy biodiversity and bring widespread starvation and social disorder.


The basic science and the use of computer models


In 2005, I therefore began to look at the basic science. In my previous reviews I had looked briefly at the models of prediction and how helpful they would be for predicting regional impacts on relevant timescales. The answer had been that the models were so crude as to be of little use. I now began to examine the parameters of the original models. What I found was deeply shocking, even for someone well versed in the machinations of science when it gets itself closely intertwined with powerful political and financial interests. First and foremost, I was shocked at the flimsy base that supported the models. I am quite used to inadequate science in relation to ocean currents, major elements such as cloud formation or the interpretation of complex patterns in ocean sediments, but I had assumed the basic science of carbon dioxide and atmospheric heating would be sound. Perhaps most other scientists outside of a very small cadre of climatologists assume the same and that explains why there are so few references in the literature on this fundamental aspect. It took a huge effort to track down the basic physics – the equations used by the atmospheric model – and then only through the indirect offices of a certain dogged, scientifically literate member of the English House of Lords, Christopher Monckton, who managed to get his questioning into the newsletter of the American Physical Society.


It turns out that there is only one basic piece of work underpinning the adoption of certain equations in the physics of carbon dioxide’s ability to heat the atmosphere – and that by one of the original small group of scientists that worked to make global warming an international issue as long ago as 1988, James Hansen of NASA’s computer simulation laboratories. This equation assumed on theoretical grounds that although the capacity of carbon dioxide alone to heat the atmosphere was limited (a doubling would have a climatologically insignificant effect) there would be an additional effect on water vapour which would amplify carbon’s role by 300%. The enhanced warming expected later in the twenty-first century could then trigger further amplifying feedbacks taking future temperatures way above those seen in the course of natural cycles.


In reality, a lack of consensus


It was a further shock to read, in the proceedings of the IPCC, a panel set up to review climate science and underpin the UN’s Framework Convention on Climate Change (and later the Kyoto agreement to limit global emissions), that from the very first scientific meetings at least one senior climatologist had argued that this assumption with regard to carbon dioxide and water vapour was unsound. This scientist argued that the feedbacks were unproven and could readily operate in the other direction and compensate for any warming. There was thus never a consensus within the IPCC, rather, a majority that overruled this dissenting voice.


This lack of real consensus continued on many other key issues within the IPCC but has not been reflected in the pronouncements of the Panel’s public representatives, nor in their Summary for Policymakers document. This immediately flagged up previous histories of the treatment of dissenting voices within the UN policy process. It is an issue central to the evolution of science and sound policy – in that dissent needs to be acknowledged, respected and given its voice not just at the level of scientific working groups, but at the policy level in the treatment of uncertainty. If dissent is marginalized, science travels down a slippery slope directed by the needs of policymakers for simple single-cause answers and targets, and in this, ultimately, the truth suffers.


There was another level of surprise as I began to retrieve and study the rest of the science. A very large literature existed on issues I had hardly touched upon that received very little press coverage, and yet were central to answering the doubts on this original questionable assumption of amplified warming. These issues ranged from the variability of solar irradiance (visible sunlight) over time, the electromagnetic field effects on clouds and its variance over centuries, and the nature of supposedly ‘internal’ cycles of variability in global temperatures – with many scientists finding correlations to ‘external’ solar electromagnetic cycles (I do not find the use of the terms internal and external at all useful when considering ecosystems). A large literature exists on ocean temperatures oscillating from one extreme to another in clear cycles for each major ocean basin, and on solar cycles with time-lagged land and ocean temperature responses. Finally, and most disturbing of all – instrumental data, largely derived from satellite studies, clearly contradicted the expectations of the carbon dioxide model. This data had been dubbed ‘unreliable’ by the very director of the space research programmes that had developed the monitoring strategies, the aforementioned James Hansen, who first claimed to have identified the fingerprints of ‘anthropogenic global warming’. Hansen is now a much-travelled expert witness at government inquiries. Other science laboratories have made extensive use of this data and have made corrections for the various satellite calibration issues that seemed to deter Hansen and, as I finalize this text, his former supervisor and overall head of research operations at NASA has publicly rebuked Hansen for his bias and stated that many senior scientists doubt the ability of computer models to make reliable predictions.


In this review I rapidly began to realize that a phenomenon was at play that I was all too familiar with. Politics had intruded into science on a grand scale. It had parallels in my previous experience with the science of ‘dilute and disperse’ in regard to the disposal of toxic substances. There had been a paradigm of prediction and control, also reliant upon computer models and simulation, which I had watched unravel in all its manifest failures. I will review some of the lessons from that history.


Thus in the pages that follow I will outline my review of the science. I will also, in the second part of this book, offer some insights on the political process and what safeguards are required. I will also draw on my experience of energy policy and the agenda of sustainability to address the issue of what we should now be doing on a practical level in the light of what I regard as flawed science and the inability to adequately predict future climate change.


As will be evident, I am not an advocate of ‘do nothing’ or ‘business-as-usual’ for the corporate world or the consumer. We may have made an error in ascribing the main cause of climate change to carbon emissions, but this does not mean we are out of danger. Even if nothing other than natural change were to happen to the climate for the next few decades, we would still face imminent danger – not directly from natural variability, but from humanity’s growing vulnerability to its cycles, most particularly with regard to food supplies. I conclude from the evidence I have seen that we may be facing a significant period of cooling comparable in severity to the Little Ice Age of AD 1400-1700.


Dangerous climate change is unavoidable


Thus a realistic look at the science suggests that there is very great danger already with us in this decade. There is as much urgency as ever, but the remedy involves a radical departure from current policy which is almost entirely focused upon reducing carbon emissions. In my analysis, such policies can have no meaningful effect upon future climate. The policy needs to shift to adaptation strategies in the face of inevitable and imminent shifts in the global climate. Indeed, my review suggests that global cooling is more likely than global warming over the next decade or more. Even if my analysis is not correct and carbon dioxide is the villain it is made out to be, the models show that none of the current policies can lower levels in the atmosphere much before 2050 and most of those models assume carbon levels will rise over the next two decades as the global economy continues to develop.


If I am right and we face a period of cooling – more than a mere ‘blip’ in the trend, as current modellers now characterize the recent downturn, then this will have serious consequences. Past cycles of cooling have brought severe famine at times when the global population was very much smaller and less vulnerable to climate fluctuations. Sixty-seven countries are now dependent upon external food aid, with most of that coming from surpluses in the northern grain belt. These surpluses are very vulnerable to a cooling cycle. Further, the world population is set to add another billion in the next decade at the same time as oil production, upon which agricultural surpluses depend, begins to decline.


The issue of food security


Ironically, one key element of future renewable energy strategy – the use of biofuels – threatens to compromise world food production even more rapidly than the climate. At present, no safeguards are in place to control and regulate international markets in bioethanol, biodiesel, woodchip, forestry wastes or other biological material that would otherwise be available for local needs. And powerful commercial interests are already engaged in clearing rural subsistence communities to make way for biofuel plantations.


What is so discouraging for me personally in this situation is that my former friends and allies in the environmental movement have aligned themselves, in my view very naively, with these forces of conflict and destruction. Some may call for safeguards, but only now, after decades of arguing for simplistic targets and supply-side technology rather than a strategy of demand reduction and resilience to environmental change. That is another key motivation of this book – to engage in more rational discussion and a more balanced policy.


Natural cycles not random variability


I have concluded that natural cycles are primarily responsible for the ‘global warming’ that has alarmed both scientists and the public. That implies a major failing of the science community upon which the public have relied for guidance. I want also to explore how this could have happened. Science has made such errors before, but science has a habit of covering its tracks! In its current defence, it argues that natural variability (there is a reluctance to refer to cycles) has the power to temporarily overwhelm the heating effect of carbon dioxide. But it follows that such variability may also have amplified the warming signal so evident between 1980 and 2000. As I will show, between 1950 and 1980 there was a natural cooling period. At the time many scientists thought an ice age could be imminent. That cooling was later ascribed to fossil fuel burning and the effect of sulphur aerosols. We now know that this science was in error. The ‘global dimming’, as it was dubbed, was due to a natural cycle of transparency in the atmosphere that affected unpolluted areas. Furthermore, most climate scientists acknowledge that carbon dioxide contributed little to the general warming trend that began after the Little Ice Age in the early 1800s. There has been a steady upward trend for two hundred years. And after 1950, when emissions of carbon dioxide rose dramatically, the global cycle of cooling kept temperatures down until 1980. The period 1980-2005, a mere 25 years, is now the sole ‘signal’ for human agency and the identification of this signal relies entirely upon the ability of computer simulations to separate natural cycles from the effect of extra greenhouse gases. For this to be reliable the computer models must ‘know’ what those cycles would be doing and, as we will see from expert review within the IPCC itself, this is an acknowledged major weakness of those models.


As an outsider to this community, it beggars belief that IPCC can in one sentence acknowledge such serious limitations of the models to simulate natural cycles and, in another, lay such store by the models’ predictions. Furthermore, these models were validated by their apparent ability to replicate the past fluctuations thought to be caused by pollution but now known to be natural, thus showing that the mechanics of the models are wrong. A similar conclusion must be drawn from the replication of ocean heat storage, a factor now known to have been seriously overestimated.


Error at the heart of the IPCC assessment


It follows from this analysis that the early assessment of the power of carbon dioxide to warm the atmosphere was erroneous and the evidence points to that assessment being out by a factor of two or three times. Hence, a doubling of this gas does not present a serious threat. I do not address the other ‘anthropogenic’ (human sourced) greenhouse gases which include methane and nitrous oxide, nor the artificial chemicals such as HFCs, all of which constitute less than 20% of the computer-calculated heating effect. I am dealing with the issue of the main driving force, but there is not space to devote to such issues as forest and agricultural policy and I am convinced that these sectors need to be reformed for many reasons other than their greenhouse gas emissions.


It follows from my arguments that we do not face a significant threat from sea-level rise, other than that occasioned by natural factors. Most of the sea-level rise to date (and all other environmental effects laid at the door of ‘global warming’, such as the retreat of glaciers and calving ice shelves), can be accounted for by the rebound from the Little Ice Age. Indeed, the trend in sea-level rise from 1800 has been consistent, and in the last ten years, as the oceans have cooled, that trend has levelled off. It will become clear that issues of rainfall, drought, hurricanes and the spread of diseases are all consequences of the main natural cycles of warming and cooling and that adaptation is more important than fruitless attempts at mitigation.


The one area that I have not studied in depth relates to ocean acidification. Only time has prevented a deeper analysis. I doubt that it will be the problem that some biologists now sound an alarm over. The oceans and the great majority of the organisms found there are old by evolutionary standards, and if we track back tens or hundreds of millions of years the physiology of the organisms changes little, yet over this timescale these groups have coped with very much higher atmospheric levels of carbon dioxide. This is not to argue for complacency. Modern corals in particular are not the same type. I argue for more detailed study and less special pleading and alarmism on the part of research teams.


The social and political dimensions of climate change


Finally, I make some personal reflections on the social phenomenon of ‘climate change’ as a fin de cycle all-pervasive mentality of making ‘war’ on global enemies – whether terror, poverty, cancer or drugs, where the language is of campaigns, targets and recruitment, with the military metaphor backed by technology, carbon-based taxation, surveillance and control. Some protagonists take things beyond metaphor, as might be expected by the embrace of a military mentality, and argue for climate crimes ‘against humanity and nature’ and court sentences (James Hansen), a nuclear-powered society with refugee communities in the Arctic (James Lovelock) and even a UN enforcement army (Forum for the Future) with the power to invade and depose recalcitrant and climatically criminal regimes. One leader of the Greens in the European Parliament calls for a Carbon Army mobilized on a similar scale to the Marshall Plan that reconstructed Europe after the Second World War.


Green is fast emerging as the new Black. I despair a little at the emotional brutality of a formerly sensible environmental movement. Even wildlife conservation organizations and the culturally aware development-aid groups have joined the crusade against climate. When I look at this not from under my scientist’s hat but from the stance of a social anthropologist, I ask who gains from this blatant propaganda. In any war, truth is the first victim, but to whom the spoils? The list is long and grows daily. Politicians gain advantage over more sluggish rivals and promise a future that cannot be verified, even if they sincerely believe it. Some banks are already geared up for the carbon trading economy and include some experienced ex-politicians on their boards. Renewable energy supplies create increased demand for turbines and aerospace expertise, precious metals and electronics. The media can sell scary climate stories and campaign groups increase subscriptions. Science institutions gain influence and funding – a considerable amount for climate science compared to the small beginnings in 1990. And above all these gains there is the avoidance of a loss, as important in the world of science as in politics, and that is the loss of face.


This is not to talk of conspiracy. That is a word commonly levelled at anyone who raises the issue of ‘who gains’ and it covers a dangerous naivety or blatant denial that such an issue exists. I would rather use the term collusion of interests. If we are to disentangle ourselves from what I see as an almighty policy ‘cock up’ and successfully address the changes we are facing within the next decade, we will need a new kind of thinking. Such new thinking is not evident in any of the myriad books on climate change, energy policy, economic development or biodiversity conservation. In my last chapter I address what only Albert Einstein seems to have understood – that the same kind of thinking that got us into this mess cannot get us out of it.




Part One


THE SCIENCE




Introduction


If there is one thing certain about climate, it is that it will change. Change is inherent in the meaning of the word climate itself. Well before linguistic evolution or human perception needed a geographical category, the ancient Greek root klima meant a slope or inclination, thus inferring a tendency. However, the meaning of ‘climate change’ has undergone a recent evolution, and something that happens naturally, cyclically, mostly quietly, sometimes dramatically, has become a global threat to humanity, implying chaos and calamity, imperilling civilized values, international justice and ecological sustainability. The term has also come to imply human responsibility for the change and, by further implication, the imperative to prevent this threat by better directed human agency.


Science has played an integral role in this rapid linguistic evolution, and indeed has become so bound up with the social processes and meaning behind the term – processes that have generated a global awareness, political action and large-scale financial investment – that a twenty-first-century phenomenon has evolved that has yet to be appreciated in its full extent and implications. These political elements feed back into the science on a scale that I doubt has been seen in the whole history of science. ‘Climate change’ has long ceased to be a scientific concept – it is a political movement and an ideology.


A few years ago, ‘global warming’ was the villain, and it could only be identified by careful statistical analysis. Then the threat shifted to any change in climate – perhaps because even in a warming world some regions might cool. The recent global cooling was not predicted, yet it is now included, at least linguistically, as if it had been anticipated all along. Scientists have colluded in this accretion of linguistic meaning, and the IPCC, as if in final admission of this reality, added a footnote to its 4th Report – that the term climate change, previously defined in its 3rd Report as caused by human agency, should now be regarded as applying to both natural and human agency combined.


When the current chairman of IPCC, the economist Rajendra Pachauri, states on a tour to the USA, that the science is ‘settled’, he sends a message to all the institutes that this is what those in authority and in a position to dispense funds and favours actually believe. Such language sets the way the wind is blowing. Yet there is a growing number of scientists crying foul, and my own estimate that carbon dioxide may be responsible for as little as 10-20% of the global warming signal is now shared by a few senior analysts. In Part One I present my evidence:


i)   that the main driver of global warming has been an unprecedented combination of natural cycles operating through a system of connected ocean basins that have oscillated and peaked together;


ii)   that these cycles of warming and cooling are caused by small variations in cloud cover with consequent effect upon the flux of sunlight and accumulating warmth in the ocean surface waters;


iii)   the mechanism driving these cycles is now under intensive examination in major science laboratories and involves a combination of visible and UV radiation pulsing over the 11-year solar cycle, as well as a little understood magnetic or electrical mechanism that amplifies the cycle by reducing cloud cover sufficient to create a strong warming pulse in the period 1980-2000;


iv)   satellite data confirm this pulse of warming sunlight, and measurements show that it can account for virtually all of the late twentieth-century warming.


The use and abuse of consensus


Most of these issues are dealt with in the technical detail of the IPCC’s most recent Working Group Reports. It is clear that working scientists are not in agreement on key issues, yet this lack of agreement does not resurface in the Summary Report. The consensus upon which the Summary claims agreement is, upon closer inspection, confined to descriptions of the extent of warming whilst leaving considerable uncertainty on the causes. This uncertainty is obscured by use of phrases such as ‘likely’, which are then defined as probabilities of being correct. For example, ‘likely’ carries a probability of more than 66% and within that other 33% are hidden the disagreements. These percentages are not derived from scientific or statistical treatments, but by expert judgement, and that might just as well equate to a majority rule – it is not consensus.


In the outside world, representatives of the IPCC then claim a consensus for the view that most of the warming of the past century is caused by human activities. This would mean that all scientists who had contributed to its assessment would agree with its conclusions. As we shall see, this is not the case. Use of the term implies that there are no major areas of scientific disagreement within the body of experts. This is also not the case. The question then arises as to the means whereby IPCC achieves agreement on publication of its Summary for Policymakers. It will be clear from this review that scientists who question many of the assumptions and who report contradictory findings are not asked to agree the final drafts. Thus, by subtle forms of editorial control, dissent is marginalized and an appearance of ‘settled science’ is portrayed.


A true consensus report limits its conclusions and recommendations to those areas upon which all assembled experts are in agreement and then highlights any significant disagreements, at the same time outlining the policy implications of any uncertainty and the implications of differing policy options.


The disadvantages of this approach are that policymakers may defer action until consensus emerges. The advantages are that dissenting voices have often been proven correct, especially on environmental risks, and expensive policy errors may be avoided.


In the chapters that follow, I outline a lack of consensus in several key areas of science which have not emerged into the public arena. I also detail the evidence from real-world data that contradicts the IPCC view and show how that view has been constructed around the relatively narrow community of computer scientists and the virtual reality of climate models.




1


The Uncertain Signal


‘Correlation is not cause’


(basic science)


The global warming signal has been communicated to the world as if it is unequivocally a sign of human interference in the climate and that the late twentieth-century warming was not only unusual, but inexplicable other than by human cause. In his Oscar-winning documentary An Inconvenient Truth, the Nobel Laureate and former Vice President of the USA Al Gore shows an apparently convincing graph of global temperature and carbon dioxide cycles over several ice ages, indicating how they run in parallel, thus implying that the greenhouse gas causes temperatures to rise. But in order not to obscure the message he neglects to point out that detailed study shows that carbon dioxide lags the temperature by about 800 years (Monin et al, 2001). It is a tiny gap on the scale of a graph dealing in cycles of hundreds of thousands of years, and of course the audience are not there to question or debate and he doesn’t draw attention to the issue. There have always been uncertainties as to what drives global temperatures and the climate feedbacks. It is very obvious that they are cyclic in nature, yet these cycles are all but ignored in the interests of a simple message.


In this chapter we will examine the nature of the global temperature rise as a signal for human-induced climate change. For a signal to point to human interference it must stand out against the natural background variability. There is no doubt that the twentieth century experienced a warming compared to the nineteenth century and that this increased markedly in the last two decades. At the same time carbon dioxide levels rose to levels above those recorded in previous periods between ice ages and some effect would be expected from standard atmospheric physics. But that physics has never been agreed; even Al Gore’s teacher and mentor, the atmospheric physicist Roger Revelle, lionized in the film, disagreed that carbon dioxide would be a problem. And contrary to much common understanding, this warming may not be unusual, with clear evidence of natural cycles having produced a peak.


The science of climate change is not settled, despite what some leading scientists have been saying. If we look closely at the relevant texts we will find that IPCC have never stated that the science was unequivocal, despite what their public representatives may have said. Instead they have hidden the true nature of the uncertainty by the choice of words such as ‘very likely’ and ‘likely’ which purport to have a basis in probability.


We will have to examine what these terms mean and how they have been used. IPCC defines ‘very likely’, which it uses to affirm the warming signal is unusual, as a probability of 90% but does not then clarify to policymakers that this would not satisfy the criteria for confirming a scientific hypothesis (95% is required, leaving a l-in-20 chance of being wrong). As noted, the term ‘likely’ denotes much less probability of being right – at 66%, leaving a l-in-3 chance of being wrong, and this is the level of confidence applied to the attribution of human cause for the warming. We can thus immediately see that the cause of global warming is far from settled science. We can also see that a large group of scientists covering many disciplines and areas of doubt, discussion and disagreement might not voice dissent from statements that leave such considerable leeway.


As we shall see, the signal of global warming – whether it stands out from normal variability – has always been uncertain. Between IPCC’s 2001 Assessment Report and that in 2007, confidence that there was a real signal increased from 90% to 95%. However, the Panel were only agreeing the nature of the signal, not its cause, and they actually narrowed the time period over which the signal could be regarded as unusual. When it comes to considering causes (the Summary Report talks naively of natural or human rather than the reality of multiplicity), the 2001 assessment left a large probability of 33% that the cause was natural.


Random variability versus repeating cycles


The science hangs upon the ability of climate studies to distinguish between natural cycles of change and the human signal. As I will show, the science has never been able to do that at the level appropriate to confirm the assumption that greenhouse gases have caused most of the warming and this is because the science of past climate cycles is very uncertain. The IPCC recognize this, but instead of highlighting the importance of further study it reverts to models and their dictates that assume natural variability is essentially random. It is curious therefore to find that the 2007 report again emphasizes this uncertainty yet at the same time claims to have identified the human signal with greater confidence. This claim is not supported by the body of the science in the report and it is a major contradiction at the heart of their assessment.


I am not alone in coming to this conclusion. As recently as 2001, following IPPC’s Third Assessment Report (often referred to as TAR), the US National Academy of Sciences constituted a special committee to assess the report and advise the US Congress. Though broadly agreeing that the world had warmed significantly in the twentieth century and the warming was relatively unusual, their expert panel found greater uncertainty as to the causes (National Academy of Sciences, 2001):


Because of the large and still uncertain level of natural variability inherent in the climate record and the uncertainties in the time histories of the various forcing agents (and particularly aerosols), a causal linkage between the build-up of greenhouse gases in the atmosphere and the observed climate changes during the 20th century cannot be unequivocally established. The fact that the magnitude of the observed warming is large in comparison to natural variability as simulated in climate models is suggestive of such a linkage, but it does not constitute proof of one because the model simulations could be deficient in natural variability on the decadal to century timescale.


As I will show in this and the next chapter, subsequent developments in our understanding of this natural variability confirm this view. This 2001 NAS statement by an eleven-person panel included a recognized dissenting voice from the supposed consensus, Richard Lindzen, Professor of Meteorology at MIT, as well as James Hansen, an outspoken proponent. I will show in subsequent chapters how the steady suppression of such a dissenting voice in the pronouncements of other institutions has led the scientific community astray.


As we shall see, the NAS panel went on to advise its government that the UN report would not be a sound basis for US policy and it drew attention to several unresolved scientific issues relating to causal mechanisms present in the body of the UN report. However, by 2005, the NAS had joined with ten other science academies worldwide (the G8 countries of Japan, Russia, Canada, Germany, the UK, France and Italy, with the addition of Brazil, China and India) to issue a call to all governments, despite uncertainties in the science, to instigate carbon emission reductions. In the text of that declaration the academies quote IPCC-3: ‘It is likely that most of the warming in recent decades can be attributed to human activities.’


Thus, the academies present no new science, admit without stating it clearly that there is still a substantial possibility that the warming is natural, and yet call for immediate action. Such simple statements disguise a great deal of disagreement as to causation, which is clear within the body of the UN report but becomes obfuscated in the Summary for Policymakers. Certainly, the late twentieth-century rise in global temperatures coincided with a steep rise in carbon dioxide emissions, and the basic atmospheric physics of greenhouse gases argues for a contribution, but the language of the IPCC’s Summary Report uses concepts of single cause and estimates of certainty that have little basis in science. The IPCC admits that its quoted probabilities are no more than ‘expert judgement’.


Simplifying science in communication to policymakers


When I first began reviewing the science, this amount of latitude surprised me greatly. It had clearly not been communicated in that way to policymakers, and the majority of my colleagues in the environmental science field were equally unaware. When I first began discussing my theories of natural causation, professorial friends in the field of environmental sciences would say, ‘How can you possibly be right, when you disagree with all the world’s experts, national academies and the UN?’ Only when one looks deeper into just what those experts have agreed to is it obvious that there is plenty of support for theories of natural causation as the main cause of the warming.


However, in the years since the 3rd Assessment in 2001, IPCC has apparently revised its levels of confidence upwards despite acknowledging greater uncertainty in the understanding of natural processes! As we noted, by the 2007 Assessment confidence in the signal itself had improved to 95% (i.e. that warming had taken place). Yet on the issue of how this rise compares to previous variability, the level of confidence dropped markedly:


Average Northern Hemisphere temperatures during the second half of the 20th century were very likely (above 90% confidence) higher than during any other 50-year period in the last 500 years and likely (above 66% confidence) the highest in at least the past 1300 years. Some recent studies indicate greater variability in Northern Hemisphere temperatures than suggested in the Third Assessment Report (2001), particularly finding that cooler periods existed in the 12th to 14th, 17th, and 19th centuries.


When it comes to causation the confidence again apparently increases, to 90%, albeit still not within the bounds acceptable for confirming a hypothesis in science. But the caveats involve a complex set of negatives: ‘very likely that it is not due to known natural causes alone’.


These statements disguise a great deal. The increased confidence is actually limited to a defined period and does not highlight the considerable disagreement that exists on the magnitude of previous warm periods. The studies that suggest greater variability include severe criticism of the IPCC’s 3rd Report in which natural variability in the ecological records of the past had been ‘smoothed’ out.


On causation, the last phrase ‘not due to known natural causes’ clearly leaves open the question of unknown causes, but does not state that there is considerable evidence reviewed in the body of its work that indicates some unknown causes may be at work – such as solar-cloud effects, which we review in Chapters 7 and 8.


The IPCC is careful not to talk of cycles. It places itself firmly in the camp that believes only in random variability and hence the unpredictability of natural processes. As we shall see in Chapter 2 and when we consider the oceans and poles in Chapters 5 and 6, there are many hundreds of scientists engaged in a study of oceanic and solar cycles. The difference between something being variable and cyclic is that cycles, such as a previous warm period, will repeat. This is not made clear to policymakers. There is a significant body of evidence that past cycles produced periods as warm or warmer than the current century, with some disagreement on the detail. IPCC do not clearly represent this lack of consensus.


The reliance upon computer-generated realities


IPCC makes clear that the only method available to distinguish the current pattern of warming from natural fluctuations in the global mean temperature is by computer simulation. In that process, a virtual planetary ecosystem, or model, is created that attempts to mimic the past pattern of temperature fluctuation. This is the fundamental basis of the IPCC approach. The great majority of climate studies are built upon these models.


The only way that such models can be validated is if they replicate the past fluctuations of temperature. But as we shall see, even this test is not reliable. The Panel conclude that the suite of models used is reasonably successful in mimicking this past variability but they do so only if they include the factors for enhanced concentrations of human-sourced greenhouse gases. If the models are run using natural factors alone, then they diverge as seen in Fig. 1, taken from the latest 4th Assessment Report of the IPCC in 2007. The Panel holds that the spike of the 1980-2000 period cannot be simulated without the input of these emissions.
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Fig. 1   Comparison between computer simulation and observation of the global surface temperatures (°C), from observations (thick-black) and computer simulations (dark grey) using (a) both human and natural factors and (b) natural factors only. The vertical grey lines mark major volcanic eruptions. (Source: IPCC-4 WGI, Chapter 3, 2007)


This is the crux of the IPCC case and the first question a critical reviewer asks is whether the model has included all of the relevant factors relating to the natural environment. Has there been anything unusual happening naturally that parallels the temperature rise? And how reliable are the inputs relating to greenhouse gases? It is not uncommon for models to replicate a pattern but not the actual mechanisms involved. In the analysis that follows, I shall demonstrate that this is exactly what has happened. There are unusual natural circumstances in the late twentieth century. Furthermore, the models have recently been shown to have falsely replicated the pattern, something admitted to but obscured in the IPCC Working Group Reports. In the scientific detail the Panel regularly admit that the modellers’ grasp of natural fluctuations is very limited. This ought to mean that the flat line from 1950 onwards in Fig. 1 is not reliable, yet it is upon the difference between these two lines that IPCC rests its whole case.


The mathematical simulation of natural variability is unsound


In Fig. 1, the temperatures are expressed as anomalies. This is done by finding the global mean temperature for a particular period – in this case 1901-50, and expressing each year in relation to that period, generally within about 0.5°C above or below the line. In the diagram major volcanic eruptions affecting global temperatures are shown by vertical lines. The grey shading varying around the dark grey line represents the ‘variance’ in the computer predictions. In actuality it is the operation of chance in the computations that simulates natural variability and it is standard practice to run a simulation using the same starting point many times because of the chance factors operating within the mathematics. Each ‘run’ of the programme generates a slightly different result. In this model no amount of runs regenerated the observed pattern of temperature rise unless the factor of increased human emissions of greenhouse gases was included. This is the difference between graph a and graph b.


It is upon this work that the entire edifice of ‘climate change’ and ‘global warming’ rests. I would say that 99% of all climate studies rely upon this basic model and do not question the reliability of its initial premises. The vast majority of further computer studies simply build upon it. Furthermore, because it is unquestioned in its own field and largely impenetrable to other disciplines of climate research, such as oceanography, sediment studies and solar-terrestrial physics, many scientists in those fields refer to ‘anthropogenic’ global warming as if it had been established. They will often introduce their papers assuming this is the case when they have no competence to judge either way.


However, that edifice is now beginning to crumble. Not only is it clear that natural factors were not well known enough to be modelled, as the US National Academy of Sciences suspected, but recent work has shown that the models falsely replicated key elements of the past pattern. In particular, the ‘global dimming’ period of falling temperatures between 1945 and 1978 was assumed to be caused by sulphur particles from fossil fuel emissions. The models incorporated assumptions about the power of sulphate aerosol to create the dimming, resulting in three decades of cooling despite the increases of carbon dioxide. The models also built in erroneous assumptions about upper ocean heat storage derived from a monitoring system now known to be flawed. Models replicated the ocean warming that had been reported, but the later work showed the reality had been 200% less.


Thus the models had been validated because they had replicated the past pattern using assumptions about carbon dioxide and sulphate aerosol. The latter were supposed to have counteracted the rising greenhouse gas effect. As we will see in more detail in Chapter 2, that model was wrong. The cooling was largely natural and this means that the mathematical assumptions for carbon dioxide’s effect in particular have not therefore been validated. We will see that those mathematics have been under intense criticism as they involve ‘gain’ factors for which there is no direct evidence.


Any natural scientist familiar with the operation of computer models and the process of simulation knows that models are fraught with such difficulty. The successful mimicry of the past pattern does not guarantee that the real-world mechanisms have been effectively modelled. As we shall see in the more detailed analysis that is to follow, the evidence is convincing that this model, which was developed and used in earlier IPCC reports, does not replicate those processes.


We shall look in more detail at the very recent science that has caused the revisions in understanding. The received wisdom was not challenged until 2005 when major satellite monitoring data was reassessed. The inescapable conclusion from this reassessment is that the decline in temperatures was part of a natural cycle. We shall look at the dynamics of this cycle in more detail as it involves oscillations within ocean basins that periodically warm the atmosphere, even over land, for periods of 30 years, followed by cooling periods of the same length.


Looking within the texts of the IPCC Working Group reports, there are many occasions when they refer to major areas of uncertainty with regard to natural cycles and processes, yet they do not highlight these uncertainties with regard to this all-important model. Clearly, one cannot build a reliable model of natural causes when those causes are poorly understood. And this also illustrates the limitation of using modelling to underpin major investment decisions – it is relatively easy to revise the models, but not the decisions.


There are two areas where the models fail to incorporate key natural features of climate: (a) the periodic cycles of warming and cooling in different ocean basins and their ‘teleconnections’ (how what happens in one basin affects what happens in adjacent basins), and (b) solar cycles, in particular the long-term periodic fluctuations of both visible light which warms the oceans and the magnetic flux which is suspected of causing changes in cloud cover. In the case of the ocean cycles, the mathematics of the various interactions and irregular periodicity makes incorporation into models very difficult; the most recent attempts show potential global cooling for the next decade. In the case of solar cycles, there is no consensus on past solar variability (estimates would give between 12% and 70% for its contribution to warming from 1800 to 1950) and no consensus on the interaction between solar magnetic cycles and clouds. However, these are very real possibilities with undetermined likelihoods (probabilities). The test of the standard model is whether it predicts what happens next, and we will see that the evidence points to the need to revise the models and incorporate both oceanic and solar cycles. Some attempts are under way and I report on what is now a breaking area of climate science.


Finally, with regard to Fig. 1, we should note the short timescale from 1900 to 2000 in which a steady upward ‘trend’ is apparent. This is an artefact both of the selectively short timescale and the use of global ‘means’ and the annual change or ‘anomaly’. The ‘anomaly’ of 0.5 degrees over a 50- or 100-year time period looks startling. But the reality is that half a degree is only 3% of the global ‘mean’ of about 14°C which varies naturally by about 10% in an irregular pattern over many centuries in what is regarded as a relatively stable pattern between less stable ice age fluctuations. A graph that showed the last five or ten thousand years in absolute terms rather than the relative anomaly would not be at all impressive. We will see that even over this stable period there are cycles of warmth and cold that are not indicated in the approach taken in Fig. 1.


Constructing global temperatures


One reason for the focus upon shorter timescales is the difference between the instrumental record (from about 1850) and the various methods of estimating global temperature prior to the instrument record. Computer modellers prefer data that can be treated statistically. Prior to the instrument era, ‘proxies’ for temperature were used that have much greater levels of uncertainty and that require different forms of statistical treatment. In the proxy record, patterns are more apparent, but exact temperatures are not reliably calculated. In fact, even the instrument era is not without controversy. Calculation of the global mean from instrumental records requires an extensive database and all manner of techniques to make up for areas of the globe with poor coverage. I do not propose to critique the accuracy of this record though it is subject to some debate. I am concerned more with the preferential treatment of this record compared to ‘proxy’ records. The non-instrumental inference of global temperatures is derived from a variety of means such as: the ratio of oxygen isotopes in the ice crystals in sequential records of deposition, as on the ice caps of Greenland and Antarctica; in cave stalagmites; from sediments laid down in river and ocean current systems; in deep boreholes which reveal an imprint of varying surface temperatures; and in tree-ring studies. Whilst an attempt to provide a global mean is understandable from the perspective of creating a usable annual index of global change, it places an undue value upon the last 150 years of the instrumental record. The longer-term proxy data is constituted from regional sources and it is not a simple matter to create a global picture. Thus any previous pattern revealed by, for example, the Greenland ice-cores, cannot be readily extrapolated to global levels. Thus, an undue focus is placed on the instrumental record on account of its greater level of certainty and amenability to statistical treatment.


The ‘hockey stick’ controversy


In this context, the 3rd Assessment Report in 2001 generated considerable controversy when the Panel laid great emphasis on a figure now infamously known by climatologists as the ‘hockey stick’ graph. By what emerged as very questionable statistical treatment, Michael Mann of Pennsylvania State University led a team that smoothed out all the past cycles and was left with the last 150 years of the statistically robust instrumental record as the steep ‘handle’ to the smooth shaft, thus making the recent warm period appear highly unusual (Mann et al., 1999). In between this 2001 Assessment and the 4th in 2007, this approach was heavily criticized (Mclntyre & McKitrick, 2003; 2005a, 2005b). IPCC now acknowledge the reality of a weight of evidence showing greater variability in the past and admit to major uncertainty with regard to natural cycles, in particular the Medieval Warm Period around 1000 years ago, which some argue was as warm as the late twentieth century, and the Little Ice Age of 400 years ago.


One reason for the discrepancy in knowledge of natural cycles compared to recent instrumental records is the huge disparity of resources invested in monitoring temperature and building models compared to the basic science of natural variability. The latter has plodded on in mostly academic institutions throughout the world with painstaking and unglamorous fieldwork. The longer-term natural cycles can only be studied in the disciplines of palaeoecology by use of mundane environmental indicators contained in the sediment patterns, fossils shells and assemblages, stalagmites, tree-rings and ice-cores which are much less precise than instrumental records. The fieldwork is tedious with laboratory measurements coupled to complex statistical treatment. The literature is, however, extensive and conclusive with regard to the cyclic nature of past patterns.


It has become evident during the course of my review that this considerable imbalance and bias in the climate science has affected judgements. Study of the deeper past inevitably stimulates enquiry and methodology relating to cycles and uncertain multiple causes, whereas reliance upon computer models operates in the other direction, producing a desire to simplify and fix parameters, settle the science and get on with constructing the future. It also tends to view variability as essentially random, and there is a distinct tendency among many climatologists to studiously avoid the use of the term ‘cycle’. The problem for the simulators is that if you do not know where you are in an irregular cycle you cannot incorporate it into the simulation. Mathematical algorithms readily mimic random variability, but natural cycles are not regular and predictable enough to be accommodated in models, so they are simply left out.


Natural cycles


Palaeoclimatologists are now in general agreement that global temperatures are in recovery from a down period in such long-term cycles and hence would have been going up in the natural course of events. This is most clearly elaborated by Professor Syun-Ichi Akasofu, a leading geophysicist and, until recently, head of the International Arctic Research Centre at the University of Fairbanks in Alaska, in a document available from IARC entitled Recovery from the Little Ice Age (Akasofu, 2009). Akasofu and his colleagues are well placed to study cycles in the Arctic climate system and we shall review evidence for cyclic warm and cold periods later in some detail.


Although prior to the instrumental era adequate proxies of the global temperature are a problem, there are clear indications that in previous warm cycles temperatures were higher than present. Those who believe we are seeing a human imprint have argued that it is the unexpected rate of temperature change that indicates man-made or anthropogenic global warming, but the problem is that those few indices that reflect global change, such as data from deep ocean sediments, tend not to reflect shorter-term changes. In contrast the regional data – for example, from the Greenland ice cap – show that major regional change has happened very quickly over timescales of less than a decade and that rapid change in certain key locations, such as the North Atlantic, can be quickly propagated across the whole northern hemisphere. Further, there is evidence of major cycles even within each 100,000-year ice age, as shown in Fig. 2, and that these continue through the interglacial period in a less dramatic form.


Thus, to be certain that ‘global warming’ (by which I now mean the late twentieth-century rise in the global instrumental record) is not mainly due to natural factors operating at the same time as the rise in carbon dioxide emissions requires that these natural factors be adequately known. Yet it is clear from IPCC Working Group Reports that a sufficient level of scientific confidence does not exist and there is no consensus on the matter. In this respect, the IPCC Working Group Reports contradict the Summary Report.


When I began to look in more detail at what was known with regard to natural changes it rapidly became clear that other factors of direct relevance to the climate system had changed considerably over the global warming time period, and more particularly since the beginning of the century (we will look in detail in Chapter 4 on clouds, 5 and 6 on ocean cycles and 7 and 8 on solar science). I was disturbed to find that no attempt had been made to incorporate these factors, some of which were the result of scientific research reported only after the first models had been built.
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Fig. 2   Temperature and carbon dioxide varying in cycles during the ice ages, as recorded (a) in Antarctica for the last 400,000 years, (b) the Greenland ice cap between 30,000 and 50,000 years ago. (Source: NOAA Paleoclimatology World Data Centre)


The basis for prediction


These questionable models that have apparently succeeded in ‘predicting the past’ are used by IPCC to predict the future (see Ethos A1.1), with the results varying according to differing assumptions about the amount of carbon dioxide that will be released. The middle range forecasts are for carbon dioxide levels to double around mid-century and for temperatures to be forced up by 2-4°C above ‘normal’. Some models incorporate more extreme ‘feedbacks’ whereby increased warmth leads to higher greenhouse gases released from vegetation or sediments, and these can produce rises as high as 6-10°C.


It is generally accepted that a human-induced rise to 1°C above the expected natural range would not be unduly dangerous and that anything above 2°C would be, and much policy debate has centred on how to keep future carbon dioxide levels down such that 2°C will not be exceeded. I find this proposition dangerously simplistic. The ‘danger’ limit is largely based on the fact that past records of climate, both in this interglacial period of 10,000 years and in the previous interglacials, show a two degree limit above the current mean in their fluctuations. If the planet has not been any hotter in the protracted ‘era’ of glaciations which goes back hundreds of thousands of years, then – so the reasoning goes – we had better not stray outside of that regime.


As I will argue, we are already dangerously vulnerable to the natural climate, but not because of anything unusual that the climate may do, rather because we as human society have changed drastically, multiplying our population and resource demands with every generation and becoming ever dependent on narrower margins of production, whether it be food, water or construction materials. We have colonized places that any palaeoclimatologist would have advised against, such as low-lying coastal areas in hurricane regions and floodplains in monsoon zones; we have decimated forests that protect against mudslides and which store water and release it slowly, and we have crowded vast numbers into vulnerable housing projects – whether they be energy demanding high-rise apartment blocks or huge insanitary shanty towns.


It is a curious and disturbing experience as an ecologist to watch huge investments being made now to solve a problem in 50 years time when it is clearly obvious that problem exists here now and we need very large investments in adaptation to deal with them. Investment in adaptation is minuscule in comparison to attempts at mitigation (by reducing emissions).


I will make a more detailed critique of these computer predictions. It is clear to me that they overstate the future impact of carbon dioxide and underestimate the power of natural cycles. If I am wrong, then even within their own terms these models and policies based upon them distract attention from the fact we are already committed to an increased danger involving amplification of the impacts that we are already experiencing and this will happen with certainty over the next two or three decades, whatever the success of the emission control scenarios.


The signal and the noise


In the IPCC graph used to ascribe the cause of global warming to greenhouse gas emissions (Fig. 1) the sudden post-1950 rise looks significant. When it is shown as a major rise on a graph of 150 years, as in the Hadley Centre presentation in Fig. 3, one of the most common representations of global data, it still looks impressive. Thus, we can see the apparent reality of global warming – a steep rise when it ‘shouldn’t have’, according to the model. If this graph were extended backwards to include what we know about northern hemisphere temperature variations over the past 10,000 years not only would the 50-year signal disappear, our attention would be drawn to cycles of peaks and troughs running at roughly 1500- and 400-year intervals. But because this prior period is only accessible through the proxy record with much greater uncertainty in calculating a global mean, an exact comparison cannot be made.


[image: image]


Fig. 3   Average near-surface temperatures 1850-2007. Temperatures are expressed as annual anomalies. The grey bars indicate the uncertainty of the data points; the thick line is an 11-year running average. (Source: Hadley Centre, UK Met Office)


In addition to the surface record, which shows this steep rise, it is also worth looking at the temperature record higher up in the atmosphere. It is known to closely follow the surface temperature in pattern but with much less of a pronounced trend. Atmospheric temperature has been measured since 1979 using either instruments on weather balloons or microwave sounding units (MSU) from satellites. Some specialists argue that air temperature measurements in the lower troposphere (about 3000 m) using these techniques give a more accurate picture of global change than surface installations. But the satellite methods also have their detractors, who argue that trends are difficult to establish as satellite orbits change and instruments wear out more rapidly. An example of satellite derived data is given in Fig. 4.


Here the monthly data of the period of satellite observations is presented and more clearly shows what appears to be an irregular cyclic pattern with a recent fall back towards the long-term mean. For the first 20 years of this period there was no significant trend in lower troposphere temperatures until the major El Niño in 1998, which marks the peak in this graph. Some specialists regard the following period as strongly influenced by that event. Volcanic eruptions disrupt any cyclic patterns and there are two in this time’s series, El Chichon in 1982 and Pinatubo in 1991, both suppressing temperatures for nearly three years by as much as 0.25°C and both occurring at times when temperatures might have been elevated by El Niños as in 1998.
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Fig. 4   Monthly mean (anomaly) of lower troposphere global temperature, 1979-2008. (Source: University of Alabama at Huntsville, USA)


This atmospheric data shows what may be a more immediate response of the planetary system to changing natural conditions. At the surface, temperatures are more influenced by the stored heat of the oceans. We shall see in Chapter 5 when we consider the role of the oceans that recent studies have shown that the rise in land temperatures is driven by transfer of heat from the oceans (rather than by trapping of heat over land by greenhouse gases). However, we can see from Fig. 3 that the southern hemisphere surface temperatures have peaked and may now be in decline, and that these cause the overall global average to form a plateau.


Longer-term regional data reveals cycles


There are greater fluctuations than we see in the twentieth century if the record is extended beyond the period for which we have reasonable global measuring stations. However, we don’t have to go to proxies entirely in order to see a cyclic phenomenon at play. These cycles are sometimes obvious on a regional level where data goes back sufficiently. In Fig. 5 we can see that temperatures taken from the instrumental record in the North American continent show clear evidence of a warm period between 1750 and 1800 that just misses the previous global data graphs.


This data shows how the signal is damped across the whole northern hemisphere and more variable over a single continent, such as North America. In the latter case, the late twentieth-century rise is only 20-25% above the 1940s peaks, which are generally regarded as little influenced by carbon dioxide levels.


A recent recalculation of data in the USA now places 1934 as the warmest year in the US record. In data sets such as Hadley in Fig. 3, the cut-off at 1850 fails to show any previous warm period. Thus the peak around 1940 in the middle of the Hadley set would not be suspected as part of a cycle.


The importance of the longer-term cycles, as indicated here, will become evident when we consider the role of the oceans in global warming, but proponents of anthropogenic greenhouse gas as the main driver focus upon the ‘general trend’ over the century rather than on such cycles. However, trend data can also work the other way, and if trends were plotted for the last ten years they would be negative (see Ethos Al:2). The problem with trend-thinking is that it ignores and effectively disguises the cyclic phenomena which are evident in all of these graphs. Such cycles have assumed much greater significance in the last year of debate, partly because temperatures have fallen despite expectations (for example, both Hadley and NASA observers predicted a record year in January 2007 when in fact this year showed a very marked fall),1 and partly because the recent fall can be ascribed to the influence of a Pacific Ocean cycle of approximately 30 years duration.
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Fig. 5   Long-term temperature fluctuations: average northern hemisphere (NH – darker line) and North America (more variable lighter line), 1750-2000, expressed relative to the 1902-1980 average. (Source: NOAA)


There are also longer-term cycles. Many analysts regard the steady trend from the beginning of the nineteenth century as a long climb out of a 400-year trough in global temperatures that is part of a low-frequency cycle evident in the northern hemisphere and in parts of the southern. The last such global low was marked in western Europe by freezing winters (roughly from 1650 to 1850) as well as cloudy, cool summers that affected crop production and brought widespread famine and social unrest (Lamb, 1995).


This periodic fluctuation appears as part of another low-frequency cycle of about 1500 years duration that is discernible in a range of past environmental indicators such as tree-rings and sediment patterns. The wealth of scientific evidence for this cycle is well summarized in Fred Singer and Dennis Avery’s recent book Unstoppable Global Warming – every 1500 years (Singer & Avery, 2007). They collate much of the data that supports a natural causation. The problem is that these authors go on to support a laissez-faire and business-as-usual approach to development.


A great deal of the scientific literature on these cycles contains correlative data with proxies of the sun’s activity, in particular the strength of the solar wind. Fig. 6 shows the fluctuations of the solar wind as recorded by the proxies of isotopes2 in annual layers of ice in both Greenland and Antarctica. As we shall see, this cyclic pattern is mirrored by the proxy data for temperature, such as sediment patterns and ice-rafting in the North Atlantic. Not all scientists agree that this isotope record provides an accurate picture but certainly a large body of evidence supports the existence of powerful cycles, even if there is no consensus on exact temperatures (these proxies are also used as temperature proxies because of their correlation during the instrumental record).
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Fig. 6   Fluctuations in the isotopes of carbon and beryllium and sunspot numbers as indicators of changing solar activity between AD 850 and 2000. The sunspot numbers (GSN) are known from 1610 onwards.


Om – Oort Minimum; MM – Medieval Maximum; Sm – [image: Sporer] Minimum, Mm – Maunder Minimum; Dm – Dalton Minimum; Wm – Wolf Minimum


(Source: Usoskin, 2002)


There is a good correlation between the Medieval Maximum of solar wind activity and a warm period recorded in northern and western Europe during which the Vikings settled and grew crops in Greenland, and a very good correlation between the troughs of 1450 and 1650 shown in the isotope record and a dip in temperatures throughout the globe estimated at 1°C in the northern hemisphere and 0.5°C in much of the southern.


The isotope and sunspot number record shows a striking rise of solar activity from 1810 to 1990. This science was so badly reported at the time I began this review that I had no idea there was a large body of solar-terrestrial physics that documented the rise and its very unusual nature. We shall give more detailed attention to this subject in Chapter 7; here we are mainly concerned to establish the presence of such strong cycles. It is still a missing factor in many official analyses and presentations – something I find quite astounding, considering the body of science that underpins its relevance.


Cycles, variability and ascribing likely causes


As we noted, references in IPCC’s 4th Summary Report cover over an enormous controversy in the science literature following their previous publication of the infamous ‘hockey stick’ graph that smoothed out all the proxy data associated with the Medieval Warm Period between 900 and 1200 years ago and a cool period, the Little Ice Age, between 1250 and 1850. This assessment was curtailed at 1000 years BP. If it had been taken further back it would have had to examine the Roman Warm Period and, prior to that, the Holocene Climate Optimum of 8000 BP, reckoned to have been up to 2 degrees above the 1900-2000 mean for the northern hemisphere.


In the first of these major warm periods the Viking settlements in Greenland were able to grow crops and raise cattle. In a previous warm period about 6000 years ago, recent evidence from fossil beaches in northern Greenland and Canada shows that the Arctic must have been very largely ice-free in the summer (see Chapter 6). Part explanation of these longer-term cycles lies with the tilt and orbital variations of the earth in relation to the sun – the Holocene Climate Optimum was certainly influenced by these orbital factors, which do not imply any change in the source output of the sun. Another factor relates to potential long-term oscillation of the oceanic system at about 1500 years, which may be entirely ‘internal’ to the dynamic of the earth. Shorter ocean cycles in various ocean basins and harmonics of their relationship may explain much of the remainder.


Set against such natural variability, the late twentieth century does not look unusual and could readily be assumed a natural cycle recovering from a low in about 1810 (we will examine the work of several respected palaeoclimatologists who share this conclusion). The tightly worded paragraphs of the IPCC on this past history above must be seen in that regard. Their statement of high confidence applies only to the northern hemisphere and to the last 500 years, and this confidence drops when the timescale is extended to 1300 years. There is no highlighted commentary on longer timescales when the cyclic nature of warm periods would become apparent.
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