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What Is the Hockey Stick?


On the morning of November 17, 2009, I awoke to learn that my private e-mail correspondence with fellow scientists had been hacked from a climate research center at the University of East Anglia in the United Kingdom and selectively posted on the Internet for all to see. Words and phrases had been cherry-picked from the thousands of e-mail messages, removed from their original context, and strung together in ways designed to malign me, my colleagues, and climate research itself. Sound bites intended to imply impropriety on our part were quickly disseminated over the Internet. Through a coordinated public relations campaign, groups affiliated with the fossil fuel industry and other climate change critics helped catapult these sound bites onto the pages of leading newspapers and onto television screens around the world. A cartoon video ridiculing me and falsely accusing me of “hiding the decline” in global temperature was released on YouTube and advertised through a sponsored link that appeared with any Google search of my name. The video eventually even made its way onto the CBS Nightly News. Pundits dubbed the wider issue of the hacked e-mails “climategate,” and numerous investigations were launched. Though our work was subsequently vindicated time and again, the whole episode was a humiliating one—unlike anything I’d ever imagined happening. I had known that climate change critics were willing to do just about anything to try and discredit climate scientists like myself. But I was horrified by what they now had stooped to.

My thoughts turned to an event from a decade earlier. In August 1999, I attended a meeting in Arusha, Tanzania, as a lead author for an upcoming report of the Intergovernmental Panel on Climate Change (IPCC). From my hotel room, I could see one of the world’s great wonders, Mount Kilimanjaro, with its magnificent ice cap lying just degrees from the equator. The ice cap, by the end of the twentieth century, had already shrunk to just a third of the area it covered in 1936 when Ernest Hemingway wrote “The Snows of Kilimanjaro,” but it was majestic all the same.

After the meeting, I joined a daylong expedition to see one of the world’s greatest displays of nature: Serengeti National Park. Here, zebras, giraffes, elephants, water buffalo, hippos, wildebeests, baboons, warthogs, gazelles, and ostriches wander among some of the world’s most dangerous predators: lions, leopards, and cheetahs. Among the most striking and curious scenes I saw that day were groups of zebras standing back to back, forming a continuous wall of vertical stripes. “Why do they do this?” an IPCC colleague asked the tour guide. “To confuse the lions,” he explained. Predators, in what I call the “Serengeti strategy,” look for the most vulnerable animals at the edge of a herd. But they have difficulty picking out an individual zebra to attack when it is seamlessly incorporated into the larger group, lost in this case in a continuous wall of stripes. Only later would I understand the profound lesson this scene from nature had to offer me and my fellow climate scientists in the years to come.

For more than two decades, in their efforts to inform the public about climate change and its potentially disastrous consequences, scientists have run up against powerful vested interests who either deny that such change is occurring or, if it is, that human activity plays much if any role in it. I have been privileged to be part of this scientific effort and, indeed, at times singled out in the ensuing conflict. My story is that of a once-aspiring theoretical physicist, driven by a curiosity about the natural world, who wound up as a central object of attack in what some have characterized as the best funded, most carefully orchestrated assault on science the world has known.

The extent of this assault was recently described by John M. Broder of the New York Times: “[T]he fossil fuel industries have for decades waged a concerted campaign to raise doubts about the science of global warming and to undermine policies devised to address it,” and they have “created and lavishly financed institutes to produce anti-global-warming studies, paid for rallies and Web sites to question the science, and generated scores of economic analyses that purport to show that policies to reduce emissions of climate-altering gases will have a devastating effect on jobs and the overall economy.”1

A central figure in this controversy has been the “hockey stick,” a simple, easy-to-understand graph my colleagues and I constructed to depict changes in Earth’s temperature back to A.D. 1000. The graph was featured in the high-profile “Summary for Policy Makers” of the 2001 report of the Intergovernmental Panel on Climate Change, and it quickly became an icon in the debate over human-caused (anthropogenic) climate change.

The hockey stick’s prominence in the climate change debate would secure its status as a principal bête noir for those who denied the importance or even the existence of climate change. Climate change deniers went on to wage a public—and very personal—assault against my coauthors and me in the hope that somehow they might discredit all of climate science, the fruit of the labors of thousands of scientists from around the world, by discrediting us and our work. The Serengeti strategy writ large.

Why did our work stir such passions among the deniers of human-caused climate change? Perhaps because it addressed in such a graphic way the critical question of whether there was truly anything unusual about modern global warming. Instrumental records from around the globe indicate that Earth has warmed by almost 1 degree Celsius (about 1.5°F) over the past century. That may seem a small amount, but it is already noticeable in glacier retreat, rising sea level, more frequent heat waves, and more intense hurricanes, among many other phenomena. If the trend continues, the warming will have large and in some cases horrific consequences for the world’s agricultural production, seacoast settlements, ocean health, and biodiversity.

Few records of thermometer readings reach further back in time than a century, however. Is it possible, then, that we have simply managed to catch a glimpse, through the myopic window of modern observations, of what is in reality a larger natural cycle of periodic cooling and warming and that in the decades to come, the average temperature will, by itself, stabilize or even begin to drop?

The field of paleoclimatology seeks to address such questions by placing modern evidence of climate change in a longer-term context. Paleoclimatologists make use, among other things, of the indirect evidence provided by so-called proxy climate data—natural archives of information that record, either physically, chemically, or biologically, some attribute of the climate back in time. Scientists have found, for example, that the shifting ratio of oxygen isotopes in the frozen layers of ice cores, some of which date back thousands of years, can be used to estimate temperature changes back in time at the site of the core.2

Some proxy records, such as the layers contained in deep ocean sediments, record only the coarsest changes, such as the coming and going of the major ice ages over eons. Other proxy records, such as tree rings, ice cores, corals, and lake sediments, can potentially tell us about climate conditions such as temperature, rainfall, or wind patterns for a single year or season. By using an array of such records, we can establish a year-by-year chronology of the climate changes of past centuries.

In the late 1990s, my coauthors and I published an attempt to use such paleoclimate proxy data to obtain a quantitative assessment of how Earth’s surface temperature had varied in past centuries. We published our original findings, which spanned the past six hundred years, in 1998,3 and the following year we were able to extend the analysis back over the entire past millennium.4 The picture that emerged was a wiggly curve documenting past temperature changes over the entire Northern Hemisphere (the hemisphere with the most data) and indicating a sharp rise in temperature over the past century. The graph we drew looked fuzzy because for each point on the curve it included the margin of error, reflecting the simple fact that ice cores, corals, tree rings, and other proxies are useful but rather imperfect thermometers.

Despite the uncertainties, my coauthors and I were able to draw certain important conclusions. We deduced that there had been a decline in temperature from the period running from the eleventh century through the fourteenth—a period sometimes referred to as the medieval warm period—into the colder Little Ice Age of the fifteenth to nineteenth centuries. Think of this as the shaft of a hockey stick laid on its back. This long-term gradual decline was followed by an abrupt upturn in temperatures over the past century. Think of this as the blade. In the original draft, our reconstruction ended in 1980, as relatively few long-term proxy records had been updated since the early 1980s. Yet much of the observed warming had actually taken place since then. An anonymous reviewer suggested that we bring the curve up to date by including the observational temperature data, that is, modern thermometer measurements available through to the present. That led to a sharpened blade. The warmth at the end of the record rose well above that of any period of the past millennium, even taking into account the increasing margin of error as one goes back in time.

Thus was born the hockey stick—though the term itself was actually coined later by a colleague in Princeton.5 It didn’t take long for the hockey stick to become a central icon in the climate change debate. It told an easily understood story with a simple picture: that a sharp and highly unusual rise in atmospheric warming was occurring on Earth. Furthermore, that rise seemed to coincide with dramatic changes in human activity heralded by industrialization and increased use of fossil fuels. The controversy that the hockey stick would ultimately generate, however, had little to do with the depicted temperature rise in and of itself. Rather, it was a result of the perceived threat this simple graph represented to those who are opposed to governmental regulations or other social restraints aimed at protecting our environment and the long-term prospects for the health of our planet.

[image: inline-image]
 

Figure P.1: The Hockey Stick
The thin dark grey curve denotes the estimated Northern Hemisphere temperature for each year (relative to a baseline [0.0] marking the late twentieth-century average) as estimated from proxy data available through 1980. The gray-shaded region indicates the uncertainty in the annual temperature estimates (there is an estimated 95 percent certainty that the temperatures for any given year lie within the shaded region). The thick, smoother curve highlights the long-term variations. The modern instrumental temperature-gauge record through the end of the twentieth century (thin black curve) is shown for comparison. [Adapted from IPCC Third Assessment Report, 2001; a similar version of this graphic appeared in our original 1999 publication.]
 

In this book, I attempt to tell the real story behind the hockey stick. I reflect on the emphasis, and indeed at times the overemphasis, that players on both sides of the climate change debate have often placed on this work. I explore the controversy associated with the hockey stick, some of it real, much of it specious. I use my own story, more than anything else, as a vehicle for exploring broader issues regarding the role of skepticism in science, the uneasy relationship between science and politics, and the dangers that arise when special interests and those who do their bidding attempt to skew the discourse over policy-relevant areas of science. In short, I attempt to use the hockey stick to cut through the fog of disinformation that has been generated by the campaign to deny the reality of climate change. It is my intent, in so doing, to reveal the very real threat to our future that lies behind it.
  


Chapter 1
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Born in a War


The balance of evidence suggests that there is a discernible human influence on climate.


—The contentious sentence in “Summary for Policy Makers,” IPCC Second Assessment Report (1995)


It is November 27, 1995, several years before my colleagues and I published our “hockey stick” study. Bill Clinton has been president for nearly three years. The Dow Jones Industrial Average just passed the 5,000 mark for the first time. The TV series E.R., created by novelist Michael Crichton, is the top-rated show on television.

In Madrid, Spain, the Intergovernmental Panel on Climate Change (IPCC) is holding the final plenary meeting for the Second Assessment Report, the purpose of which is to summarize the consensus among scientists regarding the extent of humanity’s impact on Earth’s climate. At a nearly identical latitude on the other side of the Atlantic, I am working on my Ph.D. dissertation in New Haven, Connecticut. I am oblivious to what is taking place in Madrid; I’m just trying to finish up my research in time to defend my dissertation the coming spring and begin a career as a professional climate researcher.

My research at the time focused on the importance of natural variability—that is, the role of nature, not man—in explaining changes in Earth’s climate. The one scientific article I had submitted for publication that touched on the topic of human-caused climate change would, ironically, a few months later be hailed by those who contest the proposition that humans play a significant role in observed climate changes. (That article simply demonstrated a relatively minor inconsistency between theoretical climate model predictions and actual climate observations.)1 I was especially interested in the role that natural oscillations in the climate system might have played in observed changes in climate during the modern observational era of the nineteenth and twentieth centuries. My first-ever article analyzing climate proxy records had just been published a week earlier.2 In that article, my coauthors and I showed that these natural oscillations persist over many centuries and might be more important than many scientists had acknowledged in explaining certain modern climate trends. This work, in another twist of irony, would also be celebrated by contrarians in the climate change debate, who were ostensibly unaware that both natural and human influences on climate can and almost certainly do coexist. I myself did not doubt that humans were changing the climate; the extent of evidence was already significant. I had simply chosen to focus in my research on the issue of natural climate variability.

Meanwhile, back in Madrid at the IPCC plenary, a fierce argument had broken out between the scientists crafting the report and government delegates representing Saudi Arabia, Kuwait, and some other major oil exporting nations that profit greatly from societal dependence on fossil fuel energy and, according to the New York Times, had “made common cause with American industry lobbyists to try to weaken the conclusions” of the report.3 The tussle was over whether one could state with confidence that human-caused climate change was already observable. The scientists argued that “the balance of evidence suggests an appreciable human influence on climate” because only when human impacts were included could the rise in temperature over the past century be accounted for. The Saudi delegate complained that the word appreciable was too strong. He demanded weaker wording.

For two whole days, the scientists haggled with the Saudi delegate over this single word in the “Summary for Policy Makers.” They debated, by one estimate, nearly thirty different alternatives before IPCC chair Bert Bolin finally found a word that both sides could accept: “the balance of evidence suggests a discernible human influence on climate.” The term discernible established a middle ground by suggesting that climate change was indeed detectable, as the scientists argued, while acknowledging that humanity’s precise role in that change and its magnitude were still subject to dispute—a concession that no doubt pleased the Saudi delegate. This sentence would go on to become famous or, in some circles, infamous. The fact that two entire days at the final plenary were devoted to debating a single word in the report’s summary gives you some idea of how contentious the debate over the reality of human-caused climate change had become by 1995.

Why did the scientists care so much about the wording? What would be the harm, after all, if the wording were weakened a bit? I suppose it comes down to how deeply scientists care about getting things right. Details matter, and we argue passionately with each other about them. We don’t suffer perceived inaccuracies lightly, and more than anything else, we don’t like being misrepresented. The fact that the science in this case might have deep real-world consequences only amplified these natural inclinations.

Among the scientists who fought hard against any watering down of the report’s key conclusion was Ben Santer, a climate specialist who works for the Department of Energy’s Lawrence Livermore National Laboratory in California. The recipient of a coveted McArthur “genius” award in recognition of his groundbreaking contributions to our understanding of climate change, Santer was a primary author on a series of important papers establishing the human role in observed climate change. As such, Santer was in a better position than anyone—and certainly than a bureaucrat with a political agenda—to assess the level of scientific confidence in concluding that human activity was changing the climate.

As it happens, I had met Santer for the first time a little more than a year earlier, in July 1994, at a two-week workshop on climate science at the National Center for Atmospheric Research. I was attending the workshop as a graduate student invitee, and Santer was one of the invited speakers. I asked him a question about certain details of his analysis following his presentation. His response came across as a bit defensive, as if he perceived my question as an attack. Only later would I understand why.

Santer’s work on climate change detection, unbeknownst to me, had been under increasing attack from contrarians in the climate change debate. In 1994, for example, his findings regarding the match between observed and model-predicted surface temperature changes was criticized4 by Patrick Michaels, a University of Virginia climate scientist who edited the World Climate Report,5 a newsletter with fossil fuel industry funding6 that featured criticisms of mainstream climate change research.

The attacks against Santer were ratcheted up dramatically following the November 1995 IPCC plenary. In February 1996, for example, S. Fred Singer, the founder of the Science and Environmental Projection Project and a recipient over the years of substantial fossil fuel fund-ing,7 published a letter attacking Santer in the journal Science.8 Singer disputed the IPCC finding that model predictions matched the observed warming and claimed—wrongly—that the observations instead showed cooling. Singer went further. He claimed that inclusion of Santer’s work in the report violated IPCC rules because the work hadn’t yet been published. In fact, the IPCC rules did not require a work cited to be published at the time of the report; if it did, the lag time involved in getting a publication to print would essentially render the report obsolete on arrival. The IPCC requirement was simply that the work be available to reviewers upon request, which Santer’s work was. Moreover, a substantial component of the research in question had been published.

Meanwhile, the Global Climate Coalition (GCC), a group also funded by the fossil fuel industry,9 circulated a report to Washington, D.C. insiders accusing Santer of abusing the peer review system and of “political tampering” and “scientific cleansing”—a charge that was especially distasteful given that Santer had lost relatives in Nazi Germany.10 The purported basis of these allegations? At the request of the IPCC leadership after the Madrid plenary, Santer, as lead author on an IPCC chapter, had removed a redundant summary so that his chapter’s structure would conform to that of the other chapters, all of which had summaries only at the beginning.

A few months later, Frederick Seitz, the founding chairman of another industry-funded group,11 the George C. Marshall Institute, published an op-ed in the Wall Street Journal repeating the same charges. While the paper’s editors did eventually publish Santer’s rejoinder, they in effect neutered his response by editing his words beyond recognition and removing the names of the forty colleagues who had cosigned the letter, thus leaving Journal readers with the misleading impression that Santer stood alone in his defense against the specious charges.12

With the help of sympathetic media outlets such as the Wall Street Journal, climate change deniers were able to spread false charges about Santer faster than he—or his colleagues—could possibly hope to refute them. The practice of isolating someone like Santer to make an example of an individual scientist—what I call the “Serengeti strategy”—is a tried-and-true tactic of the climate change denial campaign. The climate change deniers isolate individual scientists just as predators on the Serengeti Plain of Africa hunt their prey: picking off vulnerable individuals from the rest of the herd.

The Santer episode encapsulates the toxic and incendiary environment that existed, largely unbeknownst to me, at the time that I was finishing my Ph.D. and preparing to enter the world of climate research. Little did I know that similar attacks might be made against me just a few years hence, when my work, like Santer’s, would be featured as a major pillar of evidence by the IPCC.

Tricks and Treats
 

It is late December 1974. I’ve just turned nine, and, as usual, my family and I are celebrating my birthday with relatives in Philadelphia. For more than a year now, I’ve been pestering my Uncle Paul—an artist and successful entrepreneur to whom I’d always looked for wisdom on all matters of life—to explain what it means to go faster than the speed of light. I was intrigued by such “gee whiz”—but ultimately scientific—concepts. For my birthday that year, Uncle Paul had given me a copy of a popular novel considered inspirational at the time, with an inscription indicating that it would answer my questions. I enjoyed the book, though to this day I can’t figure out what it had to do with warp speed, time travel, or any related topics. But I know that already by that age I was fascinated with the world of science.

Math and science were the subjects that had always come most easily to me; perhaps having a father who was a college math professor had something to do with it. In high school, when other kids were partying on Friday nights, I was hanging out with my computer buddies writing programs to solve challenging problems. In fall 1983, after having seen the movie War Games, I became determined to write a self-learning tic-tac-toe computer program, just as in the movie, a program that could learn from its mistakes, a rudimentary type of artificial intelligence. The movie carried a thinly veiled lesson about the futility of global thermonuclear war: There can be no winner in a tic-tac-toe game expertly played; if neither player makes a mistake, the game will always result in a tie. Perhaps if the computer—in the movie, it had seized control of America’s missile program and was preparing to launch a massive nuclear attack—could be brought to understand this paradox, it could recognize the futility of nuclear war. For me at the time, however, it was just an interesting and challenging computer problem to tackle.

Machine learning of this sort was in principle relatively straightforward. The real challenge was in how to go about constructing an algorithm—a set of operations or calculations, here in the form of a computer program—to solve the problem as efficiently and elegantly as possible. I had the computer play itself, just like in the movie. That was the easy part. In the beginning, I simply had it make random moves every turn. When it lost to itself, however, I would store both the final and previous configurations of the tic-tac-toe board in a “blacklist”—moves that would no longer be available to the computer.13 The blacklist was used to ensure that the computer, while it continued to make random moves, would not make the same losing move again; in this way it would gradually “learn” how to play tic-tac-toe.

In practice, it might take a very long time for the computer to become skilled enough to avoid losing because there are so many possible sequences of moves, and the program gets slower and slower as it has to scan an increasingly long list of disallowed moves before each turn. But I discovered a “trick”—the term scientists and mathematicians often use to denote a clever shortcut to solving a vexing problem—to get the computer program to learn much faster. The trick was to exploit the concept of symmetry. A tic-tac-toe game is the same no matter how you rotate the board, whether you flip it vertically or horizontally, or whether you switch the role of Xs and Os. When you take that symmetry into account, there are actually many fewer truly unique board configurations and many fewer losing moves that need to be stored in a blacklist. Now I could get the computer to become unbeatable in tic-tac-toe far more readily. The adrenaline rush, for the scientist, comes from finding tricks that make a problem easier to crack. That—and eating pizza with my friends—was my idea of a fun Friday night.

A Random Walk
 

A year later, in August 1984, as Ronald Reagan was completing his first term in office and Michael Jackson’s Thriller was the top-selling record album, I headed off to college at the University of California, Berkeley (UC Berkeley). In part, I must confess, I was looking to get away from the harsh Amherst, Massachusetts, winters I’d endured for the first eighteen years of life, but I was also attracted by the school’s reputation as one of the world’s leading scientific research institutions. I chose to major in physics, with a second major in applied math. The summer following my freshman year, I began doing research in theoretical physics that emphasized the computational approaches to problem solving I so enjoyed.

The project I was working on bore some resemblance to the tic-tac-toe problem that had captivated me in high school; it too involved the concept of randomness. The project employed what is known as a Monte Carlo method, named for its resemblance to a casino game—a method that I would make use of years later in my climate research. Much as gamblers in Monaco’s famous casino town engage in random rolls of the dice in hope of monetary reward, scientists generate random numbers on a computer in hope of simulating processes in nature that have a random component.

One example is the molecular interactions that govern the behavior of a solid or liquid. While the fluctuations of the individual molecules are random in nature, external conditions—the ambient temperature, in particular—influence the collective behavior of the molecules. The warmer the temperature, for example, the more energetic the random fluctuations. Thus low temperatures favor relatively ordered states (e.g., ice crystals), while high temperatures favor relatively disordered states (e.g., water vapor). Shifts between these states are typically abrupt. There is a critical temperature at which the system, when warmed, will suddenly undergo a phase transition from the ordered state to the disordered state, or vice versa in the case of cooling. One can explore phase transitions by representing the interactions between molecules in a computer model simulation, generating random molecular perturbations in the model to mimic the real-world random fluctuations of molecules.

I was using this type of Monte Carlo approach to investigate the theoretical behavior of liquid crystals—the materials used in liquid crystal displays (LCDs) employed in laptops, TVs, and digital watches. My research was aimed at determining how the critical temperature of the transition between the ordered and disordered phases of liquid crystals might vary under different conditions.14 My adviser was a theoretical physical chemist named Tony Haymet, who much later—coincidentally enough—went on to direct one of the world’s premier climate research institutions, the Scripps Institution for Oceanography at the University of California, San Diego.

When Tony left UC Berkeley a couple of years after my arrival, I continued my undergraduate research with Didier de Fontaine, a professor of materials science studying the properties of an exciting new material—a high-temperature superconductor. A superconductor is a material that conducts an electric current with no resistance, a property with profound real-world applications such as in the operation of super-fast bullet trains. Conventional (metallic) superconducting materials need to be cooled nearly to a temperature of absolute zero, making them expensive to maintain. In the mid-1980s, scientists discovered that certain ceramic materials had a remarkable property; they super-conducted at much higher temperatures, above even the temperature of liquid nitrogen (a very inexpensive coolant).

When I joined de Fontaine and his group in late 1987, they had been working for months to model the behavior of just such a material: yttrium barium copper oxide (YBCO). They were using Monte Carlo computer approaches similar to those I’d been using to study liquid crystals, so the project was a natural fit. Over the next two years, I worked with de Fontaine’s group on modeling the transitions between ordered and disordered phases of YBCO. We were stymied by one vexing problem. At very low temperatures, the simulation would get stuck in a temporary state and wouldn’t settle into the true equilibrium state. My key insight—my ansatz—was in recognizing that the fact that the material was organizing itself into parallel, variably spaced, linear chains of copper and oxygen atoms was telling us something fundamental about the symmetry of YBCO at very low temperatures. The material was behaving not as a two-dimensional planar system, but as a much simpler one-dimensional linear system. Unlike the two-dimensional problem, the one-dimensional problem had an analytical solution; we could solve it with paper and pencil, allowing us to fully map YBCO’s phase behavior.15 Disappointingly, this behavior turned out to have little if anything to do with the superconductivity of the material. Nonetheless, I had once again found a satisfying trick to solve another challenging scientific puzzle, and that’s all that mattered to me at the time.

After graduating from UC Berkeley, I went off to Yale University in fall 1989 to pursue a Ph.D. in physics. I was planning to study theoretical condensed matter physics—the theory behind the behavior of solids and liquids. After two years, I’d completed my coursework and passed my exams, and it was time to select a Ph.D. topic and adviser. Funding was tight, however, and, like other graduate students in physics, I was being steered toward increasingly applied areas of research—in my case, the study of semiconductor devices. This wasn’t quite the “big-picture” science I’d had in mind when I decided to go into physics in the first place. I was somewhat disillusioned and felt as if I’d lost my bearings. Facing a vocational crisis, I opened up the university catalog one day to see what other scientific research was being done at Yale where I might be able to apply my math and physics interests to working on a big-picture problem of significance.

As I scrolled through the catalog, I discovered that a professor in the Department of Geology and Geophysics, Barry Saltzman, was using the tools of physics to simulate Earth’s climate. That sounded like a big-picture problem to me, and an important one at that. I scheduled an appointment to meet with Saltzman that week. As I talked with him, I became even more excited about the possibility of doing research in this area. He gave me a few articles to read and told me to get back to him if this subject matter seemed to be my cup of tea. I scoured the papers over the weekend. While the terminology and mathematical conventions were a bit different from those I’d encountered in my physics training, I got the gist of the articles—much as someone who speaks Spanish can roughly understand a person speaking Portuguese. On Monday, I told Barry that I was indeed interested in pursuing research in this area. He had some additional funding and could support me on a trial basis for the summer. If all worked out, I could stay on with him to do my Ph.D.

That summer, I assisted a postdoctoral researcher of Barry’s with a project aimed at simulating the climate of the Cretaceous period with a state-of-the-art computer model. The Cretaceous period ended about 65 million years ago—with a bang, in fact. That’s when the dinosaurs went extinct, due to—it is now generally accepted—the impact of a large asteroid that struck Earth, sending massive amounts of dust into the atmosphere, blocking out much of the incoming sunlight, and sending Earth—in essence—into a quasi-perpetual years-long winter. What we were interested in, however, was the period of peak Cretaceous warmth roughly 35 million years earlier. We were trying to figure out how the high-latitude continents could have been as warm as they were. Fossil evidence indicates that dinosaurs back then were wandering Antarctica! Geological evidence suggests that greenhouse gas concentrations were higher than modern levels by perhaps a factor of four or more—enough to account for the overall extent of apparent global warmth at the time. What the models could not explain, however, was the paleodata indicating that the tropics warmed up only a little, while the poles warmed up a lot—a mystery that is still unsolved today, though some intriguing hypotheses have been proposed.16

I spent most of my waking hours that summer of 1991 reading climate science textbooks and papers and soaking up all the knowledge I could about the field of climate research. With the beginning of the fall term, I switched into the Department of Geology and Geophysics, and I went on to take an additional two years of coursework to acquire knowledge in a whole new range of subjects, including fluid dynamics, meteorology, oceanography, climate dynamics, and statistical analysis methods. After passing yet another set of exams, I finally was ready to pursue Ph.D. research with Barry. I had no idea where my seemingly random scientific path would end up taking me, though much of the focus in the field of climate research at the time had to do with two central topics: natural climate variability and human-caused climate change. It was therefore likely that I would end up doing research related to one of these topics.
  


Chapter 2
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Climate Science Comes of Age


The ice we skate is getting pretty thin The waters getting warm so you might as well swim*


—Smashmouth, “All Star” (1999)


When I entered the field of climate research in the early 1990s, the science was just coming of age. Major research centers around the world were using some of the fastest supercomputers available to run ever-more sophisticated models of Earth’s climate. Important new observations were coming in. Thermometer measurements showed that the globe—both land and ocean—had by that time warmed approximately 1 degree Fahrenheit over the past century. The accumulated loss of ice during the previous four decades from melting glaciers around the world could fill Lake Huron. An increasing number of climate measurements were painting a picture of a climate that was changing in much the way models had been predicting it would if we continued to emit greenhouse gases. By the mid-1990s, enough evidence had accumulated to convince the IPCC, as we’ve seen, that there was a “discernible human influence on climate.” While the jury had been out when I began my studies in the early 1990s, it had come in with a judgment by the time I was completing them in the mid-1990s. What had led to that verdict can be described in five easy steps.

Climate Change in Five Easy Steps
 

By the mid-1990s, scientists were able to connect the dots when it came to establishing a human impact on our climate.

(1) We knew for one thing that human activity—primarily the burning of fossil fuels—had increased carbon dioxide (CO2) concentrations in the atmosphere. The legendary atmospheric scientist Charles Keeling first began to make direct measurements of atmospheric CO2 in 1958 at a pristine location far from any pollution sources—nearly three miles above sea level at the top of Mauna Loa in Hawaii. Thanks to Keeling’s work, we had an instrumental record of CO2—the so-called Keeling curve—going back nearly half a century. But we could go back even farther by analyzing CO2 content in samples of the ancient atmosphere recovered from the layers of ice in ice cores stretching back hundreds of thousands of years.
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Figure 2.1: The Keeling Curve
Monthly measurements of atmospheric CO2 concentrations from Mauna Loa, Hawaii, dating back to 1958. The original measurements were made by Charles Keeling. The record is maintained and updated by scientists with the Scripps Institution of Oceanography. [From Scripps Institute of Oceanography/NOAA Earth System Research Laboratory.]
 

These records indicate a steady two-century–long rise in CO2 concentrations coincident with the Industrial Revolution, culminating in modern levels that appear unprecedented in hundreds of thousands of years at least, long before modern humans arrived on the scene. The CO2 that was building up in the atmosphere as the Industrial Revolution progressed, moreover, had humanity’s fingerprints all over it; analysis of the carbon isotopes indicated that the source lay in the burning of fossil fuels. At current rates of fossil fuel burning, CO2 concentrations, it was estimated, would reach twice preindustrial levels within about four decades. We’d potentially need to reach back tens of millions of years, halfway to the age of dinosaurs, to find previous levels that high.

(2) Scientists also knew that this increase in atmospheric CO2 (and other trace gases produced by human activity, such as methane) must have a warming effect on Earth’s surface. In fact, that had been known for nearly two centuries. The esteemed French scientist and mathematician Joseph Fourier (1768–1830) is generally credited with discovery of the warming effect of these gases. Other great nineteenth-century scientists such as England’s John Tyndall (1820–1893) and Sweden’s Svante Arrhenius (1859–1927) helped work out the basic physics and chemistry.

Earth is heated from above by the Sun. The only thing keeping the planet from getting hotter and hotter is its ability to cool off by emitting its own invisible form of radiation (infrared radiation) to space. Certain gases in our atmosphere such as carbon dioxide, however, impede this heat loss mechanism by absorbing a fraction of that radiation and reradiating some of it back down toward the surface, rather than allowing it to escape to space. This requires Earth’s surface to send even more infrared radiation out to space. And that it can only do by warming up.

This effect, which in some respects resembles how a greenhouse works, is known as the “greenhouse effect,” and the gases responsible for it are thus termed “greenhouse gases.” The greenhouse effect is hardly controversial. Indeed, without a natural greenhouse effect, Earth would be a frozen planet lacking life as we know it. By increasing the concentrations of these gases in the atmosphere, it was only logical that we should be further warming Earth’s surface.
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Figure 2.2: The Atmospheric Greenhouse Effect
Earth is warmed by the incoming radiation from the Sun, and its temperature can stabilize only by producing its own invisible outgoing (infrared) radiation. The greenhouse effect involves the absorption of some of that outgoing radiation by greenhouse gases in our atmosphere. The greenhouse effect warms the surface by sending some of this radiation back toward Earth rather than allowing it to escape to space.
 

(3) Indeed, as mentioned earlier, thermometer measurements told us that by the mid-1990s Earth had already warmed a little more than a degree Fahrenheit (roughly 0.6°C) since the dawn of industrialization. The globe was in fact warming. This observation alone may not seem that decisive; after all, the warming might have been at least partly natural in origin. However, the observation did not exist in isolation. There was now evidence as to the probable cause.

(4) By the mid-1990s, it was possible to investigate the causal mechanisms behind changes in Earth’s climate using relatively sophisticated mathematical models of Earth’s climate. These models solved the same complex equations of atmospheric physics that numerical weather prediction models did. But they also took into account components of the climate system other than the atmosphere, including the oceans, the continental ice sheets, and even life on Earth (collectively known as the “biosphere”), and they attempted to account for the physical, chemical, and biological interactions among these components. Of course, no theoretical model is ever perfect; even the best model is only an idealization of the actual world. There are always real-world processes that cannot be captured—for example, in the case of a numerical climate model, individual clouds or small-scale air currents like dust devils—that are simply too small for the model to resolve. The key question is, can the model be shown to be useful? Can it make successful predictions?

Climate models had passed that test with flying colors by the mid1990s. James Hansen, in the late 1980s, successfully predicted the continuing warming that would be observed by the mid-1990s.1 Even something the model couldn’t have predicted in advance—the 1991 eruption of Mount Pinatubo in the Philippines—provided yet another key test. As soon as the eruption occurred, Hansen put what was known about the reflective qualities of volcanic sulfur particulates (known as “sulfate aerosols”) into the simulations. The aerosols cooled surface temperatures for several years in the model by shielding the surface from a fraction of incoming sunlight, leading Hansen to make what turned out to be a successful prediction of the temporary cooling that was seen over the ensuing few years.2

(5) Finally, perhaps most significant of all, only when human factors were included could the models reproduce the observed warming—both its overall magnitude and, equally important, its geographical pattern over Earth’s surface and its vertical pattern in the atmosphere. The primary such human factor was increasing greenhouse gas concentrations due to fossil fuel burning and other human activities. A secondary human factor, sulfate aerosols emitted from industrial smokestacks, also played a role, however. Like volcanic sulfate aerosols, these industrial aerosols have a cooling effect. Unlike volcanic aerosols, which reach the lower stratosphere, allowing them to spread out into a layer covering the globe, industrial aerosols remain confined to the lower atmosphere, leading to localized patterns of cooling that offset global warming in some regions. The pattern of warming predicted by the models from the combination of these two human effects on the climate provide a unique “fingerprint” of what the human influence on climate should look like if the models were correct—and the fingerprint matched. The surface and lower atmosphere showed an irregular pattern of warming, while the atmosphere aloft was cooling, just as the models indicated it should.3 The fingerprint predicted for natural factors alone—for example, from fluctuations in solar output—on the other hand, failed to match the observations. It was the work of Ben Santer and other climate scientists during the mid-1990s in establishing this fingerprint of human influence that provided the “smoking gun,” the fifth and final link in the chain of reasoning that allowed the IPCC to declare in 1995 that there was indeed at least a “discernible” human influence on climate.
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Figure 2.3: Testing Climate Models
A comparison of three different simulations of global warming through 2020 made by James Hansen in 1988. The curve made up of weather station observations (available through 2005 in this analysis) closely matches the curve of the middle scenario (B)—the one that is based on the trajectory of an emissions scenario that most closely matches actual greenhouse gas emissions over the preceding twenty years. The upper and lower curves correspond to scenarios A and C, which assume higher and lower emissions respectively.
 

So the case could be made by the mid-1990s—in just five easy steps—that human activity was changing our climate. The case became stronger over the next decade and a half as increasingly more sophisticated models were developed and a wider array of data was collected that confirmed unprecedented changes taking place in our climate. It is fair to say, though, that even by the mid-1990s there was no longer reason for real scientific debate over the proposition that humans had warmed the planet and changed the climate. That conclusion was now supported by the efforts of thousands of scientists around the world whose work contributed to the various pillars of evidence detailed above. What scientists were still debating with each other at scientific meetings and in the professional journals was the precise balance of human versus natural causes in the changes observed thus far, and just what further changes might loom in our future.

Answers to these more specific questions were far less clear. Climate scientists could surmise that if human civilization continued to follow its current upward trajectory of fossil fuel burning, we would likely see a near doubling of preindustrial atmospheric CO2 levels by the mid-twenty-first century. Furthermore, we could estimate that such an increase would lead to an additional warming of anywhere between 1.5 and 4.5°C (roughly 3–8°F).

The large spread in estimated temperature increase arose primarily from uncertainty about the effects of so-called feedbacks, responses of the system that can either further amplify or diminish the warming. Certain feedbacks are almost certainly positive, amplifying the given effect; for example, a warmer atmosphere holds more water vapor, and water vapor is itself a greenhouse gas, further warming the surface. The melting of ice as Earth warms exposes more of the ground and ocean surface. These surfaces absorb sunlight more effectively than does ice, which further amplifies the warming. But other factors, such as how clouds change under warmer conditions and to what effect, were highly uncertain, and remain so still.

Most models indicate a tendency for more low clouds in a warmer climate; low clouds mimic the effect of surface ice, for example, reflecting solar radiation back to space. Thus, in these models, clouds play the role of a negative feedback, diminishing the warming. Yet in other credible climate models, clouds behave differently, effectively enhancing the overall greenhouse effect and acting as yet another positive feedback. Representing cloud effects is perhaps the most daunting challenge for climate models, because they occur at scales too small to capture explicitly in the models, and their effects must therefore be represented only through approximations.

What’s All the Fuss About?
 

By the mid-1990s, larger questions regarding the potential societal and environmental impacts of climate change were beginning to receive more attention as well. Did climate change pose a threat to the future welfare of our civilization, and even possibly to our species? And if so, what, if anything, should we do about it, and when? Science alone could not, of course, answer many of these questions. They are as much matters of policy (and risk management, economics, and ethics) as they are matters of science. The science could, however, inform matters of policy.

There was increasing recognition by the mid-1990s that another 2°C (3.5°F) warming beyond current levels (for a total of 3°C or 5°F warming relative to preindustrial times) could represent a serious threat to our welfare.4 Precisely what limitations in global greenhouse gas emissions would be required to avoid that amount of warming remained uncertain, and still does, because of the spread of predictions among models. If we choose to take the midrange model estimates as a best guess, avoiding another 2°C of warming would require stabilizing atmospheric CO2 concentrations at no higher than about 450 parts per million (ppm).

Preindustrial levels were about 280 ppm, reflecting a long-term balance between natural processes that produce (sources) and those that take up (sinks) CO2 from the atmosphere. Humans, through extensive fossil fuel burning and other practices, have upset that natural balance, causing CO2 concentrations to rise steadily. Indeed, those concentrations will continue to rise until human emissions are brought essentially to zero.5 The carbon we emit into the atmosphere today has an extended legacy; it will potentially reside there for centuries.

Levels, as of 2011, are nearly 390 ppm and are increasing by 2 to 3 ppm per year as a result of annual carbon emissions. The average American, through various actions and activities, emits roughly 20 tons—the weight of two very large adult male African elephants—of carbon per year. Globally, human beings emit the equivalent of more than 400 million of those elephants—roughly 8.5 billion tons—of carbon per year. A 450 ppm stabilization target would require greenhouse gas emissions be brought to a peak of no more than about 9 billion tons (450 million elephants) per year within the next decade, be lowered to mid-twentieth-century levels of roughly 1 billion tons (50 million elephants) per year by midcentury, and brought to near zero by the end of the century, to avoid breaching 450 ppm. That is a daunting task, as global population continues to increase, developing nations such as China and India continue to ramp up their own emissions, and industrial nations like the United States continue with business as usual. Given the enormity of the challenge, it was convenient for some to simply deny that climate change was happening at all, especially those who were profiting handily from civilization’s addiction to fossil fuels.

Some leading climate scientists such as NASA’s James Hansen have argued that CO2 not only needs to be stabilized below 450 ppm, but in fact must be brought back to a level even lower than present. Based on geological evidence regarding ice amounts and sea levels that prevailed in past warm climates, Hansen argues that we need to bring CO2 down to levels lower than those that persisted when I first entered into climate research in the early 1990s—to 350 ppm, to be specific.6 In the December 2009 climate change negotiations in Copenhagen, Denmark, a consortium of low-lying island nations already threatened by rising sea levels lobbied for such a target.7 This target has even been incorporated into the name of the grassroots climate change campaign founded a few years ago by environmental writer Bill McKibben: 350.org. Lowering atmospheric CO2 concentrations from current levels would require not only dramatically reducing emissions, but in fact making them negative—that is, actively taking ambient CO2 from the air through expensive and, as yet, largely untested technologies such as open air carbon capture (which attempts to suck the CO2 out of the air, mimicking what plants do naturally, but at a greatly accelerated rate and without releasing carbon into the atmosphere as plant matter does when it dies and decomposes).

Suppose we were instead to continue with business as usual, shunning efforts to curtail carbon emissions. The impacts on our civilization and environment could be profound. By doing so, we might well be committing ourselves to the melting of the major ice sheets, resulting in a sea level rise as much as six feet by the end of this century8 and, eventually, twenty feet or more, thus ensuring extensive loss of coastal settlements around the world, including the East and Gulf Coasts of the United States, and the potential disappearance of many low-lying island nations. Many coastal regions, including the U.S. East and Gulf Coasts, might feel the double whammy of inundation from sea level rise and increased erosion and destruction from potentially more powerful hurricanes fueled by warmer oceans. Increasingly widespread and severe droughts would likely take hold over the major continents, including North America, as precipitation became increasingly intermittent and moisture evaporated more readily from warmer soils. Many regions would likely also see increased flooding from more intense rainfall events.

Among the potential impacts would be greater social conflict resulting from movements of large numbers of environmental refugees and increased competition for available resources within and among nations, more widespread famine due to declining agricultural productivity in developing tropical nations already struggling with hunger and malnutrition, and threats to human health and even mortality from potential increases in the spread of infectious disease and stress-related deaths from more frequent and extreme heat waves. Key ecosystems may be lost, including coral reefs and the summer Arctic sea ice environment critical to the survival of polar bears.

Of course, there could be potential benefits in some cases. Agricultural productivity, for example, might increase in some midlatitude regions owing to longer growing seasons, as long as freshwater supply remains available—an important caveat. However, when all the various potential impacts of the climate changes are taken into account, the weight of impacts have been shown to be decidedly negative, and increasingly so as warming progresses.9 It is possible that the models that indicate a temperature rise of only 3 °F or so for CO2 doubling are right, that the changes will be modest enough that we, and many other living things, might be able to adapt. That appears unlikely, however, given the evidence, and in the worst case scenario, where considerably greater temperature rises occur, Earth will, as NASA’s James Hansen bluntly put it, resemble “another planet.”10 Environmental author Bill McKibben has even given a name to this planet: Eaarth.11 Ultimately the question boils down to this: Are we willing to roll the dice, with Earth lying in the balance? And is it within our rights to imperil future generations should we be wrong?

Given the wealth of scientific evidence amassed by the mid-1990s, one might rightly wonder how there could be a viable opposing position on controlling our carbon emissions. It was already difficult for any scientist to credibly argue that Earth wasn’t warming, or that there was no impact on our climate by human activity (though a few still did, nonetheless, and still do). However, even among those who accepted the facts of global warming, there was still an awareness that much uncertainty exists, as we have seen. How much warming would there be? How much of the warming that had occurred could we confidently attribute to human activity? And precisely what impacts would the forecasted changes have on our daily lives? These were still wide-open questions. And while we continue to refine our understanding of climate change, many of these questions remain open to this day.

Taking steps to reduce emissions to levels that would avoid breaching 450 ppm would have been far easier in 1995 than it is now, given that we have emitted more than 100 billion tons of carbon into the atmosphere in the meantime. But even then, it would have been challenging and potentially costly. Those opposed to action could point to that uncertainty for justification. Why should we engage in potentially expensive measures to reduce greenhouse gas emissions, they could say, when the benefits are unclear? The impacts of continued fossil fuel burning in the decades ahead might be mild, some asserted; they might even be favorable. Back when I was working on my Ph.D., I would sometimes encounter such an argument from friends and acquaintances who knew that my research, at least vaguely, had something to do with the topic of global warming.

In fact, I wasn’t completely unreceptive to this argument at the time. It was at least an honest, if somewhat flawed, line of reasoning. The flaw, as I would gently point out, is that the logic could just as easily work the other way. What if the problem was actually worse than our current prevailing best estimates? What if the true response of the climate instead lay at the high end of the uncertainty range? The effects in that case could be catastrophic and the costs to civilization and our environment incalculable. In fact, the argument was not my own. I had seen it advanced by Stanford University climate scientist Stephen Schneider in an article that had left an impression on me. Schneider had used the analogy of buying an insurance policy.12 We don’t purchase fire insurance for our homes because we believe our homes are going to burn down. We purchase it because if our house did burn down, it could ruin our lives. We purchase fire insurance to hedge against a perhaps quite low-probability, but undeniably catastrophic, potential outcome. It is useful to think of climate change mitigation the same way. I find Schneider’s analogy as compelling today as I did then.

But even in the mid-1990s, as the scientific case had become persuasive, some critics weren’t content to engage in the worthy debate to be had over climate change policy, cost-benefit analysis, and risk management. They were instead intent on preempting that debate by continuing to argue that climate change itself, if not a massive and deliberate hoax, was based on bad science. Perhaps they were afraid that general acceptance of the facts behind global warming and the risks it poses would lead the public to demand action to protect the future. Whatever their motive, they sought to deny the science altogether.

The Six Stages of Climate Change Denial
 

A leaked 2002 memo from leading Republican consultant Frank Luntz warned that the party had nearly “lost the environmental communications battle” and urged its politicians to double down in their efforts to deny the scientific consensus behind global warming.13 Luntz sounded an alarm: “The scientific debate is closing [against those who deny the reality of climate change] but not yet closed. There is still a window of opportunity to challenge the science…. Voters believe that there is no consensus about global warming within the scientific community. Should the public come to believe that the scientific issues are settled, their views about global warming will change accordingly.” Luntz suggested a full frontal attack: “you need to continue to make the lack of scientific certainty a primary issue in the debate.”

Luntz has been heavily criticized for the now-infamous memo, but in his defense, he was simply the messenger. He was merely communicating the wisdom derived from careful polling and focus groups. From a purely pragmatic standpoint, he was also likely correct; the best tactic for those advocating inaction on climate change seemed to be to continue to attack the science supporting a human influence on climate, as they had for well over a decade.

The climate change denial campaign has always seemed to enjoy the same advantage as the defense in a criminal trial. Those opposed to limiting carbon emissions recognized long ago they need only cast “reasonable doubt” to convince members of the public that it is too expensive to take action. They need not present a logically consistent case. It suffices for them to attempt to simply pick holes in the scientific evidence, however inconsequential. The greater burden lies with those making the scientific case. They must present a case so persuasive that even the most skilled artists of sophistry cannot undermine it. Critics frequently argue that until science is able to offer proof of the reality of human-caused climate change, it is too early to act. Yet this is a red herring. Science can only ever offer weights of evidence, degrees of confidence, and estimated risk. “Proof” is reserved for mathematical theorems and alcoholic beverages.

While there has been little consistency over the years among the various arguments climate change contrarians have made, there is nonetheless a hierarchy to the denialist canon—what I refer to as the “six stages of denial.” It goes something like this:

 

1.  CO2 is not actually increasing.

2.  Even if it is, the increase has no impact on the climate since there is no convincing evidence of warming.

3.  Even if there is warming, it is due to natural causes.

4.  Even if the warming cannot be explained by natural causes, the human impact is small, and the impact of continued greenhouse gas emissions will be minor.

5.  Even if the current and projected future human effects on Earth’s climate are not negligible, the changes are generally going to be good for us.

6.  Whether or not the changes are going to be good for us, humans are very adept at adapting to changes; besides, it’s too late to do anything about it, and/or a technological fix is bound to come along when we really need it.



 

Contrarians have tended to retreat up the ladder of denial as the scientific evidence has become more compelling. With the ever upwardly trending Keeling curve of CO2 levels plain for anyone to see, few were calling into question the rise in atmospheric CO2 by the time I had entered climate science in the early 1990s. But you could still find claims that there was no evidence of warming. John Christy and Roy Spencer of the University of Alabama at Huntsville, for example, argued in a series of papers in the early 1990s that the satellite temperature measurements they had analyzed demonstrated an absence of warming in the atmosphere.14 Problems with their estimation procedures were established by the late 1990s, however.15 When their original findings were found to have been almost entirely in error, they did acknowledge that Earth is warming. Spencer still contends, nonetheless, that humans are not to blame for the increase,16 while Christy accepts that there is a detectable human contribution to the warming, but argues that future warming will be less than standard climate models project.17
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Figure 2.4: The Stages of Denial
A cartoon that uses a thermometer to gauge one conception of the various stages of climate change denial. [TOLES ©2009 The Washington Post. Reprinted with permission of UNIVERSAL UCLICK. All rights reserved.]
 

Contrarians in the climate change debate, oddly enough, have been known to jump several rungs of the ladder of denial at once. For example, S. Fred Singer appeared to leap from warming is not occurring (stage 2) all the way to it is warming but there is nothing we can do about it anyway (stage 6) with the book Unstoppable Global Warming: Every 1500 Years that he coauthored in 2006.18

Yet one can still find some clinging to that lowest rung of the ladder, the rung I term “CO2 denial.” In a 2007 article in the social science journal Energy and Environment, a high school teacher in Germany, Ernst-Georg Beck, argued against there having been any increase in atmospheric CO2 over the past two centuries.19 It was an extraordinary claim, given the overwhelming evidence from the work of Keeling and others. What was the evidence that Beck pointed to? A hodgepodge of CO2 records that were either compromised by systematic errors or taken from heavily polluted urban locations, where CO2 levels are not representative of the overall ambient global levels. Keeling’s son Ralph, a respected atmospheric scientist in his own right, charitably assessed Beck’s paper as having “serious conceptual oversights that would have been spotted by any reasonably qualified reviewer.”20 Other commentators weren’t as kind.21

To return to where things stood when I was completing my Ph.D. in the mid-1990s: No serious, well-credentialed, actively publishing climate scientists could be found clinging to the lower rungs of the ladder of denial. But you could find quite a few legitimately standing on the middle and upper rungs: Yes, there is warming, and some of it almost certainly is anthropogenic in nature. But just how much of it is due to human activity? How much of it might simply be due to natural variability? The implications of these very legitimate questions were potentially far-reaching. If the “noise”—that is, the natural variability—was large enough to have explained a substantial share of twentieth-century warming, it might mean that a relatively small amount of warming could be attributed to human influence. That would in turn imply that the sensitivity of the climate to increasing greenhouse gas concentrations might be at the lower end of the range of uncertainty. Some of this uncertainty persists today.

*Words and Music by GREG CAMP. Copyright © 1999 WARNER-TAMERLANE PUBLISHING CORP. and SQUISH MOTH MUSIC. All Rights Administered by WARNERTAMERLANE PUBLISHING CORP. All Rights Reserved. Used by Permission.
  


Chapter 3
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Signals in the Noise


One man’s signal is another man’s noise.


—Origin unknown


When I first began to work with my Ph.D. adviser Barry Saltzman in the early 1990s, he, like many other climate researchers at the time, remained unconvinced that there was yet a detectable human influence on the climate. You might say that Barry was skeptical. Scientists should in fact strive to be skeptics—in the truest sense of the word. That is to say, they should always apply healthy scrutiny to any new claim or finding. True skepticism, however, demands that one subject all sides of a scientific contention or dispute to equal scrutiny and weigh the totality of evidence without prejudice. That should not be conflated with contrarianism or denialism, which is a kind of one-sided skepticism that entails simply rejecting evidence that challenges one’s preconceptions. Unfortunately, the term skeptic has at times been co-opted by those who are not skeptics at all, but are instead contrarians or deniers, predisposed to the indiscriminate rejection of evidence supporting a human influence on the climate.

In the early 1990s, after carefully weighing all the evidence, scientists could honestly disagree with each other over whether there was a detectable human influence on the climate. They could legitimately be skeptical about whether the human climate change signal had yet emerged. The evidence was not as extensive as it would soon become, and the theoretical models that scientists then employed to study Earth’s climate system were still rather primitive. For these reasons, scientists like my adviser were holding out for more evidence, while other scientists, such as NASA’s James Hansen and Stanford University’s Stephen Schneider, were convinced by the evidence already in hand that human-caused climate change was indeed now upon us. I myself was closer to Barry’s position than to Hansen’s or Schneider’s. In particular, I felt that natural climate variability might be more important than some scientists thought. Indeed, it was that very assumption that motivated my Ph.D. research topic.

Emerging from the Noise?
 

Natural climate variability, in the view of many climate scientists at the time, was still a plausible competing mechanism for explaining observed climate trends. There were, in fact, two fundamentally different types of natural climate variability that could potentially explain observed trends. One is external to the climate system, relating to changes in the factors that govern Earth’s climate. On timescales relevant to modern global warming, the key natural external factors are the small but measurable changes over time in the output of the Sun (a fraction of a percent, but large enough to have a detectable effect on surface temperatures) and the effect of explosive volcanic eruptions, which place cooling sulfate aerosols into the stratosphere, where they can reside for some time, blocking some of the incoming sunlight and cooling the planet for several years. The problem in trying to explain the observed warming with these external natural factors is that they should have led to cooling, not warming, in recent decades: Solar output shows no increase over the latter half of the twentieth century, and two large cooling volcanic eruptions occurred near the end of the twentieth century: El Chichon in Mexico in 1982 and Mount Pinatubo in the Philippines in 1991.

There is another source of natural variability, however, that could in principle have been responsible for recent trends: internal variability—oscillatory variations of the climate system that take place without any particular external cause such as changing solar output. These climate variations are analogous to weather, the chaotic, seemingly random1 everyday variation in the behavior of the atmosphere. On longer time-scales, the atmosphere doesn’t operate in isolation, but instead interacts with other, more sluggish components of Earth’s climate system, such as the oceans and the ice sheets. These interactions lead to oscillations with a considerably longer timescale than typical weather fluctuations. The most familiar example is what we know as the El Niño phenomenon, an oscillation in the climate system that arises from the way atmospheric winds and ocean temperatures in the tropical Pacific influence each other. While El Niño’s origins lie in the tropical Pacific, the phenomenon triggers, in turn, changes in wind patterns, temperature, rainfall, and drought around the world. El Niño (and its flip side, La Niña) comes and goes every few years, but there are other types of natural, internally generated climate oscillations that occur over time-scales of decades and even centuries.

Work in the 1980s by climate scientists such as Klaus Hasselmann of the Max Planck Institute in Germany and Tom Wigley of the Climatic Research Unit (CRU) of the University of East Anglia in the United Kingdom demonstrated that the climate system was capable of generating sizable oscillations in global temperature on timescales of a century or longer. Such long-term natural variations might potentially have been large enough to explain the overall warming trend of the past century, which was just under 1°F at that time.

By the early 1990s, various climate scientists were trying to determine whether there was specific evidence for natural long-term oscillations in the climate system that could be competing with—or even masquerading as—apparent anthropogenic (human-caused) climate change. In 1994, for example, while I was working on my Ph.D., Michael Schlesinger of the University of Illinois and coauthor Navin Ramankutty published findings suggesting that such oscillations do indeed exist.2

They employed a simple theoretical climate model fed with data on anthropogenic impacts (the warming effect of greenhouse gas increases partially offset by the cooling impact of industrial sulfate aerosols) to estimate how the globe should have warmed in the absence of natural variability. Then they subtracted this estimate from the actual temperature record to see what residual variability, presumably natural, was left unexplained. They found some evidence in that leftover variability for the existence of natural temperature oscillations occurring in fifty- to eighty-year cycles. These oscillations could explain why some regions had warmed more than other regions, and why some areas of the North Atlantic had actually cooled in the latter half of the twentieth century. The oscillations, however, could not explain the overall warming of the globe since the nineteenth century. That warming was accounted for in their analysis primarily by an increase in greenhouse gas concentrations from fossil fuel burning—anthropogenic effects. Meanwhile, in my own work I had been employing both climate modeling and data analysis methods in an attempt to understand and identify these multidecadal climate oscillations.

My collaborator Jeffrey Park, a seismologist, and I used an entirely different statistical approach than that employed by Schlesinger and Ramankutty, one borrowed from the field of seismology.3 Earthquakes and other seismological disturbances yield waves—oscillations—that travel through solid earth. These waves have a complex spatial pattern as they reach Earth’s surface. The surface disturbances are detected by a seismograph, which responds to the subtle vibrations of the ground and registers these vibrations in the form of a trace called a seismogram. Much like medical technicians use electromagnetic oscillations (X-rays, to be precise) in the form of CAT scans to examine the interior of the human body, seismologists study seismograms to infer the structure of Earth’s interior. Jeff and I realized that we could apply the same techniques to search for oscillatory signals in the climate record. Just as with seismograms, we had the benefit of a large array of climate measurements around the globe. Much as seismological signals consist of oscillations obscured by random local effects (noise), the climate signals we were looking for were climate oscillations buried in their own type of noise: instrumental biases, episodic climate events like volcanic eruptions, and other competing impacts, including anthropogenic climate change. Our method attempted to identify global-scale climate oscillations with a particular periodicity, buried in the noise, and it tested whether the putative oscillations were statistically significant (i.e., that the apparent signal was sufficiently unlikely to arise from the chance random fluctuations of the noise). Just as in my childhood tic-tac-toe discovery, we had found what scientists and mathematicians call a “trick,” a shortcut in systematically attempting to solve a problem, in this case adapting a method originally designed for seismological signals to search instead for climate oscillations.

To me, this kind of work is what made science so exciting. We could now apply our method to search for oscillatory signals in a dataset of global surface temperature records spanning the past century. Our findings, published around the same time as Schlesinger and Ramankutty’s study, provided further evidence for oscillations in the surface temperature record.4 Some of them had periodicities in the three- to seven-year range and were related to El Niño, while others had periodicities in the interdecadal (ten- to twenty-year) range and appeared to be related to the interaction of the atmosphere with the sluggish subtropical ocean gyres—ocean current systems that include the well-known Gulf Stream in the Atlantic and the Kurushio current of the Pacific.

The longest oscillation detected in our study, however, was centered in the North Atlantic region and had a periodicity of sixty to eighty years, consistent with the multidecadal oscillation Schlesinger and Ramankutty had found independently. What’s more, other scientists were finding evidence that such oscillations were being produced in theoretical climate models by the interactions between the ocean and atmosphere in the North Atlantic, with the long timescales set by the very sluggish subpolar North Atlantic ocean current systems.5

None of these studies suggested that such multidecadal oscillations could explain away modern global warming, though. In fact, those oscillations were only of secondary importance in characterizing long-term variations in the global surface temperature record. The primary pattern was instead one of long-term warming of the globe, and that long-term warming had already been attributed to human influences.

The multidecadal oscillation I’d helped discover would nonetheless become a cause célèbre among climate change contrarians. It would even get a name: the “Atlantic multidecadal oscillation” (AMO)—a moniker I coined off the cuff in a phone interview with science writer Dick Kerr.6 The AMO appeared to be real, and at least partly responsible for certain phenomena, such as the acceleration of recent warming in parts of the Arctic, that some had attributed to anthropogenic climate change. Other phenomena that have been blamed on the AMO, such as the increase in Atlantic hurricane activity in recent decades, arguably have nothing to do with it all.7 That hasn’t stopped climate change contrarians, however, from dragging out the AMO as a favorite catch-all explanation for just about any observed climate trend. At times I have felt like I helped create a monster.

A Century Is Not Enough
 

The evidence for AMO-like oscillations in the climate system seemed reasonably strong. What remained vexing to us, however, was that the short instrumental temperature record simply wasn’t adequate for any scientifically confident characterization of such a signal. Covering little more than a century, instrumental global temperature observations could capture at most one complete cycle of the oscillation we were studying—not enough to detect a persistent pattern. The apparent oscillation could simply be an artifact of having such a short and noisy record from which to tease out a natural climate oscillation from long-term climate trends.

It was the search for more compelling evidence of these oscillations that first led me to examine longer-term proxy records of climate (records that, as you may recall, stand in past centuries as a proxy for the direct measurements of climate that modern instruments make possible). Well, that, and a bit of serendipity. My parents were attending an event in my hometown of Amherst, Massachusetts. They happened to strike up a conversation with a University of Massachusetts professor over a bottle of wine (in vino veritas?). As it turned out, he was a climate researcher. My parents said something to the effect of “What an interesting coincidence! Our son is doing his Ph.D. in climate research.” The end result was that the professor, Raymond Bradley, and I were set up on a sort-of scientific blind date. We would meet to talk science the next time I was in town.

It was evident upon our first meeting that there were synergies between our respective research interests. Ray’s research specialty involved the use of climate proxy data such as that derived from tree rings, ice cores, corals, lake and ocean sediments, and other natural archives of past climate. These were to become central to our collaboration and to many other studies of changing climate conditions.

Most widespread of all these climate proxies are tree ring data. Depending on the region and environment, tree growth may largely be controlled by growing season conditions such as the warmth of the growing season (typically summer) or the precipitation that falls during the rainy season. One can therefore analyze annual growth rings (the width of the rings and, in some cases, the density of the wood formed) for insights into past climate changes.

One obvious limitation with tree ring data is that they are restricted to the continental regions where trees grow. That is a major problem for the mostly water-covered Southern Hemisphere, but it’s also problematic for the Northern Hemisphere. Neither are tree ring data available in polar regions, where tundra and permanent ice cover prevail. And tropical tree species typically do not have annual growth rings (look at a palm tree stump sometime if you don’t believe this), limiting the usefulness of tree ring data as tropical climate proxies. Climatically useful tree ring proxies are thus primarily restricted to the midlatitude continental regions, leaving much of the globe un-sampled by this method. Fortunately, other types of proxy data can help fill the gaps.

Corals, for example, are found in oceanic environments, generally in tropical regions, making them complementary to tree rings in the regions of the globe they sample. Corals assimilate oxygen atoms from the ocean in the form of the carbonate ion, CO3−2, as their layers of calcium carbonate (CaCO3) skeletons are formed. The ratios of the two main stable isotopes of oxygen (the common, lighter 16O versus the less common, heavier 18O) in the corals’ annual growth bands, as it turns out, depend on the temperature and salinity (in turn influenced primarily by rainfall) of the near surface ocean waters they grow in. Other chemical measurements from corals such as the ratio of the elements strontium and calcium in the annual skeletal layers provide complementary climate information (the ratio tends to decrease as temperature increases).

In the polar regions, where neither tree ring nor coral records are available, yet another important climate proxy, ice cores, proves useful. The ratios of the 16O and 18O oxygen isotopes in the frozen water (H2O) that constitutes the annual ice layers recovered from ice cores can tell us about past atmospheric temperatures at the time the snow or ice was laid down. Other information from ice cores, such as dust layers and trace chemical constituents, can provide further hints about both past climate variations and what may have driven them, such as volcanic eruptions and solar output changes. Sediment cores recovered from closed basin lakes in high-latitude environments can also tell us about past seasonal temperature variations, as these variations influence the amount of sediment flushed into the lake during a particular snowmelt season.

These are but a few examples of climate proxy records that can potentially be analyzed to assess past climate phenomena. As the different types of proxy records provide information from complementary regions, and often for complementary seasons, a diverse (multi-proxy) network of these data proves particularly useful in characterizing past climate changes.8 Since my Ph.D. research was aimed at isolating and understanding long-term climate oscillations, such a network of proxy records could yield a desperately needed longer-term dataset to analyze. It was a logical scientific marriage. Ray and I proceeded to collaborate, even as I was still finishing up my Ph.D. research.

Although proxy records are admittedly indirect and imperfect measures of climate, they could allow us to do something that the brief instrumental record simply could not: to go back centuries in time. Now we could see whether those multidecadal oscillations discovered in the data were real. Were they evident several centuries ago, or were they just figments of the modern record? To answer this question, we applied the oscillation detecting machinery that Jeffrey Park and I had developed to a considerably longer multi-proxy dataset that Ray had used in previous paleoclimate research. We concluded that these oscillations were indeed real.9 They continued to occur throughout a period stretching over six centuries, and they followed the regional pattern we expected, the signal seeming to be especially large in the North Atlantic.

That wasn’t all we found in the data, however. We were able to detect an even longer-term apparent oscillation in the proxy data with a periodicity of roughly 250 years. This oscillation, too, had greatest amplitude in the region surrounding the North Atlantic, and it described a transition in climate conditions that occurred sometime prior to A.D. 1500, coinciding approximately with what is now generally accepted as the boundary, at the global scale, between the so-called Medieval Warm Period and the Little Ice Age. Could our longest-term oscillation, we wondered, be telling us something about that transition?

At the time, we couldn’t really address that question. First, our proxy dataset only went back to A.D. 1400, perhaps close to the transition point between the two intervals, but not firmly back into the interval generally considered to constitute the medieval warm period. Second, we were not reconstructing temperature patterns per se, but simply evaluating whether the various proxy records were varying in a coherent oscillatory fashion. While most of the records were believed to reflect local temperature changes, we had not explicitly calibrated them against an actual quantitative temperature scale. To identify the relationship between the behavior in these proxy data and the long-term changes they implied in surface temperature patterns—in other words, to reconstruct past temperature patterns from the proxy data—we would need a different approach.

The Medieval Warm Period
 

Seemingly quite relevant to the issue of whether modern warming might be natural in cause, at least in substantial part, was the purported existence of a period in our not-so-distant preindustrial past characterized by warmth rivaling that of the present day. Evidence of such warmth would not, in and of itself, necessarily contradict a human role in the current warming; after all, that proposition, as we have seen, is based on multiple lines of evidence. However, if warmth less than a thousand years ago rivaled modern warmth, it might seem to support a far larger role for natural climate variability, and the possibility that a large fraction of the current warming could itself be natural.

Investigations into the evidence for a medieval warm period begin with the work of Hubert Lamb (1913–1997), a prominent British scientist who founded the University of East Anglia’s Climatic Research Unit. Lamb’s seminal work on the climate changes of past centuries has, unfortunately, been among the most misunderstood and most misrepresented in all of paleoclimatology.

In the 1960s, Lamb attempted to estimate past temperature changes in central England from various forms of qualitative and, in some cases, rather anecdotal information (such as reports of vineyards in southern Britain and Vikings in Greenland during medieval times, reports of frost fairs on the Thames, and icebergs off the coast of Norway during later centuries).10 From the 1960s to the 1980s, Lamb produced various versions of a curve depicting temperature variations over the past thousand years. The curve was at best a rough approximation and was certainly not offered by Lamb as a quantitative reconstruction of past temperature changes (with the exception of the portion of the record since the seventeenth century, which was based on actual thermometer measurements from central England). Nor was the curve ever supposed to represent temperature variations outside one small subregion of Europe. All of that notwithstanding, the Lamb curve was the only one available purporting to depict temperature changes over past centuries at the time of the IPCC First Assessment Report in 1990, wherein it had been featured.

The Lamb curve appeared to suggest a warm period between roughly A.D. 1000 and 1400 during which temperatures in central England were rather warm, followed by an interval of relatively cold conditions from roughly 1500 to 1900, the Little Ice Age. The medieval warm period was depicted as even warmer than the present by a few tenths of a degree in Lamb’s estimate. This latter feature would be celebrated for decades to come by climate change contrarians who would continue to point to the Lamb curve as evidence that modern warming is not unusual, even as Lamb’s work was supplanted by an increasing number of more robust and quantitative studies suggesting otherwise.

But what was the “present” in the context of the Lamb curve anyway? The record Lamb compiled captured temperature averages only over fifty-year blocks, and the end of the record roughly corresponded to the mid-twentieth century. It did not reflect most of the recent warming, which has taken place during the past half-century. In a recent reassessment of Lamb’s original work, Phil Jones—the current director of CRU—and a large group of other paleoclimate researchers (including me) tried to answer the question of whether Lamb’s reconstruction actually indicated greater than present-day warmth.11 They overlaid Lamb’s original estimate (as depicted in the 1990 IPCC report) with an up-to-date record of central England temperatures. This comparison made it clear that Lamb’s original estimate (if it is indeed reliable; Jones and others have argued otherwise) implies medieval warmth in central England that may have indeed rivaled mid-twentieth-century warmth. The warmth did not, however, reach current levels.

As more widespread climate proxy records were developed through the early 1990s and researchers were able to begin to piece together a picture of the larger-scale patterns of climate during medieval times, a more nuanced view of this period emerged. While various regions of the globe—including parts of Europe, China, western North America, and Australia—appear to have been relatively warm by modern standards during some part of the medieval era, the warmth did not appear synchronous among the various regions. Other regions, including, for example, the southeastern United States and the Mediterranean, showed no evidence of warmth that rivals modern levels.12 Moreover, many of the more profound changes in regional climate that paleoclimate researchers were discovering were tied to shifts in atmospheric circulation and rainfall patterns, rather than to changes in temperature. For these reasons, paleoclimate researchers have increasingly favored the use of the term “medieval climate anomaly” (MCA) over the potentially misleading “medieval warm period” moniker.13
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Figure 3.1: The Medieval Warm Period
The graph shows two slightly different versions of Lamb’s early qualitative reconstruction of temperatures in central England over the past thousand years, compared with more modern instrumental temperatures beginning in the seventeenth century. One vertical tick mark spacing corresponds roughly to a 1°C temperature variation. [Adapted from Jones et al., “High-Resolution Paleoclimatology of the Last Millennium: A Review of Current Status and Future Prospects,” Holocene (2009): 34.]
 

Toward the Abyss
 

As I was completing my Ph.D. in 1996, I remained interested in using proxy climate records to study the longer-term patterns of natural climate variability. I remained intrigued not only about the role of what I had termed the Atlantic Multidecadal Oscillation, but also how the El Niño phenomenon had behaved in centuries past. I was also interested in teasing out the role of natural “forcing” factors (that is, natural external factors that force the climate to change), such as volcanoes and changes in solar output, in explaining past climate changes. Though I accepted the mainstream view that there was now a detectable human influence on the climate and I was vaguely aware of some of the contentiousness that surrounded that conclusion, anthropogenic climate change was barely on my radar screen. That was about to change, however. If I had avoided entanglement in the thorny issue of humanity’s role in global warming thus far, I would soon collide with it head on.
  


Chapter 4
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The Making of the Hockey Stick


The scientists tell us the 1990s were the hottest decade of the entire millennium.


—President Bill Clinton, State of the Union Address (January 27, 2000)


Although scientific revolutions in how we see the world do occur, the bulk of our scientific understanding comes from the cumulative impact of numerous incremental studies that together paint an increasingly coherent picture of how nature works. The hockey stick was no different. To employ a mixed sports metaphor, the hockey stick did not suddenly appear out of left field. Rather, it arose as a logical consequence of decades of work by paleoclimate researchers that led to increasingly rich networks of climate proxy data and the introduction of new ways to use such data to reconstruct past climates. My colleagues and I were the beneficiaries of this substantial body of past work.

The Reconstruction Zone
 

A half-century ago, when the British climatologist Hubert Lamb set out to trace temperature trends over the past millennium, he obviously wasn’t attempting to address the issue of anthropogenic climate change. It wasn’t considered an issue at the time. Reconstructing past climate change was interesting in its own right, however. It was an engaging piece of puzzle-solving, the sort of thing that excites scientists. How could one deduce, from the sparse and imperfect clues available, how climate varied in the past? Could one perhaps even explain some key historical events, such as the rise or collapse of various civilizations in terms of climate changes? Big picture, gee-whiz stuff.

These sorts of questions, rather than the threat of human-caused climate change, drove dozens of paleoclimate researchers around the world to attempt to piece together, over several decades, the riddle of how Earth’s climate had varied over time. By the mid-1990s, it was becoming possible to use proxy records such as tree rings and ice cores to build year-by-year chronologies of climate change at many locations around the globe, reaching back centuries and in some cases millennia. These proxy records could be used to address, for example, the question of how cold it really was during the “year without a summer” of 1816 that followed the explosive Tambora volcanic eruption of April 1815. How did that eruption influence rainfall and atmospheric circulation patterns around the world? Was there a relationship between the 1791–1792 El Niño and the deadly failure of the Indian monsoon during that period, which led to drought, famine, and the death of millions?

Thanks to decades of curiosity-driven work by paleoclimatologists, extensive global networks of long-term proxy data were available for analysis by the early 1990s. Of course, by that time, climate change itself and what it might portend for the future were far more prominent issues than they had been in Lamb’s day. By featuring the Lamb curve in the First Assessment Report in 1990, the IPCC had suddenly made proxy reconstructions of past temperature policy-relevant. The Lamb curve, as we’ve seen, implicitly raised the issue of whether modern warming really was unusual; it seemed at the time to resolve that proposition in the negative. Like any controversial and high-profile scientific finding, the curve became a straw man for other scientists to either confirm, refine, or reject. And indeed, other scientists would soon approach the issue using more up-to-date data and more rigorous approaches.

The first truly quantitative reconstruction of past temperature changes at the hemispheric or global scale was attempted by Ray Bradley and Phil Jones in 1993.1 Their approach was perhaps primitive by today’s standards, but their contribution to our understanding was significant. The two researchers assembled a set of about two dozen proxy records representing temperature variations in distinct regions of the Northern Hemisphere (largely during the summer season), supplemented with the few long historical temperature records available. They formed a composite of the proxy records representing the average over all regions and then scaled the composite to match the scale of the modern instrumental temperature record2 to produce an estimate of Northern Hemisphere average temperature back in time. The Bradley and Jones reconstruction stretched back to A.D. 1500 and was adopted as the new standard in the 1995 IPCC Second Assessment Report, replacing—to the chagrin of climate change contrarians—the considerably less quantitative or reliable Lamb curve of the 1990 report.

The Bradley and Jones reconstruction did not encompass the medieval period, but it did, for the first time, characterize the extent of Northern Hemisphere average cooling during the period known as the Little Ice Age. Despite the existence of greater cooling in some regions (e.g., Europe) at certain times (e.g., the seventeenth century), the temperature changes recorded in the various proxy records were not synchronous and, in some cases, were even of opposite sign. As a result, the average cooling over the entire Northern Hemisphere at the height of the Little Ice Age was modest—less than 1°C cooler than the late twentieth century, nearly a factor of two smaller than what Lamb had originally estimated for central England.

Numerous efforts were made in the ensuing years to advance the science further. In 1995, Bradley collaborated with solar physicists Judith Lean and Juerg Beer to investigate the relative roles that both natural and human factors might have played in the long-term temperature changes documented by the Bradley and Jones reconstruction.3 The group built on earlier studies by scientists such as John Eddy,4 who correlated estimated changes in solar output (derived from historical sunspot measurements and radiocarbon data)5 with Lamb’s estimates of past temperature changes in an attempt to deduce the impact on temperatures of an apparent lowering of solar output during the peak of the European Little Ice Age in the latter half of the seventeenth century. During this period—termed the “Maunder minimum,” after British astronomer Edward W. Maunder (1851–1928) who had first studied this anomalous period—no sunspots were observed at all, implying a substantial reduction in solar output at the time. Eddy concluded that there was a statistical connection between the Maunder minimum and coincident changes in climate, including not only cooling temperatures in Europe, but also shifting drought patterns in North America. With the data available at the time, he was unable to provide a meaningful quantitative estimate of the effect.

Bradley and his collaborators revisited the problem with aid of the more extensive quantitative estimates that were now available. They confirmed that the dip in solar output during the Maunder minimum appeared responsible for a cooling of a bit less than 0.5 °C during the Little Ice Age. A modest increase in solar output might also have played a role in the early twentieth-century warming, they concluded, but solar impacts could not explain most of the warming of recent decades. Paleoclimatologist Jonathan Overpeck and collaborators reached similar conclusions in a subsequent 1997 study of Arctic temperature trends.6

These more recent studies still suffered some limitations. The temperature reconstructions only resolved decadal timescale variations, not individual years, so nothing could be said about, say, the “year without a summer” of 1816 or the apparent mother of all El Niño events in 1791–1792. Moreover, these studies reconstructed only a single time series representative of hemispheric mean temperatures and thus could not establish precisely which regions were warm and which cold in a given year; in other words, they didn’t produce a spatial pattern of relative temperature. Finally, these studies didn’t provide any margin of error, or “error bars,” to indicate the uncertainty in the estimated temperature changes given the imperfect and uncertain nature of the proxy records. While the recent decades were nominally the warmest in these reconstructions, without knowing how much uncertainty there was in the estimates, it was impossible to rule out, with any degree of confidence, that past temperatures might have been as warm as today’s.

It was at this point that I stepped onto the paleoclimate reconstruction scene. After defending my Ph.D. dissertation in the spring of 1996, I was funded on a Department of Energy postdoctoral fellowship7 to continue my paleoclimate work with Ray Bradley at the University of Massachusetts (U. Mass) in Amherst, the town I grew up in. I would also be working closely with Ray’s colleague Malcolm Hughes from the University of Arizona, a specialist in the use of tree ring data.

After having left for college more than a decade earlier, I was quite literally returning home. I moved into an upstairs apartment in the house I’d grown up in, just down the street from the center of town. I now constantly ran into old friends and acquaintances, including some of my old high school and elementary school teachers. My father had recently retired as a math professor from U. Mass, and we only narrowly missed being colleagues. Indeed, some of my U. Mass colleagues were parents of kids I’d grown up with. It was all a bit odd. But Amherst was a nice place to live as a “thirty-something,” and I couldn’t have been happier with my newfound academic home in the U. Mass Department of Geosciences. It was a lively, friendly department. And it also happened to back up on the U. Mass faculty tavern, a favorite gathering place on Friday afternoons and evenings.

The Game Begins
 

My postdoctoral research was aimed at developing and applying a new statistical approach to the problem of proxy climate reconstruction. Seeking to improve upon previous efforts, I wanted to reconstruct surface temperatures not just for individual decades, but also for individual years. Moreover, I was interested in reconstructing the underlying spatial patterns of temperature variation, not simply average trends over large regions like the Northern Hemisphere or the Arctic. Reconstructing these spatial patterns would not only tell us where it was warm or cold in any particular year, but also would give us insight into the workings of the climate system. It was these patterns that could tell us about the long-term role of the El Niño phenomenon, for example, or the wiggles in the track of the jet stream from year to year called the North Atlantic Oscillation (NAO). How were these patterns influenced by external factors such as volcanic eruptions and changes in solar output? It was questions such as these, rather than the effects of humanity on climate, that I was seeking to address.

There was already a rich history of using sophisticated statistical methods in certain subfields of paleoclimatology, such as dendroclimatology, the study of tree ring data to infer past climate change. Over the previous few decades, researchers such as Hal Fritts, the godfather of dendroclimatology, Ed Cook of Columbia University’s Lamont Doherty Earth Observatory (LDEO), and Keith Briffa of the University of East Anglia’s Climatic Research Unit had developed various approaches to reconstructing patterns of temperature, rainfall, surface pressure, and drought from tree ring data. In dendroclimatology, one is often lucky enough to be dealing with a set of proxy data with similar attributes, such as a network of precipitation-sensitive tree ring records from, say, the western United States. And there were well-established methods for relating the patterns in the tree ring data to the patterns of climate. A climate reconstruction could thus be formed by establishing a statistical relationship between the two datasets over their common years of overlap (typically the twentieth century), called the “calibration” or “training” period, which could then be projected back in time for periods long ago when instrumental climate records were not available.8

The circumstances of the problem my collaborators and I were attacking were somewhat different. Unlike the typical situation encountered in past work, we were making use of diverse proxy data; our data-set included regional networks of tree ring data, but it also included data from ice cores, corals, and lake sediments, and a smattering of historical climate records. It wasn’t appropriate to lump all of the proxy records together. We had far more tree ring data than other types of proxy records, yet the tree ring data represented only a restricted region of the globe, the midlatitude continents. The smaller amount of data drawn from corals, ice cores, and lake sediments represented the other key regions: the oceans, the tropics, and the poles. Allowing the sheer amount of tree ring data to overwhelm the less abundant information from other proxy records would weight our results primarily toward the midlatitude continents, whereas we were seeking to reconstruct patterns over the entire surface of the globe, land and ocean, from equator to pole.

We used a statistical procedure called “principal component analysis” (PCA) to get around the problem. PCA can be used to represent a very large dataset (be it modern thermometer-based temperature measurements distributed over the globe or a set of tree ring records reflective of temperatures distributed across a region such as North America) in terms of a small number of patterns in space and time that describe the most variation in the data. Each pattern can be described by a combination of its temporal history (the principal component or PC time series) and its spatial variations (the empirical orthogonal function or EOF).

This widely used statistical tool would become a major bone of contention among hockey stick critics, so it is worth a special effort to understand how and why it is used. To that end, let us consider a simple synthetic example (see figure 4.1) where only two regions make up the world: the hemisphere west of the Greenwich meridian (the west) and the hemisphere east of it (the east). Temperatures, furthermore, are always uniform within each of the two regions. In our example, surface temperatures overall warm in the course of a century (top row), but they fluctuate differently for the west (panel a) and east (panel b). These fluctuations can be measured relative to the average temperature over the century as a whole—a number that defines the zero of the temperature scale (y-axis) and, thus, determines the vertical centering of the data. In the west, temperatures start out cold, about 1 degree below the long-term average. There is substantial warming in the century’s first decades, bringing temperatures nearly 0.5 degrees above the long-term average by midcentury. That above-average warming is off set by slight cooling during subsequent decades, bringing temperatures back down roughly to their long-term average by century’s end. In the east, we see the converse of this pattern. Slight cooling occurs during the first half-century, when temperatures spend much of the time below their long-term average. But that cooling is more than overcome by a substantial warming during the second half, with temperatures ending up nearly 1 degree above the long-term average by the end of the century.

The variations in surface temperature over the globe as a whole can be fully described mathematically in terms of just two spatiotemporal patterns of variation in the data. One of these two patterns (bottom row) is characterized by a linear increase in temperature over the hundred-year period of just under 1°C in amplitude. In this characterization, the warming is uniform across both west (panel e) and east (panel f) and is described by a PC series that is a simple upward ramp (for purposes of this example, you could think of this pattern as global warming).9 The other pattern (middle row) is a roof-shaped temperature variation of 1°C amplitude that plays out oppositely in the west (panel c) and east (panel d): The west warms during the first half-century and cools during the later half-century. The east does just the opposite, yielding what looks like an inverted roof. This second pattern in the temperature record can be described, for the west hemisphere, by a PC series that increases toward the middle of the century and decreases thereafter, with precisely the reverse evolution for the east.10 This pattern could be, say, the imprint on the global temperature record of a single cycle of a multidecadal climate oscillation like the Atlantic Multidecadal Oscillation (AMO) described in chapter 3, which acts to redistribute heat from one part of the globe to another (e.g., from west to east), but doesn’t change the average temperature of the globe. Adding together the two patterns yields the total pattern of temperature variation (i.e., top row; adding c and e, gives a, while adding d and f gives b).

We can rank the two contributing patterns by what fraction of the total variation in the overall data (temperature, in this case) they explain. These rankings will depend, however, on what baseline we choose for the data, that is, how we center the data with respect to the y-axis. It is conventional to center the data about their long-term average, as we have done in the above example. By this convention, the relative temperature departures average to zero over the full hundred-year dataset. With the data centered that way, the second of the two patterns (c and d) of warming/cooling (in the west) and cooling/warming (in the east) explains 60 percent of the variation and thus constitutes PC#1. The global warming pattern (e and f) in our example turns out to be the second most prominent pattern, explaining 40 percent of the variation in the data. It is PC#2.

In more realistic examples, there are generally a greater number of significant patterns of variation in the data. Moreover, rarely can they be extracted as cleanly as in this example, since there is typically some degree of contamination by noise, be it random disorganized temperature variations or biases and errors in the data. This example nonetheless demonstrates how PCA can efficiently describe the few leading patterns of variation in a larger dataset, a step that is essential if one is interested, as with paleoclimate reconstructions, in establishing robust relationships between patterns in potentially quite large and noisy datasets. Applying PCA in that case can help sort out the climate signals (the key, most robust patterns of variation in the datasets) from the noise in which they are immersed.

Using PCA, we were able to represent the main information in each of the various regional networks of tree ring data (e.g., North America, Eurasia) in terms of a small number of representative PC series. With the tree ring data that dominate the midlatitude continents11 represented by a few leading patterns, the handful of coral series from the tropics and ice core series from the Arctic would have commensurate representation in the dataset. As far as each proxy’s opportunity to help tease out the past patterns of climate variation was concerned, it was now a fair fight.

Our statistical method established a relationship between the proxy data (which extend several centuries back in time) and the modern surface temperature record during the period of the twentieth century where both datasets overlap. This procedure required finding a way to represent efficiently the information from the modern instrumental record. Spanning a century, the instrumental surface temperature dataset contained more than a thousand months of data at more than a thousand locations around the globe.12 But only a handful of patterns could potentially be captured by our noisy proxy dataset. The temperature data thus also needed to be represented in terms of a modest number of its most prominent underlying patterns. We recognized that the same tool we had used to simplify the representation of dense tree ring data networks—PCA—could again prove useful. Using PCA, we could represent the key information in the instrumental temperature dataset with just a dozen or fewer distinct patterns. The leading temperature pattern related to the overall warming of the globe, while subsequent patterns related to phenomena such as El Niño, the North Atlantic Oscillation, and the Atlantic Multidecadal Oscillation.13
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Figure 4.1: PCA Example: Spatial and Temporal Variations in Temperature Data
This example shows how PCA can be used to characterize efficiently a global temperature dataset (top) in terms of a small number of patterns in space and time. In this case, just two patterns (middle and bottom) characterize the data. The horizontal axis is time in years, and the vertical axis depicts the relative departure of temperature in degrees from the average over the baseline, 0 (in this case, the average over the full hundred-year period).
 

With the aid of our statistical method, we simply needed to figure out the combination of these dozen or so temperature patterns that most closely matched the behavior of the proxy series we had during the twentieth-century period of overlap. Once those relationships had been established, they could be tested through a process known as “validation” or “verification.” In common scientific parlance, these terms describe the process of independent confirmation of a previous finding. In the present context, unlike say, performing a new experiment that backs up previously reported results, one is instead seeking to demonstrate that a statistical model for a phenomenon can successfully predict independent data that were not used in establishing the model in the first place. In other words, it is a way of demonstrating that the statistical relationship is real, and not just a fluke of statistics. Rather than using the full available instrumental record for the calibration of the proxy data, one leaves some subinterval of the instrumental record aside for testing purposes. The proxy data are then calibrated over the shortened calibration interval, and the resulting statistical model is used to predict variations in climate over the remaining subinterval that was not used in the calibration process. Since no information from that part of the instrumental record was used to calibrate the proxy data, the extent to which the climate variations predicted by the statistical model match the climate changes that were actually observed over that time interval provides a true test of the reliability of the climate reconstruction.

This process of validation or verification is essential in establishing the credibility of a proxy-based climate reconstruction. There is, however, an important compromise that must be struck: The shorter the calibration period, the less robust the resulting statistical model, but the shorter the validation period, the less reliable the independent validation test.14 The information from the calibration and validation process can also be used to estimate statistical uncertainties in the reconstructions, yielding the important margins of error (variously referred to as “error bars” or “confidence intervals”) that characterize the envelope of uncertainty surrounding the climate reconstructions.

The instrumental data become increasingly sparse as one goes back in time before the twentieth century; indeed, only a handful of records are available as far back as the early nineteenth century. On the other hand, proxy data are available only up through the time they were collected. Many of the key proxy records were obtained during the 1970s or early 1980s, and proxy data become increasingly sparse after that period. We consequently chose the data-rich interval of 1902 to 1980 for our calibration period, leaving aside the earlier nearly half-century of sparser instrumental data for the validation tests.15 These tests established that the statistical reconstructions were skillful—that is, meaningful in a statistically rigorous sense16—as far back as A.D. 1400, but not earlier than that.

Onto the World Stage
 

When we initially wrote up our results for publication, we focused on what we felt was most scientifically interesting, for example, that we recovered an unusual pattern for the 1816 “year without a summer” that indicated a very cold Eurasia and lower than average temperatures in North America (observations that are independently confirmed by historical accounts), but a warmer than usual Middle East and Labrador (who knew?). Or that we had independently affirmed anecdotal accounts that there was a whopper of an El Niño event in 1791—a year that, according to our reconstruction, also happened to be a comparative scorcher for Europe and a large part of North America. Then we did the least scientifically interesting thing one could possibly do with these rich spatial patterns: We averaged them to obtain a single number for each year: the Northern Hemisphere average temperature.

That single aspect of our work got all the attention. In truth, it did also represent an advance. Compared to previous Northern Hemisphere temperature reconstructions, ours went further back, it resolved individual years rather than just decades, and it had error bars associated with it. Thus, we were able to draw the specific conclusion that, even taking into account the margin for error, three recent years—1990, 1995, and 1997—all appeared warmer than any other in the past six centuries.

Our study, which has come to be known as “MBH98” for the authors—Mann, Bradley, Hughes—was published in Nature on April 22, 1998—Earth Day.17 I was caught completely off-guard by the amount of media attention the article received. Generally, one is lucky to get a nibble or two from the local media in response to press releases on a published scientific paper. This time was different. No sooner had the press releases gone out (one from U. Mass, another from Nature, and a third from the National Science Foundation) than the phone calls began coming in nonstop. Our study was written up in the New York Times, USA Today, Boston Globe, and a host of other major U.S. newspapers. Articles soon appeared in Time magazine and U.S. News and World Report. We even made it into Rolling Stone (though not the cover). I was asked in one afternoon to do television interviews with CNN, CBS, and NBC. In the CBS interview, John Roberts put it to me bluntly: “So does this prove humans are responsible for global warming?” He repeated the question at least three times during the interview, clearly not having gotten the money quote he was fishing for. I wouldn’t take the bait. I repeated that our results were “highly suggestive” of that conclusion, but I wouldn’t go further than that. I well knew that establishing that recent warming is anomalous in a long-term context alone did not establish that human factors were responsible for it. Any conclusion about causality required the use of climate models to estimate the relative contributions of the various factors, including human increases in greenhouse gas concentrations, hypothesized to be responsible for the observed changes.

There are several reasons that our paper might have received more than the usual expected attention. The globe had experienced record-breaking warmth that winter. The first three months of 1998 were the warmest on record (in western Massachusetts, where I was living, it barely felt like we’d had a winter). Temperatures had likely been spiked, to some extent, by a fluke of nature, a particularly large El Niño event. It was in part due to this fluke that the 1998 record for the hottest year in the instrumental record had still not unambiguously been broken by 2011 (one group has 2005 and 2010—in a statistical tie—narrowly beating it out, but another group has 1998 still holding the title).18 In any case, 1998 was as of that date the warmest year in the instrumental record; with the advent of our study, “warmest on record” meant not just in 150 years but in at least 600!

That our paper coincidentally happened to be published on Earth Day no doubt gave journalists an extra news hook to cover the study. Some commentators attached an almost diabolical significance to the timing, as if Nature was somehow conspiring with the world’s environmental activists. The truth is much less interesting; the publication date at Nature is determined by the date of a paper’s final acceptance and placement in the journal’s publication queue.

Extending the Handle of the Stick
 

The original MBH98 hockey stick had a comparatively short “handle,”19 extending back six centuries, and did not reach back far enough to establish whether a medieval warm period actually existed, let alone when it might have ended or begun. Some went so far as to attack us for only going back six centuries, claiming we had intentionally stopped short to avoid running into the putative medieval warm period.20 We were guided, of course, only by what the validation tests had objectively indicated: that with the data we had, we couldn’t go back any further and still obtain meaningful estimates. Why would anyone impugn our integrity so brazenly and make an allegation so false? Boy, would I later be in for a lesson.

Shortly after our study was published, Phil Jones and collaborators published another attempt to trace the Northern Hemisphere’s mean temperature. They used the same composite approach as had Bradley and Jones in 1993, but this time they extended the estimate back over the entire past millennium.21 We were a bit skeptical. Our own statistical tests, after all, had told us that it was not possible to obtain a meaningful reconstruction further back than six centuries, using more or less the same proxy data.22 Nonetheless, my colleagues and I decided it was worth taking a closer look.

We decided to examine more closely the two dozen proxy records we had that extended back six centuries or more, which included those used by Jones and colleagues, and several others. I performed a series of so-called sensitivity tests, in which various proxy records are removed or—to use standard statistical terminology, “censored”—from the network, and the sensitivity of the results to those records is gauged by noting how much of an effect their removal has on the result. I titled the computer directory “censored” accordingly—a choice I would later regret.

The tests revealed that not all of the records were playing an equal role in our reconstructions. Certain proxy data appeared to be of critical importance in establishing the reliability of the reconstruction—in particular, one set of tree ring records spanning the boreal tree line of North America published by dendroclimatologists Gordon Jacoby and Rosanne D’Arrigo.23 These records didn’t extend any further back than A.D. 1400, however, and that’s when we could no longer achieve a reliable reconstruction. This result actually made perfect sense since the pattern of twentieth-century warming in the instrumental record showed particularly strong warming in western and northern North America—precisely where these tree ring data were located. Moreover, a previous analysis of long climate model simulations had suggested that western North America was a “sweet spot” for estimating the average temperature of the Northern Hemisphere.24

We had other proxy data from this region, and they extended considerably farther back in time, in many cases more than a thousand years. There was a group of tree ring records from high-elevation sites in the western United States (primarily California, Nevada, and Arizona) that should in principle have reflected temperature variations in the region. Yet, despite the availability of these data, our validation tests were telling us that we couldn’t go further back than six centuries. Intrigued by this apparent inconsistency, I undertook a closer comparison of the two different North American datasets.

Something rather remarkable emerged when the two datasets were laid on top of each other. The two tracked each other almost perfectly from the beginning of their period of overlap (A.D. 1400) until the early nineteenth century. Then the two series began to diverge, with the western U.S. series showing an almost exponential increase in tree ring growth relative to D’Arrigo and Jacoby’s boreal tree line series. Then, at the beginning of the twentieth century, the two series began tracking each other again. As it turns out, the likely reason for this enigmatic observation had already been discussed in the scientific literature.

It was known that high-elevation trees are often not limited in growth simply by climate conditions such as growing season warmth, but also by carbon dioxide levels. Trees need carbon dioxide for photosynthesis, but immersed in the thinner atmosphere of high elevations they may be somewhat starved of this resource. In a 1993 article, Graybill and Idso had shown that these very trees might be expected to exhibit a positive growth response to increasing atmospheric carbon dioxide levels.25 This so-called CO2 fertilization mechanism could explain the divergence between the growth rates of the high-elevation western U.S. trees and the low-elevation boreal tree line stands: The timing of the divergence was almost perfectly correlated with the exponential rise of atmospheric carbon dioxide since the early nineteenth century associated with the Industrial Revolution. The disappearance of the divergence in the twentieth century was consistent with warmth once again returning as the key factor controlling the growth of the high-elevation trees in the presence of adequate carbon dioxide.

By correcting for that carbon dioxide effect through comparing otherwise similar trends in low- and high-elevation temperature-sensitive North American trees,26 it seemed we might now be able to make use of the far-longer-term western U.S. data. Indeed, when we used the corrected version of the western U.S. tree ring data in our analysis, our validation tests gave us the green light; we could indeed now meaningfully reconstruct Northern Hemisphere average temperatures over the entire past millennium.

Despite this success, we were rather guarded in our conclusions, recognizing that our ability to obtain a reliable millennial Northern Hemisphere temperature reconstruction relied heavily on those western U.S. tree ring data as well as our somewhat ad hoc correction for potential CO2 fertilization effects. The abstract of our article, entitled “Northern Hemisphere Temperatures During the Past Millennium: Inferences, Uncertainties, and Limitations,” stated: “We focus not just on the reconstructions, but the uncertainties therein, and important caveats,” and “Though expanded uncertainties prevent decisive conclusions for the period prior to A.D. 1400, our results suggest that the latter 20th century is anomalous in the context of at least the past millennium” (emphasis added). The expanded uncertainties were a result of additional cross-checks that indicated that the reconstruction was less effective at capturing century-scale and longer variations in earlier centuries, which led us to increase the error bars relative to MBH98. Even with these larger uncertainties taken into consideration, the reconstruction indicated that the 1990s were likely the warmest decade and 1998 likely the warmest year of the millennium.27

Our new paper28 (henceforth “MBH99”), published just under a year after our original Nature article, once again garnered a fair amount of media attention, including a major spread in the Tuesday science section of the New York Times. But perhaps because it represented a cautious and incremental development relative to our earlier work and appeared in the lower-profile journal Geophysical Research Letters (and wasn’t published on Earth Day), it didn’t make quite the same splash, at least at the time. The article, however, would soon gain the attention of climate change contrarians, who perceived that our findings undermined one of their primary arguments against human-caused global warming: that a period of warmth comparable to that of the present day had existed in the relatively recent past, prior to any appreciable increase in greenhouse gas concentrations.

The Third Assessment Report
 

In order to understand the rise to prominence of the hockey stick, it is necessary to delve into the history behind the IPCC Third Assessment Report published in 2001. It was in that publication that our work truly entered onto the world stage. There is a pyramid-like hierarchy of IPCC report authorship. For any given chapter, there are dozens of contributing authors, fewer than a dozen lead authors, and, among the latter, two convening authors who have primary responsibility for the chapter. While I had been nominated to be an author of some sort prior to the publication of our work on paleoclimate reconstructions, I was still relatively fresh out of graduate school, and I was surprised when I learned in late 1998 that I had been selected as a lead author for the new report—a choice presumably related to the scientific attention our recent work had received.

My task as a lead author was to work with the numerous contributing authors in assessing the state of knowledge regarding evidence from the paleoclimate record, which—as in the previous IPCC reports—was part of the “observations” chapter. The first job was to solicit input from the leading experts in the field, including Keith Briffa and Phil Jones of the University of East Anglia’s Climate Research Unit, who had performed their own proxy reconstructions of past climate, and Henry Pollack, a researcher at the University of Michigan who had derived an independent assessment of past temperatures from boreholes.29 Boreholes are deep holes in the ground generated for purposes of geophysical exploration. Under the right circumstances (when there is minimal intrusion of fluid flow, the properties of the bedrock are reasonably uniform, changes in seasonal snow cover are minimal, etc.), the penetration of heat from the surface down into the upper layer of Earth can reasonably be assumed to follow a simple diffusion process. The physics of diffusion dictates that the vertical temperature profile down the hole can then be used to provide an estimate of how temperatures at the surface changed back in time.

To be credible as a true assessment of prevailing scientific understanding, IPCC reports must accurately reflect the diverse views within the scientific community on any particular issue—no simple task when it comes to contentious disciplines such as climate change. In addition, since the IPCC report is an assessment report, not simply a literature review, it is necessary that the IPCC evaluate the collective work of the scientific community in such a way that it is clear to readers on what points scientists agree, and where there is still active debate.

There were several rounds of discussion among the lead authors regarding each of the various drafts of our chapter. The lead authors included scientists with a wide range of views such as John Christy, a scientist with a somewhat contrarian outlook on climate change. In the end, whatever was said in the chapter would have to meet with John’s approval. Moreover, whatever would be concluded in our chapter would have to withstand the scrutiny of the rigorous IPCC review process.30

My primary responsibilities involved the assessment of the paleoclimate records of past centuries.31 It would be essential in this work to reflect the diverse range of views in the recent scientific literature and to present the range of estimates that had been published. Any key conclusions arising from the chapter could not rely on one study or one group’s findings. They had to reflect a consensus of recent studies, if indeed that existed. The MBH99 hockey stick was shown in a plot by itself for two important reasons: (1) It was the only reconstruction done at the level of individual years rather than decadal or longer-term averages, and (2) it came with error bars, which the other reconstructions didn’t. Thus, unlike other studies, it spoke to whether recent years, such as 1998, stood out as unusual against the backdrop of the longer-term reconstruction and its uncertainties.

An additional plot in the chapter compared three different independent or largely independent quantitative reconstructions of Northern Hemisphere temperatures over the past millennium. One was an estimate by Keith Briffa and collaborators based on tree ring density (as opposed to ring width) measurements that extended back six centuries,32 while the other two—each extending back the full millennium—were the Jones et al. multi-proxy estimate discussed earlier in the chapter and the MBH99 hockey stick. Each showed recent warming to be anomalous in the context of the longer-term temperature history of the record. Another reconstruction of Northern Hemisphere temperatures over the past millennium by Crowley and Lowery was published too late to be included in the comparison figure, but its conclusions, similar to those of the other three reconstructions, were summarized in the IPCC chapter.33

Yet another figure in the chapter depicted the Pollack et al. estimate of past temperature change from borehole records, an estimate that was entirely independent of the other proxy estimates. Though the borehole temperature reconstructions came with their own caveats, they provided independent evidence that recent warming was unusual in at least a five-hundred-year time frame—as far back as reliable borehole temperature estimates went. A separate plot in the chapter showing glacier mass balance records spanning the past five hundred years indicated that the melting of mountain glaciers worldwide too was unprecedented over at least this time frame.

Collectively, the data clearly indicated that the modern warming was unprecedented in a long time frame. But only two estimates (the Jones estimate and the MBH99 estimate) gave a quantitative depiction of hemispheric-scale temperature changes for the full millennium, and only one (the MBH99) had error bars attached to it. After much discussion among all the lead authors, a consensus was reached on a tentative conclusion. The word likely, the group decided, would be attached to the conclusion that recent warming for the Northern Hemisphere on the whole was anomalous in a millennial context. In the parlance of the IPCC, this careful phrasing indicated confidence of about 67 percent, that is, a two-out-of-three chance that the conclusion was correct. That is a far cry from the 90 percent threshold required for “confident” inferences—what in IPCC parlance was referred to as “very likely.” Like MBH99 itself, the IPCC Third Assessment Report was extremely cautious in the level of confidence it attached to its conclusion that recent warming was anomalous in a millennial context.
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Figure 4.2: Competing Estimates of Millennial Temperature Trends
The graph compares different reconstructions of Northern Hemisphere temperature trends over the past thousand years as shown in the 2001 IPCC Third Assessment Report. Shown for comparison is the instrumental record from the mid-nineteenth to late twentieth centuries. The data have been smoothed to emphasize multidecadal and longer timescale variations.
 

The Implications
 

Though we didn’t quite realize it at the time, the gauntlet had been laid down with the initial publication of the extended MBH99 millennial hockey stick and, especially, its subsequent prominence in the 2001 IPCC report. We had taken on a sacred cow of climate change contrarianism: the medieval warm period (MWP). Our reconstruction did not “eliminate the MWP,” as our detractors liked to claim.34 It did in fact include a period of relative warmth during the medieval era of the eleventh to fourteenth centuries. While medieval conditions were relatively warm, however, the modern tip of the blade—as can be seen in the graphic featured in the prologue—was warmer than the peak reconstructed medieval warmth.

One pillar of the contrarian case against human-caused climate change was that the mere existence of a warmer period centuries earlier somehow disproved any human influence on modern warmth. In reality, this was not true. Scientists had known for some time, for example, that there were periods in the deep geological past during which temperatures were warmer than today, such as in the mid-Cretaceous period 100 million years ago. The reason was atmospheric CO2 concentrations that were several times higher than today owing to the slow geological processes that modify atmospheric composition on very long timescales. It was indeed possible that other natural factors, be they changes in solar output or volcanic activity, could have led to conditions that were as warm as today.

Whether conditions in past centuries might have been warmer than today, then, would not have a scientific bearing on the case for the reality of human-caused climate change. That case, as we’ve seen, rests on multiple independent lines of evidence: the basic physics and chemistry of the greenhouse effect, for example; the relationship between greenhouse gas concentrations and temperatures over geological time; and a pattern of observed climate change that can only be explained by climate models when human-produced greenhouse gases are included in the calculations. While the presence of a medieval warm period warmer than today would not negate the reality of modern human-caused climate change, evidence of its absence nonetheless would take away an important (if misguided) talking point of contrarians—something of which they were well aware.

Our finding that recent warming was anomalous in a long-term (now, apparently, millennial) context was suggestive of the possibility that human activity was implicated in the warming. I was always very careful not to claim that our work could firmly establish a human role in the warming. To draw such a conclusion based on our work alone would necessarily buy into the classic logical fallacy of “correlation without causation.” We had established correlation—the anomalous warming that we documented coincided with the human-caused ramp-up in greenhouse gas concentrations—but we hadn’t established causality.

A little more than a year after we had published our millennial hockey stick reconstruction, paleoclimatologist Thomas Crowley of Texas A&M University (and coauthor of the Crowley and Lowery reconstruction discussed earlier) published findings based on the use of a theoretical climate model simulation designed to investigate causes of past temperature change.35 Crowley subjected the model to estimated changes in natural factors over the past thousand years using indirect measures of changes in solar output and explosive volcanic activity, information on both of which can be recovered from atmospheric deposits in polar ice cores. These simulations revealed that the natural factors could explain the extent of medieval warmth in our reconstruction; in the model, this warmth arose from a relative lack of cooling volcanic eruptions combined with relatively high levels of solar output. The natural factors could also explain the cooler conditions of the ensuing Little Ice Age, which resulted from relatively low levels of solar output and more frequent explosive volcanic eruptions. Fed the natural factors only, the model could not, however, reproduce the abrupt twentieth-century warming. In fact, the model predicted that the climate should have cooled in recent decades, rather than warmed, if only natural factors had been at play. It was only when Crowley added the modern human influences—increasing greenhouse gas concentrations primarily from fossil fuel burning and the regional cooling effect of industrial sulfate aerosols emissions—to the model simulation that it was able to track the hockey stick all the way through to the present. The conclusion was clear: Natural factors could explain the temperature changes of the past millennium through the dawn of the Industrial Revolution, but only human influences could explain the unusual recent warming. Causality was at least tentatively established now.
  


Chapter 5
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The Origins of Denial


Doubt is our product since it is the best means of competing with the “body of fact” that exists in the mind of the general public.


—Unnamed tobacco executive, Brown & Williamson (1969)


In the 1990s, as the scientific evidence for human-caused global warming grew stronger and calls for action to curtail greenhouse gas emissions grew louder, fossil fuel industry executives made a critical decision. Rather than concede the potential threat climate change posed and the necessity of ultimately reducing fossil fuel use, they would instead engage in a massive, media-savvy public relations campaign. The strategy was simple: While presenting a seemingly forward-thinking, pro-environmental public face, oil companies and allied economic and political interests would, behind the scenes, use various means to sow doubt about the validity of the underlying science on climate change. It was a finely tuned balancing act intended to forestall any governmental policy action to regulate greenhouse gas emissions while seeking to maintain a positive corporate image.

Doubt Is Their Product
 

The source of the chapter’s opening quote is David Michaels’s Doubt Is Their Product.1 The book describes the corporate public relations campaigns that the tobacco and other industries used for decades to discredit research demonstrating adverse health impacts of their products—a campaign that was successfully satirized in the 2005 movie Thank You for Smoking. The striking similarity with the tactics of climate change denial did not go unnoticed by former Science magazine editor-in-chief Donald Kennedy, who commented on the book’s jacket, “if you’re worried about climate change, keep worrying, because the same program is underway there.”

In The Republican War on Science, Chris Mooney argues that the corporate-funded public relations campaigns of recent decades aimed at discrediting the science behind policies designed to protect our environment and health arose from conservative distaste of governmental regulation.2 Those campaigns came to a head, he suggests, in the extreme antiregulatory atmosphere of the George W. Bush administration of 2000–2008. Legislation such as the Data Quality Act of 2001 saddled government agencies with onerous requirements on how they must respond to demands and complaints from industry groups regarding any data or scientific studies used in establishing government policy. It was, in Mooney’s words, “a science abuser’s dream come true,” and it signaled the increasing politicization of science at the very time the hockey stick was coming to prominence.

Industry groups sought to frame the public discourse by constructing, to use the characterization of Naomi Oreskes and Erik Conway in Merchants of Doubt,3 a virtual Potemkin village of pseudoscience institutions—think tanks, journals, news sites, and even a cadre of supposed experts, ideally with prestigious affiliations—to promote their own scientific (or, more aptly, antiscientific) messaging. These professed experts were used to promote industry-favorable views in the framing of policy-relevant matters of science, to manufacture doubt about mainstream scientific findings disadvantageous to their client, and to generate pseudoscientific sound bites that could be presented to the public under the auspices of neutral-sounding groups.4 Using this tactic, industry advocates have, in the words of famed Stanford environmental scientists Paul and Anne Ehrlich, “sowed doubt among journalists, policymakers, and the public at large about the reality and importance” of an array of societal and environmental threats.5 The Ehrlichs coined the term brownlash to characterize this orchestrated backlash against “green” policies.

The choice of language employed in antiscientific attacks is worthy of particular attention, as it has been exploited by purveyors of disinformation in a distinctly Orwellian manner, often to great effect in the public discourse. Their lexicon features simple, pithy terms like “sound science” that are repeated as mantras. Who, after all, could be against sound science? Implicit in this motif, however, is the notion—wholly inconsistent with the way science actually works—that the scientific enterprise must offer absolute proof if it is to be used to inform policy. Like a defense lawyer, industry special interests seek to introduce some measure of doubt into the public mindset. The demand for sound science is made for a curiously selective array of findings, be they the ozone-depleting properties of the chlorofluorocarbons (CFCs) once used in spray cans, or the adverse health effects of industrial mercury pollution. The true metric applied by industry special interests is, of course, not the actual quality of the underlying science, but simply this: Are the scientific findings in some way inconvenient to their clients (the health insurance industry, the pharmaceutical industry, the chemical industry, the fast food industry, or, of course, the fossil fuel industry)?

If so, those findings are quickly labeled “junk science” and are purported to represent the flawed or even fraudulent claims advanced by a cabal of ostensibly corrupt university professors, scientists, journal editors, and governmental science funding agencies. Mooney notes that, from the language being used, “you would think that environmental science, as conducted by America’s leading universities, suffers from endemic corruption on a scale reminiscent of Tammany Hall.”6 The effort seeks simultaneously to paint scientists as enemies of the people and to spread doubt and confusion about established scientific findings. Meanwhile, it encourages educators to “teach the controversy”7 when—scientifically speaking—there is none.

There is rich irony here, as the clearest cases of true junk science seem to have resulted from the corruptive influence of industry itself. Particularly striking examples can be found in the area of biomedical science and pharmaceuticals, where there have been numerous high-profile scandals involving companies that either ghostwrote articles for scientific journals singing the praises of their particular pharmaceutical product8 or suppressed, through threat of litigation, scientific publications damaging to the credibility of their advertised claims.9

The attacks are typically carried out by organizations and groups with names like “Citizens for a Sound Economy” that masquerade as grassroots entities but in reality represent powerful industries, and have hence been termed “Astroturf” organizations. These groups employ ideologically aligned media outlets and a network of lawyers, lobbyists, and politicians to advance their message. Their efforts are aided by honest citizens, and sometimes even by mainstream media outlets, who are taken in and exploited, often unwittingly, to create an echo chamber of mass disinformation that permeates our airwaves and television screens and the Internet.
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Figure 5.1: Teach the Controversy
A Doonesbury cartoon encapsulates the spirit of attacks on the science relevant to environmental and consumer protections. [DOONESBURY © G. B. Trudeau. Reprinted with permission of UNIVERSAL UCLICK. All rights reserved.]
 

A central focus of many of these campaigns in recent years has, of course, been the discourse over global warming and climate change. For more than a decade, the scientific community, in its effort to communicate the threat of climate change, has had to fight against the headwind of this industry-funded disinformation effort. The collective battles are what I term the “climate wars.”

The Climate Wars
 

The evidence for a well-organized, well-funded, and orchestrated climate change disinformation campaign has been laid out in detail on public interest group Web sites,10 in articles in popular magazines,11 and by an increasingly rich array of scrupulously researched books on the topic.12 The campaign has its roots in the larger industry-funded public relations efforts that emerged during the 1970s and 1980s over acid rain, ozone depletion, missile defense, stem cell research, biodiversity loss, and a host of other issues.13 Foreshadowing the climate change denying tactics outlined in the 2002 Luntz memo were the activities of the Global Climate Coalition (GCC). Formed in the late 1980s, the GCC was a consortium of more than fifty companies and trade associations representing chemical, mining, automotive, transportation, fossil fuel, shipping, farming, power, defense, pharmaceutical, and manufacturing industries with the purpose of funding and organizing opposition to emerging policy efforts aimed at greenhouse gas emission reductions. They played a critical role, it may be recalled, in the attacks on Ben Santer, accusing him of “political tampering” and “scientific cleansing” following publication of the IPCC Second Assessment Report.

In April 1998, just days after the publication of our original hockey stick article, new revelations surfaced about a prominent GCC member, the American Petroleum Institute (API). Internal documents leaked to the New York Times showed it was hatching a plan to “recruit a cadre of scientists who share the industry’s views of climate science and to train them in public relations so they can help convince journalists, politicians and the public that the risk of global warming is too uncertain to justify controls on greenhouse gases.”14 The GCC itself was disbanded in 2001 following the defection of prominent members such as British Petroleum that—with some irony, in retrospect—were concerned about the negative public relations of being associated with an anti-environmental agenda.15 While the GCC no longer itself exists, the denialist campaigns continued unabated. Other fossil fuel interests—oil giant ExxonMobil being a big player among them—have continued to fund groups spreading climate change disinformation for years.

Wealthy privately held corporations and foundations with close interests in, or ties to, the fossil fuel industry, such as Koch Industries16 and the Scaife Foundations,17 have become increasingly active funders of the climate change denial campaign in recent years. Unlike publicly traded companies such as ExxonMobil, these private outfits can hide their finances from public view, and they remain largely invulnerable to outside pressure. In recent years, as ExxonMobil has been pressured by politicians on both sides of the aisle to withdraw from funding the climate change denial movement,18 Koch and Scaife have stepped up, contributing millions of dollars to the effort.

Many organizations have settled in the Potemkin village of climate change denial. Among them are the American Enterprise Institute, Americans for Prosperity, Advancement of Sound Science Center, Competitive Enterprise Institute, Cato Institute, Hudson Institute, George C. Marshall Institute, Fraser Institute, Heartland Institute, Alexis de Tocqueville Institution, Media Research Center, National Center for Policy Analysis, and Citizens for a Sound Economy (better known now as Freedomworks). There are literally dozens of others.19

Among the willing accomplices in the campaign of deceit are the various media outlets that often propagate climate change disinformation in their editorial and opinion pages. These venues include newspapers such as the National Post and Financial Post in Canada; the Daily Telegraph, Times, and Spectator in the United Kingdom; and U.S. newspapers such as the Washington Times and the various outlets of the Murdoch, Scaife, and Anschutz conservative media empires, which include not only prominent outlets such as Fox News and the Wall Street Journal, but syndicates such as the regional Examiner.com network and Web sites like Newsbusters.

Agents of Denial
 

Not only are there connections between the current campaign to attack the science of climate change and past industry-funded campaigns to deny other industrial health and environmental threats such as the dangers of smoking tobacco and of acid rain, environmental mercury contamination, and ozone depletion. Some of the very same scientists have been employed as advocates for not just one or two, but many of these issues. Think of them as all-purpose deniers.

The grandfather of all-purpose denial was Frederick Seitz, a solid-state physicist possessing impressive scientific credentials. Seitz was a former head of the U.S. National Academy of Sciences and in 1973 was awarded the prestigious Presidential Medal of Science. Seitz found common cause with two other similarly minded physicists—Robert Jastrow, founder of the NASA Goddard Institute for Space Studies (GISS) laboratory now directed by James Hansen, and Nicholas Nierenberg, one-time director of the Scripps Institution for Oceanography—in supporting and advocating for President Ronald Reagan’s 1980s missile defense program.20 The Strategic Defense Initiative was controversial enough that the issue of whether it was wise, let alone efficacious, divided the physics department faculty at UC Berkeley where I was doing my degree at the time.21

In 1984, the three scientists joined together to form the George C. Marshall Institute—a conservative think tank that Newsweek magazine called a “central cog in the denial machine.”22 Their chief mission was to combat efforts by Cornell University planetary scientist Carl Sagan and others who sought to raise awareness about the potential threat of “nuclear winter.” The massive detonation of nuclear warheads during a thermonuclear war, Sagan and others hypothesized, might produce a global dust cloud as devastating for humanity as the asteroid-induced global dust storm that ended the reign of the dinosaurs. The concept had even penetrated into popular culture with the 1983 song “Walking in Your Footsteps” by the Police.23 That nuclear winter projections were based on climate models brought climate modeling onto the radar screen of Seitz, Jastrow, and Nierenberg, and it set the stage for their later role as key climate change deniers.

Upon retirement from academia in the late 1970s, Seitz worked for the tobacco giant R.J. Reynolds for roughly a decade. In this capacity, he accepted more than half a million dollars while lending his scientific credibility to advocacy efforts aimed at downplaying the health threats posed by the smoking of tobacco.24 In the early 1990s, Seitz went on to chair the George C. Marshall Institute full time, where he campaigned against the reality of global warming and the threat CFCs posed to the ozone layer.25

In 1998, in conjunction with yet another climate change denial group, the Oregon Institute of Science and Medicine, Seitz spearheaded a petition drive opposing the Kyoto Protocol to limit greenhouse emissions, mailing the petition with a cover letter and an article attacking the science of climate change to a broad list of recipients. He portrayed these materials as having the imprimatur of the National Academy of Science (NAS) by formatting the article—” Environmental Effects of Increased Atmospheric Carbon Dioxide” by Arthur B. Robinson, Noah E. Robinson, and Willie Soon—as if it had been published in the prestigious Proceedings of the National Academy of Science (PNAS), which it definitely had not been. Seitz even signed the enclosed letter using his past affiliation as NAS president. The NAS took the extraordinary step of publicly denouncing Seitz’s efforts as a deliberate deception, noting that its official position on the science was the opposite of that expressed in Seitz’s letter. The matter, coincidentally enough, played out just days before the publication of our 1998 hockey stick article in Nature.26

The “Oregon petition,” with thirty-one thousand nominal “scientist” signatories, has often been touted as evidence of widespread scientific opposition to the science underlying human-caused climate change. However, a subsequent analysis by Scientific American found that few of the signatories were even scientists (the list included the names Geri Halliwell, one of the Spice Girls; and B. J. Hunnicutt, a character from the TV series MASH).27

Questionable petitions, misleading articles, and, as we’ll see, even one-sided conferences constitute key modi operandi in the world of climate change denial. There was indeed a distinct feeling of déjà vu in fall 2007, when I, and many other scientists and engineers, received a packet in the mail consisting of an updated “article” by several of the same authors promoting the same myths and half-truths (e.g., the medieval warm period was warmer than today, the Sun is driving observed temperature changes, and so on). This article, too, was formatted to look as if it had been published as a peer-reviewed journal article,28 and yet again was accompanied by a petition demanding the United States not sign the Kyoto Protocol. The origin of these materials was, once again, the Oregon Institute of Science and Medicine.

That group’s activities seemed to be part of a coordinated effort. One year earlier, Kenneth Green of the American Enterprise Institute (AEI) was implicated in what at least appeared to be an attempt to solicit pieces from climate scientists critical of a recently published IPCC report in return for a cash award of $10,000.29 In addition, in recent years, the Heartland Institute, a group that has been funded by both tobacco (Philip Morris) and fossil fuel (Exxon, Koch, Scaife) interests, has financed a series of one-sided conferences on climate change, featuring a slate of climate change deniers, many with no discernible scientific credentials, and most with financial connections of one sort or another to the fossil fuel industry or groups they fund.30

S. Fred Singer, whom we met in previous chapters, followed in Seitz’s footsteps. Like Seitz, Singer’s origins were as an academic and a scientist, and like Seitz, he left the academic world in the early 1990s31 to advocate against what he called the “junk science” of ozone depletion, climate change, tobacco dangers, and a litany of other environmental and health threats.32 He founded an entity in 1990 called the Science and Environmental Policy Project (SEPP)33 that he used to launch his attacks and has also received considerable industry funding for his efforts.34 Singer was the principal behind the denialist response to the IPCC Fourth Assessment Report, the so-called Nongovernmental International Panel on Climate Change (NIPCC) funded by the aforementioned Heartland Institute, and characterized by ABC News as “fabricated nonsense.”35

Singer, like Seitz, has been accused of having engaged in serious misrepresentation, in this case involving the great scientist Roger Revelle.36 Revelle was instrumental in our early understanding of human-caused global warming and the potential threat of continued fossil fuel burning. He is also credited with having inspired many of today’s leading climate scientists and is cited by former U.S. vice president Al Gore as the origin for his concern about climate change. In 1991, shortly before Revelle’s death, Singer added Revelle as a coauthor to a paper he published in the Cosmos Club journal Cosmos. The paper attacked the science of climate change and was nearly identical in both title and content to a paper that Singer had previously authored alone.37 Reports from both Revelle’s personal secretary and his former graduate student Justin Lancaster suggest that Revelle was deeply uncomfortable with the manuscript, and that the more dismissive statements in the paper were added after Revelle—who was gravely ill at the time and died just months after the paper’s publication—had an opportunity to review it.38

While Seitz and Singer may have been the most prolific and versatile of the denialists, other scientists have served as specialists in the climate change denial movement. Frequently, though not always, they do so with either direct or indirect financial compensation and support from the fossil fuel industry.39 Many write op-eds and opinion pieces for conservative-leaning newspapers or outlets supported by industry, such as TechCentralStation. Often they are sponsored to go out on the climate change denial lecture circuit, or they write books that are promoted, marketed, and even published by fossil-fuel friendly groups.

One of the more formidable among them is Richard Lindzen. His credentials, like those of Seitz, are impressive; he is a chaired professor at MIT and a member of the National Academy of Sciences. Lindzen—who also has received money from fossil fuel interests40—is perhaps best known for his controversial views that climate models grossly overestimate the warming effect of increasing greenhouse gas concentrations. It all has to do with the issue of climate feedbacks. Feedbacks, as we have seen, are mechanisms within the climate system that can act either to amplify (positive feedback) or diminish (negative feedback) the warming expected from increasing greenhouse gas concentrations. If a climate scientist has spent a career looking for missing feedbacks in climate models that are always of the same sign (positive for a “true believer” and negative for a “denier”), one might reasonably suspect that the endeavor has not been entirely objective. (Ironically, the one missing feedback I’ve argued for in the climate system is a negative one41—a rather inconvenient fact for those who would like to label me a “climate change alarmist.”)

Lindzen has made a career of searching for missing feedbacks, but apparently only negative ones. Indeed, it seems as if he has never met a negative feedback he didn’t like. And he has been quick to trumpet his claims of newly found negative feedbacks in op-eds, opinion pieces, and public testimony,42 arguing time and again that his findings point to an overestimation of warming by models and are an indication that climate change is an overblown problem. Yet each of his past claims has evaporated under further scrutiny.

For years, Lindzen has argued that hypothesized but as yet unestablished negative feedbacks in the climate system will offset the very large positive feedbacks arising from increased evaporation of water into the atmosphere and melting of snow and ice associated with global warming. He has argued that a doubling of CO2 concentrations will consequently only raise global average temperatures by roughly 1°C (and with zero uncertainty!). Yet the diversity of evidence from the paleoclimate and modern climate record suggests that less than 2°C warming for CO2 doubling is highly unlikely.43

In 1990, Lindzen argued that a drying and cooling of the upper troposphere would mitigate global warming,44 but later in effect conceded that further work had demonstrated that the mechanism he had proposed was not viable.45 In 2001 he promoted a new hypothesis, the so-called “iris” effect,46 in which warming ocean temperatures would supposedly lead to fewer high clouds, causing surface temperatures to cool down.47 Once again, this hypothesis didn’t hold up under scrutiny by other scientists.48

Undeterred, Lindzen claimed to find evidence for an additional, new negative cloud feedback, this time based on a putative statistical relationship between tropical sea surface temperatures and satellite measurements of the radiation escaping to space.49 He claimed that when the tropics warm up, there are more low reflective clouds, causing more solar radiation to be returned to space, thus tending to cool the surface. When climate researcher Kevin Trenberth of the National Center for Atmospheric Research (NCAR) and his collaborators examined Lindzen’s claims closely,50 however, they found the data points Lindzen had chosen to be curiously selective, and the claimed relationship not supported when a more objectively chosen sample was used.51 A subsequent analysis by other researchers concluded that the available data may actually support a positive overall cloud feedback, not a negative one.52

Pros and Amateurs
 

People like Seitz, Singer, and Lindzen have been in the front lines of professional climate change denial. But others have participated as well. There is a whole corps of columnists and commentators who help promote climate change disinformation. In the United States, they include prominent radio and TV commentators such as Rush Limbaugh, Glenn Beck, and Sean Hannity, as well as many other lesser known, but similarly active and effective protagonists. Some, such as Bret Stephens of the Wall Street Journal and Debra Saunders of the San Francisco Chronicle, also operate with the imprimatur of ostensibly mainstream news organizations.

The boundaries between journalist, commentator, and paid industry advocate have become increasingly blurred with the development of the new media. Consider in the United States, for example, individuals such as Christopher Horner of the Competitive Enterprise Institute and James Taylor (no, not the singer-songwriter made famous by “Fire and Rain” and “Sweet Baby James”) of the Heartland Institute. Though employed as lobbyists or lawyers by the industry-funded Competitive Enterprise Institute, they are regularly granted a forum by conservative news outlets to pen pieces attacking climate science and climate scientists. Tobacco and fossil fuel industry lobbyist Steven J. Milloy sometimes appears as a “junk science expert” on Fox News.53 He runs a site called junkscience.org, billing himself, with no apparent sense of irony, as the “junk man.” In the United Kingdom, Christopher Booker of the Telegraph has such a biased record of reporting on environmental issues that it has earned him the title of “patron saint of charlatans” from award-winning Guardian journalist George Monbiot.54

Video also has played an increasingly important role in climate change denial. Martin Durkin of the United Kingdom produced the ironically entitled documentary “The Great Global Warming Swindle.” British media regulator Ofcom found that the film “did not fulfill obligations to be impartial and to reflect a range of views on controversial issues” and that it “treated interviewees unfairly.”55 This problem was particularly evident in Durkin’s interview of MIT physical oceanographer Carl Wunsch, who was upset by the way his words were edited to imply a contrarian viewpoint very much at odds with his actual views.56

Then there is the recently deceased science fiction writer Michael Crichton. One of Crichton’s last novels, State of Fear, was a thinly veiled climate change denialist polemic masquerading as an action adventure novel. Crichton even was invited as a witness in a U.S. Senate committee hearing held by Senator James Inhofe (R-OK) to sow doubt on the reality of climate change. It is telling that Inhofe had to turn to a science fiction novelist to make his case.

The United Kingdom has produced some of the more colorful climate change deniers. Christopher Monckton, the third viscount Monckton of Brenchley, has emerged on the denial scene in recent years. He claims to be an expert on climate change, though he has no formal scientific training. Richard Littlemore of the fossil fuel industry watchdog group DeSmogBlog tells us that Monckton has been caught on several occasions “indulging in deliberate manipulation of scientific data to arrive at misleading conclusions about climate science.”57 Monckton’s assertions aren’t confined to science; he has even claimed, falsely, to have won the Nobel Prize.58 After he had repeatedly represented himself publicly as a member of the House of Lords, the clerk of Parliament took the unprecedented step of publicly demanding he cease and desist making this false claim.59

Then there are the amateurs down in the trenches who execute the ground game in the climate wars. Many of these individuals are simply ill informed, and are no doubt acting in good faith in expressing what they believe to be honest skepticism. But strident claims without substance abound, as do absurd accusations against others. Some of the amateurs are more than willing to engage in some degree of mischief, whether it be taking advantage of the IPCC open review process by flooding its authors with countless frivolous comments (each of which must be responded to, according to IPCC rules) or exploiting the Freedom of Information Act (FOIA) and related laws to launch frivolous requests for documents and private correspondence of scientists. A since deceased Tasmanian named John Daly, with his Web site “Still Waiting for Greenhouse,” provided an early proof-of-concept for how a single individual with nothing more than a Web site could battle mainstream climate science by peddling contrarian views and maligning the work of dedicated scientists.

Today, much of the trench warfare takes place on the Internet. Former mining industry consultant Stephen McIntyre is especially well known for his broadsides against established climate science. McIntyre frequently uses his Web site climateaudit to launch attacks against climate scientists themselves, often leveling thinly veiled accusations of fraud and incompetence—once, for example, titling a post about a highly respected NASA climate scientist with the rhetorical question “Is Gavin Schmidt Honest?”60

Since then, a number of other amateur climate change denial bloggers have arrived on the scene. Most prominent among them is Anthony Watts, a meteorologist for a Fox News AM radio affiliate in Chico, California, and founder of the site “Watts Up with That?” which has overtaken climateaudit as the leading climate change denial blog. Watts also started the Web site SurfaceStations.org, which purported to identify poorly sited meteorological stations in the United States in an effort to demonstrate that the instrumental record of warming temperatures is hopelessly compromised by instrumental measurement biases. With the assistance of the Heartland Institute, Watts published a glossy, very official-looking report about the project, showing lots of photos of ostensibly badly sited meteorological stations, with plots of the supposedly compromised records.61

Curiously absent from that report, however, was any direct comparison showing what the surface temperature record looks like both with and without the sites that Watts deemed unworthy. Scientists at the National Oceanic and Atmospheric Administration (NOAA) went ahead and calculated it themselves, producing versions of the continental U.S. average temperature curve both with and without the records in question. You can probably anticipate the result: It was difficult to distinguish the “with” and “without” versions within the thickness of the plot curves. Eliminating the “suspect” data made virtually no difference at all; in fact, the small bias that was found was of the opposite sign. The “corrected” record showed slightly more warming!62 This is just one example of a favored modus operandi among climate change contrarians: hyping real or imagined errors that make no difference to any significant scientific conclusions—the scientific equivalent of a identifying a typo in a report.

Finally, there is the front line of the climate change denial ground attack. It consists of anti-climate-science activists and conspiracy theorists who operate largely under the radar screen but nonetheless play an essential role in the denial agenda. Their primary tool is the “cut-and-paste,” the repetition of contrarian talking points in arguments with friends, neighbors, relatives, and coworkers; in letters to editors of local newspapers; in online newsgroups; in comments sections of Internet news articles; and on blogs. Their role is not to be underestimated, as false statements repeated often enough help create the echo chamber of climate change disinformation.

Not all “amateurs” are what they appear to be. A primary goal of the disinformation machine is to manufacture an illusion of grassroots support. This can be achieved by hiring ringers to pose as ordinary citizens, posting standard contrarian talking points and responses in online news threads, blogs, and the like. Prominent climate change deniers have occasionally been identified making use of a so-called sock-puppet (a “fake online identity to praise, defend or create the illusion of support for one’s self, allies or company”63). Stephen McIntyre, for example, was found leveling online attacks hiding behind the sock-puppet “Nigel Persaud,” while Michael Fumento of the Hudson Institute, perhaps best known for his attacks on environmental activist turned cinematic heroine Erin Brockovich, was once discovered posting self-supporting comments as “Tracy Spencer.”64

Swiftboating Comes to Climate Change
 

One of the more unseemly features of the climate change denial campaign has been its use of character assassination as a tool for discrediting climate science itself. It is the art of the smear campaign that has come to be known as “swiftboating.” The connection with the term is in fact remarkably direct.

Marc Morano got his start working for radio commentator Rush Limbaugh before moving on to work for the ExxonMobil and Scaife-financed Conservative News Service (now Cybercast News Service).65 There, Morano was directly implicated in the original swiftboat attack on presidential candidate Senator John Kerry in the run-up to the 2004 presidential election.66 That attack had taken one of Kerry’s greatest strengths—he had been awarded three Purple Hearts for his service in Vietnam, while his opponent, George W. Bush, had avoided active duty—and, through a perversion of revisionist history, turned it instead into a perceived weakness.

Morano went on to become the pit bull of the climate change denial movement, launching swiftboat-like attacks as before, but this time directed against climate science and climate scientists. Among his many unsavory aspersions, he called NASA’s James Hansen a “wannabe Unabomber” (suggesting it may be “time for meds”).67 I too have been at the receiving end of Morano’s smears, having been called a “charlatan” responsible for “the best science that politics can manufacture.”68

Beginning in 2006, Morano’s efforts were funded on the taxpayer dime: He became a paid staff member on the Senate Environment and Public Works (EPW) Committee for Senate climate change denier Senator James Inhofe. From this perch, Morano promoted climate change denial talking points and launched attacks against climate scientists on the EPW Web site and through an e-mail listserv reaching large numbers of journalists and politicos. Undaunted after his position with Inhofe was terminated in 2009,69 Morano headed back through the revolving door, this time hired by a Scaife- and ExxonMobil-funded70 entity known as the Committee for a Constructive Tomorrow (CFACT) to run a new Web site called ClimateDepot.com. The site, which bills itself as “the Senate EPW website on steroids,”71 provides Morano with a platform from which he can continue his barrage against the climate science community. In 2010, for example, he proclaimed that climate researchers “deserve to be publicly flogged” for speaking out on the threat of human-caused climate change.72

Shoot the Messenger
 

While the tactic of swiftboating or “shoot the messenger” may have been honed by people like Marc Morano, it has a deeper history when it comes to environmental science in America. Rachel Carson, whose book Silent Spring73 in the early 1960s exposed the environmental threats from widespread use of the pesticide DDT, was the first to experience the wrath of industry-funded smear campaigns. The president of Monsanto Corporation, the largest producer of DDT, for example, called her “a fanatic defender of the cult of the balance of nature.”74 Despite the fact that her scientific findings have stood the test of time, attacks against Carson continue to this day. The Competitive Enterprise Institute boasts a Web site, rachelwaswrong.org, aimed solely at discrediting Carson’s legacy. The thinking seems to be, if they can bring down Rachel Carson, they can bring down the entire environmental movement.

Then there was Paul Ehrlich, with his The Population Bomb in the late 1960s, which introduced the public to the notion that our patterns of consumption and population increase were on a collision course with environmental sustainability. Among the many others who denounced Ehrlich as an alarmist purveyor of doom and gloom was Julian Simon of the Cato Institute, who accused Ehrlich of having led a “juggernaut of environmentalist hysteria.”75 Yet Ehrlich’s early warning has ultimately proven prophetic. In the 1990s, a group of more than fifteen hundred of the world’s leading scientists, including half of the living Nobel Prize winners at the time, concluded that “Human beings and the natural world are on a collision course,” inflicting “harsh and often irreversible damage on the environment and on critical resources.”76 The major national academies of the world have issued similar joint statements.77

A similar story holds for Herbert Needleman—like Rachel Carson, a fellow Pennsylvanian. Needleman’s research in the 1970s identified a link between environmental lead contamination and the impairment of childhood brain development. Lead industry-funded scientists accused him of misconduct in his analysis of data.78 He was ultimately exonerated after a thorough investigation by the National Institutes of Health, and his research findings have been validated by numerous independent studies over the decades.

Each of these scientists helped instill a wider recognition of the dangers posed by unprecedented, uncontrolled, and unchecked human alteration—be it biological, chemical, or physical—of our environment. Carson, Ehrlich, and Needleman were the forerunners of the climate scientists who would be similarly denounced for their inconvenient findings.

Stanford University’s Stephen Schneider was among the most articulate scientific voices in the climate change debate from the 1970s through his untimely passing in 2010. He was particularly effective in the way he confronted specious claims by climate change deniers with humor and his own brand of pithy witticisms.79 A respected scientist and member of the National Academy of Sciences, Schneider made seminal early contributions to the science of modeling Earth’s climate system and performed some of the key early climate change experiments. Later in his career, he spearheaded efforts in interdisciplinary climate science, such as integrated assessment—coupling projections of climate change and its potential effects with economic models in order to inform real-world decision making. He was a leading voice in the public discourse over what actions we must take to mitigate potentially devastating future changes in our climate.

Needless to say, Schneider was a target. In the early 1970s, when it was still unclear80 as to whether the warming effect of human-generated greenhouse gases or the cooling effect of sulfate aerosols would predominate, S. Ichtiaque Rasool and Schneider speculated, quite reasonably, that the latter might indeed win out if emissions of aerosols continued to accelerate.81 As it turns out, the world’s nations chose to follow a scenario in which the greenhouse warming would instead win out, an unintended consequence of the passage of clean air acts in the United States, Europe, and other industrial nations that required aerosols to be “scrubbed” from smokestacks prior to emission, primarily to solve the acid rain problem. But it easily could have turned out otherwise. The Rasool and Schneider paper nevertheless remains the source of the favorite contrarian talking point that goes something like: “Back in the 1970s, Steve Schneider was warning the world about global cooling!”

The attacks against Schneider didn’t stop with the global cooling myth. One of the most persistent smears relates to a statement he gave in a 1989 interview with Discover magazine:

 

On the one hand, as scientists we are ethically bound to the scientific method, in effect promising to tell the truth, the whole truth, and nothing but—which means that we must include all the doubts, the caveats, the ifs, ands, and buts. On the other hand, we are not just scientists but human beings as well. And like most people we’d like to see the world a better place, which in this context translates into our working to reduce the risk of potentially disastrous climatic change. To do that we need to get some broadbased support, to capture the public’s imagination. That, of course, entails getting loads of media coverage. So we have to offer up scary scenarios, make simplified, dramatic statements, and make little mention of any doubts we might have. This “double ethical bind” we frequently find ourselves in cannot be solved by any formula. Each of us has to decide what the right balance is between being effective and being honest. I hope that means being both.82



 

Contrarians, like Martin Durkin in his “The Global Warming Swindle” polemic, are fond of editing Schneider down to the misleading snippet “we have to offer up scary scenarios, make simplified, dramatic statements, and make little mention of any doubts we might have” without the critical context, including the three sentences that followed it.

James Hansen was the first scientist to publicly testify to Congress that greenhouse warming was indeed upon us. In a sweltering Senate hall in the hot dry summer of 1988, Hansen asserted that “It is time to stop waffling.… the evidence is pretty strong that the [anthropogenic] greenhouse effect is here.”83 Though he has been criticized for that statement, in hindsight it appears that Hansen may have been correct that the signal of human-caused climate change had already emerged, albeit only weakly, by the late 1980s. The Reagan administration appeared to be unhappy with Hansen’s public testimonies; as a NASA civil servant, he was not immune from their efforts to control his message. Representatives from the Office of Management and Budget repeatedly edited the drafts of his written congressional testimonies. Finally, in 1989, he’d had enough, and in bombshell testimony revealed that his words had been altered by the Bush administration.84

As Hansen has grown increasingly outspoken in recent years, the attacks against him by climate change deniers have grown more vicious. Critics have attempted to impugn his science by implying that he supplants objective scientific inquiry with political ideology. Among the baseless accusations have been that he received money from progressive activist George Soros and that he is secretly a Democratic Party operative because he received the Heinz Award in the Environment (in reality, Hansen has been a lifelong Republican, and the award was established to honor the memory of Republican politician John Heinz III, a Pennsylvania congressman who placed great value on environmental stewardship). The politically motivated attacks against Hansen over the years have been so extensive and profound that a separate book has been written on the topic.85 But this is to get ahead of the story.

In chapter 1 we saw an early instance of an assault on climate scientists in the attack on Ben Santer for his groundbreaking work in the mid1990s that helped establish a “discernible human influence on climate.” He saw his integrity impugned as part of an industry-funded smear campaign, and his job and even his life were at times threatened.86 The attacks against Santer were a sign of what was to come—for me. As Santer himself put it in an interview with the New Scientist a decade later, “There are people who believe that if they bring down Mike Mann, they can bring down the IPCC.”87
  


Chapter 6

[image: images]
 

A Candle in the Dark


Skepticism is a lazy man’s consolation, since it showed the ignorant to be as wise as the reputed men of learning.


—Bertrand Russell, A History of Western Philosophy (1945)


Skepticism plays an essential role in the progress of science. Properly employed, it is a key self-correcting mechanism that helps lead science inexorably, if erratically, toward a better understanding of the natural world.1 Yet, as the philosopher Bertrand Russell’s statement above reveals, skepticism in science can also be abused. His admonition has proven remarkably prophetic in the context of the climate change denial movement, wherein the term skeptic has often been co-opted to describe those who simply deny, rather than appraise critically.

Peer Review as Skepticism in Practice
 

Skepticism in the sense of critical consideration of evidence is intrinsic to the scientific enterprise. It is inherent in the challenges scientists make of each other to back up claims with logical reasoning and, where possible, hard data. The scientist must be willing to confront any holes in logic or flaws in reasoning noted by fellow scientists and, ultimately, the results must be subject to independent replication. This give-and-take occurs at scientific conferences, where scientists give presentations and can question each other on the details. It is exercised more formally through so-called peer review, a process that applies to articles describing original research, as well as to formal criticism of previously published work. Editors of scientific journals send papers out for formal evaluation of their intellectual merit by the authors’ scientific peers—other scientists, typically anonymous—who work in the same or a closely related area. Peer review is a kind of scientific “natural selection”; papers that can withstand the scrutiny of this process will find their way to publication and are often substantially stronger for it. Papers that cannot are rejected. Of course, the authors may have the opportunity to resubmit after making further revisions, or they may try their luck submitting to another journal.

Peer review does not necessarily determine whether the conclusions of a particular study are correct; that may ultimately require further work that either confirms or refutes the conclusions. Instead, the peer review process is designed to prevent the publication of papers so obviously flawed as to be clearly invalid with regard to the claims made or conclusions drawn, and unlikely to add usefully to the scientific discourse. This initial peer review process is hardly infallible, and in the pages that follow I provide examples where it has failed to catch fatal flaws in papers. In some subfields there are relatively few reviewers with the expertise necessary to evaluate a particular paper. Reviewers, moreover, are human beings subject to the same frailties that all people are. In some cases, they may be predisposed to assess unfavorably work that challenges their findings and theories, or assess favorably those papers that support them. The process of peer review is fallible, but nonetheless it is the best quality control mechanism we have in science. And it is scientific skepticism in action.

A paper may be in review and revision for a year or more before it appears in a scientific journal. And one might have to wait yet another year for any single authoritative (that is, peer reviewed) challenge of that paper to work its way through the process. The seeming disconnect between the slow pace of scientific discourse and the immediacy of nearly all other media in this new information age is striking. In these times of Twitter, blogging, and the twenty-four-hour news cycle, the old-fashioned, rather formal ways of science may seem archaic, if not outright prehistoric. Why can’t we speed up the scientific process so that it meets our thirst for ready information and immediate response?

The process of publishing scientific work actually is more streamlined in some respects these days. Where once an author had to mail to the journal a cumbersome parcel containing a stack of duplicate hard copies of a manuscript, a paper can now be submitted online through a Web interface. And thanks to e-mail, no longer does an editor have to wait months to line up appropriate reviewers, get the paper off to them, and wait for return surface mail.

But this hasn’t led to a dramatic decrease in the time from submission to publication during the Internet age. While the technology has changed, basic human nature has not—that’s part of the answer at least. Modern scientists are no less susceptible to procrastination than scientists of yore, and they are every bit as busy. Furthermore, scientific work is no easier to evaluate today than it was in the past. A complicated theoretical derivation or sophisticated data analysis takes as long to review and assess today as it may have years ago. In short, scientific findings must still be vetted in the traditional manner: careful, deliberate review by other scientists with training and credentials that qualify them to evaluate the work. Scientific exchanges, critiques, and their replies must similarly work their way through that same process. Therein lies a conundrum.

Skepticism Meets the Internet Age
 

While publication of formal (peer reviewed) criticism of a peer reviewed scientific article may have to wait a year or more from the day the original article was published, a blog post expressing a critical opinion about the paper could appear on the Internet by nightfall of publication day and more soon thereafter. Now that opinions about science have become just another way to wage politics and scientists have become subject to the sorts of attacks once reserved for the political sphere, there are some lessons to be learned from politics. Chief among them is that a lie that is repeated often enough without refutation becomes perceived by many to be true.

When it comes to reporting findings in climate science and other fields of policy-relevant science, untruths and innuendo are readily propagated by a network of amateur pseudo-skeptics, specialty PR firms, and members of the corporate media who share their ideological views. Woe to the scientist who is slow to respond when subjected to such an attack, naively content to let the peer review process sort out the matter. By the time any formal response to potentially specious criticisms might be published, the damage to the credibility of the scientist, to the science, and even to society at large—which depends on access to unbiased assessments of policy-relevant science to make intelligent decisions about public policy—may have already been done. I should know—on one occasion, my work was denounced on the floor of the U.S. Senate by a prominent congressional climate change denier based on a deeply flawed critique of my work published just days earlier.2

Where do we draw the line between a politically motivated attack that needs to be responded to in real time through a blog post, a letter to the editor, or a news interview, and a legitimate criticism of scientific findings that reflects the natural, healthy, skeptical exchange of ideas of the scientific enterprise, and should be dealt with through the normal scientific channels? Legitimate, healthy scientific skepticism bears a certain hallmark. It does not, for example, focus on the character of the scientist or the policy implications of his or her findings. Instead, it follows a logical line of questioning. Do the results make sense? Do they contradict previous findings? Are the lines of evidence plausible? Do the data appear sound? One must approach all new claims and findings with appropriate skepticism, particularly when the conclusions appear to run rather dramatically against well-established thought. Carl Sagan’s maxim that “Extraordinary claims require extraordinary evidence” reigns supreme.

When new findings are published that appear to challenge conventional wisdom, they should be carefully weighed against other currently available evidence either in support of or in contradiction to them. It is quite rare for a single new finding to overturn the weight of all previously assessed evidence. Generally, the most that happens is that existing theories are adjusted, refined, or expanded to incorporate new observations. Such was the case, for example, in physics with the twentieth-century developments of quantum mechanics and special relativity.3 Occasionally, however, a study will suggest a fundamentally new way of looking at things.

Over the past decade, there have been numerous publications on climate science that were initially publicized as overturning prevailing thinking, only to have conventional wisdom win out in the end. In some of these cases, the authors and/or those promoting their work appear to have been driven by political agendas.4 Other instances, however, simply bear witness to the erratic path of scientific progress.5

Consider the article by Israeli physicist Nir Shaviv and Canadian geologist Jan Veizer published in 2003 in the geological journal GSA Today, which argued for a close relationship between long-term proxy records of cosmic ray activity and temperatures.6 Seizing upon the authors’ immoderate press release (entitled “Global Warming Not a Man-Made Phenomenon”),7 contrarian outlets such as TechCentralStation immediately trumpeted claims like “the warming we have experienced to date is entirely natural.”8 Just under a year later, a group of climate scientists demonstrated that Shaviv and Veizer’s claim was a statistical artifact.9 But the refutation appeared long after opponents of greenhouse gas regulation had a chance to get much mileage out of the paper—for example, in the form of credulous news coverage in mainstream venues such as the United Kingdom’s Independent10—a reminder of the perils of science’s measured pace when facing the media’s eagerness to sell controversy.

The following year, Ross McKitrick—an economist with close ties to fossil fuel interests11—and Patrick Michaels of the Cato Institute teamed up to publish another article12 that TechCentralStation claimed to be the death knell of human-caused climate change. In the TechCentralStation piece,13 Michaels himself characterized their article as a “bombshell” destined to “knock the stuffing out of” the mainstream view that human activity is causing the observed warming of the planet. McKitrick and Michaels purported to demonstrate that surface warming was an artifact of contaminated temperature records, based on a correlation they claimed to have found between economic activity and temperature change in various regions of the globe. Such a relationship, the pair argued, was unphysical and thus could only be explained by some sort of contamination of the underlying temperature data.

Though Michaels claimed the paper was subject to “four years of one of the most rigorous peer reviews ever,” Australian computer science expert Tim Lambert discovered a fatal problem just weeks after its publication.14 In attempting to account for the effect of latitude on temperature trends, McKitrick confused the mathematical entities of degrees and radians (two different ways to measure angles that differ by a factor of roughly fifty in magnitude!) and had in essence been feeding his analysis procedure random noise. This alone was enough to render the conclusions erroneous, but other equally significant problems in the paper were subsequently documented as well.15

Another article, this one published in Nature in 2005 by British physical oceanographer Harry Bryden and colleagues,16 though its thesis did not pan out in the end, provides an example of the erratic path of scientific progress. The paper appeared to demonstrate a dramatic slowing over the previous several decades in the North Atlantic “thermohaline” or “conveyor belt” ocean circulation pattern—the scenario envisioned a year earlier in the movie The Day After Tomorrow. While nothing as dramatic as Hollywood had envisioned could conceivably befall us, credible climate model simulations indicated that the conveyor belt could indeed weaken or even collapse over several decades, with some regions in or neighboring the North Atlantic ocean paradoxically cooling, even as the globe continues to warm. Bryden and colleagues had claimed that such a thing was not only conceivable, but was possibly happening already—a 25 percent reduction in the strength of the conveyor belt had apparently taken place in just decades, they claimed. That no inkling of cooling in the North Atlantic had been witnessed and no state-of-the-art climate models had predicted any weakening of the conveyor belt to have taken place yet, however, suggested that considerable caution was needed before jumping to the conclusion that such a change in circulation was in fact underway.

More detailed measurements taken later showed that the Nature study likely suffered from a phenomenon known as “aliasing”—mathematically equivalent to the “wagon wheel effect” (the appearance that wagon wheels are spinning in the wrong direction in very old movies with limited frame rates). We know that the strength of the ocean current system varies on all timescales. The apparent thirty-year-long trend probably reflected sparse temporal sampling; there were only five measurements available over the entire time period. The early measurement appears to have caught the ocean current system, by chance, in a relatively strong phase, while the recent measurement, by contrast, happened to catch the ocean current system in a relatively weak phase. This chance set of measurements thus gave the false appearance of a negative long-term trend.

This episode reflects science working as it should. Experts analyzed a set of observations that motivated a rather unexpected hypothesis—that climate change was already leading to a dramatic weakening of the North Atlantic current system. This spurred scientists to make more refined and detailed measurements. Those measurements showed the original hypothesis to be wrong, but consider what happened in the process. We learned something new and important about the way a key ocean current system operates: that it may vary erratically in its properties on short timescales—a perfect example of science’s own wonderfully erratic path toward greater understanding.

It’s the Anomalies, Stupid
 

Science advances, then, not simply through the confirmation of previous findings, but by scientists trying to understand the data and observations that don’t fit, that don’t seem to make sense—the anomalies. That too is scientific skepticism in action.

It was an interest in understanding such anomalies that drove my own research into past climates. The Northern Hemisphere average temperature curve—the hockey stick—was in some sense the least interesting aspect to me of our temperature reconstruction work. What was most fascinating—and potentially instructive—wasn’t the global trend, it was the features that bucked the trend. What was so special about Europe that caused it to cool more than other regions during the height of the Little Ice Age? Why did some proxy records appear to be pointing toward cold La Niña-like conditions in the tropical Pacific during the height of what was supposed to be the medieval warm period (or medieval climate anomaly), for example? These were the sorts of questions my colleagues and I were keen to pursue. The hockey stick itself was a by-product, indeed almost an afterthought.

I had always enjoyed an intriguing puzzle, especially one that called for novel and clever approaches. Here was one. How could we figure out what dynamic aspects of the climate system were leading to these perplexing regional features of the Little Ice Age and medieval climate anomaly? In pursuing such questions, I collaborated with scientists who had been using theoretical climate models to investigate the role of purely internal variability related, for example, to the AMO,17 and—of increasing interest to me—forced variations driven by solar fluctuations and volcanoes.

Colleagues at the NASA Goddard Institute for Space Studies (GISS, located on Manhattan’s Upper West Side, literally sitting above Tom’s Diner of Seinfeld fame) had been using their climate model to investigate how the Northern Hemisphere jet stream responds to solar cycles.18 Meanwhile, my U. Mass. collaborators and I had been looking at the pattern of surface temperature changes in our reconstructions associated with variations in solar output over time.19 We found that the decrease in solar output during the Maunder minimum of the seventeenth century, while leading to global cooling of only a few tenths of a degree Celsius, gave rise to much greater regional cooling (nearly a degree in some places) over much of Eurasia and North America. Some regions, like western Greenland and the Middle East, though, actually showed a temperature increase! Working with our GISS collaborators, we were able to demonstrate that this pattern was consistent with the way a lowering of solar output weakens the Northern Hemisphere jet stream, altering its north-south undulations, so that some regions cool more than the global mean, while other regions cool less, or even warm.20

Other anomalies appeared to be related to the impact of volcanic eruptions on climate. In the mid-1980s, a scientist named Paul Handler from the University of Illinois had suggested a relationship between explosive tropical volcanic eruptions and the timing of major El Niño events,21 but his findings were based on only a short interval of time: the instrumental record available back through the late nineteenth century. Other properly skeptical scientists argued that the statistical relationship was not very robust—remove one major volcanic eruption, for example, and the relationship is no longer statistically significant—and there was no convincing physical explanation given for why this relationship between volcanic eruptions and El Niño events should exist in the first place.22

With the longer-term record of El Niño events that we now had from our proxy temperature reconstructions (we could reliably reconstruct the history of El Niño back through the early seventeenth century), we could see whether the relationship held up over a time period that was both longer than, and completely independent of, the modern period Handler had analyzed. What’s more, Amy Clement and Mark Cane of Columbia’s Lamont Doherty Earth Observatory had provided an important link in establishing a plausible physical mechanism for the purported relationship. In a provocative 1997 article, they used the so-called Cane-Zebiak model of the El Niño phenomenon to demonstrate that the very same mechanisms responsible for El Niño held some counterintuitive implications for how the tropical Pacific Ocean and atmosphere system might respond to an external heating.23 The mechanism they identified, known as the “tropical Pacific Ocean thermostat,” implied that the eastern and central tropical Pacific might actually cool down! The pattern of cooling resembled the opposite of El Niño—La Niña—and it resulted from subtle ways that wind patterns and ocean currents influence each other in the equatorial Pacific. Clement, Cane, and collaborators argued that this mechanism could paradoxically cause the climate to look more like the cold La Niña state even as global warming proceeds.

A pseudo-skeptic who denies the reality of climate change might like this result simply because it provides an argument for why fossil fuel burning could lead to less global warming than the models predict. But as true skeptics, we liked the result for an entirely different reason; it questioned the simplistic notion that the globe should simply warm or cool in unison in response to external influences (be they natural or human and nature), and it challenged us to think about the subtleties of how the climate system responds to such influences—the anomalies.

If the thermostat mechanism caused the climate to look more like La Niña in response to heating (by either increased greenhouse gas concentrations or an upturn in solar output), it ought—my colleagues and I reasoned—to exhibit an El Niño-like pattern in response to the cooling influence of an explosive volcanic eruption. Not any old volcanic eruption would do; the volcanic aerosols would have to block out sunlight from reaching the surface of the tropical Pacific Ocean, something that—because of large-scale wind patterns—only a tropical eruption will do.24 It made perfect sense to us, now, why Handler had seen a clear relationship only with tropical volcanic eruptions.

We confirmed Handler’s original findings in our own independent analysis of the relationships between volcanic activity and El Niño over the past several centuries.25 Even scientists who were skeptical of the original Handler work, such as climate researcher Alan Robock of Rutgers University, appeared to view our findings as credible. We had established the same relationship as Handler using a completely independent and longer time interval. Moreover, a reasonably compelling physical mechanism could now be articulated for why tropical volcanic eruptions would lead to an El Niño-like response of the climate system. We weren’t claiming that volcanoes were the trigger for El Niño events. Our results, instead, simply suggested that tropical volcanic eruptions made the environment somewhat more favorable, roughly doubling the probability of an El Niño event occurring. I would subsequently collaborate with Cane and coworkers to show that the Cane-Zebiak model of El Niño could indeed reproduce the relationships we found in the proxy data.26 Sadly, Handler had passed away in 1998 and hadn’t lived to see the vindication of his original hypothesis.27

In the years since the original 1998 hockey stick article, my collaborators and I continued to investigate such puzzles of past climate change in search of possible insights about the present and future. We showed in recent work,28 for example, that the same mechanisms described above may help to explain many of the now-better-established features of the medieval climate anomaly.29 For example, the La Niña-like temperature pattern in the tropical Pacific we have discerned for the MCA, when solar output was high and volcanic eruptions were few, seems to be consistent with the tropical Pacific thermostat mechanism.

The implications of this seemingly innocuous finding are not trivial. It suggests the possibility that heating by increased greenhouse gas concentrations could lead to a more La Niña-like state of the climate, associated, for example, with intensified drought in the desert Southwest and increased Atlantic hurricane activity. If the minority of climate models that produce that response are correct, we might see a greater exacerbation of these effects than the IPCC currently projects. We have then a genuine area of uncertainty in the science with significant potential societal implications, one where a healthy dose of skepticism is warranted in interpreting the predictions of state-of-the-art models. Climate scientists continue to seek more data and make further refinements in the models as they strive to resolve this issue. Here we are very much in the midst of science’s erratic path forward.

Science and the Media Collide
 

There is a basic inconsistency between the here-and-now incentive that drives our popular media, and the slower, more deliberate manner in which science advances. While dramatic (and, unfortunately, many times misleading) headlines may help sell newspapers and get us to view evening news and commentary shows, they are not faithful to the way scientific progress generally occurs—or indeed to how any complex situation unfolds. Individual scientific studies, as discussed earlier, rarely change our basic scientific understanding. Rather, the accumulation of evidence from many studies and the process by which some findings are reinforced and validated, while others fall to the wayside, typically lead to slow but steady scientific advancement.

Newspaper articles and television or radio broadcast news segments (sometimes aided by carelessly written press releases) tend to play up controversy and minimize uncertainties and caveats. Yet it is those caveats—the “error bars,” the conditional and tentative assertions, the qualifications—that scientists often emphasize (frequently to a fault) in their efforts to prevent their findings from being misinterpreted, overinterpreted, or generalized beyond their range of applicability. Evidently, scientists and journalists (or at least their editors), in this respect, tend to work at cross-purposes.

Who can blame press officers, journalists, and their editors for emphasizing that which appears most novel, unusual, or surprising about a breaking science story? They must find a “hook” to sell their story if it is to compete effectively with the numerous other stories seeking a place in the ever shrinking “news hole.” Incremental refinements may seem dull and uninspiring to the lay public, but controversy sells, and conflict, if a reporter can find it in a story—well, that’s the mother lode.

As a result of this dynamic, the public is subjected to extreme viewpoints, alarmist headlines, and a barrage of seemingly contradictory findings—the “whiplash” effect that has been noted by the long-time New York Times science writer Andrew Revkin.30 The effect is, of course, worsened by the existence today of agenda-driven news outlets that seek to actively discredit scientific findings that conflict with their ideological views. It is not difficult to see why confused observers attempting to follow scientific developments would throw up their hands, resigned to the notion that all we can safely conclude is that “the scientists don’t agree.”

Such a scenario plays right into the hands of vested interests. If one’s agenda is, for example, to impede efforts to combat the climate change threat, it is not necessary to convince the public that the science of climate change is wrong, simply that it is grossly uncertain. It is hardly coincidental, then, that climate change contrarians have increasingly focused on manufacturing controversy where there essentially is none among those expert in the field (the overwhelming majority of practicing climate scientists concur that human activity is warming the planet and changing our climate31), rather than engaging in good-faith debate over the actual remaining uncertainties in the science or what implications they might have for public policy.

This is not to say that the media in some monolithic way are acting as willing accomplices to the climate change denial campaign. Nonetheless, emphasizing controversy over substance, and retreating all too often to the rather uncritical notion of “journalistic balance” when covering “debates” between legitimate scientists and antiscientific advocates, play unwittingly to that agenda.

The IPCC and the Path of Science
 

An essential means of evaluating science’s path in a given area is not to emphasize individual papers, but instead to focus on the larger-scale evolution of scientific thinking over time. Such is the role of so-called scientific assessments, which involve extensive reviews of the available science in a particular research area by a group of leading scientists in the field. Scientific assessments are conducted at the national level in the United States, for example, by the National Academy of Sciences (NAS), an organization established by Abraham Lincoln in 1863 to “investigate, examine, experiment, and report upon any subject of science or art” for the purpose of informing governmental policy.

At the international level, there are no assessments in the world of climate science as important as those of the Intergovernmental Panel on Climate Change (IPCC), which in 2007 was awarded the Nobel Peace Prize “for their efforts to build up and disseminate greater knowledge about man-made climate change, and to lay the foundations for the measures that are needed to counteract such change.” The IPCC was established in 1988 by the World Meteorological Organization (WMO) and the United Nations Environment Program (UNEP), and was tasked with assessing the evolving state of scientific understanding of climate change. Every five to seven years beginning in 1990, the IPCC has published a weighty three-volume set of reports addressing the basic science of climate change (working group 1), the projected impacts (working group 2), and the potential for mitigation of climate change (working group 3).

The report of each of the three working groups consists of detailed individual chapters assessing developments in the various relevant subdisciplines of climate science. Each IPCC report chapter is fifty to one hundred pages long, written by about a dozen scientific experts in that subdiscipline who serve as lead authors (I was one in the 2001 Third Assessment). Along with fifty or more additional contributing authors for each chapter, they collectively review the developments detailed in hundreds of peer reviewed research articles relevant to the topic at hand. Each of the three working groups also produces a summary for policy makers, which provides a brief synopsis of the working group’s key findings written in language accessible to a lay audience and policy makers.

The IPCC review process remains the most rigorous, comprehensive, and transparent of any major scientific assessment.32 IPCC reports are subject to three distinct rounds of peer review, each of which takes place over roughly two months. First, there is an initial round of expert review, wherein several thousand scientists from all disciplines and with a wide range of backgrounds and perspectives, drawn from academic, government, and nongovernmental organizations and industry, are called upon to provide detailed comments on the content of the report. Lead authors are required to consider and respond to all comments and make appropriate revisions, all of which are documented and available online. The revision process is overseen by two independent review editors with expertise in the specific subject areas of the chapter, to ensure that any legitimate issues reviewers raise are dealt with in a satisfactory manner.

The revised draft report is then subject to the next round of review, the so-called government review, which includes rereview by the original expert reviewers and additional review by government representatives from all participating United Nations member nations. Each government may choose how it implements its review. The U.S. government, for example, solicits public comments through a notice in the Federal Register, in essence allowing anyone at all to serve as a reviewer of the IPCC report.33 The revision process is again repeated. Finally, national governments are again invited to comment on the report.

The final wording of the all-important summary for policy makers for each of the three working groups is agreed upon word-by-word in a final plenary meeting in which government delegations are present and can propose variant terms or make objections to specific wording, but the scientists are in charge. The final version reflects a consensus on the precise wording of the report between the scientists involved in the writing of the report and the representatives of the government delegations. It is difficult to imagine a more open, inclusive, and responsible assessment process than that which the IPCC follows.

The IPCC reports remain the gold standard for evaluating the state of scientific understanding of climate change. They are intended to inform but, importantly, not prescribe policies for avoiding so-called dangerous anthropogenic interference with the climate system.34 The actual policy prescriptions, as they should be, are left for policy makers and their constituents to decide.

These reports are consensus documents in every respect. They emphasize conclusions that are based on results that have been replicated by independent studies, using differing approaches and assumptions. They highlight where there is true uncertainty. They put greatest weight on findings that are widely accepted by the scientific community, and downplay the more tentative findings of individual articles departing from conventional wisdom that, as we have seen, frequently—but not always—do not hold up when subject to further scrutiny by subsequent independent efforts.

Given the importance placed on the IPCC reports, there should be little surprise that a prime tactic of climate change deniers has been to attempt to discredit the IPCC and its assessment process. We saw such attacks in the assaults in 1995 on Ben Santer and the Second Assessment Report, and they have escalated in more recent times.

Some of the attacks against the IPCC appeal to the belief that the organization is somehow beholden to an activist UN agenda aimed at establishing a “new world order.”35 This is a curious notion. In 2001, the NAS reviewed the findings of the IPCC at the request of Republican president George W. Bush.36 It concluded that “changes observed over the last several decades are likely mostly due to human activities”—almost word-for-word the conclusion of the IPCC. The NAS conclusions were in turn endorsed by the national academies of science of all of the major industrialized countries.37 In order to believe that climate change science is part of some new world order plot, one would therefore need to imagine a rather implausible conspiracy among the world’s leading capitalist nations to undermine their own power and authority through the creation of a world government. Ironically, while the Bush administration was casting doubt on the science of global warming, the Pentagon was already getting busy planning for it, with its primary concerns not about international regulation, but about the national security threats posed by a changing climate.38

Despite the multiple layers of review, errors sometime occur, not surprising given the huge size of the multivolume reports. Detractors of the IPCC, for example, seized upon two minor errors in the impacts (working group 2) part of the report in an attempt to undermine confidence in the 2007 IPCC fourth assessment, as is discussed in a later chapter. One instance involved the year projected for the disappearance of Himalayan glaciers, which, thorough a transposition error, turned 2350 into 2035. In the other error, the report mistakenly cited the area of the Netherlands currently lying below sea level as 55 percent rather than the true value of 26 percent. Neither of these two minor errors in the several-thousand-page-long report made it into the technical summary report or the summary for policy makers.

Ironically, a more defensible criticism was that the IPCC underestimated prospects for future sea level rise. The report estimated the maximum sea level rise by the end of this century at less than a foot and a half. However, that estimate—as the IPCC itself readily acknowledged—did not include the effects of melting ice sheets, which are already known to be contributing to sea level rise. More recent alternative estimates that attempt to account for such contributions estimate the maximum sea level rise at about four feet.39 So there was reason to be skeptical of the IPCC sea level rise estimates, but for a reason opposite to what climate change deniers argue.

Breaking of Paradigms
 

With all of this emphasis on consensus in science from initial paper publication to the elaborate procedures of the IPCC, where is the room for outside-the-box thinking? Certainly there must be a role for “pushing the envelope” in the progress of science? A healthy, functioning scientific skepticism requires that we question, in good faith, any scientific finding, but particularly, as Carl Sagan suggested, findings that seem most surprising or whose implications are potentially most far-reaching. The underlying sentiment was perhaps best expressed in a quotation commonly attributed to Mark Twain: “It ain’t what you don’t know that gets you into trouble. It’s what you know for sure that just ain’t so.” At times, dramatic and even fundamental revision in scientific thinking is required, growing out of findings that cannot be accommodated by prevailing scientific theories. Such was the viewpoint popularized in 1962 by Thomas Kuhn’s The Structure of Scientific Revolutions.40

Some of the greatest advances in modern scientific thinking have occurred through such a breaking of scientific paradigms, with individual scientists bucking conventional wisdom. The poster child is Galileo, who in the early seventeenth century championed the view of heliocentrism earlier advanced by Copernicus.41 Galileo insisted that Earth orbits the Sun, rather than the other way around, against the prevailing religious teachings of his day.42 Charles Darwin’s theory of evolution is another example.

In the Earth sciences, the archetypal example is the theory of continental drift advanced by Alfred Wegener in the early twentieth century. Wegener defied the conventional geological thinking of his day, arguing that Earth’s continents slowly move relative to each other to yield the dramatic changes observed in the distribution of continents over geologic time. The theory was not accepted until the 1960s, by which time enough evidence had amassed—in particular, geological measurements indicating the slow spreading of the seafloor—to support a break with the old paradigm, giving way to the modern theory of plate tectonics.

Another example still closer to the field of climate research is what is known as chaos theory or, in more common parlance, the proverbial “butterfly effect”—the idea that the behavior of certain systems is so sensitive to small perturbations that an effect as small as the flapping of a butterfly’s wings in one part of the world can affect what transpires on the other side of the world. That natural systems could, in principle, exhibit a dramatic sensitivity to the tiniest changes in their initial state was first suggested by the French mathematician Henri Poincaré in the late nineteenth century.

It was not until the discovery in the early 1960s that such behavior could be seen in real-world systems such as the weather, however, that chaos theory became viewed as a revolution in science. We now know that it applies to diverse physical phenomena ranging from certain types of chemical reactions to the behavior of pendulums. Chaos theory even applies to the way pinball machines and amusement park Tilt A Whirl rides behave. It also applies to the climate oscillations associated with the El Niño phenomenon. The influence of chaos, of course, has its limits. Just because certain aspects of the weather and climate are chaotic in character, for example, does not mean that climate changes are unpredictable, as anyone familiar with the rather easily forecasted climate phenomena known as winter and summer is no doubt aware.

This scientific advance is generally attributed to Edward Lorenz, an atmospheric scientist at MIT. It was nonetheless a 1963 paper on the problem of thermal convection published by my Ph.D. adviser at Yale University, Barry Saltzman, that—as acknowledged by Lorenz in his original publication43—led to Lorenz’s identification of chaos in real-world behavior. Barry had noticed that the solutions to this atmospheric physics problem displayed unstable behavior. The behavior wasn’t simply some run-of-the-mill numerical instability, however. Though Barry didn’t realize it at the time, he had stumbled onto the next major scientific revolution.

The Galileo Gambit
 

A favorite tactic of contrarians is to attempt to usurp the mantle of the great paradigm breakers of scientific history such as Wegener or even that patron saint of paradigm breakers, Galileo himself. Indeed, there is even a term for the phenomenon: the “Galileo gambit.”44 Yet for every Wegener, Galileo, or Copernicus, there are a thousand charlatans, pretenders, and false prophets. Almost invariably, the culture of science allows them a chance to make their case. For example, at the fall 2008 meeting of the American Geophysical Union (AGU), the largest scientific society in America in the field of Earth sciences, most scientists were discussing incremental advances in, say, our understanding of the dynamics of ice sheets or the physics of auroras. One individual, however, presented what he termed a “new cosmological concept called Accreation,” which he asserted would overthrow the conventional understanding of how our solar system was formed, and which he represented as “a paradigm shift equal to that wrought by Copernicus.”45 There was, as it turned out, no paradigm shift on that day.

Climate change contrarians frequently present themselves as the “plucky iconoclast” repressed by the scientific establishment.46 Patrick Michaels, as previously noted, claimed to have overturned conventional wisdom of a human role in the warming of the globe with a single (rather flawed) study. Assessing the quality of Michaels’s overall scientific work, John Holdren, Harvard professor and presidential science adviser under Barack Obama, provided this blunt characterization: “He has published little if anything of distinction in the professional literature, being noted rather for his shrill op-ed pieces and indiscriminate denunciations of virtually every finding of mainstream climate science.”47

Tim Ball is perhaps the most prominent climate change denier in Canada and the public face of a group that is called (no joke) Friends of Science.48 Ball likes to repeat the standard contrarian talking points, for example, that it is impossible to predict a human impact on climate because we cannot predict the weather a week in advance49—a claim that confuses weather (e.g., will it rain a week from today?) with climate (e.g., will it be cold next winter and warm next summer?). In an unabashed play of the gambit, Ball (along with a number of other climate change contrarians we’ve encountered50) serves as an adviser to a group that actually bills itself the “Galileo Movement.” The group’s Web site offers this raison d’être for its founders: “At first they simply accepted politicians’ claims of global warming blamed on human production of carbon dioxide (CO2). When things didn’t add up, they each separately investigated. Stunned, they discovered what many people are now discovering: climate claims by some scientists and politicians contradict observed facts.”51

Back to Ball: In an opinion piece in the Calgary Herald, he claimed, among other things, to have been the “first climatology Ph.D. in Canada.” When University of Lethbridge environmental science professor Dan Johnson pointed out in a letter to the editor in the Herald that not only is that claim untrue, but that Ball’s record “does not show any evidence of research regarding climate and atmosphere,”52 Ball sued for defamation, claiming that Johnson had impugned his reputation. The contrarian-leaning Herald, in a statement of defense, asserted that Ball “never had a reputation in the scientific community as a noted climatologist and authority on global warming” and “is viewed as a paid promoter of the agenda of the oil and gas industry, rather than a practicing scientist.” Ball quietly dropped the lawsuit.53

Other contrarians, like Christopher Monckton and Stephen McIntyre, are amateurs with no formal background or training in the key scientific areas (climate science, geophysical fluid dynamics, atmospheric physics, oceanography, and geosciences). With rare exception, they do not publish their claims and assertions in peer reviewed journals or attend and participate in panels, workshops, or scientific conferences. In short, they operate almost exclusively outside the normal scientific process.
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Figure 6.1: Galileo
Portrait of Galileo Galilei (1564–1652). [Hulton Archive, Getty Images.]
 

What is often forgotten is that Galileo, Darwin, Wegener, Lorenz, and their fellow scientific revolutionaries were all respected, serious scientists or mathematicians of their day. Galileo, chair of the University of Pisa’s math department, invented the telescope and discovered sunspots (a contribution that today allows researchers in climate science to infer past changes in solar activity and their relationship with climate). Theoretical physicist Stephen Hawking has asserted that Galileo “perhaps more than any other single person, was responsible for the birth of modern science.”54 Wegener not only gave us continental drift, but was also a leading atmospheric scientist and is credited, along with two other scientists, with having discovered the main mechanism responsible for raindrop formation and rainfall (known as the Wegener-Bergeron-Findeisen mechanism). His original lectures on the thermodynamics of the atmosphere are still regarded as seminal texts.

There could be no sharper contrast between modern-day climate change deniers and the true paradigm breakers of scientific history. The very notion of such a comparison brings us back to the chapter’s epigram from Bertrand Russell. For it would be both misguided and dangerous to mistake the “lazy man’s consolation” of climate change denialism for the legitimate skepticism practiced by the “reputed men [and women] of learning” working to advance the science.
  


Chapter 7
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In the Line of Fire


I went to a fight the other night and a hockey game broke out.


—Rodney Dangerfield


The most critical development in the tale of the hockey stick—the prominent display of the MBH99 graph in the IPCC Third Assessment Report’s Summary for Policy Makers in 2001—was beyond my control. In hindsight, it would have been wiser for the authors of the summary to instead have shown the other figure from our chapter which compared three different reconstructions that collectively pointed to the same conclusion: that recent warmth was anomalous in a millennial context. The fact that the MBH99 hockey stick alone had been featured in the policy makers’ document would establish it as a fundamental icon in the climate change debate. That alone was not a problem. However, sooner or later such a prominent icon would find itself in the crosshairs of the assault against the scientific case for human-caused climate change.

The MBH99 hockey stick was now thrust into the limelight. It was not only featured prominently in the 2001 Summary for Policy Makers, but it would be displayed in public lectures by IPCC chairman Sir John Houghton of the United Kingdom. It would appear in books written about climate change. There was even a campaign, at one point, to plaster the hockey stick on billboards around the world—an idea that fortunately did not come to fruition. Vice President Al Gore cited our findings in a number of his speeches on climate change during 1999. In late 1999, I was contacted by staff of the White House Office of Science and Technology Policy who wanted to make sure they understood key details of MBH99. Bill Clinton, I was told, would be mentioning our study in his January 20, 2000, State of the Union address.

There is a potential downside to one’s scientific study becoming the focus of so much attention. Many scientists enjoy almost nothing more than proving the other guy or gal wrong. The more prominence a particular study or idea gets, the more tantalizing it is to best it in some way. Scientists, of course, should be skeptical of any new claims, hypotheses, or theories and study them carefully. Such scrutiny is an essential part of the self-correcting machinery of the scientific enterprise, as we saw in the preceding chapter. Scientists are passionate about their work, and debates among them can grow quite heated. However, in the case of controversial areas of science such as climate change (or evolution, stem cell research, environmental contaminants, and so on), there is additional fuel that is often thrown on the fire.

In such fields of science, scientific claims are subject not only to the potentially legitimate criticisms of one’s scientific colleagues. There are, in addition, attacks by those, whether in science or (more likely) out, who are more interested in a political agenda than in scientific truth. As we have seen, a whole disinformation industry has developed in recent decades with the purpose of discrediting the science underlying climate change. Any scientific work perceived to bolster the case for the reality and threat of human-caused climate change is likely to receive the unwanted attention of the climate change denial machine. This applied to the early work of climate scientists Stephen Schneider and James Hansen. It applied to Benjamin Santer and his important contributions to the detection of human-caused climate change in the mid-1990s. And it now had come to apply to my coauthors and me, and the hockey stick.

Scientific Give-and-Take
 

In the years following publication of the hockey stick, a healthy scientific debate did develop within the paleoclimate research community. That debate played out in the peer reviewed scientific literature. A number of different reconstructions were produced, and while they all appeared to come to the same overarching conclusion—that recent warming was unusual in at least a millennial context—they didn’t agree on all the details: How cold was the Northern Hemisphere on the whole during the Little Ice Age? How warm was it at the height of the medieval climate anomaly/medieval warm period? To the extent that various reconstructions1 differed on these points, were the differences due to the differing mix of proxy data being used, the differing statistical methodologies, or both?

Some of the differences, my coauthors and I argued, could be attributed to the differing seasonality or differing regional emphasis reflected in the various competing estimates. Our own reconstruction was based on an averaging of temperatures over the full Northern Hemisphere—tropics and extratropics, land and ocean—and over the entire year (winter and summer). Other estimates, such as those of Jones et al. and Briffa et al., primarily reflected summer only and were weighted more toward the extratropics and the continents only. Fluctuations in the pattern of the jet stream could lead to temperature shifts over regions such as North America and Eurasia much larger than those observed in other regions, for example. And, as noted earlier, opposing temperature shifts in the tropical Pacific might tend to cancel out temperature changes in extratropical regions. Such factors complicated comparisons of different proxy reconstructions that emphasized different regions. We debated the implications of these various considerations with these other researchers in numerous exchanges in the scientific literature.2 These differences were about the details; none of this work disputed the basic hockey stick finding that recent warmth is anomalous in a millennial context.

Other challenges to our work came from scientists reconstructing past temperatures from borehole measurements. Henry Pollack and his team published a revised temperature reconstruction in Nature in 2000.3 They reiterated their original conclusion that recent warming was anomalous in a long-term context (five hundred years), but they argued that the Little Ice Age during its peak was roughly 0.5 °C cooler than reconstructions from “traditional proxies” (tree rings, ice cores, corals, etc.) indicated. Pollack and colleagues asserted that the discrepancy might be due to the inability of data from those proxies (in particular, tree ring data) to resolve very long-term variations. This claim was certainly plausible. It was well established that there were potential limitations in reconstructing long-term trends from tree ring data owing to something known as the “segment length curse”: When joining together data from trees that lived at different times to form a single, long-term composite measure, it can be challenging to retain climate information on timescales longer than the lengths of the individual segments (i.e., the lifetime of the individual trees).4 We were careful to acknowledge such caveats in our own work, and indeed sought to use tree ring data that were processed to retain long-term trends.

While we did agree with the primary conclusion of Pollack et al. that “to obtain a complete picture of past warming, the differences between the approaches need to be investigated in detail,” we were skeptical of the very large Little Ice Age cooling indicated by the bore-hole data. It was inconsistent, we argued, with the few long instrumental records that were available,5 and we showed that certain influences, such as changes over time in the extent of insulating winter snow cover, could adversely impact the borehole estimates.6 In the years ahead, we would maintain a healthy debate in the scientific literature with these researchers on the relative merits of the traditional proxy and borehole estimates.7 But once again, none of this called into question the basic hockey stick conclusions regarding anomalous recent warmth.

Taking another tack, prominent paleoclimatologist Wallace Broecker of the Lamont Doherty Earth Observatory contended that there was a more pronounced medieval warm period than was indicated by either our work or the other studies cited in the IPCC Third Assessment Report.8 He argued that the type of data derived from recent multi-proxy studies (of tree rings, corals, ice cores, etc.) lacked the precision needed to distinguish the small (roughly 0.5 °C) apparent difference between medieval and modern hemispheric warmth. Moreover, he argued that proxy reconstructions of Northern Hemisphere temperatures were contradicted by other regional climate evidence (e.g., changes in glacial extent or boreholes drilled in polar ice, and historical accounts of the Viking colonization of Greenland during medieval times). However, we felt that Broecker hadn’t backed up his claims, in particular his claim that proxy reconstructions lacked the precision to distinguish temperature differences of 0.5°C.9 Much of the supposedly contradictory data he cited conflated regional temperature changes—which often cancel out or differ in timing between regions—with truly global or hemispheric-scale periods of warming and cooling. Indeed, later work of our own would provide both evidence and a physical mechanism for why the Viking-colonized regions of southern Greenland might have been warmer during medieval times than today, even while most other regions were substantially cooler.10

The larger context for Broecker’s argument, however, was his belief that the medieval warm period represented the warm phase of an internal millennial climate oscillation. Broecker and his colleague Gerard Bond had articulated the view that the climate exhibits pronounced natural oscillations with a periodicity of roughly 1,500 years.11 Broecker believed that the oscillations were intrinsic to the climate system, related to the so-called thermohaline or conveyor belt pattern of ocean circulation that warms the North Atlantic ocean and parts of coastal Europe. Broecker argued that the action of this climate system component was rather unpredictable and could either oscillate with a characteristic millennial periodicity or react erratically and abruptly to external influences, such as changes in solar output, or perhaps human-caused global warming.

Broecker had hinted at the belief that current warming could in substantial part be simply the most recent warming period in the natural millennial cycle. Even so, human activity was, in Broecker’s view, “poking” an “angry beast” with “sticks.” We had no way of knowing when the beast might react, and when it did, he suggested, the response might be both extreme and abrupt—the conveyor belt ocean circulation pattern could suddenly collapse.

The premise appeared to have at least a grain of truth to it. The sinking of surface waters in the high latitudes of the North Atlantic, by drawing in the warmer surface waters from the south to replace them, plays a key role in maintaining the conveyor belt pattern of poleward traveling surface currents in the North Atlantic ocean. The sinking is due in part to the high salinity of the surface waters, as saltwater is denser than freshwater. The large amount of freshwater released into the North Atlantic when the ice sheets were melting toward the end of the last Ice Age, roughly twelve thousand years ago, is believed to have led to a freshening of North Atlantic surface waters, inhibiting their sinking and thereby shutting down this ocean circulation system. The shutdown is believed to have induced a sudden return to glacial conditions in regions neighboring the North Atlantic before the ultimate termination of the Ice Age. Current climate models predict an analogous, though far weaker, response to the rapid melting of remaining continental ice associated with global warming. Indeed, it is this thinking that became popularized, albeit in a caricatured manner, by the movie The Day After Tomorrow, where global warming is depicted as paradoxically leading to a sudden new Ice Age in the Northern Hemisphere.

The evidence supporting a prominent role for the conveyor belt in generating millennial oscillations was highly controversial however. Though Bond’s team had offered some suggestive evidence, there seemed to be scant additional support that the putative millennial cycle had been operating during the modern interglacial period (the Holocene period of the past twelve thousand years). Broecker’s hypothesis that the medieval warm period and Little Ice Age were part of such a natural millennial cycle seemed more tenuous still.

The “segment length curse” issue would come again to the fore the following year. Ed Cook of Lamont Doherty was one of the seminal contributors to the science of dendroclimatology and had brought considerable statistical rigor and insight to this field. Along with Jan Esper of Switzerland and others, he had been working on a new tree ring-based reconstruction of Northern Hemisphere temperatures. Esper et al.12 attempted to deal with the segment length problem using a relatively novel method that was rather aggressive in its effort to retain long-term trends, but at the price of potential pitfalls.13

The Esper et al. reconstruction appeared to differ substantially from earlier reconstructions, including our own. In particular, it suggested larger temperature fluctuations from century to century and featured a warmer medieval warm period, closer to current warmth. The study got a fair amount of media attention, and I was asked to do an interview on NPR’s Science Friday with Ira Flatow. At the time, I was on vacation on the island of Chincoteague, Virginia, with my fiancé and had to use a makeshift landline phone for the interview. Cook, in the magnanimous fashion anyone who knows him might expect, recommended that Flatow interview me about the paper, knowing full well that I had some misgivings about the new findings.

I felt that the study was a solid and useful contribution to the scientific discourse, but believed there were important caveats. First, the tree ring data used mainly represented summer temperatures in the continental interiors, and there were good reasons to believe that temperature variations in these regions are especially large (a point that the authors acknowledged). We know, for example, that explosive volcanic eruptions have the greatest cooling impact on continental interiors and in summer. This could plausibly explain why the greatest discrepancies between their estimate and ours were during periods of frequent volcanic activity. Second, their tree ring reconstruction didn’t record any of the warming since the mid-twentieth century, so it could not be used to compare medieval and current warmth. Third, their temperature scaling was somewhat arbitrary, in my view, and arguably inflated the apparent amplitude of past temperature fluctuations.14 Finally, I had some reservations about the earlier medieval portion of their reconstruction because of the relatively small sample size of their tree ring dataset during that time period—which could be especially problematic with their particular method.15

Cook and colleagues conceded some of these points in a follow-up paper.16 When one accounted for the differing nature of the Esper et al. reconstruction and the hockey stick with regard to seasonal and spatial representativeness and simple issues such as the scaling of the records, many of the apparent discrepancies were resolved—though not all. For example, the thirteenth century (which falls within the medieval warm period of most reconstructions) remains quite a bit colder in the Esper et al. reconstruction than in other published reconstructions.17

The exchanges over the Esper et al. paper represent scientific give-and-take at its best: good faith challenges and responses between colleagues that took place both formally in the peer reviewed literature and informally in private correspondence among authors. We differed in our interpretations of the data, but we were respectful of one another’s work. Our aim was the same: a better scientific understanding.

In 2002, I introduced the notion of “pseudoproxy” data as a means of testing climate reconstruction methods.18 The idea was fairly simple: Introduce contaminating noise to actual temperature records (or model temperature output) to create synthetic proxy datasets that approximate the imperfect and noisy character of real-world proxy records. One can then test a climate reconstruction method using these synthetic proxy records and compare against the actual temperatures, which are known, to evaluate the performance of the method. In 2004, Hans Von Storch of Germany and his collaborators also used pseudoproxy tests of this sort,19 employing a brand-new climate model simulation of the past thousand years—a potentially richer test bed for investigating climate reconstruction methods than those my colleagues and I had used in our past work. Based on these tests, Von Storch et al. argued that reconstruction methods substantially underestimated the amount of long-term variability in past temperatures—in other words, they underestimated the amount of wiggle in the “handle” of the hockey stick, and other related climate reconstructions.

Their principal finding—that so-called “regression” methods underestimate the amplitude of variation—was already familiar. We had discussed the issue in 2002 in our earliest work with pseudoproxy networks,20 and it was accounted for in the very wide error bars shown on the millennial MBH99 hockey stick. Though such criticisms applied equally to virtually all statistical climate reconstruction approaches, Von Storch et al. focused their attention on the hockey stick, perhaps because it was the most prominent of the published climate reconstructions. The critique would have been perfectly fair and appropriate were it not for a number of significant complications to the story.

In a press release put out by his institution, Von Storch referred to the hockey stick as quatsch—the German equivalent of nonsense or garbage. This was shocking, arguably unprofessional language coming from a fellow scientist. But that was a matter of style. Perhaps more important, there were some problems of substance. There was a significant methodological error in the Von Storch study that would largely undermine its conclusions. While it was well known that regression methods tend to underestimate the amplitude of variability, the real issue is by how much in the particular situation, and whether that underestimation is accounted for in the size of the error bars. The level of underestimation suggested in the Von Storch et al. analysis seemed implausibly large. After repeated inquiries from other researchers, it eventually came to light that there was a key undisclosed additional step in the Von Storch group’s procedure that was not part of the MBH98/MBH99 approach or any other reconstruction approach. That step introduced a dramatic but entirely spurious degree of apparent underestimation in the procedure.21

There would nonetheless be many constructive scientific developments in the years to come. As we continued to collect further data and refine our own methods and analyses, many other researchers would introduce alternative approaches, challenge assumptions, and contribute positively to the advance of the discipline. While none of this additional work would call into question the overall hockey stick conclusions, the science undoubtedly would not have progressed nearly as much as it has over the past decade were it not for these collective efforts of scientists, all seeking a better understanding of the underlying scientific issues.

Contrarian Attacks
 

Not long after publication of our MBH98 hockey stick paper, many of the usual climate change deniers stepped out to attack our work, which was generally perceived as providing a compelling case for the reality of human-caused climate change. The criticisms were easily dismissed from a scientific standpoint, but their intent wasn’t so much to contribute to the scientific conversation as it was to influence the public discourse.

Patrick Michaels was a prominent climate change contrarian at the University of Virginia primarily known for his advocacy for the fossil fuel industry.22 Michaels, who would later become my colleague when I accepted a faculty position at the same institution in fall 1999, had put out two critiques of our work in the months following the first version of the hockey stick, MBH98. These critiques did not appear in the peer reviewed scientific literature, but on Michaels’s Web site, the World Climate Report, a recipient of funding from the Western Fuels Association.23 The first piece, “Science Pundits Miss Big Picture Again” (May 1998), was written by Michaels himself, while the second, “The Summer of Our Discontent” (August 1998), had been invited from Sally Baliunas and Willie Soon of the Harvard-Smithsonian Center for Astrophysics.

The pieces suggested that we had extended the MBH98 hockey stick no further back in time than A.D. 1400 for fear of encountering the warmer temperatures of the medieval warm period—a charge that, as noted earlier, is nonsensical, since the stopping point was entirely determined by objective statistical criteria. Second, they claimed that our reconstruction suffered from an issue known as the “divergence problem” that in fact was specific to an entirely different proxy reconstruction, not to ours.24 Michaels was gracious enough to allow me to publish a response on his Web site in September 1998. This left me with the impression that climate change “skeptics,” while tough, might be fair. I would later learn there was nothing fair in the way many contrarians treated either the science or the scientists.

MIT atmospheric scientist Richard Lindzen attacked our work in a Scientific American article penned by science writer Daniel Grossman.25 Lindzen had claimed, quite incorrectly, that the hockey stick reconstruction of MBH99 for the years prior to 1400 was based only on tree rings and from only four locations. Grossman included my response, wherein I pointed out that the reconstruction for the first four centuries was based on ice cores as well as tree rings, and the tree ring data came from thirty-four independent sites in a dozen distinct regions around the globe. I was taken aback that a fellow researcher would attack our work based on such clearly erroneous claims. I was still relatively young and naive.

More specious critiques would follow. S. Fred Singer mounted a campaign against our work a year after the MBH99 millennial hockey stick was published. His organization (SEPP) organized a press event on Capitol Hill in May 2000, prior to the official publication of the Third Assessment Report. Singer used this event to assail the draft IPCC chapter on climate observations, referring specifically to the conclusion that recent warmth appears anomalous in the context of the past millennium. “We don’t accept this. We challenge this,” exclaimed Singer at the event. Fair enough, but the justification for this challenge was poor indeed. Singer invited Swedish paleoclimatologist Wibjorn Karlen to make his case. In a refrain that climate change deniers would repeat over and over as mantra, Karlen asserted that the hockey stick contained “neither a Medieval Warm Period nor a Little Ice Age.”26 Of course, the MBH99 hockey stick showed both; the conclusion that the contrarians really didn’t like was that the medieval warm period, while rivaling mid-twentieth-century warmth in our reconstruction, simply did not reach subsequent levels of warming.

More carefully orchestrated and promoted contrarian attacks were to come. It would become increasingly clear to my colleagues and me that the intent of the attacks was to undermine not just the IPCC, but all of climate science. The attacks would make their way into White House policy and onto the floors of the U.S. Senate and House of Representatives. They would become increasingly personal, aimed at singling out specific individuals, me in particular, as if the entire weight of the scientific case for human-caused climate change rested on a handful of scientists.
  


Chapter 8

[image: images]
 

Hockey Stick Goes to Washington


Never argue with a fool, onlookers may not be able to tell the difference.


—Mark Twain


As we entered the new millennium, the hockey stick emerged as a central object of attack in the broader battles waged against climate science, and the attacks became increasingly political. Among them was an effort by the Bush administration to purge the hockey stick from a government science report, a hostile hearing held by a prominent congressional climate change denier to attack our work, and a denunciation of our work by that same congressman on the floor of the U.S. Senate on the eve of a vote on a key climate bill.

The Scientization of Politics
 

Five years after the IPCC Third Assessment Report finding of a “discernible human influence” on the climate, during the run-up to the 2000 presidential election, one of the two candidates said: “As we promote electricity and renewable energy, we will work to make our air cleaner. With the help of Congress, environmental groups and industry, we will require all power plants to meet clean air standards in order to reduce emissions of sulfur dioxide, nitrogen oxide, mercury and carbon dioxide within a reasonable period of time. And we will provide market-based incentives, such as emissions trading, to help industry achieve the required reductions.”1

If you guessed those were the words of Democratic candidate and climate change crusader Al Gore, you guessed wrong. It was the vice president’s Republican opponent, George W. Bush. Given the reputation the Bush administration would eventually earn for being hostile to science2 and the position it would eventually take, that there was still “a debate over whether [global warming] is manmade or naturally caused,”3 it is easy to forget that Bush originally expressed a more enlightened view about climate change. He appointed a pro-environment northeastern Republican moderate, Christine Todd Whitman, to head the Environmental Protection Agency (EPA). One could be forgiven for thinking he might even have been on his way to fulfilling a promise that his father, former president George H. Bush, had made but, in the opinion of many, had failed to live up to: becoming the “environmental president.”

In a Senate hearing in 2001, Whitman had stated that “there’s no question but that global warming is a real phenomenon, that it is occurring.” Increased flooding and drought “will occur” as a result, she had declared. “The science is strong there.” She encouraged the president to support policies aimed at controlling greenhouse gas emissions, even stating in a confidential memo that doing so was a “credibility issue for the U.S. in the international community.” She advised the administration “to appear engaged” in negotiations over the international treaty to limit greenhouse gas emissions known as the Kyoto Protocol.4

The forces of climate inaction quickly stepped in, and Whitman’s advice was ignored. Vice President Dick Cheney formed an energy task force in early 2001 to draft a new national energy policy. The makeup of the task force was a secret, but the list was eventually leaked to the Washington Post. Among the most influential members, it turned out, were ExxonMobil vice president James J. Rouse and Enron head Kenneth L. Lay (who would later be convicted of securities fraud). Among the participants were numerous representatives of the country’s leading electrical utilities and mining and fossil fuel interests, including the American Petroleum Institute, the largest fossil fuel industry trade group. According to the Washington Post, the list of participants bolstered “previous reports that the review leaned heavily on oil and gas companies and on trade groups—many of them big contributors to the Bush campaign and the Republican Party.”5 The task force in fact closely resembled a group we encountered in the first chapter, the Global Climate Coalition formed by the fossil fuel industry in the 1990s to oppose policies aimed at reducing greenhouse gas emissions.

Bush appointed Philip Cooney as chief of staff for the White House Council on Environmental Quality (CEQ) in 2001. A lawyer with a bachelor’s degree in economics, Cooney had no formal scientific training. He had served as a climate change policy lobbyist for the American Petroleum Institute (API), an inauspicious background for someone who would be in charge of White House environmental policy. Cooney worked closely with Myron Ebell of the Competitive Enterprise Institute (CEI)—a lobbying group funded by the fossil fuel industry and conservative foundations6 that advocates against governmental regulation in the areas of consumer and environmental policy—to undermine constructive climate change steps that the Bush administration EPA might be planning to take. Following the EPA’s publication in June 2002 of the “Climate Action Report” originally commissioned by Whitman, which warned of the potential threats of climate change, Cooney and Ebell hatched a plan, it would later be revealed, to drive a wedge between the White House and the proactive EPA administrator.7 A primary goal of the effort, according to Jake Tapper, writing for Salon, was to force Whitman, far too environmentally friendly for their purposes, to resign. She did a year later.8

Using the controversial Data Quality Act, CEI and CEQ worked together to invalidate a climate change report known as the National Assessment.9 The National Assessment had been developed during the Clinton administration and published in November 2000 on the eve of the presidential election. It represented the most exhaustive assessment to date of the potential societal impacts of climate change. The fact that the 2002 “Climate Action Report” relied substantially upon this earlier assessment made it a highly attractive target to Cooney and the CEI. In August 2003, CEI filed a lawsuit against the Bush administration to have the report declared unlawful and to prevent its further distribution. The lawsuit was dismissed “with prejudice,” meaning the suit could not be re-filed.10 Senator Joe Lieberman of Connecticut was not impressed either, writing to the White House: “I hope that the lawsuit … is not the result of a collusive plan conceived by the CEI in concert with the Administration, itself. It would be wrong in any circumstance to reject the well-founded findings of the [Clinton-era report], but for the Administration to use an outside group to pursue such an ill-conceived goal would be doubly wrong, and could also be abuse of the courts at the expense of the taxpayers.”11

As was later revealed, Cooney had tried to influence the administration’s stance on the science behind climate change through unilateral editing of various government reports. Internal White House memos leaked to the New York Times in June 2005 indicated that Cooney “who once led the oil industry’s fight against limits on greenhouse gases has repeatedly edited government climate reports in ways that play down links between such emissions and global warming.”12 The extent of this editing went well beyond an incident, previously leaked by the New York Times in 2003, in which Cooney had been caught editing the EPA’s State of the Environment report to delete, for example, conclusions about the likely role of human activity in observed warming that had been documented in a 2001 National Academy of Sciences report—a report that the Bush administration, skeptical of the conclusions of the 2001 IPCC Third Assessment Report, had itself commissioned.

According to the documents obtained by the New York Times, Cooney—presumably with the tacit approval of the administration—had been making unilateral, undisclosed edits to numerous government climate change reports during 2002 and 2003, as revealed by his handwritten notes and edits of the original documents. His removal of important passages and addition of his own caveats had the net effect of weakening the conclusions expressed. These changes in many cases were made in the final versions of the reports, after supervisors and even senior Bush administration officials had already signed off. Andrew Revkin of the Times noted, for example, that Cooney crossed out a whole paragraph describing the effect climate change could have on the depletion of freshwater resources in the western United States, writing in the margins that the discussion was “straying from research strategy into speculative findings/musings”—as if he were somehow in a better position than the scientists who wrote the report to draw such fine distinctions. Other changes were more subtle, but they had the same net effect of watering down the conclusions, for example, inserting “significant and fundamental” before the word “uncertainties” in one report, and adding “extremely” before “difficult” in another.13 Two days after the New York Times broke the story detailing these instances, Cooney announced his resignation. But no matter—in less than a week he would be welcomed back to the industry from whence he had come, courtesy of ExxonMobil.14 Despite his hasty exit, Cooney had arguably already accomplished the task expected of him, to help execute from within the White House the strategy that had been laid out in the 2002 Luntz memo: To sow doubt in the science of climate change.

The Hockey Stick Enters the Fray
 

The hockey stick did not escape Cooney’s controversial edits. In attempting to water down the EPA’s 2003 State of the Environment report, Cooney, among other things, had deleted a plot showing the hockey stick. In fact, he deleted all reference to our work. In its place, he added a reference to a controversial study by Willie Soon and Sallie Baliunas financed by Cooney’s former employer, the American Petroleum Institute.15 In an April 21, 2003, memo to Vice President Dick Cheney’s office (eventually obtained in 2007 through a congressional investigation of administration misconduct16), Cooney readily betrayed his agenda:

 

Soon-Baliunas contradicts a dogmatic view … in the climate science community that the past century was the warmest in the past millennium and signals human induced “global warming.” … We plan to begin to refer to this study in Administration communications on the science of global climate change; in fact, CEQ just inserted a reference to it in the final draft chapter on global climate change contained in EPA’s first “State of the Environment” report.… With both the National Academy and IPCC … holding that the 20th Century is the warmest of the past thousand years, this recent study … represents an opening to potentially invigorate debate on the actual climate history of the past 1000 years and whether that history reinforces or detracts from our level of confidence regarding the potential human influence on global climate change.



 

Cooney, in short, saw fit to reject the consensus of rigorous national and international scientific assessments by the IPCC and the U.S. National Academy of Sciences based on a single study funded by his former fossil fuel lobbying organization.

It was only later, after this information had made its way into the public domain in late 2007, that I was able to piece together certain odd and seemingly unconnected events from 2003. I’d had a series of exchanges in April 2003 with David Halpern, a senior policy analyst for the Office of Science and Technology Policy (OSTP), the unit within the White House that coordinates the president’s science policy agenda. I had dealt with the OSTP before, in late 1999 in the lead-up to Bill Clinton’s mention of our hockey stick conclusions in his January 2000 State of the Union address. But this wasn’t the Clinton OSTP; it was the Bush OSTP. Halpern came right to the point, making no secret of the fact that Vice President Cheney’s office was intrigued by the recent Soon and Baliunas study. Halpern was interested in what I thought of it and what my response was to the claims made in the study, especially the explicit and implicit criticisms of past paleoclimate research that included my own work. My exchanges with Halpern, it turns out, coincided in timing with Cooney’s April 21 memo to Cheney’s office.

I might have been more worried by ulterior motives in this inquiry, but Halpern was not just any political operative. He was a respected oceanographer and climate scientist from the NASA Jet Propulsion Laboratory who had published seminal research on the physics underlying the El Niño phenomenon and now had taken an advisory position within OSTP. He also happens to have been the editor who handled the very first article I submitted in the field of climate science, a paper in the early 1990s that, like much of my earlier work, dealt with natural climate variability.17 I was relieved that Halpern was directly involved in this affair, not because I felt he would be somehow politically sympathetic, but simply because he was a member of the scientific community, and one who was quite familiar with climate science. We shared a common language, and this made it easier to communicate my views on the matters in question.

The Paper That Launched a Half-Dozen Resignations
 

So what was the Soon and Baliunas paper that was getting so much attention within the Bush administration? Sallie Baliunas, the more senior author, completed her Ph.D. in astrophysics at Harvard in 1980. She stayed on as a staff scientist at the Harvard-Smithsonian Center for Astrophysics, an institute loosely associated with Harvard University. Her best-known scientific contribution in the area of climate was her work with solar physicist, founder of NASA GISS, and cofounder of the conservative George C. Marshall Institute, Robert Jastrow.18 The pair suggested that comparisons of the characteristics of our Sun with families of other stars could be used to relate past records of sunspot activity to past changes in solar irradiance (the solar quantity that directly influences climate). They argued for relatively large variations in solar irradiance in past centuries, such as during the seventeenth-century Maunder minimum of low sunspot activity. Recent assessments with a larger sample of stars have determined that Jastrow and Baliunas’s findings were likely erroneous and point to substantially smaller variations in solar irradiance on centennial timescales.19 Willie Soon completed his Ph.D. in aerospace engineering at the University of Southern California in 1991 and became a protégé of Baliunas at the Harvard-Smithsonian Center in 1992. The two went on to publish a number of articles analyzing the relationships between records of past solar variability and climate. Soon was also one of the coauthors of the controversial article that accompanied Frederick Seitz’s Oregon Petition mass mailing in 1998 (see chapter 5).

Soon and Baliunas received considerably more attention for the new study than for their previous work. Actually, the Soon and Baliunas article took the form of two nearly identical papers published simultaneously in two different journals in spring 2003.20 One version of the paper appeared in the journal Climate Research while the other (which, it turns out, was simply a longer, unedited version of the first, but with three more coauthors added) was published in the journal Energy and Environment. Duplicate publication of a paper is highly unusual, and in fact is strictly forbidden by most academic journals. That both the authors and the study had been supported by the American Petroleum Institute—each of the authors had a long history of fossil fuel industry funding21—combined with the highly unusual dual publication of the paper raised some eyebrows.

Questions had been raised, moreover, about the two journals that jointly published the paper. Climate Research had in the recent past published a spate of contrarian papers of questionable scientific merit. Some members of the editorial board22 had already expressed concern that one editor at the journal known for his advocacy for the fossil fuel industry, Chris de Freitas, had been enabling publication of substandard papers with a contrarian bent.23 De Freitas, it turns out, was also the editor who handled the Soon and Baliunas paper. The other journal, a social science periodical called Energy and Environment, is not recognized by the Institute for Scientific Information, the body responsible in essence for the accreditation of scientific journals. The journal’s editor, Sonja Boehmer-Christiansen, is an outspoken critic of environmental regulation. In the wake of her publication of the Soon and Baliunas paper, she quite remarkably confessed in an interview with Richard Monastersky of the Chronicle of Higher Education,24 “I’m following my political agenda—a bit, anyway. But isn’t that the right of the editor?”25

The Soon and Baliunas study claimed to contradict previous work—including our own—that suggested that the average warmth of the Northern Hemisphere in recent decades was unprecedented over a time frame of at least the past millennium. It claimed to do so not by performing any quantitative analysis itself, but through what the authors referred to as a “meta-analysis”—that is to say, a review and characterization of other past published work.

A fundamental problem with the paper was that its authors’ definition of a climatic event was so loose as to be meaningless. As Richard Monastersky summarized it in his article, “under their method, warmth in China in A.D. 850, drought in Africa in A.D. 1000, and wet conditions in England in A.D. 1200 all would qualify as part of the Medieval Warm Period, even though they happened centuries apart.” In other words, their characterization didn’t take into account whether climate trends in different regions were synchronous. The authors therefore hadn’t accounted for likely off setting fluctuations—the typical sort of seesaw patterns one often encounters with the climate, where certain regions warm while others cool.

An additional problem with the study is readily evident from Monastersky’s characterization above. Rather than assessing whether there was overall evidence for widespread warmth, the authors were asking a completely different, practically tautological question: Was there evidence that a given region was either unusually warm, or wet, or dry? The addition of these two latter criteria undermined the credibility of the authors’ claim of assessing the relative unusualness of warmth during the medieval period. These two criteria—were there regions that were either wet or dry—could just as easily be satisfied during a global cool period!

A third problem is that the authors used an inadequate definition of modern conditions. It is only for the past couple of decades that the hockey stick and other reconstructions showed warmth to be clearly anomalous. Many of the records included in the Soon and Baliunas meta-analysis either end in the mid-twentieth century or had such poor temporal resolution that they could not capture the trends over the key interval of the past few decades, and hence cannot, at least nominally, be used to compare past and present.

There was yet a fourth serious problem with the Soon and Baliunas study. The authors in many cases had mischaracterized or misrepresented the past studies they claimed to be assessing in their meta-analysis, according to Monastersky. Paleoclimatologist Peter de Menocal of Columbia University/LDEO, for example, who had developed a proxy record of ocean surface temperature from sediments off the coast of Africa, indicated that “Mr. Soon and his colleagues could not justify their conclusions that the African record showed the 20th century as being unexceptional,” and told Monastersky, “My record has no business being used to address that question.” To cite another instance, David Black of the University of Akron, a paleoclimatologist who had developed a proxy record of wind strength from sediments off the coast of Venezuela, indicated that “Mr. Soon’s group did not use his data properly”; he told Monastersky pointedly: “I think they stretched the data to fit what they wanted to see.”26

That such a deeply flawed paper not only was published in peer reviewed journals, but was then immediately promoted so widely and uncritically by those with a clear policy ax to grind, including people within the highest circles of our government, was cause for widespread concern. It was certainly a cause of concern at Harvard University, where a number of faculty members were uncomfortable with the way their institution’s imprimatur had been used to serve what appeared to be a partisan political agenda. For example, John Holdren, the Heinz professor of environmental policy who went on to become president of the American Association for the Advancement of Science (AAAS) and presidential science adviser in the Obama administration, voiced the opinion27 that “The critics are right. It’s unfortunate that so much attention is paid to a flawed analysis, but that’s what happens when something happens to support the political climate in Washington.”28

There was little doubt that a response from the climate research community was needed, and various colleagues encouraged me to initiate the effort. A group of twelve leading climate scientists joined me in authoring a rebuttal to Soon and Baliunas in Eos, the official newsletter of the American Geophysical Union.29 The rebuttal, in somewhat more technical terms and with specific reference to other recent work in the field, basically pointed out the flaws noted above. The American Geophysical Union considered our rejoinder important enough to issue a press release entitled “Leading Climate Scientists Reaffirm View That Late 20th Century Warming Was Unusual and Resulted from Human Activity” in early July 2003, just prior to the article’s publication. Nevertheless, the Soon and Baliunas study was immediately taken up by the U.S. Senate’s leading climate change denier, Republican James Inhofe of Oklahoma.

The Single Greatest Hoax Ever Perpetrated
 

Climate change is “the single greatest hoax ever perpetrated on the American public,” exclaimed James Inhofe on the U.S. Senate floor in January 2005.30 Personally, I thought Mr. Inhofe was paying my colleagues and me a tremendous compliment. After all, if thousands of highly opinionated and frequently cantankerous climate scientists had indeed conspired not only to coordinate such an elaborate hoax, but to get the ice sheets, sea level, and ocean temperatures to play along, we were certainly far more impressive a bunch than anyone had ever acknowledged.

The leading recipient of oil and gas money in the U.S. Senate at the time,31 Inhofe now took the baton from Phil Cooney and the Bush White House CEQ. As head of the Senate Environment and Public Works (EPW) committee, he held a hearing in July 2003 aimed at calling the entire science of climate change into question based simply on the Soon and Baliunas study. As the Republicans held the majority, Inhofe largely controlled which witnesses were invited to testify. Of three witnesses, he would call two. The minority, led by Jim Jeffords of Vermont (an independent who caucused with Democrats), would get to call one—and they chose me. Inhofe chose Willie Soon as one of the two majority witnesses.32 His second witness was a Soon and Baliunas coauthor on the Energy and Environment version of the paper, David Legates of the University of Delaware, yet another climate change contrarian with fossil fuel industry ties.33

The hearing took place on July 29, 2003, one day after Inhofe gave an extended speech about climate change and science on the Senate floor. In those remarks, Inhofe trotted out the “scientists were predicting cooling in the 1970s” canard we encountered in previous chapters. He misrepresented the work and views of several prominent climate scientists, including James Hansen, Stephen Schneider, and Tom Wigley.34 He also unveiled his latest line of attack, the claim that the Soon and Baliunas study had discredited the hockey stick—the subject of the next day’s hearing.

I dressed in my best suit for the hearing. I had been corresponding with members of the minority staff as I drafted my opening statement and gathered materials for my testimony, and I felt well prepared for what was to come. I was seated facing the EPW committee, which included chair Inhofe, ranking member Jeffords, Wayne Allard (R-CO), Tom Carper (D-DE), Hilary Clinton (D-NY), John Cornyn (R-TX), Craig Thomas (R-WY), and George Voinovich (R-OH). Soon and Legates sat on either side of me.

As expected, Soon and Legates used the hearing to promote the claims of their study. I, in turn, was more than happy to oblige in detailing the fundamental flaws in that study. When asked by Inhofe what I thought of a table he presented summarizing the Soon and Baliunas claims, my assessment was blunt: “just about everything there is incorrect.” In response to a follow-up question from Jeffords, I elaborated: “They got just about everything wrong. They did not select the proxies properly. They did not actually analyze any data. They did not produce a reconstruction. They did not produce uncertainties in a reconstruction. They did not compare to the proper baseline of the late-20th century.” While I recognized the importance of refuting the Soon and Baliunas study—and of defending our own and other independent confirmatory studies indicating the anomalous nature of recent warming—I also sought to emphasize the key larger points: that scientific understanding comes through expert assessments and the consensus of collective independent studies, and that the balance of scientific evidence clearly points to the reality of human-caused climate change.

The hearing, as one might have expected, emphasized theater over substance and myth over fact. I spent much of my testimony refuting the various claims Soon and Legates made. I explained, for example, to Senator Allard why so-called CO2 fertilization (the hypothesis that plants will take up greater amounts CO2 in a warmer world, therefore mitigating its buildup in the atmosphere) was not the panacea that Legates and Soon had argued it was,35 noting that any increases in carbon uptake tend to saturate quickly with further warming. When Legates and Soon asserted that satellite data contradict surface observations of warming, Jeffords knew I was anxious to rebut this standard of climate change denial, and he gave me the opportunity to point out that the claim had “pretty much been debunked in the peer-reviewed literature.”

Inhofe claimed at one point that my testimony had somehow impugned the integrity of the two other witnesses. I took issue with the assertion and noted that I had simply questioned “their qualifications to state the conclusions that they have stated.” There were a number of other testy exchanges. In refuting a Legates claim that models are unable to reproduce modern observations, I pointed out that they, in fact, “track the actual instrumental warming and the slight cooling in the northern hemisphere [from the 1950s to the 1970s].” Inhofe cut me off, however, directing me to comment instead on his projections of the cost of mitigating climate change (should it exist), based on estimates by one particular group.36 (His projections were very high, and of course with no consideration of the costs of not reducing CO2 emissions.) “I am not a specialist in public policy and I do not believe it would be useful for me to testify on that,” I responded. While the hearing was ostensibly about climate science, Inhofe and his allies often appeared to want to talk about anything but that.

Partway through the hearing, Senator Hilary Clinton arrived. Her opening statement reflected a nuanced view of the issues. She expressed concern for the balance decision makers must make between quality of life in the here-and-now and the sustainability of our future. But she left no uncertainty about where she felt the burden of proof lay on climate change: “I just want to believe that I am making a contribution to ensuring that the quality of life for future generations is not demonstrably diminished. I would feel terrible if I participated, either as a willing actor or a bystander, in this potential undermining of our Earth’s sustainability.”

Clinton then turned to me, “So, Dr. Mann, let me ask you, what was the Earth’s climate like the last time that there was atmospheric concentration of carbon dioxide at today’s levels of 370 parts per million?” I took advantage of the question to provide what I felt was much-needed context and an appreciation for the profound influence human activity was now having on our climate. “We have to go back to the time of dinosaurs probably to find CO2 levels that we know were significantly higher than CO2 levels today,” I said and went on to articulate what I felt to be the key point: that it is not the absolute levels of greenhouse gases, but the rate at which we are increasing them, that is the worry. Past changes had taken place over tens of millions of years, while the changes taking place today were occurring “on timescales of decades.” It was these rare, brief opportunities potentially to increase understanding among the audience of policy makers in front of me that made me feel as if there was at least some silver lining in having participated in the hearing.

Midway through the hearing, Jeffords dropped a bombshell. He announced that his staff had received a note from Hans Von Storch announcing his resignation as chief editor of the journal Climate Research, in protest over the publication of the Soon and Baliunas paper. Von Storch was no scientific ally of mine. Indeed, as may be recalled, he and I had had disputes in the past regarding the relative merits of statistical climate reconstruction methods. But ally or not, Von Storch was outraged that such a transparently flawed paper had been published in his journal. His note, which Jeffords read aloud, was to the point: “My view … is that the review of the Soon et al. paper failed to detect significant methodological flaws in the paper…. The paper should not have been published in this forum, not because of the eventual conclusion, but because of the insufficient evidence to draw this conclusion.”

Von Storch’s resignation had been precipitated by the refusal of the journal’s publisher, Otto Kinne, to allow him to publish an editorial expressing his view that the peer review process had clearly failed with the Soon and Baliunas paper.37 Several other editors quit as well (ultimately six editors—half the editorial board—would quit in protest over the incident).38 Despite the devastating development, Legates and Soon continued to defend the study at the hearing. Legates suggested that the editor who handled the paper, Chris de Freitas, was being unfairly criticized for what Legates argued was entirely normal editorial practice. When asked to respond by Jeffords, I pointed out not only that de Freitas had a highly controversial track record in his editorial decision making, but also that “my understanding is that Chris de Freitas, the individual in question, frequently publishes op-ed pieces in newspapers in New Zealand attacking IPCC and attacking Kyoto and attacking the work of mainstream climatologists…. So this is a fairly unusual editor that we are talking about.”

Despite the “tag-team” approach I was up against, I felt good about how the hearing went. Science seemed to have prevailed that day. When I stepped out of the hearing room, a swarm of journalists, staffers, and others surrounded me for comment on the affair. Among other things, I pointed out that the intellectual bankruptcy of the climate change denial campaign had been in full display in that hearing.

There would be further aftermath to the hearing, including my first taste of the sort of campaign that would become part and parcel of the attacks against my coauthors and me. De Freitas and the climatologist John Christy wrote letters of complaint to President John Casteen of the University of Virginia (where I was then teaching), claiming that I had unfairly maligned them in my Senate testimony.39

In my letter of response to Casteen, I refuted Christy’s claim that I referred to his work as having been “debunked.” It was quite clear by context that I had been referring not to Dr. Christy’s work, but to the myth perpetuated by “climate change contrarians” that the satellite evidence he had analyzed in some way contradicted surface evidence of warming. This myth had indeed been dispelled or debunked in a National Academy of Science report published in 2000.40

With regard to de Freitas, who had claimed that I damaged his reputation, I pointed out that that there was nothing in my testimony that was either untrue or unfair. De Freitas’s advocacy against policies to restrict carbon emissions and his frequent attacks against the IPCC made him a highly unusual editor for an academic journal. It was hardly my fault that his actions had led the editor in chief and half the editorial board to resign from the journal in protest. Nor was it my doing that various leading scientists had criticized de Freitas for the way he had conducted himself as editor at Climate Research, as reported in the mainstream press.41

Perhaps the single most troubling issue to arise from the Soon and Baliunas affair was that of apparent editorial malpractice. At the two journals that published versions of the paper, the peer review process appears to have been compromised to produce a study in the scientific literature that could be seized upon by those with a contrarian policy agenda. The importance of the integrity of the editorial and peer review process cannot be overstated. While it is not infallible and bad papers inevitably get published occasionally, the process is an essential component of the self-correcting machinery of science. Peer review is a necessary—if not always sufficient—condition for taking the conclusions of a study seriously.42

It is particularly pernicious when that process is compromised or co-opted for political ends. The repercussions of such lapses may be more dramatic in other areas, such as tobacco, medicine, or pharmaceuticals, where there is a more immediate connection with human health and the toll of allowing industry-funded ghostwriters to publish distortions in the medical literature can literally be measured in human lives. However, it is no more acceptable in other fields. In the case of climate change, the costs to humanity may not be as immediately evident or observable, but the long-term threat is every bit as real.

A Coordinated Attack
 

The crescendo in contrarian attacks aimed at our work (and that of other climate scientists) through the summer of 2003 was no accident. The attacks had a clear purpose: to block an imminent effort in fall 2003 to pass meaningful legislation to combat climate change. That legislation would take the form of the Climate Stewardship Act, jointly sponsored in the U.S. Senate by Joseph Lieberman (D-CT) and John McCain (R-AZ). The bill would require the EPA administrator to regulate greenhouse gases as well as to set up a market-based cap and trade system designed to curb greenhouse gas emissions of polluters. In addition to the events recounted earlier in this chapter, yet another attack, this time focused even more directly on the hockey stick, would be released on the eve of a crucial October 30 Senate vote.

The attack was launched in a paper released on October 27, published by the very same controversial journal, Energy and Environment, that had published one of the versions of the Soon and Baliunas study.43 The right-wing economist Ross McKitrick was one of the two authors; the other was Stephen McIntyre of the climateaudit blog, a man who had no publication record in science or any apparent formal training in areas of science directly relevant to climate. McIntyre billed himself as a “semiretired minerals consultant”; as disclosed by investigative journalist Paul Thacker, he had close ties to the energy industry, having served as president of Northwest Exploration Co Ltd. before it became CGX Energy, an oil and gas exploration company that subsequently listed McIntyre as a “strategic adviser.”44

The central claim of the McIntyre and McKitrick paper, that the hockey stick was an artifact of bad data, was readily refuted.45 The paper’s dramatically different result from ours—purporting an extended warm period during the fifteenth century that rivaled late-twentieth-century warmth—was instead an artifact of the authors’ having inexplicably removed from our network two-thirds of the proxy data we had used for the critical fifteenth–sixteenth-century period.46 The fact that their critique rested on what could most charitably be described as a misunderstanding of the data used in our study hardly mattered, though. For the time being, climate change deniers had everything they needed to do immediate damage. They had a published study purporting to call into question the basis of the scientific evidence for human-caused climate change, which they could promote with much fanfare just before a key U.S. Senate vote on climate change policy. In terms of the impending vote, what would it matter if the study were later shown to be based on a bogus analysis? Conservative media outlets had enough time to publicize the claims before the October 30 vote, but there was not enough time for an organized rebuttal on our part.

A press release entitled “Important Global Warming Study Audited—Numerous Errors Found; New Research Reveals the UN IPCC Hockey Stick Theory of Climate Change Is Flawed” was distributed to journalists on October 27 by Laura Braden Dlugacz47 on behalf of TechCentralStation, an industry-funded Web site that was later singled out by Senators Olympia Snowe (R-ME) and Jay Rockefeller (DWV) in demanding that ExxonMobil “end any further financial assistance” to groups “whose public advocacy has contributed to the small but unfortunately effective climate change denial myth.”48 On the morning of the October 30 Senate vote, an op-ed parroting the McIntyre and McKitrick claims appeared in USA Today—authored by Nick Schultz, editor of TechCentralStation.49

The previous evening, James Inhofe had gone on the attack, promoting these latest allegations in a speech delivered on the Senate floor. One of the more unintentionally humorous moments in Inhofe’s diatribe came when he characterized me as being in charge of the IPCC. Honored as I was by this instant promotion from a minor player (one of ten lead authors of one chapter of one of the three IPCC working group reports) to IPCC chair, I was sure the news would come as a surprise to Sir John Houghton of the United Kingdom, the actual IPCC chair at the time. When it came to Inhofe’s attempts to push the McIntyre and McKitrick critique, however, he was frankly ineffective. He misstated what McIntyre and McKitrick had actually claimed, asserting that their reconstruction—with its spurious fifteenth-century warmth—showed how warm the medieval warm period really was (the fifteenth century falls in the heart of the Little Ice Age). The criticism of our work fell so flat that other senators appear to have simply ignored it. Later in the floor debate, Olympia Snowe presented a chart of the hockey stick as a key piece of evidence in support of the reality of human-caused climate change. It was difficult not to be amused to find our work used by both sides of the debate that night.

Was this display nothing more than the usual political theater? Or did the attacks against our work have a material impact on the final vote on the McCain-Lieberman bill? The final vote was 55–43 against the bill, far closer than many had expected, and dramatically closer than the unanimous 95–0 defeat of Senate support for the Kyoto Protocol in 1997.50 A swing of just 7 nay votes would have led to passage of the McCain-Lieberman bill. Were there seven or more positively predisposed U.S. senators who were negatively swayed by the hoopla over the McIntyre and McKitrick claims? I’ll never know whether those claims made any difference one way or the other.

Aside from peddling the specious allegations of the McIntyre and McKitrick paper, the USA Today op-ed claimed that “Mann never made his data available online, nor did many of the earlier researchers whose data Mann relied upon for his research. That by itself raises questions about the U.N. climate-change panel’s scientific process.” We were able to prove to the USA Today editors that the claim was in fact entirely false, pointing them to the location on our public Web site where the data had clearly been available for years. The claim was retracted by USA Today, albeit in an obscure correction notice published two weeks later.51
USA Today’s senior science journalist, Dan Vergano, would further correct the record with a far more objective account of this latest manufactured controversy, but this, too, was printed well after the Senate vote.52 Meanwhile, deniers were playing the controversy up for all it was worth. An e-mail a colleague sent on to me indicated that Fred Singer had sought to pressure Nature into “withdrawing” the MBH98 article based on the McIntyre and McKitrick paper.

As would often prove to be the case with future such attacks, my spirits were lifted by supportive letters and notes from colleagues. A couple stood out in this instance. One was an exchange with the climate scientist Stephen Schneider, long a personal hero of mine, who exhorted me to stand my ground. Another was a short note from Walter Munk of the Scripps Institution of Oceanography/University of California-San Diego. I’d studied Munk’s seminal work on ocean circulation in introductory graduate courses on physical oceanography. Munk had also developed the concept of acoustic tomography (using the behavior of sound waves as they travel through the ocean to infer the thermal structure of seawater) and was the first scientist to rigorously explain a simple, but rather enigmatic, observation: why the same side of the Moon always faces Earth. There was no living scientist in my field that I respected more. In early November 2003 in the aftermath of the latest developments, Munk sent a kind note praising me for the way that I had dealt with and responded to the attacks, and offered the sage observation that “the problems of climate reconstructions are sufficiently challenging when all work together in good faith. Little is served by introducing unnecessary elements of controversy.”
  


Chapter 9
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When You Get Your Picture on the Cover of …


A half-truth is a whole lie.


—Yiddish Proverb


A hit song of 1972 by the rock group Dr. Hook, “The Cover of the Rolling Stone,” satirized musicians knowing they had “made it” when they appeared on the cover of Rolling Stone magazine.1 In the global warming debate, it was the climate change deniers who would win that honor—in January 2010.2

David Versus Goliath
 

I instead got a dubious honor of a different sort some five years earlier: On February 14, 2005, I received a Valentine’s Day present—a rather unwelcome one—from the Wall Street Journal (WSJ).3 My likeness was featured as one of the paper’s stylized, hand-rendered portraits on the front page accompanying the article “In Climate Debate, the ‘Hockey Stick’ Leads to a Face-Off” by environment reporter Antonio Regalado. The article reported the latest attacks on the hockey stick by Stephen McIntyre, whose likeness was also featured on the front page. McIntyre missed making the cover of the Rolling Stone five years later, however, as he was not chosen for its list of the planet’s seventeen “worst enemies”—a list that included other now-familiar protagonists such as James Inhofe, Marc Morano, Fred Singer, and the Koch brothers (McIntyre did make a similar list of “climate villains” compiled by another publication around the same time4). Though separated in time by five years, the Rolling Stone and WSJ cover stories were emblematic of the dueling narratives of the two sides in the climate change debate.

While it was easy to dismiss the numerous denialist columns that had run over the years on the WSJ’s typically right-leaning opinion pages, contrarians could now point to an ostensibly more credible WSJ news piece in their efforts to discredit the hockey stick and, more important, what it represented. Regalado invoked an archetypical David versus Goliath narrative, describing how a simple “semi-retired minerals consultant” supposedly toppled “one of the pillars of the case for man-made global warming.”

There were a few complications with that narrative that Regalado glossed over, however. The David in the scenario (McIntyre) had the backing of the most powerful industry on Earth,5 while the Goliath (me) was a lowly assistant professor at a small public university. And the “pillar” in question—the hockey stick—was hardly the central piece of evidence for human influence on climate that deniers liked to pretend it was, though its iconic status had made it a frequent whipping boy.

The major deficiency in Regalado’s article was that it conveyed the highly misleading impression that McIntyre had invalidated our work. He hadn’t. The problems with the article were detailed by investigative journalist Paul Thacker, writing for the American Chemical Society’s Environmental Science and Technology.6 In the course of his investigation, Thacker interviewed a number of the scientists Regalado had contacted and interviewed, several of whom were not mentioned or quoted in the article. Among them was Dr. Jerry Mahlman, the former director of a NOAA climate modeling center.7 Recounting his interview with Regalado, Mahlman told Thacker: “He had this cute little lead, ‘Oh, I heard you’re the guy that coined the term hockey stick.’ I said, ‘Guilty as charged.’” According to Thacker, “what began as an interview, quickly evolved into a spirited debate. Whenever [Mahlman] pointed out the importance of Mann’s work Regalado would try to shift the discussion back to McIntyre and McKitrick.”8 Speaking of McIntyre and McKitrick, Mahlman recounted: “I told him that as far as I know they’re quacks. That kinda riled him.” Thomas Crowley, then at Duke University, was also interviewed but not mentioned in Regalado’s article. Crowley told Thacker: “I did go into a long explanation for why McIntyre’s work isn’t great shakes, as some people would like to believe. That didn’t come out in the article.” Thacker went on: “The resulting bias in the article, [Crowley] says, confirmed his suspicions that the WSJ slants their news on climate change.”
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Figure 9.1: Getting Their Picture on the Cover …
A characterization of climate change deniers on the January 6, 2010 cover of Rolling Stone. [Cover courtesy of Rolling Stone issue dated, January 6, 2010. © Rolling Stone LLC 2010. All Rights Reserved. Reprinted by Permission.]
 

Others who were cited were quoted selectively, at best. Francis Zwiers, chief of the Canadian Centre for Climate Modeling and Analysis, indicated that he had not—despite Regalado’s assertion to the contrary—endorsed McIntyre’s claim that the hockey stick was an artifact of the statistical conventions used.9 He had gone “to great pains in the interview” to underscore that the technical issues under discussion did “not mean that the general form of the reconstruction (illustrating the unusual nature of the 20th century) is wrong,” and he pointed to a number of independent reconstructions that provided a similar picture to that of the hockey stick.

I was the third person Regalado interviewed who emphasized that several independent reconstructions confirmed the hockey stick conclusions. Yet that crucial point was not even hinted at in the article. I also explained to Regalado that my group had published work showing that the hockey stick was not sensitive to statistical conventions in the manner implied by McIntyre. This fact was barely recognizable, however, in Regalado’s innuendo-laden paraphrase (emphasis added): “Dr. Mann says he can create the same shape from the climate data using completely different math techniques.”

Regalado also gave readers the false impression that my coauthors and I had something to hide. He quoted me as saying: “Giving them [McIntyre and McKitrick] the algorithm would be giving in to the intimidation tactics that these people are engaged in.” I doubt I said that to Regalado since the algorithm was published with our original (MBH98) article, and there would thus be no need to give it to someone.10 I might have said something like that regarding the source code, that is, the specific computer program I had written, and for good reasons: (1) Our source code wasn’t necessary to reproduce and verify our findings. Scientists such as Eduardo Zorita who were engaged in research to assess our methods, for example, had independently implemented our algorithm without access to our source code. (2) Our source code was our intellectual property. The National Science Foundation (NSF), which had funded our work, had already established that we had more than met the standards of disclosure of data and methods expected of NSF-funded scientists and that the specific source code we had written was our intellectual property.11 (3) While I was happy to provide source code—and had—to colleagues (including competitors) who were engaged in good faith attempts to assess our methods, important precedents were at issue here. Did we really want to head down the slippery slope of releasing proprietary materials indiscriminately? What other vexatious demands might be made of us and others? It was source code today, but where would it end? Short scripts, research notes, perhaps even private e-mail correspondence? As it would turn out, my worst fears along these lines would be justified.

There were other problems with Regalado’s article. Thacker notes, for example, that Regalado inappropriately conflated the more nuanced scientific disagreements that our group had with Hans Von Storch (documented in chapter 7) with McIntyre’s erroneous claim that the hockey stick itself was some sort of statistical artifact.12 Regalado’s most severe critic was, ironically enough, former WSJ front-page editor Frank Allen. Allen characterized Regalado’s article as a “public disservice” littered with “snide comments” and “unsupported assumptions.” According to Thacker, Allen could “not understand how the story got past the editors.” Stated Allen, “it had this bizarre undertone of being investigative but it didn’t investigate … it purported to be authoritative, and it’s just full of holes.”

Of Tribes and Trees
 

One of the most serious allegations in the WSJ article was the claim by McIntyre that the hockey stick was an artifact of the statistical conventions we had used. McIntyre and McKitrick had quietly dropped their erroneous original assertion (in their 2003 paper discussed in chapter 8) that the hockey stick was an artifact of bad data. Their new, albeit equally erroneous, assertion was that the hockey stick was an artifact of the conventions used in applying principal component analysis (PCA) to certain tree ring networks, which, they argued, “manufactured Hockey Sticks” even from pure noise. They had initially submitted this argument to Nature as a comment on the original MBH98 article. Nature rejected their submission for lacking merit,13 but the journal Geophysical Research Letters (GRL) published the comment as an article two days before Regalado’s February 12, 2005, WSJ piece ran.14

To investigate this newest claim and the reasons for its falsehood, we need to revisit the statistical concept of PCA introduced in chapter 4. As deniers have fastened onto McIntyre’s claim in attacks against the hockey stick that persist to this day, it is important to get to the bottom of it. Interestingly, it wouldn’t be the first time that it was necessary to delve into this seemingly arcane construct (or, at least, its close relative) to understand the origins of a societally relevant scientific controversy.

In The Mismeasure of Man, Stephen J. Gould explained how early-twentieth-century psychology researchers had misused statistics to argue for the existence of a unique and unitary measure of human intelligence—what they believed was a truly robust measure of IQ that could be applied across cultures to rank the relative intelligence of members of various races, cultures, and even individual tribes.15 The researchers in question were Charles Spearman, who introduced the tool known as factor analysis to the field,16 and his disciple, Cyril Burt. With factor analysis, as with principal component analysis (PCA), researchers can take a large two-dimensional dataset and break it up into a small number of leading patterns found in the data (typically, just a handful of the most important patterns can be used to characterize the lion’s share of variation in the data). The distinction between PCA and factor analysis is minor, and for our purposes we can consider them the same thing.

Spearman (and Burt subsequent to him) had applied the tool to a large set of different potential measures of purported intelligence across various cultures. They were interested in seeing whether a single dominant pattern emerged in the data. If such were the case, the first pattern derived from PCA (the leading principal component, or PC#1) would explain the vast majority of variation in the data and thus, they thought, signal the existence of a single underlying quality that could be defined as “intelligence.” What they didn’t realize, however, was that the converse is not necessarily true; just because PC#1 explains a large amount of variation in the dataset does not mean that it has captured all of the significant variation in the data. This, in essence, was the fatal error Spearman (and then Burt) committed. Gould refers to the fallacy as “reification,” which he defines as “our tendency to convert abstract concepts like ‘intelligence’” into entities.17 For our purposes, it amounts to the assumption that a physical (or biological) meaning can be attributed entirely to a single, individual pattern (e.g., PC#1) that falls out of a statistical analysis procedure.

Spearman indeed found that the first PC in his analysis explained a substantial percentage—about 50 to 60 percent—of the variation in the data, but that meant that nearly half of the variation in the data was still unexplained. Spearman nonetheless ascribed a deep psychometric significance to the PC#1 of his data and even gave it a name, the g factor. Spearman’s g soon became widely celebrated as the Holy Grail of psychometric analysis, a unique, mathematically definable measure of human intelligence. The problem is that g was not in fact unique. If one were to adopt different statistical conventions, one could get a quite different answer using the same dataset.

To explore just how this might work, let us revisit the synthetic example we considered in chapter 4, but with a tweak, the details of which we’ll return to later. We will first need to draw an analogy between the seemingly quite disparate problems of characterizing variations in global temperature (as with the synthetic example from chapter 4) and measures of human intelligence (as with the Spearman analysis discussed above). As different as these two problems might seem, they potentially lend themselves to strikingly similar data analysis procedures. Imagine that instead of different potential measures of what we might think of as intelligence (e.g., reading comprehension and facility with arithmetic), we have different spatial regions (e.g., western and eastern hemispheres) of temperature variations, and instead of looking for trends across cultures in measures of intelligence, we are interested in trends across time in temperature.

Let us idealize Spearman’s example and imagine that all of the variation in the putative intelligence data are described by just two principal components. PC#1—Spearman’s g—would then reflect a pattern that is similar across all measures of intelligence (from reading comprehension to arithmetic) and show a clear trend across races and cultures (e.g., high performance in the Western world and poor performance in those cultures that were thought of as “primitive”). PC#2, by contrast, would show a more complex pattern of variation across races and cultures, and varying performance among competing measures of intelligence. Drawing an analogy with the temperature problem, then, PC #1 would be like the uniform global warming with its clear trend over time for all regions, while PC#2 would reflect a more complex pattern in space and time that constitutes the regional and temporal departures from that trend. In both cases, Burt’s putative measures of intelligence and our synthetic temperature example, each of the patterns in the data are important, and one would be in error to throw out either one and focus exclusively on the single remaining pattern as if it summarizes all of the important information in the data.

The above situation is portrayed in the right half (panels g–l) of Figure 9.2. PC#1—resolving 55 percent of the variation in the data—shows a uniform warming trend (panels i and j), while PC#2—resolving the remaining 45 percent of the variation in the data—is a roof-shaped temperature variation that plays out oppositely in the West (panel k) and East (panel 1). Interestingly, this is precisely the same data shown and analyzed back in chapter 4, yet the order of the two PC components has reversed, as the percentages of variation they explain has changed. In our original analysis (left side of figure, panels a–f) PC#1—resolved 60 percent of the variation in the data—and was associated with the roof-shaped graph and its inverse (panels c and d), while PC#2—resolving the remaining 40 percent of the variation—was associated with the global warming trend (panels e and f).

What has allowed for this reversal of fortune for the two patterns? In fact, just a mild change in statistical convention. Rather than centering the temperature data about their long-term (full hundred year) average as in the original analysis in chapter 4 (we can call this long-term centering of the y-axis), we have now centered the data about their average during only the latter half of the hundred-year time interval (the most recent fifty years—we can call this modern centering). In other words, we’ve shifted the baseline for the data. This leads PC#1, associated with the trend pattern in the modern-centering convention (panels i and j), to now take on negative values over most of the hundred-year interval because the temperatures are measured relative to the relatively warm baseline of the latter half-century, instead of the long-term average.

If we had chosen to retain only the leading pattern from the data (PC#1), we would have kept the global warming pattern—or, returning to the Spearman example, our g. However, by eliminating the second pattern, PC#2, we would have removed all of the complication and nuance in the data, all of the information that tells us that we really cannot represent all of the important variation in the temperature dataset by a single, globally uniform ramp in temperature, or, returning again to the Spearman example, by a single unitary measure of intelligence that is consistent across cultures and races.
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Figure 9.2: PCA Example: Spatial and Temporal Variations in Temperature Data (Revisited)
PCA example shown in chapter 4 (left—figure 4.1) with baseline defined as average temperature over the full one hundred years (long-term centered), compared with alternative PCA (right) where departures in temperature are measured relative to a baseline defined as the temperature average over only the second half of the time period, the final fifty years (modern-centered).
 

Indeed, it should now be apparent that, had we used a different convention (the original long-term centering of the data), retaining only the first pattern (panels c and d) would have given us an entirely different result! In that case, retaining only PC#1 would yield no evidence for the global warming pattern (in the temperature example) or, alternatively, for g (in the Spearman example). One modest change in our centering convention, then, and that pattern seemingly evaporates from the data.

Is there any way to resolve this conundrum? Indeed there is: We must accept that there is no g ! That is to say, there is no single pattern that characterizes overall intelligence across cultures (or, in the temperature example, there is no single pattern of variation that characterizes the temperature history at all locations). There are two patterns of near equal importance in the dataset, and their relative prominence will depend on the precise convention that we use. The only fail-safe approach is to recognize that both patterns are necessary to describe the data. We must not overstate the importance of PC#1 alone. We must, in short, avoid the pitfall of reification.

Principal component analysis simply provides a convenient way of efficiently summarizing information in a large dataset. Any appropriate application of PCA must retain enough PCs to describe all significant patterns in that data. Retaining only a single leading pattern will not in general achieve that goal. As Gould explains in The Mismeasure of Man, by retaining only PC#1 and unjustifiably throwing out the rest of the variation in the data, Spearman, and Burt after him, discarded significant information that conflicted with their hypothesis of a single, culturally universal, unique measure of intelligence. Such data, Gould notes, include culturally specific factors (e.g., the relative demands in a particular culture on individuals to develop, say, verbal as compared to arithmetic skills) that belie the concept of a simple, objective, universal metric of innate intelligence. Indeed, had they adopted just a slightly different convention, keeping only PC#1 would have led them to an entirely different conclusion.

With Spearman and Burt, the arcane tool of PCA had been misapplied to putative metrics of human intelligence to support theories of a racial basis for intelligence. With McIntyre (and colleague McKitrick), it was—as we shall now see—misapplied to sets of tree ring records to support a critique of climate change research. If there is a lesson in this curious confluence, it is that scientific findings that rest on such technical complexities are prone to abuse by those with a potential ax to grind. Inappropriate decisions made in the statistical analysis can have profound consequences for the results. Given the complexities, it’s easy enough to make mistakes. For those with an agenda, it is even easier to overlook them or, worse, exploit them intentionally.

Hiding the Hockey Stick
 

While the specifics were of course different, McIntyre and McKitrick in their critique of our work had in essence committed the same statistical error as had Spearman and Burt. The MBH98 set of various proxy data, as noted in chapter 4, was heavily weighted toward tree ring data. Had we not taken appropriate precautions to deal with that issue, our reconstruction would have been largely determined by the tree ring data alone—no doubt, something that our critics would have jumped on us for. So we used PCA to represent the dense networks of tree ring data in terms of smaller numbers of representative patterns of variation in each region (North America, Eurasia, etc.).

We employed a standard, objective criterion for determining how many PCs should be kept for each region. This criterion is known as a “selection rule,” and it is derived using the very same sorts of Monte Carlo techniques I described in chapter 1. One creates various surrogate datasets that in key respects have the same attributes as the actual data (same size, same overall amplitude of variation, etc.), but that are randomized in a way that destroys any significant structure in the data. By comparing how much variation is resolved in the actual PCs of the data relative to the PCs of the randomized surrogate data,18 one obtains an objective answer to what we have already seen to be the crucial question: How many significant PCs are there in the actual data? Such a criterion might indicate that one needs to keep the PCs that resolve the leading 50 percent of variation in the data, but one could alternatively find that as much as 90 percent or as little as 10 percent of the variation in the data must be retained. The precise answer will depend on the characteristics of the data at hand.

For this procedure to be valid, the random datasets must be treated with precisely the same statistical conventions as the original data. This issue is a nontrivial one because, as we have seen, there are different possible conventions for how the data might be centered and, as we have also seen, this choice can play a crucial role in determining the relative ordering of the various patterns in the data. We chose to use the same twentieth-century base period we had used for the instrumental data for centering the proxy data when performing the PCA step—a modern-centering convention.19 The same convention was, therefore, as it needs to be, also used for all of our random surrogates in determining how many PCs to keep.

The North American tree ring data, as previously described, played a particularly important role in our analysis. Applying our selection rule to these data, using a modern centering convention indicated that the leading two PC series should be retained. PC#1 emphasized the tree ring data from high-elevation sites in the western United States, which, as discussed in chapter 4, contained a key long-term temperature signal, the hockey stick signature of a cold Little Ice Age interval followed by pronounced twentieth-century warming. PC#2 emphasized lower-elevation tree ring series, which showed less of a twentieth-century trend.

McIntyre and McKitrick used a different PCA convention in their 2005 paper. They centered the tree ring data over the long term (1400–1980). That’s fine—in fact, long-term centering is actually the traditional convention, and given the fodder our less traditional modern centering convention has provided for climate change deniers, I wish we’d used the long-term centering from the start. It doesn’t make any difference which convention you use; you get the same final answer in the procedure as long as you do the analysis correctly.

McIntyre and McKitrick got a dramatically different answer by not doing the analysis correctly. Their error is easy to understand using our synthetic PCA example. As we saw above, using a modern-centering convention (centering over the final fifty of the one hundred years in the example), the global warming pattern was carried by PC#1, describing 55 percent of the variation in the data, while PC#2—the oscillation pattern—described the remaining 45 percent. Let’s imagine that our selection rules told us that we should retain any PC explaining at least 45 percent of the total variation in the data. We would end up keeping both patterns, PC#1 and PC#2, resolving all of the important information in the dataset (the long-term trend and the oscillation).

Suppose instead that we used that same retention criterion (PCs resolving at least 45 percent of the variation in the data) that had been derived for the modern centering, and misapplied it to PCA results where the alternative, long-term centering (centering the data over the entire hundred years) had been used. Since the global warming pattern in that case showed up as PC#2, explaining only 40 percent of the variation in the data, it ends up on the cutting room floor, just missing our threshold for retention. By misapplying a selection rule derived for one convention (modern centering) to PCA results based on a different convention (long-term centering), we would end up erroneously throwing out the proverbial baby with the bathwater.

That’s precisely what McIntyre and McKitrick did with the North American tree ring data. They applied retention criteria that we had obtained using our convention (modern centering) to PCs calculated from the tree ring data based on a different convention (long-term centering). Through this error, they eliminated the key hockey stick pattern of long-term variation.20 In effect, McIntyre and McKitrick had “buried” or “hidden” the hockey stick. They had chosen to throw out a critical pattern in the data as if it were noise, when an objective analysis unambiguously identified it as a significant pattern.21 It was essentially the same error they had committed in their 2003 paper, wherein the key proxy data were simply thrown out22—it’s just that here, they were thrown out in a way that was not as obvious.

The Rebuttals
 

While we had refuted a number of the McIntyre and McKitrick claims ourselves in the peer reviewed literature,23 analyses by a number of other groups over time would independently confirm that the various claims McIntyre and McKitrick had made were false or misleading. The first such analysis was conducted by National Center for Atmospheric Research (NCAR) scientists Eugene Wahl and Caspar Ammann who, in May 2005, announced findings that “dispute McIntyre and McKitrick’s alleged identification of a fundamental flaw that would significantly bias the MBH climate reconstruction toward a hockey stick shape.” They concluded that “the highly publicized criticisms of the MBH graph are unfounded.”24

Wahl and Ammann demonstrated that the hockey stick was not an artifact of PCA conventions and that the basic result is robust as long as key proxy records are not thrown out (either explicitly, as in the original 2003 McIntyre and McKitrick paper, or implicitly through the use of erroneous selection rules, as in their 2005 paper). Wahl and Ammann closely reproduced the original hockey stick reconstruction with the data available in the public domain, even after accepting—for the sake of argument—all potentially valid points made by McIntyre and McKitrick (e.g., adopting their long-term centering convention, but using correct PC selection rules). They showed that, had McIntyre and McKitrick subjected their alternative reconstruction to the statistical validation tests stressed in MBH98 and MBH99 (and nearly all related studies), it would have failed these critical tests. McIntyre and McKitrick, in short, had not only failed to reproduce the hockey stick by eliminating key data, but their own results, unlike the MBH98 reconstruction, failed standard statistical tests of validity. (Wahl and Ammann provided all data and code used online so interested individuals could check any of these findings for themselves.)
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Figure 9.3: Which Is Which?
Wahl and Ammann superimpose their analysis on the original MBH hockey stick reconstruction.
 

As for McIntyre and McKitrick’s claim that our centering convention “manufactures Hockey Sticks” out of noise, Wahl and Ammann showed that this too was false.25 McIntyre and McKitrick had inflated the amplitude of apparent long-term natural variations by using an inappropriate statistical model for random noise. That made it deceptively easy for them to generate long-term trends (including hockey stick-like structures) from what they claimed was standard “red noise” (the type of noise that is characteristic of natural climate variations, which has more long-term variation than the highly erratic “white noise” typically encountered in other branches of science; i.e., the wiggles look smoother). In fact, what they had used was not simple red noise at all, but something that had far greater long-term persistence (even smoother wiggles) than red noise, and that lacked any sound scientific basis.26 This inappropriate noise model allowed them both to greatly underestimate the reliability of actual proxy reconstructions and to grossly overstate the potential for our statistical conventions to “manufacture Hockey Sticks” from noise.

Other groups found fault with the McIntyre and McKitrick claims. In two separate comments on the McIntyre and McKitrick paper published in Geophysical Research Letters, Hans Von Storch and Eduardo Zorita of GKSS in Germany (using climate model simulations)27 and Peter Huybers of MIT/Woods Hole Oceanographic Institute (analyzing proxy records)28 showed that PCA conventions had nothing to do with the shape of the actual hockey stick reconstruction. Huybers provided an additional demonstration that McIntyre’s attempt to dismiss the reliability of our reconstruction was flawed.29 Other colleagues using different methods and data continued to produce independent reconstructions that were broadly similar to that of the hockey stick.30 All of these confirmations of our findings took years to work their way through the system of scientific publication. In the meantime, the McIntyre and McKitrick claims became a staple of denialists and contrarians.

One example was retired astrophysicist Richard Muller.31 Muller used his column in MIT’s prominent journal Technology Review to defend the deeply flawed Soon and Baliunas medieval climate study in late 2003.32 A year later,33 he echoed McIntyre and McKitrick’s claim that the hockey stick was an artifact of our PCA procedure—a claim that hadn’t yet been published, let alone subject to the independent scrutiny under which it would later wither. With the imprimatur of an MIT journal behind it, Muller’s piece helped the “hockey stick is a statistical artifact” view penetrate into respected academic circles.

The most prodigious of the anti-hockey stick attacks, however, was a thirty-plus page polemic that appeared in the Dutch magazine Natuurwetenschap & Techniek in January 2005, authored by an individual named Marcel Crok. The title of the article was rather peculiar, in a telling sort of way: “Proof That Mankind Causes Climate Change Is Refuted: Kyoto Protocol Based on Flawed Statistics.” Evidently, I was such a powerful force that I now had control over both space and time: Somehow, the hockey stick (first published on April 22, 1998) and I must have traveled four months back in time and halfway around the world to influence the Kyoto Protocol, which had been adopted in Kyoto on December 11, 1997 (Superman meets H. G. Wells?). A plot of the hockey stick, compared against the bogus “corrected” version of McIntyre and McKitrick, was featured near the beginning of the article, and bore the caption “Mann versus McIntyre”—the David versus Goliath narrative rising up again. Crok, like Muller before him, simply repeated the discredited McIntyre and McKitrick claims about bad data handling, PCA conventions, and so forth. But he added a new touch of innuendo, characterizing the directory that was titled “censored” in our public data archive as if it were indicative of a nefarious plot rather than simply an appropriately descriptive name for a folder containing analyses wherein individual series were censored—a statistical term for “left out”—to determine which records were playing the most critical role in yielding a skillful reconstruction (see chapter 4).

Battle of the Blogs
 

As we entered the first decade of the third millennium, the new media of the Internet age began to outpace traditional print media as the primary means through which Americans obtained their information. Climate change deniers fully exploited this trend, increasingly making use of the internet as a means for purveying climate change disinformation. As individuals searched the Web for information on climate change, increasingly what turned up were contrarian litanies from “news” sites such as junkscience, TechCentralStation, and newsbusters to climate change contrarian Web sites like John Daly’s Waiting for Greenhouse, Patrick Michaels’s World Climate Report, and Fred Singer’s SEPP. Performing a Google search on “climate change” or “global warming” invariably turned up denialist sites as the leading hits, with legitimate sources of scientific information buried further down the list, a casualty of the virtual flood of climate change disinformation that now saturated the Internet.

An increasingly large cross-section of the public was thus being exposed to biased, sometimes dishonest reporting of what was known about climate change. There was no reliable online outlet available for climate scientists to correct the record in real time. That situation worried many of us, including my friend and colleague Gavin Schmidt of the NASA Goddard Institute for Space Studies and other colleagues such as Stefan Rahmstorf of the University of Potsdam, Germany, and Eric Steig of the University of Washington. We’d discussed amongst ourselves possible ways of better communicating accurate science to the public and had even touched on the possibility of doing some sort of blog. Nothing had yet materialized from these discussions—that is, until a friend working with a Washington, D.C., nonprofit organization called Environmental Media Services contacted me in August 2004, mentioning that she had acquired a small budget to help climate scientists communicate to the public. Things were starting to come together.

My three colleagues and I agreed to take the offer of free Web space and support—and assistance with publicity for the launch—from the organization. No compensation was offered for the effort, nor would we have accepted it if it had been. This was, after all, a labor of love on our part. We would exercise all choices over content and maintain editorial control of the site. What we envisioned was a central resource where interested members of the public, journalists, and policy makers could see what actual working climate scientists have to say about climate-related issues of the day. There was already a very good model in another field for this sort of collective group science blog: Panda’s Thumb (an homage to the late Stephen J. Gould’s wonderful book by that name). Panda’s Thumb was run by a group of more than a dozen evolutionary biologists enjoined in a common effort to communicate the science of evolution in the face of creationist antiscience attacks. Our mission would be similar. We would address analogous antiscientific attacks against our own science while providing a relatively nontechnical ongoing assessment of the scientific understanding of climate change.

The name—RealClimate—followed naturally. We launched the site on December 10, 2004, accompanied by a press release distributed to news outlets far and wide. In the end, a dozen or so of us participated in the effort. Each was an active, publishing climate researcher from the United States or Europe, and we were at varying stages of our careers. We also invited articles from a large number of guests. While our posts were not peer reviewed in the conventional sense—indeed a formal peer review process would be at odds with the necessarily fast reaction time of a blog—we tried to emulate the process internally. When one or more of us wrote a post, we would solicit feedback, criticisms, and suggested revisions from other members of the group.

We wanted readers to learn from the comment threads, rather than be misled, upset, or even repulsed by them. We thus chose to enforce a policy of moderation in our discourse. Polite debate and healthy challenges were permitted. Insults and regurgitated denialist talking points were not. The etiquette, as Gavin Schmidt liked to analogize, was similar to that of a dinner party. You are welcome to stay at the party as long as you don’t shout obscenities or insult the other guests and hosts. The blog provides a rare opportunity for those genuinely interested in the science to communicate directly with the experts in the field.

When we launched the site, we got considerably more attention than we had anticipated. Within the first month, news articles about RealClimate appeared in the Los Angeles Times, the Washington Monthly, both Le Monde and Libération of France, the Pittsburgh Post-Gazette, New York Newsday, MSNBC, the American Prospect, and even the ultraconservative Washington Times. We were pleased, too, by the warm welcome from leading scientific journals. Nature devoted an entire editorial to our rollout,34
Science provided us much appreciated publicity,35 and the editors of Scientific American chose us as one of the twenty-five best science-oriented Web sites our first year, 2005.36

A primary purpose of RealClimate was to provide the context so often missing in mainstream media coverage of the science. It’s the conundrum—discussed in chapter 6—that the methodical and incremental nature of scientific discovery does not lend itself well to the “news peg” and the twenty-four-hour news cycle. Many of our posts were aimed at providing the background needed to appreciate and better understand whatever climate change-related stories might be in the headlines on a particular day.

Another purpose, of course, was to help fight the climate change disinformation campaign. The climate contrarians had huge amounts of industry funding and a seemingly infinite network of advocacy groups and PR professionals to spread their message. We had—well—ourselves, assisted by well-wishers and interested citizens. Scientists are typically untrained in the art of public relations and ethically bound to be truthful, but often driven, with great passion, to try to inform the public about their science.

Our launch couldn’t have been better timed. Our inaugural post by Gavin Schmidt—and to date our most popular and most often cited—addressed Michael Crichton’s new science fiction (or, more accurately, antiscience fiction) work, State of Fear. The book had, as its central premise, Senator Inhofe’s worldview that climate change is an elaborate hoax. To be fair, that premise is no less realistic than the prospect of making dinosaurs using frog DNA, and in that sense it was par for the course for Crichton when it came to scientific authenticity. The book attempted to mix a fictional narrative with ostensible reviews of climate science, though the “science” was distorted beyond all recognition. “Michael Crichton’s State of Confusion”37 quickly became the definitive debunking of Crichton’s book and was widely linked or reprinted across the Internet.

RealClimate went live just in time to respond to Senator Inhofe’s floor speech at the opening session of the U.S. Senate in 2005.38 As we pointed out in our post,39 Inhofe was still promoting myths about the paleoclimate record but now had as his newest “expert” on the topic Crichton himself, who had volunteered this morsel of fiction (among others) in his book: “We are also in the midst of a natural warming trend that began about 1850, as we emerged from a 400 year cold spell known as the Little Ice Age.” Actual scientific studies, we pointed out in our piece, had come to the opposite conclusion—that the cooling of the Little Ice Age was natural, while the recent warming trend was not.40

It was probably inevitable that Inhofe and Crichton would at some point directly join forces. The coalescence took place at another Senate hearing, called by Inhofe in late September 2005.41 In our RealClimate post “Inhofe and Crichton: Together at Last!” we reviewed the various false or misleading claims made in the hearing, such as the supposed “1970s global cooling” scare. During the course of the hearing, Crichton even took a couple of swings at the hockey stick and me, for which he was admonished by Senator Barbara Boxer (D-CA).42 Boxer then proceeded to place into the Senate record my rebuttal of Crichton’s erroneous claims, followed by Gavin’s “Michael Crichton’s State of Confusion.” It was Inhofe, though, who summarized his own position best (if unintentionally) when he concluded the hearing by promising to “sit back and look at [the issue of climate change] in a non-scientific way.”

Our RealClimate efforts appear to have been appreciated by our peers. In February 2005, just a couple months after we launched the site, I briefly mentioned our new effort while paying homage to Stephen Schneider, the premier climate science communicator whom I and roughly two hundred other scientists had traveled to Stanford University to honor on the occasion of his sixtieth birthday. My passing reference to RealClimate, much to my surprise—and delight—elicited a spontaneous, enthusiastic round of applause from the august crowd assembled for this event. Since RealClimate began, a number of other climate change blogs have emerged as well. They appear, in various ways, to have been inspired by our initiative. Some maintain a parallel mission,43 while others complement RealClimate by dealing with economics or ethical considerations of climate change.44

Writing and editing for the site was a welcome distraction for me, an opportunity to expound on the larger issues surrounding climate science and to engage in communication of the science to the public. It was an opportunity to step back, look at the bigger picture, and gain some needed perspective. It had the further benefit of providing a vehicle for debunking some of the misinformation propagating across the Internet regarding the hockey stick45 at a time when a new line of attack was seemingly always around the corner. And the hockey stick ordeal would indeed soon take yet another unexpected turn.
  


Chapter 10
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Say It Ain’t So, (Smokey) Joe!


Continuous research by our best scientists … may be made impossible by the creation of an atmosphere in which no man feels safe against the public airing of unfounded rumors, gossip, and vilification.


—President Harry S. Truman (September 13, 1948)


In The Demon-Haunted World, Carl Sagan recounts an episode from the McCarthy era involving the distinguished American physicist Edward U. Condon.1 Condon had been a participant in the Manhattan Project to develop an atomic bomb; the director of the National Bureau of Standards; and president of the American Physical Society. In 1948, he came under attack by the House Committee on Un-American Activities, chaired by Representative J. Parnell Thomas (R-NJ). During the course of the hearings, Thomas variously referred to Condon as “Dr. Condom,” the “weakest link” (i.e., for American security],2 and even the “missing link.” Most remarkable, though, was this accusation by an inquisitor at a later hearing: “Dr. Condon, it says here that you have been at the forefront of a revolutionary movement in physics called [read slowly] ‘quantum mechanics.’ It strikes this hearing that if you could be at the forefront of one revolutionary movement, you could be at the forefront of another.”3 Harry Truman delivered the remarks quoted above standing at Condon’s side in an opening address to the 1948 annual meeting of the American Association for the Advancement of Science. Condon, it might be added, was never found guilty of any wrongdoing; J. Parnell Thomas later served a term in Danbury Federal Prison on an unrelated conviction of fraud.

A Dangerous Mix
 

The scientific process—left to operate freely—is inherently self-correcting, even if the gears may at times turn more slowly than we would like. Science is unlike almost any other human endeavor in that regard. Scientists are inherently skeptical—of a claim, a hypothesis, a finding, a new piece of data. They want to see the evidence and form their own opinions about it. This skepticism leads scientists to vigorously challenge each other—in papers, at scientific meetings, and in their private exchanges—when they believe they have good reason or data to question or refine another’s conclusions or methods. The arguments that hold up in this process eventually prevail; those that don’t, fall to the wayside. If people with ulterior motives—be they political, religious, social, or otherwise—attempt to rig the rules governing scientific inquiry in their favor, they threaten that objective, self-correcting process. Most pernicious of all have been the efforts of those who feel threatened by scientific findings to stifle scientific investigation, to censor scientific knowledge, to intimidate and attack scientists for their work, and to interfere with their ability to do their work or communicate their findings.

History is replete with cautionary tales of the dangers of political interference with the process of scientific investigation, from the trial of Galileo by the Roman Catholic Inquisition for his advocacy of the Copernican or heliocentric system of astronomy to recent creationist attempts to undermine the teaching of evolution in schools. The phenomenon of Lysenkoism in the Soviet Union during the early to mid-twentieth century involved a mistaken, ambitious scientist supported by powerful political forces suppressing the work of other scientists. Trofim Lysenko was a Russian agronomist who claimed to have developed revolutionary new techniques for increasing agricultural yields. He rejected the mainstream scientific theory of Mendelian genetics and instead argued that characteristics acquired during an organism’s lifetime could be passed on genetically to subsequent generations. While Lysenko never claimed that his views of plants generalized to human beings, such a notion was convenient from the standpoint of Soviet ideology. With Stalin’s political support, Lysenkoism became accepted Soviet dogma, despite the consensus of world scientific opinion against it. This promotion of bad science for political reasons was to the detriment of a whole generation of Soviet scientists and the field of modern genetics.

Academic freedom is a fundamental principle of higher education, meant to ensure open and vigorous intellectual discourse. Given the crucial role that academia has historically played in advancing basic scientific research, the role of academic freedom in supporting the progress of science cannot be overstated. The principle of academic freedom holds that scholars—both students and faculty—must be free to express their viewpoints, however unpopular they may be, without fear of retribution by their institutions. This principle, importantly, extends to the most controversial areas of intellectual inquiry, whether religion, politics, or policy-relevant science. In short, academics—including scientists—must be allowed to follow the path along which their intellectual inquiries take them, even if their findings and views might appear inconvenient or threatening to outside special interests.

Academic freedom is, of course, not without boundaries. Academics, like other citizens, must avoid the proverbial “yelling ‘Fire!’ in a crowded theater.” They must obey principles of ethics in their research. They must make clear that their opinions on controversial matters reflect their own personal views, not those of their institution. Finally, there is no allowance for behavior constituting academic misconduct, such as fraud, falsification, plagiarism, and defamation.

The Soviet phenomenon of Lysenkoism is often held up as the poster child for the dangers posed when open scientific inquiry is not protected. Lysenko quickly rose to a position of great influence in Soviet science policy; then, as director of the Soviet Academy of Sciences, he outlawed challenges to his theory of acquired genetic characteristics. Scientists who continued to challenge his views were purged of their academic positions, in many cases imprisoned, and in some cases killed. In the absence of any internal scientific challenges, Lysenko’s ideas were implemented as agricultural policy on collective farms throughout the Soviet Union, and later in Communist China, where they may have contributed to widespread famine and mortality.4

The dangers that arise in the absence of academic freedom are clear. What measures can be put in place to ensure it, at least within academic institutions themselves? One answer—in a word—is tenure. Tenure grants job security to those academics fortunate enough to have a tenure-track position who can withstand the trials of a probationary period. During the probationary period, typically six years long, academics must establish a record of demonstrated scholarship, teaching excellence, and commitment to service. At the end of that period, the university or college evaluates whether their record merits a permanent position.5 This process is intended to protect academic freedom in much the same way that a lifetime appointment is intended to preserve the independence of judges in the federal judiciary system. Ideally, tenure gives the academic an opportunity to pursue potentially risky, unpopular, or controversial topics, and to challenge entrenched interests without the fear of loss of livelihood.

Early summer 2005: My own tenure case at the University of Virginia was up that year, and no decision had yet been announced. Meanwhile, an important energy bill with climate change policy implications (it would establish incentive structures for various modes of energy production) was expected to come up for a vote in Congress in the months ahead. What better time than now for the foes of a proactive climate policy to seize upon anything that might be used to suggest a “scandal” regarding the perceived scientific underpinnings of global warming? If they could entangle me in the affair, it would be icing on the cake.

Smokey Joe Barton
 

That year, Joe Barton (R-TX) was the powerful head of the House Energy and Commerce Committee. In April, he had been honored by the Annapolis Center, a group supported by fossil fuel interests, for his work “supporting rational, science-based thinking and policy-making.”6 His hometown paper, the Dallas Morning News, had given him the nickname “Smokey Joe” for his efforts to exempt cement plants in his district from stricter antismog rules.7 One of the largest recipients of fossil fuel money in the U.S. House of Representatives, he would be named one of Rolling Stone’s seventeen most notorious climate change “polluters and deniers” five years later.8 He would also be accused of unethical conflicts of interest regarding his personal stake in natural gas wells.9 But it was his infamous apology to British Petroleum in June 2010 (over the Obama administration holding it accountable for its role in the Deepwater Horizon oil spill in the Gulf of Mexico) that finally made Joe Barton a household name.10
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Figure 10.1: Barton’s Apology
Washington Post satire of Joe Barton’s apology to BP for the Obama administration’s plan to hold the corporation responsible for its actions. [Washington Post, June 22, 2010. TOLES © 2010 The Washington Post. Reprinted with permission of UNIVERSAL UCLICK. All rights reserved.]
 

On June 24, 2005, five years before that infamous apology, I received an intimidating letter from Joe Barton (also signed by Representative Ed Whitfield of Kentucky, Republican chair of the subcommittee on House investigations). Similar letters were sent to my colleagues Ray Bradley and Malcolm Hughes, to the IPCC chairman Rajendra Pachuari (a citizen of India), and to National Science Foundation director Arden Bement. It was the Serengeti strategy in action several times over. Seizing upon the criticism of our research in the Wall Street Journal as justification for an open-ended investigation of us and our work, Barton’s letter to me opened, “Questions have been raised, according to a February 14, 2005 article in The Wall Street Journal, about the significance of methodological flaws and data errors in your studies of the historical record of temperatures and climate change.” The letter repeated discredited criticisms of our work and the straw-man argument that our hockey stick papers constituted a central pillar of the IPCC and the scientific case for human-caused climate change.

Barton’s wording was carefully crafted to make it appear to us (and perhaps others) that he had the power to subpoena extensive materials: “In light of the Committee’s jurisdiction over energy policy and certain environmental issues, the Committee must have full and accurate information when considering matters relating to climate change policy…. To assist us as we begin this review, and pursuant to Rules X and XI of the U.S. House of Representatives, please provide the following information requested below on or before July 11, 2005.”

In fact, Barton had no such subpoena power—that could only be granted by a full vote of the committee. Such realities did not, however, stop him from issuing burdensome and intrusive demands of me particularly, and also of my coauthors. Barton’s letters appeared intended to send shivers down our spines, and certainly did succeed to an extent. Moreover, he sidelined us with vexatious demands, the response to which both proved a major time sink and required us to solicit legal advice and representation. Needless to say, I would have rather been spending my time meeting my teaching, advising, and professional obligations and advancing various scientific research projects. Responding to such intimidation tactics was most certainly not what I had bargained for when I chose to go into science.

Barton demanded extensive materials dating back through my entire scientific career. Among them were to “List all financial support you have received related to your research, including, but not limited to, all private, state, and federal assistance, grants, contracts (including subgrants or subcontracts), or other financial awards or honoraria.” He further demanded: (1) “the location of all data archives relating to each published study for which you were an author or co-author,” (2) “such supporting documentation as computer source code, validation information, and other ancillary information,” (3) “when this information was available to researchers,” (4) “where and when you first identified the location of this information,” (5) “what modifications, if any, you have made to this information since publication of the respective study,” and (6) “narrative description of the steps … to replicate your study results or assess the quality of the proxy data.” He insisted that I “Explain in detail your work for and on behalf of the Intergovernmental Panel on Climate … including the process for review of studies and other information, including the dates of key meetings … the steps taken by you, reviewers, and lead authors to ensure the data underlying the studies forming the basis for key findings of the report were sound and accurate … the requests you received for revisions to your written contribution … and … the identity of the people who wrote and reviewed … portions of the report.”11

There was a swift and dramatic response to Barton’s letters, but probably not the one he was expecting or hoping for. Prominent members of the scientific community, along with leading national and international scientific organizations, denounced his actions in the strongest terms. The European scientific community was the first to speak out. On July 7, the European Geophysical Union (EGU), the largest professional geosciences society in Europe, issued a position statement: “We urge the Committee of Energy and Commerce and its Chairman to withdraw the highly inappropriate letters of June 23 and instead schedule a hearing of … experts … discussing the available scientific evidence on … climate change.” The EGU statement stressed some basic facts that continued to be conveniently ignored by our critics: “we would like to point out that the … IPCC … finding that the increase in 20th century northern hemisphere temperatures is ‘likely to have been the largest of any century during the past 1,000 years’ [is] based on multiple lines of evidence, not just … Mann et al.… and … the results of … Mann et al.… have been confirmed by an independent team of scientists with freely available computer code and data.” The same day, the journal Nature published an editorial, “Climate of Distrust,” expressing concern that “by requesting information on research that does not fit his world view, Barton seems determined to use his political influence to put pressure on the scientific process.”12
Nature’s words evoked the scientific community’s deep-seated concerns over precisely the sort of political tampering with science that history so clearly warns us against.

Over the next week, a number of leading U.S. scientists, science groups, and organizations, including the president of the National Academy of Sciences and the executive publisher of the journal Science, added their voices, expressing similar concerns.13 A group of twenty leading U.S. climate scientists (including a Nobel Prize winner, a National Medal of Science winner, eight members of the National Academy of Sciences, and the president-elect of the AAAS) also wrote to Barton and Whitfield to express their concern.14 They pointed out, among other things, that though the hockey stick was not the primary line of evidence for human-caused climate change anyway, “the essential points of the Mann et al. study that the late twentieth century likely included the warmest decades in the last millennium are supported by numerous other studies.” They also stressed the threat to science itself Barton’s actions represented: “We … note that much of the information that you have requested … is unrelated to the stated purpose of your investigation. Requests to provide all working materials … stretching back decades can be seen as intimidation … and thereby risks compromising the independence of scientific opinion that is vital to the preeminence of American science as well as to the flow of objective advice to the government.”

Over the next month, more than thirty other scientific organizations would write similar letters. Among them were the two largest American scientific societies in my field, the American Geophysical Union (AGU) and the American Meteorological Society (AMS), followed by the American Astronomical Society, the American Chemical Society, the American Mathematical Society, and many others. In late August, Science’s editor in chief, Donald Kennedy, wrote a particularly strongly worded editorial in Science in which he bluntly declared, “I’m outraged at this episode, in which science becomes politics by other means.”15 Barton’s activities also got a cool reception in the mainstream media. The Houston Chronicle (July 20, 2005) ran an editorial “Truly Chilling: Rep. Barton’s Harassment of Scientists, Disdain for Fellow Lawmakers a Disservice.” The Denver Post (July 22, 2005) followed with “An Attack on Sound Science,” the Washington Post (July 23, 2005) with an editorial entitled “Hunting Witches,”16 and the New York Times (July 23, 2005) with an editorial characterizing Barton’s attack as an “inquisition.” Dozens of similarly themed editorials, op-eds, and news articles continued to bring Barton bad press in the ensuing weeks.17

It appeared that Barton did indeed—forgive the pun—feel the heat. The most telling sign was the contrast between the threatening rhetoric of the letters he had issued in June and the tone of his chief of staff’s letter to the editor of the Toledo Blade responding to some of the news coverage in late July.18 That letter offered an amusingly revisionist history of the entire affair: “A few weeks ago, the chairman of the House Energy and Commerce Committee, Rep. Joe Barton, wrote a letter to three honest men and asked for some facts. In this case, the men were scientists and the facts are contained in the data that support their global warming theories…. Fortunately, scientists are almost uniformly proud of their work and downright eager to explain it to the people who pay for it—the taxpayers—and it looks like the three climatologists are no different.” From the sound of it, you’d think Barton had simply invited my colleagues and me to chat with him about climate change over cocktails.

Battle of the Committee Chairs
 

Barton was also getting battered in the political arena—and, most surprisingly, from both sides of the aisle. The initial challenge came on July 1 from congressman Henry Waxman (D-CA), who wrote: [O]n June 23, 2005 you wrote to three of the world’s most respected experts on global warming…. These letters do not appear to be a serious attempt to understand the science of global warming. Some might interpret them as a transparent effort to bully and harass climate change experts who have reached conclusions with which you disagree.”19 A few weeks later, two Democratic members of Barton’s committee, Jay Inslee (D-WA) and Jan Schakowsky (D-IL), wrote a letter expressing their “concern with the letters you sent to some of the world’s most renowned climate scientists.”20 They indicated, with some degree of sarcasm, their appreciation of Barton’s newfound interest in the topic of global climate change after not having “held a single hearing [on the subject] in the past 11 years.” They were nonetheless “very concerned that the tone of [Barton’s] letters indicate that these were not requests for hearing background materials, but rather an attempt to intimidate Dr. Michael Mann and discredit peer reviewed scientific research.”

The critical development, however, came in mid-July, when a clash erupted, pitting two Republican House committee chairs against each other: Barton, chair of the Energy and Commerce Committee, and Representative Sherwood Boehlert (R-NY), chair of the Science Committee. Boehlert was an old-school moderate who represented a rural district in upstate New York. He was widely recognized as a friend to both science and the environment, and he clearly viewed Barton’s actions as a threat to both. Firing a shot across Barton’s bow, Boehlert wrote a letter criticizing Barton in remarkably strong terms.21 He questioned Barton’s jurisdiction over matters involving science and pointed out that the only allegation that could have justified congressional notice—that my coauthors and I had purportedly refused to share the data used in our studies—had already been “soundly rejected” by the National Science Foundation, adding that Barton was “well aware of that.”

Boehlert was far more blunt than even Waxman had been: “I am writing to express my strenuous objections to what I see as a misguided and illegitimate investigation you have launched concerning Dr. Michael Mann, his co-authors, and sponsors…. My primary concern about your investigation is that its purpose seems to be to intimidate scientists rather than to learn from them, and to substitute Congressional political review for scientific peer review,” something he believed “would be pernicious.” Boehlert’s remarks were eerily evocative of Harry Truman’s admonition over “the creation of an atmosphere in which no man feels safe” that began this chapter, warning that Barton’s attack “raises the specter of politicians opening investigations against any scientist who reaches a conclusion that makes the political elite uncomfortable.” He added, “The only conceivable explanation for the investigation is to attempt to intimidate a prominent scientist…. The precedent your investigation sets is truly chilling. Are scientists now supposed to look over their shoulders to determine if their conclusions might prompt a Congressional inquiry no matter how legitimate their work? … If Congress wants public policy to be informed by scientific research, then it has to allow that research to operate outside the policy realm.” Barton, in Boehlert’s view, was seeking to “erase that line between science and politics.”

The political theater of two Republican House chairs going head to head proved irresistible to journalists, and it drove much of the ensuing media coverage that summer, most of it unsympathetic to Barton’s view. An article entitled “Barton Blasted by Peer,” for example, appeared in Barton’s hometown paper, the Dallas Morning News, on July 18. The only support Barton could find was in right-wing venues like the Boston Herald, the Washington Times, and the Richard Mellon Scaife-owned Pittsburgh Tribune-Review. The Dallas Morning News did afford Barton an opportunity to justify his actions in the form of an op-ed, “How Bad Is Global Warming,” on July 31, but Boehlert corrected the record with a letter to the editor on August 10, noting that the sole basis Barton gave for his attacks was the “work of two Canadians, one an assistant professor of economics, another a retired mining executive, neither of whom are climate scientists and whose claims have been widely contradicted by respected experts.” Had “the Committee asked those Canadians questions about their work?” Boehlert asked, and then answered: “No…. What this is all about is a threat to the open pursuit of science.”

Boehlert’s passionate objections to Barton’s actions were apparently contagious. By the end of August, a second prominent Republican, Senator John McCain (R-AZ), had entered the fray, denouncing Barton’s actions in similarly blunt terms in a letter to the Chronicle of Higher Education.22 “Scientists must be allowed to conduct their work unfettered by political or commercial pressures,” McCain said, drawing an only thinly veiled comparison between Barton’s actions and Lysenkoism, “We have only to look at the failures of biological science in the former Soviet Union to understand the scientific and political costs of interference.” McCain went on: “[T]he message sent by the Congressional committee to the three scientists was not subtle: Publish politically unpalatable scientific results and brace yourself for political retribution, which might include denial of the opportunity to compete for federal funds.”23

We Reply
 

My coauthors Ray Bradley and Malcolm Hughes and I provided our own formal responses to Barton’s letter on July 14, 2005.24 Each of us made some of the same basic points. We noted that the findings of our own specific published studies (MBH98 and MBH99) had been independently replicated by other scientists using the available data and algorithm description, and that numerous studies since (nearly a dozen, in fact!) using different types of proxy data and alternative statistical methods had confirmed our key conclusion: that it is likely that the late twentieth century is the warmest period of at least the past one thousand years. We also noted that all of those studies are just one small piece of evidence in a solid scientific case that humans are now altering the climate, a case that has been established entirely independently of any paleoclimate evidence.

The tone of Ray Bradley’s letter was dismissive, but witty. He began: “It is good to know that your committee is keenly interested in understanding the basis for President George Bush’s recent statement [that] ‘… the surface of the Earth is warmer and [that] an increase in greenhouse gases caused by humans is contributing to the problem.’” After describing to Barton and Whitfield how science is actually done and how scientific knowledge actually advances, Ray explained that “it does not move forward through editorials or articles in the Wall Street Journal … it does not advance through ad hominem attacks on individual scientists in the Congress of the United States.”

Malcolm Hughes took a somewhat more deferential tack in his letter, gently pointing out the erroneous nature of Barton’s various assertions, and ending with a cordial invitation: “Our university is a major center of research on past environments and, should you ever have the opportunity to visit Tucson, we would be pleased to give you an introduction to the wide and fascinating range of work being done here.”

As I was the primary object of attack, I took the matter somewhat more seriously.25 In the process of crafting my response, I consulted with authorities kind enough to provide me legal advice, on a pro bono basis, as to what rights I had in the face of a hostile attack by a congressman. David Vladeck of Georgetown University Law School, a leading legal scholar who had argued several cases before the U.S. Supreme Court and who had considerable experience with such matters, was particularly helpful.26 In my remarks, I stated for the record that I was choosing to respond to Barton voluntarily, and that I recognized no authority on his part to demand any materials from me; this was important, as Boehlert had already challenged his jurisdiction over the matter. I then proceeded to respond to each of Barton’s claims, assertions, and questions. I began by affirming the overwhelming body of evidence—of which our work was only a small part—that human-caused climate change is actually occurring. I stressed that our own finding that recent decades were unusually warm had been independently reaffirmed by many other researchers. The IPCC Third Assessment Report’s conclusions, I noted, were based not on my work alone, but on multiple studies coming to these same conclusions. Further, the criticisms of our work he had cited had been rejected by other scientists.

I then addressed the details of his claims and allegations. I pointed out, for one, that the data he was demanding that I make available were already available in the public domain, and had been for years. Furthermore, the NSF general counsel had affirmed—in response to Stephen McIntyre’s allegations—that my coauthors and I had in fact disclosed all of the data and materials expected of any researcher and that the computer code—the actual computer program that we had written to implement our algorithm—was our intellectual property.27 Although I had no desire to give in to tactics of intimidation, I also wanted to make clear that we had absolutely nothing to hide, so I added the source code to our public archive and pointed out to Barton in our letter that it was available there.

Despite all of the push-back by the scientific community, the castigation by prominent politicians in his own party, and the exceedingly bad press he was getting in the mainstream media, Barton forged ahead. In November 2005, Boehlert, seeking perhaps to preempt Barton’s misguided further efforts, formally commissioned the U.S. National Academy of Sciences to review the science behind paleoclimate reconstructions, including our own work. He even extended an olive branch to Barton, asking him to join with him in commissioning the study. Barton, however, would not be deterred. He rejected Boehlert’s offer, and instead announced in February 2006 that he had commissioned his own investigation by a statistician from George Mason University named Edward Wegman, much of whose research was defense-related and classified, involving the use of so-called data mining for intelligence gathering purposes.28

The Dog Days of Summer
 

As it happens, back in March 2005, months before the Barton affair had begun and before my tenure case at the University of Virginia (U. Va) had proceeded to completion, I had already privately tendered my resignation from U. Va and accepted a position at Penn State University—with tenure.29 I would start there in August. None of this was public in June, when Barton sent out his letters. As for the energy bill, the Energy Policy Act of 2005 would pass Congress and be signed into law by President Bush in early August. Among the provisions in the original bill favored by environmentalists were higher vehicle fuel efficiency(“CAFÉ”) standards and greater incentives for non-greenhouse-gas-generating energy sources. Both provisions were stricken from the bill before passage, though I doubt the Barton controversy had anything to do with it. At the time, I was in China to attend a scientific conference and to do some sightseeing with my wife. Our first child was due in December. I remember wondering while walking a section of the Great Wall of China what sort of world our new child and her generation would inherit.
  


Chapter 11
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A Tale of Two Reports


Far better an approximate answer to the right question, which is often vague, than an exact answer to the wrong question, which can always be made precise.


—John Tukey (1962)


The appearance of two dueling reports within weeks of each other in early summer 2006 constituted the next major development in the Hockey Stick battle. The first of the reports, Surface Temperature Reconstructions for the Last 2,000 Years, commissioned by Representative Sherwood Boehlert (R-NY), was published on June 22 and carried the imprimatur of the National Academy of Sciences (NAS).1 The NAS committee was chaired by a leading expert in statistical climatology, Gerald North of Texas A&M University, and consisted of a blue ribbon panel of a dozen experts with diverse relevant expertise, including leading climate scientists, paleoclimatologists, and statisticians, and several members of the National Academy itself. Among the panel members was John Christy, widely regarded as a skeptic in the climate change debate. The panel in turn solicited input broadly from an array of relevant experts, including me and the most prominent critics of our work. The report was subjected to the Academy’s extremely rigorous peer review process (there were thirteen peer reviewers and two review editors).

The second of the two reports, the so-called Wegman Report commissioned by Congressman Joe Barton (R-TX), was released on July 14.2 It was written by statistician Edward Wegman of George Mason University and two handpicked associates: David W. Scott, a statistician from Rice University, and Yasmin H. Said, a Wegman graduate student.3 Neither Wegman nor his two coauthors possessed any training in physical science, let alone in climate science. The report had no backing from any recognized scientific organization, there was no evidence of attempts to solicit input from leading scientific experts, and only lip service was paid to the idea of formal peer review.4

The Academy Speaks
 

The basic message of the NAS report was clear: Our original conclusions were broadly supported by the evidence: “The basic conclusion of Mann et al. (1998, 1999) … that the late 20th century warmth in the Northern Hemisphere was unprecedented during at least the last 1,000 years … has subsequently been supported by an array of evidence that includes the additional large-scale surface temperature reconstructions and documentation of the spatial coherence of recent warming … and also the pronounced changes in a variety of local proxy indicators.” The report concluded that “based on the analyses presented in the original papers by Mann et al. and this newer supporting evidence, the committee finds it plausible that the Northern Hemisphere was warmer during the last few decades of the 20th century than during any comparable period over the preceding millennium.” Contrarians in the climate change debate tried to exploit the committee’s use of the word plausible, which might appear weaker than the word likely that the IPCC used in its report and we used in our work. However, subsequent clarifications by the panel members indicated that indeed they had reached a conclusion similar to ours and that of the IPCC.5

In a press release, the NAS committee asserted that there was “high confidence that [the] planet is warmest in 400 years,” “less confidence in temperature reconstructions prior to 1600,” and “little confidence” prior to A.D. 900. While deniers seized on every single qualifier to suggest that the NAS was somehow retreating from our findings or those of the IPCC, the panel made it clear that their conclusions were consistent with those of MBH99. They noted that our work was “the first to include explicit statistical error bars” and reminded readers of the original MBH99 findings that “the error bars were relatively small back to about A.D. 1600, but much larger for A.D. 1000–1600,” explaining that “the lower precision during earlier times is caused primarily by the limited availability of annually resolved paleoclimate data.”6

There were some minor points of contention. For instance, the panel expressed some skepticism about conclusions regarding the warmth of individual years and decades. The MBH99 conclusion that 1998 was likely the warmest year and the 1990s the warmest decade of the past millennium rested largely, however, on the proposition—which the panel endorsed—that the past few decades were likely the warmest in a millennium. The warmest year and decade of an unusually warm interval (the past few decades) were, our reasoning went, likely unusually warm themselves. The panel also seemed to neglect the most recent peer reviewed literature, such as the work of Wahl and Ammann and others who demonstrated in greater detail than in previous work that the entire issue of centering in PCA that McIntyre and McKitrick had raised was a red herring; it didn’t make any difference to the results obtained in the end.7

Some of the more important of the panel’s findings came to light during its press conference on the date the report was released.8 The report authors made clear that they backed the key conclusions of our original work. Panel chair Gerald North stated that “We roughly agree with the substance of their findings.” New York Times reporter Andrew Revkin, noting that we had indeed emphasized the importance of uncertainties and caveats in our original millennial hockey stick analysis (MBH99), asked the panel who, if anyone, may have been responsible for any overstating of our conclusions. North opined that “the community probably took the results to be more definitive than Mann and colleagues intended.”

The panel emphasized the seminal nature of our now nearly decade-old studies. Panel member Curt Cuffey characterized that work as “the first analysis of its type … it was a really remarkable contribution” that ended up “teaching us a lot about how climate has changed.” Like any groundbreaking scientific work, he said, “it’s not surprising that they could have probably done some detailed aspects of it better.” Panel member Peter Bloomfield of North Carolina State University, a fellow of the Royal Statistical Society, added that ours was “a first of its kind study.” We “had to make choices” that included “how the data were processed,” the “initial preparation, the inversion of the calibration equations,” and “the selection of variables that were to be used in those equations.” Our “methods were all quite reasonable choices,” he said, and to the extent that some of the choices might not have been the optimal ones, he added that they “didn’t have a material effect on the final conclusion.” Bloomfield volunteered he “would not have been embarrassed by that work” if he’d been an author of it himself. North expressed similar thoughts.9

The NAS report was widely reported to be an affirmation of our work. Even contrarian pundit Roger A. Pielke Jr. characterized the report as a “near-complete vindication for the work of Mann et al.”10 The Associated Press (AP),11 first off the block on June 22 , the day the report was released, announced that the National Academy of Sciences had determined that “recent warmth is unprecedented for at least the last 400 years and potentially the last several millennia.”12 The New York Times headlined the report “Science Panel Backs Study on Warming Climate,”13 while the Washington Post announced “Study Confirms Past Few Decades Warmest on Record.”14 Meanwhile, in the United Kingdom the BBC characterized the findings as “Backing for ‘Hockey Stick’ Graph.”15
Nature, which had published our original hockey stick article, declared, “Academy affirms hockey-stick graph.”16 In the days and weeks ahead, dozens of similarly themed articles would appear in publications around the world.17

CNN’s Lou Dobbs, once considered a contrarian in the climate change debate, characterized the NAS findings18 as having “supported the conclusions of the scientists.”19 I had been invited to appear on the show along with my two coauthors Ray Bradley and Malcolm Hughes. I was unable to make it in time, however, having been detained by the extreme weather—the irony of which Dobbs commented on in his show. The following month, I appeared along with fellow climate scientists Gavin Schmidt and Alan Robock. Shortly before the three of us were to go on the air, Dobbs entered the green room and explained that he didn’t even want to broach the scientific debate. We’d moved past that—the scientific debate in his view “was over.” Instead, he wanted to discuss solutions.

Of course, some individuals sought to downplay, cherry-pick, or simply misrepresent the NAS findings. The Wall Street Journal could only muster up the anemic “Panel Study Fails to Settle Debate on Past Climates.”20 Written by Antonio Regalado, the same reporter who had publicized McIntyre’s attacks against the hockey stick on the paper’s front page two years earlier, the coverage of our formal vindication by the NAS was buried on page B2. The article invoked the classic straw man: “An expert panel … said that the key conclusion of a widely cited study of past temperatures is ‘plausible’ but not proved” (my emphasis), as if any scientific proposition can ever be “proved.” Giving new meaning to the word spin, Congressman James Inhofe announced that “Today’s NAS report reaffirms what I have been saying all along, that Mann’s ‘hockey stick’ is broken,” a claim that prompted Al Gore to remark that deniers like Inhofe “will seize on anything to say up is down and black is white.”21 This didn’t stop the perpetuation of Inhofe’s false assertion. In December 2009, for example, James Sensenbrenner (R-WI)—a leading climate change denier in the U.S. House of Representatives—claimed in a hearing that the hockey stick had been discredited by the 2006 NAS study.22 Testifying at the hearing, presidential science adviser John Holdren politely pointed out that the NAS study had in fact confirmed our conclusions.23

The NAS panel members unambiguously rejected the accusations of scientific misconduct that had been leveled by some of our detractors. The New York Times reported that “several members of the panel reviewing the study said they saw no sign that its authors had intentionally chosen data sets or methods to get a desired result.”24 North announced: “I can tell you that is my own opinion and I think it’s probably true across the board here, I certainly did not see anything inappropriate.” Bloomfield stated he “saw nothing that spoke to me of any manipulation,” adding that the hockey stick study was “an honest attempt to construct a data analysis procedure.” One might think that this would have put an end to the accusations once and for all. One would be wrong.

Barton Bites Back
 

The Wegman Report, commissioned by Joe Barton and published several weeks after the NAS report, seemed a transparent effort to further spread the attacks against our work. It uncritically repeated the old and tired McIntyre and McKitrick claim that the hockey stick was an artifact of the conventions used in a statistical (PCA) analysis, while ignoring various already published peer reviewed papers that refuted that claim. The more extensive and authoritative NAS review, for example, had specifically dismissed the notion that PCA conventions had any substantial impact on our findings. As Bloomfield had put it at the NAS press conference, “the committee, while finding that the issues are real, [found] they had a minimal effect on the final reconstruction.”

The only thing the Wegman Report offered that was actually new was a dubious “network analysis” of my publishing history with other scientists. Wegman used that analysis to attempt to demonstrate that there was an ostensible conspiracy in climate science, a tight-knit cabal of coauthors and peer reviewers, with me at the center. It was like “Six Degrees of Kevin Bacon” applied to climate scientists. There is a related concept in mathematics, known as the “Erdos number,” which has a become an informal measure of one’s academic status. Paul Erdos was an eccentric, extremely productive mathematician who coauthored many papers with large numbers of other mathematicians. The Erdos number represents an author’s degree of separation from Erdos in his or her published work. If you published with Erdos, you have an Erdos number of one. If you published with someone who published with Erdos, it’s two. And so on. (My Erdos number appears to be four.25) As a result of the Wegman claims, there was now some discussion in the blogosphere of a new measure—the “Mann number.”26

It might have seemed amusing, were it not for the thinly veiled accusation at the center of Wegman’s network analysis and the thorough lack of understanding of how modern science is conducted embodied in the employment of that analysis. Climate science, like many multidisciplinary fields, requires broad collaboration with researchers across many areas. Any well-published climate scientist would show a wide-ranging pattern of connection with other researchers in the field. While I was flattered that Wegman and company seemed to think that I was at the nexus of climate research, the same type of analysis would have shown a very similar pattern for any of a large number of climate scientists. Wegman’s analysis erroneously conflated our coauthors (who were known) with our peer reviewers (who, given that they are anonymous, were not). In fact, the two groups likely overlap little if at at all: Most editors avoid soliciting peer reviews from an author’s collaborators. Wegman’s reasoning—that the network analysis revealed me to have been at the center of the climate research agenda for the past decade, thus somehow undermining any independent review of our findings—also defied the very principle of causality. The fact that I had worked with such a broad group of other scientists was largely a product of my earlier work (MBH98/MBH99), which yielded, among other things, useful benchmarks for later comparisons with the results of theoretical climate model simulations. It was ridiculous for Wegman to argue that these subsequent collaborations could somehow have influenced the assessment of earlier work that laid the groundwork for them.

Wegman used the social network analysis to support the bizarre claim that there is “too much reliance on peer-review” in our field. This claim, of course, goes against every principle of scientific practice; peer review is a key ingredient in the self-correcting processes of science. Perhaps this dismissal of the importance of peer review was, at least in part, an attempt to innoculate the Wegman Report against the criticism that, unlike the NAS report, it was not peer reviewed in any formal sense.

The Heat Is On
 

One week after the release of the Wegman Report, on July 19, as temperatures soared near or above the century mark over much of the country—including Washington, D.C.—during what would later come to be known as the 2006 North American heat wave, Barton called a hearing of the subcommittee on Oversight and Investigations. Entitled “Questions Surrounding the ‘Hockey Stick’ Temperature Studies: Implications for Climate Change Assessments,” the hearing was set up for a day the committee had already learned I would be unavailable.27 I did my best, nonetheless, to follow the developments from afar.28

Wegman and McIntyre were witnesses, along with a number of climate scientists. I had recommended the committee invite paleoclimatologist Tom Crowley in my absence. His climate modeling experiments had not only reproduced the hockey stick pattern, but had also attributed the anomalous recent warmth to human causes. Other scientists who testified at the hearing were the NAS committee chair Gerry North, NOAA scientist Tom Karl, and Hans Von Storch.

With assistance from Wegman and McIntyre, Barton used the hearing to advance one very specific, trivially true, but in reality totally inconsequential claim: that centering conventions of principal component analysis can influence the character of the first principal component obtained in a PCA of a dataset.29 On that narrow point, North, as well as everyone else involved in this debate (including us!) were in agreement. Wegman and McIntyre were conspicuously silent, however, on the only issue that actually mattered: whether these conventions had any material impact on the result of the MBH analysis, correctly performed. Even if one accepted Wegman and McIntyre’s claims, would it make a difference? North and the NAS had already provided a definitive answered to that question: No. But Barton—a firm subscriber to the “up is down, black is white” alternative reality of climate change denial—was intent on finding some credible witness who might be willing to argue otherwise.

Perhaps Barton was hoping that he had found such an individual in Hans Von Storch. After all, Barton had specifically cited Von Storch’s criticism of the hockey stick in his original, July 2005 letter. Von Storch, as it turns out, was the one witness who spoke clearly and unambiguously to this point at the hearing: Asked about the effect of PCA centering conventions on the MBH98/MBH99 reconstruction, Von Storch replied “the effect is very minor … it really doesn’t matter here.”30 The impact of a respected climate scientist viewed by some as a critic of our work dismissing with such dispatch the essence of the Barton, Wegman, and McIntyre criticisms was profound.

What about Wegman’s other chief claim; that that my collaboration with a wide group of other researchers—forty-three coauthors in total—somehow compromised the underlying validity of our work? North dismissed the notion out of hand, explaining that my broad collaborations were something he would “probably look very favorably on if I were considering him for tenure.” North used the example of physicists responsible for the great discoveries of the early twentieth century—Einstein, Bohr, and Heisenberg—to underscore the absurdity of Wegman’s “social network analysis,” noting that Wegman would have come to precisely the same conclusion had he done a similar analysis of any one of these great scientists. Yet in reality, North explained, these individuals were fiercely competitive and disagreed intensely with each other on key scientific matters.31 As North put it later: “They [Wegman and Barton] make it sound like a love nest—well, it isn’t. If you know anything about science, it’s more like a contact sport.”32

Wegman didn’t help his own credibility with his testimony. He became flustered when asked repeatedly by ranking member Bart Stupak (D-MI) why his analysis focused only on a set of North American tree ring data, while the actual MBH analyses involved a global proxy data-set. He committed gaffes that called into question his basic understanding of the central topic at hand. As reported by Richard Harris of NPR, “[T]he limits of Wegman’s expertise became painfully clear when he tried to answer a question from Illinois Democrat Jan Schakowsky about the well known mechanism by which carbon dioxide traps infrared radiation—heat—in our atmosphere.”33 Harris quoted Wegman’s revealing response, “Carbon dioxide is heavier than air. Where it sits in the atmospheric profile, I don’t know. I’m not an atmospheric scientist to know that. But presumably, if the atmospheric—if the carbon dioxide is close to the surface of the earth, it’s not reflecting a lot of infrared back.” The greenhouse effect, however, has nothing to do with “reflecting” radiation. And it is well known to atmospheric scientists that CO2 is well mixed in the atmosphere by the same turbulent motions that keep the major atmospheric constituents (oxygen, nitrogen) at constant ratios. The atmospheric CO2 concentration today is 390 ppm not only at the surface, but also at five and fifteen kilometers above the ground.

Wegman wasn’t the only one generating gaffes at the hearing. Whit-field, in his opening remarks, repeated the self-evidently preposterous claim that the 1997 Kyoto Accord was based on the 1998 hockey stick paper.34 In the end, there had been much political theater, but very little scientific substance at the hearing that day. As Richard Harris put it, “if anyone showed up at this hearing room to hear a true scientific debate on global warming they ended up instead with just a political debate often far afield from the facts.” It was a poor enough showing by Barton and his supporters that the Democrats on the committee smelled blood. They would readily agree to a follow-up hearing with me testifying, as Barton had originally requested, in the hope that they could turn the tide on the Republicans, making the topic of human-caused climate change, which the committee had for so long avoided under Barton’s chairmanship, front and center in the discussion.

That hearing was held the following week on July 27.35 Wegman and McIntyre were again present. Three other scientists were also invited to testify: Ralph Cicerone, the newly minted president of the National Academy of Sciences; Jay Gulledge of the Pew Center on Global Change; and John Christy. Ranking member Stupak used his opening statement to point out that Barton, having failed to discredit our work the previous week, appeared now to be trying to change the topic: “it appears that these critics have lost interest in simply attacking Dr. Mann’s work…. Now the purpose of today’s hearing is to cast doubt on all scientific evidence of global warming.”36 Stupak then went on offense: “if we are going to discuss the larger issue of global warming, which many of us on this side would be happy to do, we need to put more time and effort into putting together a series of well thought out hearings with adequate time for witnesses and staff to prepare.” Henry Waxman (D-CA) then pounced, accusing Barton of trying to use very same Serengeti strategy deployed by the fossil fuel industry against Ben Santer in the mid1990s against me: “The Chairman seems to think that if he can discredit one climate scientist, Dr. Mann, he can cast doubt on all the climate change research.” With respect to the larger issue of climate change, he accused Barton of employing the same tactics the tobacco industry used to cast doubt on the linkage between smoking cigarettes and cancer37—something Waxman would know about, having presided over a series of hearings on the topic in the 1990s.

This time there was a sharper focus on whether the Wegman Report in any way invalidated the hockey stick.38 Stupak, noting that “other climatologists have recreated Dr. Mann’s work and have come to the same conclusions using both similar and different data sets and methodologies,” suggested the motive behind Wegman’s social network analysis was somehow to invalidate the wealth of independent confirmatory studies: “Dr. Wegman … will try to discredit all of these studies with an un-supported hypothesis questioning the independence of a large group of scientists’ work.”

Jay Gulledge pressed the point in his opening statement. Gulledge noted that “the Wegman report failed to accomplish its primary objective … [it] did not at all assess the merits of the criticisms directed toward the MBH reconstructions.” He stressed that the Wegman/ McIntyre critique would only have merit if correcting for any putative errors “yields results significantly different from the original result that can no longer support the claim of unusual late 20th century warmth.” Gulledge then took the issue to its logical conclusion, noting that while “the Wegman Report takes no steps to make such a determination … fortunately, a different group, one well qualified both statistically and climatologically to tackle this question of merit, had already performed the task several months before the Wegman Report was released. The study by Wahl and Ammann.” He went on to explain that that study had both demonstrated the robustness of the MBH hockey stick and the flimsiness of the criticisms advanced by McIntyre and now the Wegman Report.

Having failed to make any objective scientific case against the hockey stick, Barton and his colleagues turned instead to insinuation. Congresswoman Marsha Blackburn (R-TN) first quipped that she “remembered” when she was growing up in the 1960s that climate scientists were worried about another Ice Age—evidently she hadn’t studied her talking points very closely; the claim is supposed to apply to the 1970s. She then asserted that supposed flaws in the hockey stick weren’t caught early on because the peer review “was not an independent and separate review outside of” the “social network” of our fellow scientists.39 Asked by Blackburn to confirm her assertion, Wegman replied, “I believe that is the case.” Blackburn could have been naive enough to believe what she was saying, but I was surprised that Wegman—an academic—would make such a claim. To support it, he would have to have known who the reviewers of our article were, which was impossible (assuming that the confidentiality of the review process had not been compromised) because they were anonymous. And he would have to conclude that Nature, one of the world’s premier science journals, was somehow unqualified to select independent and unbiased referees. The whole argument was preposterous; and more than anything else it spoke to the intellectually bankrupt nature of the attack against us.

The final line of the attack involved once again criticizing us for a supposed lack of openness with regard to the way we conducted the MBH98 and MBH99 studies. I pointed out that the allegation that we had not released our data was simply false, while the criticisms against us for not initially publishing our computer code were at best disingenuous, since the NSF had already established that such materials were considered proprietary, and independent researchers had implemented our algorithm and confirmed our results without it.40

This line of attack—criticizing my coauthors and me for a supposed lack of scientific openness—ended up backfiring on our critics. John Christy’s scientific claim to fame, as noted earlier, was a satellite-based record of atmospheric temperature trends that appeared to contradict surface evidence of warming. That Christy’s record, which had been held up as a central pillar in the case for climate change denial, had been shown to be an artifact of faulty computations41 generated curiously little outrage on Joe Barton’s part, however. In his testimony at the hearing, Christy lectured the audience about scientific openness, presenting himself as a paragon of virtue when it came to sharing source code: “When asked by others [scientists at Remote Sensing Systems (RSS) in California], we provided sections of our code and relevant data files. By sharing this information, we opened ourselves up to exposure or a possible problem which we had somehow missed, and frankly this was not personally easy. On the other hand, if there was a mistake we wanted it fixed.”
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Figure 11.1: Barton’s Congressional Hearing
My testimony before the House Energy and Commerce Committee in July 2005. Mostly obscured is John Christy. National Academy of Sciences President Ralph Cicerone is seen looking on in the background.
 

Christy seemed to have no idea what he had just walked into: Henry Waxman (D-CA) apparently had been waiting for precisely this moment:

WAXMAN: Thank you. I want to ask Dr. Christy about this because you stated that you provided your computer code to other researchers when it has been requested, and you specifically mentioned providing your code to Remote Sensing Systems or RSS. Is that accurate?

CHRISTY: We provide[d] the part of the code that was in question.

WAXMAN: Well, I contacted RSS about your testimony and Mr. Frank Wentz sent me a letter last night, and he wrote to say, “Dr. Christy has never been willing to share his computer code in a substantial way,” and he provides the text of a 2002 e-mail exchange between RSS and yourself. And according to this letter when asked for your code, you replied, “I don’t see how sharing code would be helpful because there are at least seven programs that are executed (several thousands lines of code) and we would be forced to spend a considerable amount of time trying to explain coding issues of the spaghetti we wrote.” In light of this letter, Dr. Christy, I would be interested if you care to clarify your testimony because Mr. Wentz wrote further, “I think the complexity issue was a red herring. My interpretation of Dr. Christy’s response is he simply didn’t want us looking over his shoulder, possibly discovering errors in his work. So we had to take a more tedious trial-and-error approach to uncovering the errors in his methods …” What do you say about that? That sounds inconsistent with what you have told us.42

If Christy had been invited to testify by Barton’s staff, he ended up being the unintended star witness for the “defense” rather than the “prosecution.” This exchange didn’t settle the underlying arguments over source code release, which requires some balance between intellectual property rights and scientific access and is still being debated today.43 It did, however, demonstrate the hypocrisy of climate change deniers pretending to occupy the moral high ground on this issue.

Waxman lobbed a series of softball questions that served to discredit the case advanced by Barton and his sympathizers. He asked me to correct a number of serious misconceptions betrayed by Wegman’s previous testimony. These involved Wegman’s apparent lack of awareness of basic climate science principles such as the greenhouse effect and the nature of greenhouse gases,44 his misunderstanding of the distinction between natural and human-caused climate change,45 and his perplexing claim that future human impact on the climate will be both negligible and harmless.46 Wegman’s plea for greater involvement of statisticians in climate studies, as I pointed out in follow-up testimony, was also disingenuous, given the history of more than a decade of close collaboration between climate scientists and statisticians.47

Waxman also gave me an opportunity to correct Wegman’s mischaracterizations of my own work, in particular his claim that my colleagues and I had “circled the wagons” with respect to our work in this field. I pointed out that we had contributed to fundamental advances in the field of paleoclimate reconstruction in the decade since we had begun our original work, developing and applying new techniques such as the more sophisticated “regularized expectation-maximization method” and testing them rigorously using climate model simulations. Finally, given the evidence that emerged that Wegman had collaborated closely with Stephen McIntyre in preparing his report, Waxman wondered if Wegman had ever made even a single effort to contact me. The answer was no.

There were some lighter moments at the hearing. Jay Inslee (D-WA) asked Ralph Cicerone to ponder a sort of It’s a Wonderful Life scenario with me as the George Bailey character, posing the rhetorical question of whether the evidence regarding the reality of human-caused climate change would be affected if I had never been conceived by my parents. My parents report having been amused.48 And I’m fairly certain that this was the first congressional hearing at which a representative uttered the phrase “regularized expectation-maximization.” You could just hear statistics junkies everywhere doing their best Beavis and Butthead impressions: “Did he just say regularized expectation-maximization? Heh, heh, heh.”

Shortly after the first hearing, Stanford physics professor David Ritson, who had previously published on proxy-based climate reconstructions,49 identified some serious problems with the Wegman Report. In an e-mail sent days after the first hearing to Wegman and coauthors, and copied to NAS panel chair Gerald North and me, Ritson expressed concern that Wegman et al. appeared curiously to have repeated precisely the same error that underlay McIntyre and McKitrick’s original claim50 that the hockey stick was a statistical artifact. Ritson forwarded the message twice over the next two weeks, without any response from Wegman or his two coauthors.51 A member of Waxman’s staff contacted Wegman to ask why he had not responded to Ritson’s inquiries. Wegman claimed52 that he had never received the e-mail53 and that he was under no obligation to reveal details about his calculations or methods anyway.54 He was simply too busy now to respond to Ritson, he said, but would eventually set up a Web site where the materials would be available. He also asserted that his code fell under the category of “classified research” and thus might be protected by the U.S. Navy. The irony of Wegman’s stonewalling was not lost on Waxman.55 More than a year later, Wegman had refused to respond to any of Ritson’s subsequent inquiries and had failed to deliver on any of what he had promised.56 In Ritson’s words, “This is a sad commentary on people who have so strongly and publicly attacked others for supposed failures to provide such information, and their report must accordingly be judged in this context.”57

In the end, the conventional wisdom was that Barton and gang fared poorly in the two days of hearings that summer. Nonetheless, these were stressful times for me. In the past year, I had spent much of my time responding to baseless allegations, preparing for hostile questioning, and fending off one attack after the next, all over alleged misdeeds I had not committed. I was, however, buoyed by the outpouring of support I received. The previous summer, when I’d just received Barton’s threatening letter and was still in transition between jobs, I received a very welcoming note from the president of Penn State University, Graham Spanier, reassuring me that he and Penn State were firmly behind me. There was support from members of the scientific community, colleagues, administrators, friends, family, and indeed citizens I had never met. I received scores of letters and e-mails that year from friends I hadn’t heard from in years, and from total strangers who just wanted to thank me for standing my ground.

In March 2006 I was invited to give the Margolin Lecture at Middlebury College to a standing-room-only crowd. The timing of the lecture couldn’t have been better. The Middlebury College hockey team had just won its division in the NCAA tournament. As my host introduced me, he gave me a special memento: a Middlebury hockey stick signed by each member of the tournament-winning team. The Middle-bury hockey stick is still proudly displayed in my office. I sometimes joke to visitors that I keep it there for defense.

I also had the opportunity to meet Sherwood Boehlert in person just after the July 27 congressional hearing. Having announced his retirement from the House earlier that year, he was being honored for his long-standing support for the Baseball Hall of Fame, located within his district in upstate New York. He graciously took several minutes out of this scheduled event to talk with me. We had a pleasant, if brief conversation, talking among other things about our mutual fondness for Big Moose Lake in the Adirondacks. I relished the opportunity to personally thank him for all he had done. As I shook his hand, though, I couldn’t help but feel a certain wistfulness, as if I were saying farewell to the last member of a vanishing tribe—the pro-environmental Republican.

The latest salvo in the climate wars had now come to a close. Things would soon enough heat up again, however.
  


Chapter 12
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Heads of the Hydra


A lie can travel halfway around the world while the truth is putting on its shoes.


—Mark Twain


In 2007, climate science was on somewhat of a winning streak. Al Gore’s summer 2006 documentary An Inconvenient Truth, love it or hate it, had introduced a far greater number of Americans to the science of climate change than ever before. Many media outlets were now treating the scientific evidence more seriously, not inserting a contrarian in every piece for “balance.” Even Frank Luntz of the infamous “Luntz memo,” which had coached climate change deniers on their messaging back in 2002, had now come to accept the reality of human-caused climate change.1 This same summer, the Intergovernmental Panel on Climate Change released its Fourth Assessment Report, and with the widespread and positive media coverage of the report’s findings, there was finally a feeling within the climate science community that our science had become generally accepted. For the time being, anyway, climate change denial had been relegated to the fringe.

On October 12, 2007, there was a further development: The IPCC was co-awarded the Nobel Peace Prize, along with former Vice President Al Gore. The several hundred of us who had served as lead authors were each sent a plaque acknowledging our sharing of the honor. At an IPCC meeting celebrating this award,2 I was honored to be one of two individuals (the other being Ben Santer) singled out by IPCC scientific working group chair Susan Solomon for special commendation for the personal sacrifices made in the name of the IPCC. It was a good time to be a climate scientist. It was an extraordinary experience to feel part of an international effort collectively lauded in this way.

AR4—What Say You?
 

The 2007 IPCC Fourth Assessment Report (AR4) was considerably more definitive in its conclusions than its predecessors. “Most of the observed increase in globally averaged temperatures since the mid-20th century,” the report said, “is very likely due to the observed increase in anthropogenic greenhouse gas concentrations.”3 The increased confidence was well justified. The climate models used in this latest assessment were considerably more refined than earlier generation models. They could be run at much finer spatial scales, better resolving surface topography, regional wind patterns, and current systems. The modeling of physical processes such as cloud formation had grown more sophisticated. Many of the models were now producing realistic looking El Niño events, generating a natural pattern of alternation between warming and cooling in the eastern tropical Pacific every few years that resembled the real-world phenomenon—a strong indication of physical realism in the models’ treatment of climate dynamics. We now had six more years of observations since the IPCC Third Assessment Report (TAR) of 2001, and, with temperatures trending upward and other climate variables following suit, every additional year of data added to the overall significance of the observed climate changes. This was particularly relevant for certain measurements, such as the extent of summer sea ice in the Arctic, for which direct satellite observations only went back a few decades, and for which every additional year of measurement highlighted the striking rate of decline.

Though encouraged by IPCC colleagues to take on the role of lead author for two different chapters, I had chosen to sit out the AR4. Since my own scientific findings had come under attack by climate change deniers, I felt it was important that the IPCC be able to provide a thoroughly independent assessment of the underlying scientific issues. Moreover, I certainly didn’t want to serve as a lightning rod. I was satisfied to have served as an expert reviewer, providing constructive criticism of the report. Unlike the previous report, which had combined all observations (whether instrumental or paleoclimate) into a single observations chapter, AR4 devoted, for the first time, an entire chapter to paleoclimate, including a substantial section devoted to the “The Last 2000 Years.” It was a wise choice, as it allowed controversial matters to be aired more fully.

With an assessment of the existing literature that was both more thorough and more up-to-date than the 2006 NAS assessment, the IPCC was in a position to come to more definitive conclusions regarding the evidence from paleoclimate reconstructions. There were now more than a dozen published reconstructions of Northern Hemisphere average temperature. They all came to a common conclusion: The most recent decades were warmer than any comparable period in the past as far back in time as the reconstructions went. Several of the reconstructions now extended further back than the original hockey stick, as far back as two thousand years in some cases.4 Moreover, a number of reconstructions were based on fundamentally different sources of proxy information than those used in the hockey stick, such as boreholes and, even more recently, information from mountain glaciers around the world, yet still came to essentially the same conclusion. Such additional evidence led the authors of the AR4 report to reach even stronger conclusions regarding the unprecedented nature of recent warmth than either their earlier 2001 assessment or the 2006 NAS report:

 

The TAR pointed to the “exceptional warmth of the late 20th century, relative to the past 1,000 years.” Subsequent evidence has strengthened this conclusion. It is very likely that average Northern Hemisphere temperatures during the second half of the 20th century were higher than for any other 50-year period in the last 500 years. It is also likely that this 50-year period was the warmest Northern Hemisphere period in the last 1.3 kyr [1300 years], and that this warmth was more widespread than during any other 50-year period in the last 1.3 kyr.5



 

Despite this strengthening of our original conclusions in the new IPCC report, in the distorted up-is-down, black-is-white world of climate change denial, the IPCC had supposedly “dropped the hockey stick”!6 The claim was entirely false. The hockey stick graph simply was not featured in the Summary for Policy Makers as it had been in the TAR. Why would it be? The purpose of the policy maker’s summary was to highlight key new findings, not old ones. The original MBH99 hockey stick was indeed one of the dozen reconstructions shown in the IPCC paleoclimate chapter (see figure 12.2), which collectively formed the basis for the strengthened conclusions of AR4 regarding the anomalous nature of recent warming.
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Figure 12.1: Expanding Spaghetti Plot
Figure from the IPCC AR4 assessment (working group 1 report, chapter 6) showing a dozen different reconstructions of Northern Hemisphere average temperature in past centuries along with the instrumental record through 2006.
 

Falling Pillars
 

By the time the AR4 report was published in summer 2007, the case for legitimate climate change skepticism was on thin ice, so to speak. The four main pillars of denial that contrarians continued to cling to were:

 

 

1.  Climate models are crude, untested, and unvalidated.

2.  The instrumental record of global temperature is unreliable

3.  Other data contradict the claim that Earth is warming.

4.  Even if Earth is warming, it could be due to natural factors.

 

 

Various strands of purported evidence had been used to support these broader pillars. By 2007, most of those strands had weakened, and the pillars mostly crumbled, or toppled entirely.

PILLAR 1
 

Let us consider, as things stood then in 2007, the first pillar: the claim that climate models are unreliable. As the statistician George Box famously once put it, “all models are wrong, but some are useful.”7 Climate models are no different. They don’t capture individual clouds, and even when they hypothetically could sometime in the future, they won’t capture individual molecules, and so on ad infiitum. Critics will always be able to point to something that climate models can’t resolve. But that’s a red herring, the common fallacy that “because we don’t know everything, we know nothing.” As noted previously, climate models had already passed critical tests by the late 1980s and early 1990s, and since then they had become increasingly realistic in their ability to reproduce key features of the climate system. Many of the climate models used in the AR4 assessment produced, for example, very realistic-looking El Niño events. Enough credibility had been established to take the models’ basic predictions seriously: warming surface temperatures, more widespread continental drought, vanishing Arctic sea ice, and rising sea levels given ever-increasing greenhouse gas concentrations. Judgment: pillar crumbling if not yet toppled.

PILLAR 2
 

Consider now the second pillar of climate change denial that still remained in 2007: that the global surface temperature record is ostensibly untrustworthy.8 Traditionally, claims of contamination in the surface temperature record have been based on arguments regarding the so-called urban heat island bias—the observation that urban locations have typically warmed more than outlying rural areas owing to different thermal characteristics of urban and rural environments (for example, asphalt absorbs and retains more solar heating than a grassy field). To the extent that such locations are used more frequently in constructing the temperature record, they could in principle lead to a warming bias. Other types of changes in instrumentation and siting of meteorological stations—for example, the placement of urban weather stations in artificially cool locations such as parks—could instead lead to a cooling bias. Just how the potential warm and cold biases play out is not a priori obvious. By 2007, though, a number of recent studies had assessed the extent to which any urban heat island bias might still remain in the global temperature record.

A study in 2003 by NOAA scientist Tom Peterson and collaborators indicated that the cool park effect largely mitigates any urban heat bias in the U.S. measurements.9 A subsequent 2004 study by the United Kingdom Meteorological Office’s David Parker10 tested for the presence of an urban heat island effect by comparing temperatures on windy and calm nights across the globe, which should show a difference if there is urban heat island effect,11 and he found none. There were even more basic reasons for rejecting the claim that the surface temperature record was compromised by urban heat island effects. The global warming trend is seen not only in land measurements but also in ocean surface temperatures, where obviously no urbanization is occurring.12 The ocean warming isn’t as large as the observed land warming, but this is expected from basic physics and predicted by all climate models, the primary reason being that heat efficiently diffuses down into the interior of the oceans, leading to less warming at the surface. Judgment: pillar toppled.

PILLAR 3
 

What about the related third pillar: that other independent evidence contradicts surface evidence of warming? The source of this claim was a set of analyses by one pair of scientists, John Christy and Roy Spencer, of one particular dataset.13 Those data come from instruments, known as microwave sounding units (MSUs), installed on polar orbiting satellites. The MSUs measure, from space, the intensity of microwave radiation emitted by Earth’s atmosphere, which, in turn, can be related to temperatures in the atmosphere. Different channels of the MSU measure different frequencies of radiation, and an appropriate combination of information from the different channels (called 2LT) provides an estimate of temperatures in the lower atmosphere. For more than a decade, the Christy and Spencer MSU record was held up as the decisive refutation of global warming—a role that Christy, in particular, seemed to relish. NPR, for example, highlighted Christy’s role in the climate change debate thusly in 2004: “His major contribution has been to analyze millions of measurements from weather satellites, looking for a global temperature trend. He’s found almost no sign of global warming in the satellite data, and is confident that forecasts of warming up to 10 degrees in the next century are wrong.”14

In the late 1990s, a number of problems had already been identified in the Christy and Spencer analysis. One issue—analogous to the segment length curse encountered in dendroclimatology—was the way Christy and Spencer merged what were distinct overlapping satellite records to form a single, ostensibly continuous record. The net effect of their method was to underestimate any long-term warming trend.15

Still other researchers found that Christy and Spencer had failed to account for the slow decay of the orbit of the satellites, which yet again worked in the same direction, tending to impose spurious apparent cooling.16 Christy and colleagues, however, claimed that fixing another offsetting error, related to a required correction for the diurnal heating by the Sun, left the record basically unchanged.17 Other authors later demonstrated an additional problem: that Christy and Spencer’s claimed measurement of lower atmospheric temperatures was biased because they were actually averaging in some temperature information from the stratosphere to their estimates of lower atmospheric temperature.18 Greenhouse warming is a kind of zero-sum game; the lower atmosphere warms at the expense of upper atmosphere (stratosphere) cooling. Erroneously averaging in stratospheric temperatures led Christy and Spencer to introduce artificial cooling into their estimates.

Then, in 2005, the independent team of Carl Mears and Frank Wentz of the Remote Sensing Systems (RSS) group in California determined through reverse engineering that there must be an error in the correction that Christy and Spencer had applied back in the late 1990s, as discussed earlier, to account for diurnal heating by the Sun.19 As it turns out, their correction had the wrong sign. This was now the fourth consecutive error identified in Christy and Spencer’s MSU analyses that had worked in the same direction, that is, that masked the true warming taking place in the atmosphere. Christy and Spencer admitted the error, albeit in a somewhat cryptic reply.20 Using the same MSU data, Mears and Wentz produced their own estimates, which were free of these errors and which showed a warming of the lower atmosphere that was in fact entirely consistent with observed surface warming. This one is perhaps the easiest call of all. Judgment: pillar toppled.

PILLAR 4
 

Now, we come to the fourth and final pillar: that warming, even if it is taking place, might very well be a natural occurrence, independent of the effects of human activity. Support for the argument that climate change could be natural was said to be provided by a medieval warm period as warm as, or warmer than, today. Such a period of comparable warmth in the not-so-distant past, the logic goes, would imply that modern warming could be natural, too. The logic is flawed, however: The mere existence of a past warm period says nothing about the cause of the current warming. Even a modestly (say, 1 percent) brighter Sun during preindustrial times, for example, could have led to conditions warmer than today. Reconstructions of past temperatures such as the hockey stick (and the many other reconstructions coming to similar conclusions) indicated that peak medieval warmth did not rise to modern levels of warming in any case. That finding may have taken away a convenient contrarian talking point. But the finding was hardly necessary to render implausible the argument that natural variability could account for modern warming. To reach that conclusion it was sufficient to show, as many studies now did, that models could not reproduce the anomalous warming of the past century from natural factors alone. Only human impacts could explain that warming. Judgment: pillar toppled.

Heads of the Hydra
 

The complete or near collapse by 2007 of the pillars of defensible climate change skepticism represented a critical juncture in the debate over the science. Would climate change contrarians throw in the towel and at least concede the reality of human-caused climate change? Would they engage constructively in the discourse, focusing their efforts on the legitimate remaining uncertainties, such as the uncertain nature of climate change projections and the worthy debate to be had regarding what to do about the problem? Or would they retrench and continue to contest the ever-accumulating evidence supporting the reality of the climate change problem? The question is of course rhetorical; we already know the answer.

In Greek mythology, one of the tasks of Hercules was to destroy the nine-headed creature known as the Hydra. He found to his dismay that every time he cut off one of the heads, two would grow back in its place. So it was now with climate change denial. For every talking point that was refuted, two more would be offered. Moreover, the same arguments were eventually recycled, no matter how many times they were refuted in the peer reviewed literature. Whether or not a talking point is scientifically or even logically defensible is immaterial. If it has misinformed or confused an appreciable number of observers, it has served its purpose in manufacturing doubt and confusion.

Far-right media outlets, Internet disinformation sites, and contrarian blogs are still peddling factoids that were discredited in the actual scientific literature years ago, but that nonetheless endure in the contrarian mythology. Any bit of new information that might be twisted to reinforce the denialist canon is jumped on, while contradictory evidence is ignored or denounced. In the year or two following the release of the AR4 report, for example, the contrarian canard du jour was that the globe was in reality cooling—or at least not warming. The claim derived its credibility from contrarian folklore such as “climate scientists were predicting global cooling in the 1970s” and the now discredited “no warming” claim of Christy and Spencer.

The “globe is cooling” myth (and its sister, “global warming has stopped”) soon gained new life through distortions of a 2008 article in Nature. Scientists from the Max Planck Institute for Meteorology had used climate model simulations to demonstrate that long-term greenhouse warming could be masked for timescales as long a decade or more by the impacts of natural variability.21 While some scientists have disputed the magnitude of the effect, there is no debate within the mainstream scientific community over the validity of that basic premise. However, the finding was misrepresented by contrarians, and frequently misunderstood in popular accounts that presented the work as if it called into question the reality of human-caused climate change,22 even though the authors were explicit that their study did nothing of the sort.23

Reenergized “global warming has stopped” claimants seized upon the sort of cherry-picking that would put even the very best fruit farmer to shame: An unusually strong El Niño event raised global temperatures in 1998, making it the warmest year on record in one of the three global temperature assessments, that of the University of East Anglia’s Climatic Research Unit (CRU), while 2005 beat it out for the record in the other two assessments.24 Contrarians noted that if they used the CRU record and chose the starting year as 1998, they could make the misleading argument that global warming had stopped because temperatures were cooler in subsequent years. Calculating the trend over the subsequent eight years, say, one could use the CRU record to seemingly argue against a net warming trend. This tells us nothing about global warming, however. It is meaningless to talk about trends over time intervals of a decade or less. Year-to-year fluctuations in global temperature are simply too large to establish a statistically significant warming (or cooling) trend over such a short time frame. One can find many instances in which the undeniable warming trend of the past century would not be evident in such short subintervals.25

Despite the thorough falsehood of the “global warming has stopped” claim, it would increasingly be hyped by climate change deniers during the run-up to the December 2009 Copenhagen climate summit. The claim was the centerpiece of a September 30, 2009, Washington Post op-ed, “For Alarmists, Ugly Truths on Global Warming,” by conservative columnist George Will , for example, and shortly thereafter in an October 9, 2009, news story entitled “What Happened to Global Warming?” by contrarian BBC reporter Paul Hudson. The claim was even featured in the book Superfreakonomics released in October 2009. The “global warming has stopped” blitz of misinformation and confusion led AP reporter Seth Borenstein to take the initiative of digging a bit deeper. Borenstein engaged in some old-fashioned investigative journalism and contacted leading statisticians, asking them, in a blind experiment (they were given the global temperature series, but weren’t told the source of the data or what it represented), if there was indeed any evidence to justify the claim that the upward trend in the series of measurements had stopped. The answer in every case was no.26

Heads of the Hydra of climate change disinformation are often quickly generated thanks to a single, deeply flawed paper that has slipped through the cracks of peer review. Take, for example, a December 2007 paper by David Douglass, John Christy, Ben Pearson, and S. Fred Singer27 claiming to contradict an earlier 2005 Science article by Ben Santer and collaborators28 establishing a human role in the warming of the tropical atmosphere. It took only a week for other scientists to demonstrate29 that the Douglass et al. paper’s principle claim arose from a simple misunderstanding of the concept of statistical uncertainty.30 Within a year, Santer et al. had published a devastating critique,31 showing that Douglass et al.’s approach gives clearly nonsensical results when applied to a climate model simulation where the cause of temperature trends are known. This was not before Douglass and his coauthors were able to milk a large amount of publicity with their claims, however. Shortly after the publication of their paper, for example, S. Fred Singer held a press conference at the National Press Club in Washington, D.C., where the authors asserted that their article established the “inconvenient truth” that “Nature rules the climate: Human-produced greenhouse gases are not responsible for global warming.”32 The paper was promoted on Fox News and featured in Singer’s March 2008 NIPCC report that ABC News had characterized as “fabricated nonsense.”33

Another head of the Hydra was a 2009 paper by John McLean, Chris de Freitas, and Bob Carter published in the Journal of Geophysical Research.34 In the innocuously titled “Influence of the Southern Oscillation on Tropospheric Temperature,” the authors claimed that El Niño drove essentially all variations in global temperature—a distinctly odd claim since almost nothing in climate science has been studied more closely than the relationship between El Niño and global climate. It was well known—and in fact had been demonstrated most recently in an article in Nature35—that, while El Niño, along with volcanic eruptions, did explain a fair amount of the short-term, year-to-year variability in global temperatures, it could not account for the warming trend. Had McLean et al. somehow discovered something that had eluded the entire climate research community for decades? The claim was indeed extraordinary. And the evidence? Not so much.

The study’s principal findings were, yet again, the product of a surprisingly basic error. The authors hadn’t, as it turns out, actually analyzed the statistical relationship between El Niño and global temperatures. They had instead analyzed the relationship between El Niño and the rate of change in global temperatures. That, combined with some additional unwarranted processing of the data,36 ensured that in the end all McLean et al. had done was to confirm the well-known fact that El Niño explains a fair share of the year-to-year fluctuations in global mean temperature. Their analysis provided no basis for any conclusions regarding climate change. Most of these facts were pointed out by various climate bloggers within a few days of the publication of the paper. It took nearly a year, however, for a peer reviewed refutation to appear in the literature.37

In the meantime, the authors once again generated substantial publicity for their claims. Climate science “swiftboater” Marc Morano (see chapter 5) used his Climate Depot blog to hype the study. In a press release boldly entitled “Nature, Not Man, Is Responsible for Recent Global Warming,” study coauthor Bob Carter claimed that the findings left “little room for any warming driven by human carbon dioxide emissions.”38

The Hockey Fight Continues
 

The gaze of the Hydra remained largely focused, however, on the denialists’ bête noir, the hockey stick. Despite the fact that the NAS, the IPCC, and more than a dozen independent peer reviewed scientific studies had now not only reaffirmed the key conclusions of our work, but in fact extended them further back in time, the denialosphere was still fond of claiming that the hockey stick had been “totally discredited” or “broken.” Most of the attacks represented some version of the myth that the hockey stick was a statistical artifact, combined with a studied neglect of the numerous confirmatory independent studies. Some of the attacks were new, however.

In late 2007, the home journal of climate change denial, Energy and Environment, published a paper by Craig Loehle that purported to present a new two-thousand-year reconstruction of global temperature.39 By contrast with the hockey stick studies—and every other peer reviewed scientific article on the subject—Loehle claimed that medieval warm period temperatures were warmer than “20th century values.” Had the paper somehow identified key new sources of information or a more appropriate methodology to overrule the findings of all other recent studies?

The paper, in fact, suffered from serious problems that would presumably have been identified had it been submitted to a peer reviewed scientific journal and reviewed by individuals with the relevant paleoclimatological expertise.40 Loehle was evidently unaware of the dating convention in paleoclimatology that in “BP” (nominally, “before present”), “present” actually refers to the standard reference year of A.D. 1950. By assuming that “BP” instead meant “relative to A.D. 2000,” Loehle erroneously shifted many of his records forward by fifty years, in essence portraying the warmth of the records in the mid-twentieth century as if it pertained to the end of the twentieth century. This error thus had the effect of erasing all of late-twentieth-century warming. Most paleoclimate reconstructions, including the original hockey stick, show peak medieval warmth to be comparable to that of the early and mid-twentieth century. It is only the late twentieth century that stands out as anomalous.

Among other problems, many of the sediment records Loehle used in his analysis had chronologies that were determined by just a few radiocarbon dates distributed over the past two thousand years. The dating in these records is consequently uncertain by as much as four hundred years or so, precluding their use in reconstructing centennial timescale temperature variations.41 There were several records that Loehle wrongly assumed to reflect temperature but instead reflected some other quantity,42 and he inappropriately averaged records that had different temporal resolutions. Loehle did issue a correction that appears to have dealt with some of the most glaring problems,43 but the fundamental problem remained that his estimates were insufficient to allow for a meaningful comparison of past and present global temperatures.44 Yet even so, had he performed the critical step of statistical validation emphasized in all serious paleoclimate reconstruction studies, and had he published the work in an actual scientific peer reviewed journal, the paleoclimate community might not have so readily dismissed it.

Loehle’s approach was laudable by comparison with that of many of the contrarians. He did attempt to make a positive contribution, putting his own reconstruction out there to be scrutinized and criticized. While the reconstruction didn’t stand up to the scrutiny (and the venue for its publication was dubious), he made an attempt to contribute to the scientific discourse in a meaningful and constructive manner. This can be contrasted with many others who are more than happy to take potshots at peer reviewed studies from their blogs but are unwilling to produce a reconstruction themselves, or even to provide evidence that genuinely contradicts the current scientific consensus that recent warmth is anomalous.

When the Loehle paper came out in late 2007, we were in the process of finalizing our own revised set of surface temperature reconstructions. I had presented the preliminary results of that work more than a year earlier at the December 2006 AGU meeting in San Francisco. A decade after we’d begun the original hockey stick work, we had now amassed a much expanded set of more than a thousand proxy records, thanks to the laborious work of numerous paleoclimatologists who had developed many new and different kinds of proxy records in the intervening years. If there were numerous important new tree ring records, there were also many new coral and ice core records, and new proxy records such as “speleothems” (stalagmite/stalactite layers containing calcite, whose oxygen isotopes can be analyzed for climate information) as well as very-high-resolution lake and ocean sediment records. We had compiled more than twelve hundred proxy records worldwide, more than fifty of which extended back to A.D. 1000, and more than thirty back to A.D. 500.45 Meanwhile, we had been conducting extensive tests of statistical reconstruction methods using synthetic (pseudoproxy) networks derived from climate model simulations built to have properties similar to actual proxy data networks.46 These tests demonstrated that, given the available proxy data, our methods were likely to capture past temperature variations faithfully.

We were now in a position to address explicitly the main recommendations offered in the 2006 NAS report for furthering progress in paleoclimate reconstructions of the last two thousand years. We had made use of a greatly expanded dataset, adequate for reconstructing past temperatures even without the much-maligned tree ring data, and employed complementary methods that had been thoroughly tested and validated with model simulation experiments. We used two different statistical approaches—the regularized-expectation maximization method we had been working with in recent years,47 and the simpler composite approach discussed in chapter four—neither of which employed the PCA centering at the heart of McIntyre’s attack on the original hockey stick. We published our hemispheric temperature reconstructions in the Proceedings of the National Academy of Sciences (PNAS) in early fall 2008.48 A year later, we published a follow-up article in Science describing the spatial patterns of past temperature changes.49

With far more ice core and sediment records now available, we were able to obtain a meaningful reconstruction of the Northern Hemisphere average temperature for the past thirteen hundred years without using tree ring data at all. If tree ring data were used, the reconstruction could be extended, with some reservations, back over the past seventeen hundred years.50 The amplitude of century-to-century variations in the new reconstruction were somewhat larger than in other previously published reconstructions (including the original hockey stick), with somewhat greater peak medieval warmth.51 That warmth, however, still did not approach the warmth of the most recent decades. Recent warmth, it now at least tentatively appeared, was unprecedented for nearly the past two millennia, and perhaps longer.

Stephen McIntyre wasted little time in launching a series of attacks on the PNAS paper, employing—it would seem—the strategy of throwing as much mud against the wall as possible and hoping that some would stick. Teaming up with his former coauthor Ross McKitrick, he submitted a short letter to the editor of PNAS claiming that our reconstruction used “upside down proxy data.”52 That was nonsensical; as we pointed out in our response,53 one of our methods didn’t assume any orientation, while the other used an objective procedure for determining it.54

McIntyre also appealed to the conclusions of the 2006 NAS report to claim that our continued use of the very long bristlecone pine tree ring records was inappropriate. Yet this was a misrepresentation of what the NAS had concluded. The NAS panel expressed some concerns about so-called strip bark tree ring records, which include many of the long-lived bristlecone pines. These trees grow at very high CO2-limited elevations, and there is the possibility that increases in growth over the past two centuries may not be driven entirely by climate, but also by the phenomenon of CO2 fertilization—something that had been called attention to and dealt with in MBH99 (see chapter 4). The NAS report simply recommended efforts to better understand any potential biases by “performing experimental studies on biophysical relationships between temperature and tree ring parameters.” Such would be the focus of a paper published in PNAS by Mathew Salzer and coauthors the following year,55 demonstrating that the much-maligned bristlecone pines were good temperature proxy records after all, and those records supported the conclusion of anomalous recent warmth.56

McIntyre settled then on a more specific avenue of attack: our use of a small group of sediment records from Lake Korttajarvi in central Finland. But this was quite inconsequential and, ironically, we were the ones who had raised concerns about these particular data in the first place, not McIntyre. We had included them for consideration only to be complete in our survey of proxy records in the public domain. In the online supplementary information accompanying publication of our PNAS article, we had both noted the potential problems with these records and showed that eliminating them made absolutely no difference to the resulting reconstruction.57 McIntyre had thus attempted to fabricate yet another false controversy, in this case out of an issue that was noted first by us, and was explicitly shown by us not to make any difference. Paleoclimatologist Tom Crowley perhaps summarized it best: “McIntyre … never publishes an alternate reconstruction that he thinks is better … because that involves taking a risk of him being criticized. He just nitpicks others. I don’t know of anyone else in science who … fails to do something constructive himself.”58

Our own findings, of course, hardly existed in isolation. There was now an impressive array of reconstructions, a veritable “hockey team,”59 and contrarians such as Stephen McIntyre had in recent years wasted no time in expanding their attacks to the ever-growing set of reconstructions. In addition to the dozen reconstructions shown in the IPCC AR4 report, there were recent studies led by Martin Juckes in the UK,60 Darrell Kaufman in the United States,61 and Fredrik Ljungqvist in Sweden,62 each using different data and methods, collectively suggesting that recent Northern Hemisphere warmth is unprecedented not just for the past millennium, but likely for the past two.

And so both the climate wars and the hockey stick battle continued. It was increasingly unclear that any amount of evidence or additional work would satisfy the critics. After all, the attacks against the hockey stick fundamentally, as we have seen, were not really about the work itself. They were part and parcel of—forgive the pun—a proxy war against the science and its icons being fought by, or at least often funded by, powerful vested interests who found the scientific evidence for climate change inconvenient for political, financial, or philosophical reasons.
  


Chapter 13
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The Battle of the Bulge


It is fatal to enter any war without the will to win it.


—General Douglas MacArthur (1952)


By early 2009, a troubling complacency had emerged among climate scientists. Perhaps it was the result of a confluence of seemingly game-changing events over the preceding few years: the rather conclusive and well-publicized Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment, the increased public awareness resulting from the highly successful movie An Inconvenient Truth featuring Al Gore, the generally improved media coverage, and the images of devastation thrown up by several natural events—such as the 2005 hurricane season and hurricane Katrina in particular—that served as wake-up calls to the public of potential looming threats from climate change. On top of that, Barack Obama’s recent election seemed to portend the prospect of a more science-friendly climate in Washington, D.C. To many of my colleagues, the climate wars had been won—in favor of the science. From here on out, there was still important climate science to be done, but in the public arena, it would all be about policy, solutions, and moving forward in confronting the twin challenges of climate change mitigation (to lessen the extent of further heating of the planet) and adaptation (to become more resilient in the face of impending climate changes already in motion).

However, it was increasingly clear to me that the climate change denial campaign was not simply going to fade away. There was too much at stake for the special interests behind the scenes. I wrote to colleagues in February 20091 about “complacency in the face of what is clearly a mounting, well organized, and well funded last attack, a Battle of the Bulge if you will, against the science…. Most don’t accept the seriousness of the battle we are going to face here.”2 Later, that September, I wrote what turned out to be a sadly prophetic and ironic warning to my colleagues at the University of East Anglia’s Climatic Research Unit (CRU) in the United Kingdom to “expect lots more attacks … over the next several weeks as the U.S. senate debates cap & trade legislation.”3

By early 2009, there were numerous indications that a major climate change denial offensive was gearing up. Not a day went by when there weren’t climate change disinformation pieces in the right-wing media. The Heartland Institute was heavily promoting its climate change denial conferences, and it had initiated a massive direct mail campaign directed at scientists and engineers around the United States. Meanwhile, there was a growing drumbeat of character attacks against climate scientists.

Natural weather events, too, were playing to the advantage of climate change deniers, even though these events signaled little if anything about climate change. There had been a series of relatively quiet Atlantic hurricane seasons in the wake of the devastating 2005 season, and a temporary lull in the yearly parade of successive record-breaking global temperatures. Contrarians were always ready to exploit such vagaries of natural climate variability and weather to their rhetorical advantage. The mass media narrative of impending climate change catastrophe in the preceding few years was an overreach, and it was growing a bit stale. Maybe there was even some degree of buyer’s remorse. Media outfits were receptive to a new narrative, even if it was an old one retrofitted. The one being served up by the deniers—that a cold spell in Peoria might call into question the reality of global warming—fit the bill.

Myles O’Brien and the entire science and technology team at CNN, who had done such a fine job of covering the science of climate change in the past, were now gone. In their place was weatherman Chad Meyers. I happened to be watching CNN in my hotel room on December 18, 2008, while attending a conference in San Francisco when Lou Dobbs, in a segment entitled “This Is Global Warming?” had Chad Meyers on to talk about the heavy snowstorms taking place in the United States.4 While it would hardly seem surprising that snowstorms might happen in mid-December, Meyers apparently thought it was grounds for dismissing the existence of global warming.5 Promoting a favorite climate change denier talking point that would make pollster Frank Luntz blush, Meyers proclaimed: “You know, to think that we could affect weather all that much is pretty arrogant.”

Meyers was immediately followed by a supposed expert named Jay Lehr, who added: “If we go back really, in recorded human history, in the 13th Century, we were probably 7 degrees Fahrenheit warmer than we are now and it was a very prosperous time for mankind.” Whether the thirteenth century was a “prosperous time for mankind” is a matter for historians to debate. But the claim that the thirteenth century was warmer than today, let alone seven degrees warmer, was nonsense, with no support whatsoever in the scientific literature. Lehr didn’t stop there, though: “If we go back to the Revolutionary War 300 years ago, it was very, very cold. We’ve been warming out of that cold spell from the Revolutionary War period and now we’re back into a cooling cycle.” What were the qualifications of the person making these preposterous claims? He was the “science director” for the Heartland Institute. How far Lou Dobbs’s views had devolved from “the debate about the science is over—let’s talk solutions” position he had taken during my appearance on his show less than two years earlier! Not only was he now using his show as a vehicle for climate change denial propaganda, but in fact he was promoting it himself. He eventually went so far as to applaud James Inhofe for being “utterly vindicated” in his denialist views on climate change.6 To the extent that Dobbs’s transformation was a barometer of the impact of the resurgent climate change denial campaign, it did not bode well.

Initial Strikes
 

Meanwhile, the climate change denial machine was fighting new efforts by the Obama administration to regulate greenhouse gas emissions. On April 17, 2009, EPA administrator Lisa Jackson issued an initial “endangerment finding” that greenhouse gas emissions posed a threat to human health through “hotter, longer heat waves that threaten the health of the sick, poor or elderly; increases in ground-level ozone pollution linked to asthma and other respiratory illnesses; as well as other threats to the health and welfare of Americans.”7 She was acting on the authority of a 2007 Supreme Court decision that found that the George W. Bush administration had failed to observe key provisions of the Clean Air Act requiring the regulation of greenhouse gases as pollutants.8 Jackson was, in essence, picking up where Christine Todd Whitman had left off nearly a decade earlier, before Myron Ebell and the Competitive Enterprise Institute (CEI) blunted her efforts.

Following a period of open comment, review, and response, the EPA issued, on December 7, 2009, its final, official finding that human-caused increases in greenhouse gas concentrations “threaten the public health and welfare of current and future generations.”9 Particularly telling, though, was what had transpired during the intervening eight months. The EPA had held a sixty-day public comment period on the initial proposed endangerment finding, and it was flooded with nearly four hundred thousand comments. It was also challenged by ten different petitions from a group of organizations that reads like a who’s who of organized climate change denial, including the U.S. Chamber of Commerce, CEI, Peabody Energy, and the attorney generals of Virginia and Texas.10 The petitions challenged the validity of the underlying science of climate change. Prominent among the claims promoted in the various petitions were that the initial EPA finding was based on the hockey stick and that the hockey stick had been discredited. In response, the EPA pointed out that its findings had not relied upon any particular study, but instead were based on consensus lines of scientific evidence, among which paleoclimate reconstructions were only one—and not even the most important.11

Months earlier, in June 2009, the CEI—with help from James Inhofe—had been promoting a report by a supposed “whistleblower” within the EPA named Alan Carlin. The CEI claimed the report was “suppressed” by EPA higher-ups who feared it “cast doubt” on the reality of climate change, the primary reason for regulating carbon emissions. Inhofe called for a congressional investigation of the matter. The reality, as reported by the New York Times based on internal EPA documents it had acquired, was quite different:

 

It is true that Dr. Carlin’s supervisor refused to accept his comments…. But the newly obtained documents show that Dr. Carlin’s highly skeptical views on global warming, which have been known for more than a decade within the small unit where he works, have been repeatedly challenged by scientists inside and outside the E.P.A.; that he holds a doctorate in economics, not in atmospheric science or climatology; that he has never been assigned to work on climate change; and that his comments on the endangerment finding were a product of rushed and at times shoddy scholarship, as he acknowledged Thursday in an interview.12



 

Carlin, CEI, and Inhofe nonetheless milked the manufactured scandal for all they could. Carlin appeared on the Glenn Beck show to attack the IPCC and promote the worn-out “Earth has been cooling” myth.13 The “suppressed EPA report” claim was picked up by Fox News, the Wall Street Journal, and mainstream venues such as CBS News. Even the progressive Huffington Post blog reported the story. Already evident at this early stage was a subtle but undeniable shift in the tone of the public discourse. Viewpoints that had previously been relegated to the denialist fringe of the Internet were now being expressed in mainstream media venues.

In early October 2009, CEI threatened to sue the EPA over the endangerment finding.14 Again with Inhofe’s help, it demanded that the EPA reopen the public comment period based on an accusation that the raw data upon which the evidence for climate change was based had been destroyed. The matter in question was the loss several decades earlier of some old hard-copy documents describing a modest number of thermometer records from one institution, the Climatic Research Unit (CRU) in the United Kingdom. All the raw data were in fact still available, and several independent scientific groups had produced an instrumental temperature record nearly identical to CRU’s. In no way, furthermore, did the instrumental temperature record, let alone EPA’s endangerment finding, hinge on the CRU data. As climate policy expert Rick Piltz put it, CEI, driven by an “antiregulatory ideology” was now simply “grasping at straws.”15

Other efforts to undermine the case for the reality of climate change were afoot. That summer, a small number of climate change deniers within the physics community attempted to force the largest professional society in the field of physics—the American Physical Society (APS)—to reverse its position on climate change. The effort was spearheaded by none other than S. Fred Singer, joined by Will Happer, a prominent denier in the Princeton physics department and chairman of the board of the George C. Marshall Institute—the same group that Frederick Seitz used during the 1990s to wage his attack against the science of global warming.16 Singer and Happer were joined by two of Happer’s Princeton colleagues as well as by Roger Cohen, ExxonMobil’s retired manager for strategic planning, and one other physicist.

The group of six brandished a petition signed by fifty-four physicists demanding that the APS reconsider its November 2007 policy statement affirming the reality of human-caused climate change. For some perspective, fifty-four is but one half of one percent of the APS, and smaller than the number of faculty members in the physics department at my own institution, Penn State University. The unimpressively small number didn’t stop the Wall Street Journal from immediately seizing upon the development in a June 2009 editorial subtitled “The Number of Skeptics Is Swelling Everywhere.”17 APS President Cherry Murray appointed a high-level subcommittee of the APS to consider whether any changes in the policy statement were warranted, something that any responsible head of an organization would do under the circumstances. By early November, the subcommittee had rendered a decision; it rejected the petition. Nonetheless, the climate change deniers had already gotten quite a bit of mileage out of the repeated claim that a large group of physicists supposedly denied the reality of climate change.

The rhetoric that climate change deniers were using was at the same time growing increasingly inflammatory. In early October 2009, for example, commentator Marc Sheppard attacked climate scientists as “lying perpetrators of fraud” in “UN Climate Reports: They Lie,” a piece he wrote for a Web site called, without irony, the American Thinker.18 Just one month earlier, South Carolina Congressman Joe Wilson had shouted out “You lie!” during President Barack Obama’s address to Congress. Wilson’s outburst was widely condemned as an unprecedented breach of congressional etiquette and a sign of the disappearance of good faith in the discourse over public policy. The use of identical rhetoric by climate change deniers signaled a further disappearance of any residual good faith that might have remained in the climate change debate.

When in Doubt, Play Hockey
 

As the contrarian attacks against climate science were ramping up during fall 2009, attention returned once again to their most reliable target—the hockey stick. Only now, there wasn’t just a lone hockey stick but, as we have seen, a “hockey team” of well over a dozen independent reconstructions, all pointing to the same conclusion—that the recent warming of the planet was indeed anomalous in a long-term context. This didn’t slow the denialists in their baseless attacks on every single confirmatory study that was published.

When Science in early September 2009 published an article by Darrell Kaufman and his colleagues showing the most dramatic hockey stick yet—a two-thousand-year reconstruction of Arctic temperature changes19—Stephen McIntyre and his forces went on the attack on the Internet,20 immediately trumpeting the false claim that the work was compromised by bad data, despite the fact that whether or not the authors used the data in question made no difference to the result they obtained.21 A more vicious attack was reserved for later that month. The matter concerned a tree ring temperature reconstruction for Russia’s Yamal region that Keith Briffa and colleagues had published some years earlier; it once again showed recent warmth to be anomalous in a two-thousand-year context. At a time when Briffa was known to be seriously ill and not in a position to respond to any allegations, McIntyre publicly accused him of having intentionally cherry-picked tree ring records to get a particular result.22 Moreover, he demanded that Briff a turn over all of the individual underlying tree ring records in his possession. Yet correspondence later found between McIntyre and Briffa’s Russian colleagues (who had supplied the tree ring data in the first place) revealed23 that they, not Briffa, had chosen which tree ring records were appropriate for use in reconstructing temperatures and that McIntyre had the data all along!24

To support his “cherry-picking” allegation, McIntyre had produced his own composite reconstruction—which happened to lack the prominent recent warming evident in Briffa’s reconstruction. How did he accomplish this? By deleting tree ring records of Briffa’s he didn’t seem to like, and replacing them with other tree ring data he had found on the Internet, which were inappropriate for use in a long-term temperature reconstruction—an example of why there should be a healthy dose of skepticism with any such claims made by armchair “scientists.”25

McIntyre and his supporters then used this manufactured scandal to generate a frenzy of climate change disinformation, leading to headlines in the National Review and Daily Telegraph, premised on the rather absurd proposition that the criticisms of the Briffa et al.’s Yamal tree ring analysis—even if they were valid (which they weren’t)—could somehow undermine all of climate science. As my colleagues and I put it at the time, “Apparently everything we’ve done in our entire careers … all of radiative physics, climate history, the instrumental record, modeling and satellite observations turn out to be based on 12 trees in an obscure part of Siberia. Who knew?”26 Most climate reconstructions either didn’t use the Yamal series in question anyway27 or were undetectably altered if the Yamal series was entirely eliminated from the pool of proxy data used.28 A familiar pattern was emerging in the ongoing attacks by climate change deniers. The issues they raised never actually undermined any of the major conclusions of the work they were criticizing. Instead, the purpose seemed simply to cast doubt among those who don’t know better or don’t have the time to get to the bottom of the matter in question—to generate much heat, but little or no light.

This episode is a revealing case study in the anatomy of a climate change denial smear campaign.29 First, bloggers manufacture unfounded criticisms and accusations. Then their close allies help spread them. McIntyre’s colleague Ross McKitrick writes an op-ed piece in the right-wing National Post more or less accusing Briffa of fraud: “Whatever is going on here, it is not science.”30 Individuals such as Marc Morano,31 Anthony Watts,32 Thomas Fuller of the Examiner,33 UK Telegraph blogger James Delingpole,34 and CEI’s Chris Horner35 spread the allegations through the Internet echo chamber. That is all the justification that apparently is needed for commentators such as Andrew Bolt of Australia’s Herald Sun36 to eventually propel the unfounded accusations onto the pages of widely read daily newspapers. Some of the distortions were almost comical. James Delingpole, for example, announced the episode as proof that global warming is a “MASSIVE lie” [sic].

Horner and Delingpole both claimed that the Yamal revelations, by discrediting the hockey stick, even undermined the dramatic scene in An Inconvenient Truth where Gore used a stair lift to ascend to the tip of the spiking curve depicted. There were just two problems with that proposition: The Yamal series was not used in the hockey stick, and Gore—in the stair lift scene—was showing the dramatic recent spike in atmospheric CO2 over the past million years, not temperature over the past thousand years. But in the climate change denial playbook, facts must never get in the way of a good smear opportunity.

Serengeti Resurgent
 

Ben Santer provided an apt description of the phenomenon I’ve termed the Serengeti strategy:37 “There is a strategy to single out individuals, tarnish them and try to bring the whole of the science into disrepute.” With no scientific leg to stand on, manufactured claims of incompetence and malfeasance, ladened with innuendo and vilification, have emerged as the denialist weapon of choice. The purpose is multifaceted: to subject climate scientists to intrusive demands for materials, making it difficult or impossible, and at the very least less enjoyable, for them to carry out their work; to intimidate climate scientists through public campaigns of ridicule and harassment; to thereby serve notice to other scientists of what will be store for them if they too speak out on the topic of human-caused climate change; and to keep alive the false notion that human-caused climate change is still a matter of scientific controversy.

This strategy has increasingly involved the abuse of vexatious Freedom of Information Act (FOIA) demands to harass scientists and impede their progress in research and ideally to find something, even if just a stray comment in personal correspondence, that can be twisted into a weapon against them. FOIA was signed into law by President Lyndon Johnson in 1966. Sometimes referred to as “open records” or “sunshine” laws, FOIA allows members of the media and the public access to governmental documents—that is papers, letters, private e-mail correspondence—within certain restrictions. FOIA in principle applies to the documents of federal scientists—though a number of exemptions exist that, among other things, exempt documents whose disclosure would constitute a breach of privacy. Similar FOIA and open documents laws apply at the state level, in the United Kingdom, and in some other countries such as Canada and Germany.

In November 2008 McIntyre filed a FOIA demand to NOAA requesting not only data used in a recent paper by Ben Santer and coauthors (all of which was already, in fact, available in the public domain), but all e-mail correspondence between Santer and his coauthors.38 This disturbingly intrusive demand for personal e-mail foreshadowed the tactics of climate change deniers that would follow some months later.

The assault against climate scientists intensified in 2009, especially as the December 2009 Copenhagen climate change summit approached, catching many scientists both bemused and unprepared for the character attacks to which they would be subject. While contrarians were going after Keith Briffa for his Yamal tree ring work in the latter half of 2009, they were also badgering Phil Jones and his colleagues at CRU with an escalating barrage of FOIA demands—sixty of them in one weekend alone.39 One colleague, Eric Steig—a climate scientist at the University of Washington specializing in polar climates (and fellow RealClimate blogger)—was bewildered by the blistering attacks he was subject to following publication in January 2009 of a paper in Nature on which he was lead author.40

The paper (of which I was a coauthor) used a combination of data analysis and model simulation results to conclude that Antarctica on the whole has warmed over the past half century. That conclusion contradicts a favorite contrarian talking point: “if the globe is warming, how come Antarctica is cooling?”41 The short answer, according to Steig et al. (and several more recent supporting studies), is that it isn’t cooling; on the whole it is warming, particularly in the West Antarctic region so critical to the stability of the Antarctic Ice Sheet.42

The paper was immediately attacked by climate change deniers. Christopher Booker dismissed the work in a commentary in the Telegraph whose very title, “Despite the Hot Air, the Antarctic Is Not Warming Up,” was mistaken.43 Booker imagined that one of his favorite targets—Michael Mann—must be to blame: “The fact that Dr. Mann is again behind the new study on Antarctica is, alas, all part of an ongoing pattern. But this will not prevent the paper being cited ad nauseam by everyone from the BBC to Al Gore.” Somehow I—a favorite new boogeyman of Booker and denialist fellow travelers—had been elevated to the principal scientist “behind” the new study, even though as fourth author of six I played a minor role.

Of the accusations of malfeasance that were made against Steig on contrarian Internet sites, which included blog postings with titles such as “Eric Steig Wears No Clothes”44 and “Steig Professes Ignorance,”45 Steig commented: “[I]t is actually rather bizarre that so much effort has been spent in trying to find fault with our Antarctic temperature paper. It appears this is a result of the persistent belief that by embarrassing specific scientists, the entire edifice of ‘global warming’ will fall.”46

After Darrell Kaufman and his colleagues published their Science article in early September 2009 independently reaffirming the hockey stick pattern of temperature changes over the past two thousand years (in this case, for the Arctic region), Kaufman, too, was taken aback by how vituperative were the attacks of climate change deniers, and he commented on it in an op-ed piece in his local newspaper, the Arizona Republic:

 

When our article, “Recent warming reverses long-term Arctic cooling,” was published, I was shocked by the vicious reactions, including genuine hate mail. I was immediately cast as one of a “team” of corrupt scientists that fabricates data to perpetuate the “global-warming hoax,” with the goal of advancing its own research funding and the U.N.’s political agenda. I was accused of withholding and “cherry picking” data to validate predetermined conclusions. The study was “audited” by bloggers who found minor errors; they discredited me and pronounced the entire study “debunked.”

As a scientist, I welcome input that improves my work, and when needed, I issue proper revisions…. [However] no formal rebuttal by those who had supposedly “debunked” the study has been submitted to the journal editors, the standard procedure for engaging authors in a measured discussion of a scientific study. Instead, accusations remain plastered across blogs, apparently for political rather than scientific purposes.47



 

It’s Fraud, I Tell You!
 

A prime example of the hit pieces that purveyors of climate change denial were publishing in fall 2009 was “None Dare Call It Fraud: The ‘Science’ Driving Global Warming Policy,” which appeared on October 16 on contrarian sites such as the Post Chronicle and Townhall.com.48 The author, Paul Driessen, has been variously employed49 by the Center for a Constructive Tomorrow (CFACT), the Center for the Defense of Free Enterprise, the Frontiers of Freedom, and the Atlas Economic Research Foundation, among others—a virtual cornucopia of industry-funded disinformation outfits.50

If the overall aim of Driessen’s piece was to malign as many individual climate scientists as possible in one relatively short commentary, it was successful. There was the shopworn myth that “Dr. Ben Santer and alarmist colleagues” by themselves chose the “discernable human influence” wording in the 1995 IPCC Third Assessment Report. Next came the spurious claims that Phil Jones had “withheld temperature data and methods” and that Keith Briffa had “selected just twelve” tree ring records to “prove a dramatic recent temperature spike.” Last, Driessen re-promoted the familiar falsehoods that I had “refused” to “divulge [my] data and statistical algorithms” and that I had “cherry-picked tree-ring data.”

Driessen even managed to malign the collective community of American environmental journalists as (my emphasis) “supposed professionals” who were purportedly just advocates for “Mr. Gore and his apocalyptic beliefs.” He promoted Alan Carlin’s “suppressed” EPA report, and decried the “inconvenient truth” behind “global warming hysteria,” which after all was simply a plot to “enrich Al Gore” and “alarmist scientists.” He went on to pose the unintentionally pertinent question, “Still not angry and disgusted?” followed by a litany of fossil-fuel industry-friendly Web site links. He implored his readers to “get on your telephone or computer, and tell your legislators and local media this nonsense has got to stop,” and ended with the baseless accusation his piece began with: “It may be that none dare call it fraud—but it comes perilously close.” All in a day’s work!

The repeated reference to “fraud” by Driessen and other hired guns was not coincidental. The language choice was taken straight from the Frank Luntz playbook, designed to perpetuate the view that climate scientists were not only wrong, but were in fact evil. My colleagues and I, their narrative held, were engaged in the perpetration of a fraud—a diabolical conspiracy that would not only make us rich, but would reward a cabal of powerful pseudo-environmentalist fat cats whose bidding we were supposedly doing. According to Dreissen, we were all implicated in an elaborate scheme designed to reward “alarmist scientists who get the next $89 billion in US government research money” and “financial institutions that process trillion$$ in carbon trades.” It was really scientists and environmentalists who were somehow getting rich. Borrowing from the great Oz himself, Dreissen would have us ignore that multinational corporation behind the curtain! ExxonMobil was setting new records for corporate profits with each passing quarter, but it was really climate scientists (and their banker friends) who ostensibly were raking in the dough. The depressing fact is that many of Dreissen’s readers probably believed this.

Climate change deniers during this period bandied about groundless accusations of fraud and malfeasance with reckless abandon. Though the charges struck us as defamatory, there was little or nothing that scientists could do to protect themselves. The climate change denial machine is bankrolled by some the nation’s wealthiest and most powerful private interests, such as the Scaife Foundations and Koch Industries. They fund their own public relations firms and even their own legal foundations (e.g., the primarily Scaife-funded Landmark Legal Foundation51 and Southeastern Legal Foundation52). For a scientist to take on an industry-backed adversary in court would be an all-consuming task that would literally take over his or her life, and there would be little assurance of victory in a long, drawn-out legal battle against deep-pocketed opponents. Indeed, the prospects for successful legal recourse is made all the more challenging by the fact that scientists who have been in the public spotlight—whether by choice or not—are considered, for legal purposes, “limited public figures,” meaning that the threshold for establishing libel or slander is considerably higher than for a typical citizen.

And so the reckless charges against climate scientists continued unabated. In the United Kingdom, Douglas Keenan accused several climate scientists of fraud, including Phil Jones of CRU53 and me. In late 2009, he sent me an e-mail warning54 that he’d attempted (to no avail) to get the FBI to investigate me—something that would be funny, did it not seem so mean-spirited. Even Stephen McIntyre, who had been copied on the message, demanded Keenan desist in involving him in such matters in the future.55

Perhaps the most repugnant of Keenan’s attacks, however, was reserved for the climate scientist Wei-Chyung Wang of SUNY-Albany. In 2007 Keenan publicly alleged that Wang had committed fraud in work that he had published two decades previously in two articles with Phil Jones (one in Nature, the other in GRL) estimating the impact of urbanization on temperature records from China. In an e-mail to Wang, copied to Jones, Kennan demanded: “I ask you to retract your GRL paper, in full, and to retract the claims made in Nature about the Chinese data. If you do not do so, I intend to publicly submit an allegation of research misconduct to your university at Albany.”56 At issue were twenty-year-old temperature station records that he had used to assess urbanization heat island effects in the temperature record, and that formed the basis of the statement in his paper that “The stations were selected on the basis of station history: we chose those with few, if any, changes in instrumentation, location or observation times.”57

Keenan appeared to be arguing that because Wang couldn’t produce the two-decade-old hard-copy documentation of station metadata, he must be guilty of fraud. SUNY, as any academic institution is essentially forced to do when confronted with allegations of misconduct on the part of a faculty member (regardless of how dubious the charges may appear), conducted an investigation. They found absolutely no evidence to support any claims of wrongdoing on Wang’s part. However, that process played out slowly. In the meantime, the controversial journal Energy and Environment and its editor, Sonja Boehmer-Christiansen, allowed Keenan to use the journal to level the fraud charge against Wang.58

This development—the use of a quasi-academic journal to level sometimes groundless accusations against scientists—was troubling. It happened again in 2009 when an economist and climate change contrarian named Hu McCulloch alleged that he could not reproduce a tropical ice core record produced by Lonnie Thompson and colleagues, implicitly claiming either ineptitude or, worse, malfeasance. Thompson is a member of the U.S. National Academy of Sciences and recipient of the Heineken Prize, the Blue Planet Prize, and the highest scientific honor in our country, the Presidential Medal of Science. His tropical ice core data provided independent support for the conclusion that modern warming was unprecedented for the past two thousand years and were featured in An Inconvenient Truth, making them a particularly tasty target for deniers. Just as with the attacks against our work by McIntyre and McKitrick that were rejected by Nature, McCulloch was unable to marshal a credible enough argument to publish a comment in the original journal of record (in this case, Proceedings of the National Academy of Sciences [PNAS]). The McCulloch paper apparently was rejected by several journals before the author found one willing to publish it—Energy and Environment.59

I knew McCulloch’s claim that the tropical ice core composite was “irreproducible” was false, as I was able to reproduce Thompson et al.’s results easily from their raw data. I was also able to identify McCulloch’s error—an incorrect assumption that the amplitude of variation in a series of measurements must be constant in time—in about a half hour of work.60 The paper was laden with innuendo, the conclusion section stating, for example (emphasis added), “The Thompson et al. tropical composite … bears no replicable linear relationship to … series on which they claim it is based.” On the basis of erroneous analysis, and with some help from the journal’s editor Sonja Boehmer-Christiansen, McCulloch had leveled false allegations against one of our country’s most respected climate researchers. This was not an isolated incident for McCulloch. In fall 2009, he made a similarly baseless accusation of plagiarism against my colleague Eric Steig.61

Suffice it to say that in recent years the Serengeti strategy had become finely honed. Isolate particular climate scientists from the community, saddle them with trumped-up charges of incompetence or impropriety, or both, make an example of them to discourage others from coming forward, and use the controversy to distract the public and policy makers from the real matter at hand—what to do about the potential looming climate change threat. Yet in the ramping up of attacks through fall 2009, we had still seen only a set of opening skirmishes in what could be characterized as the climate war’s “Battle of the Bulge.” The main battle loomed in the near future, and nothing could prepare climate scientists for what was to come.
  


Chapter 14
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Climategate: The Real Story


If you give me six lines written by the most honest man, I will find something in them to hang him.


—Cardinal Richelieu


The most malicious of the assaults on climate science would be timed for maximum impact: the run-up to the Copenhagen climate change summit of December 2009, a historic, much anticipated opportunity for a meaningful global climate change agreement.1 The episode began with a crime committed by highly skilled computer hackers, followed by a massive public relations campaign conducted by major players in the climate change denial movement.

The Hacking
 

On November 17, 2009, RealClimate was hacked by someone operating via an anonymous server located in Turkey. At roughly 6:20 a.m. EST, the hacker had uploaded a large file, FOIA.zip, to the site. The title was a thinly veiled allusion to the barrage of frivolous and vexatious FOIA demands issued against the University of East Anglia’s Climatic Research Unit (CRU) in the months preceding. The hacker temporarily disabled our editorial access to RealClimate. Once we were able to restore access, we found that the hacker had created a draft post clearly intended to go live shortly. It read: “We feel that climate science is, in the current situation, too important to be kept under wraps. We hereby release a random selection of correspondence, code, and documents. Hopefully it will give some insight into the science and the people behind it. This is a limited time offer, download now.”

The e-mails highlighted were hardly “random.” While thousands of e-mails involving dozens of climate scientists were stolen, the thieves had obviously filtered them for a few names, those of prominent climate scientists such as Ben Santer, Kevin Trenberth, Tom Wigley, Keith Briffa, Phil Jones—and me. The twenty e-mails featured in the post had been carefully chosen to highlight single words or phrases that, while innocent in their use, might sound damning taken out of context. The hacker labeled each of the highlighted e-mails with a lurid title such as “IPCC scenarios not supposed to be realistic” and “Mann: dirty laundry.” The accompanying FOIA.zip file contained a cache of over a thousand e-mails, themselves selected from many thousands of private correspondences of scientists from CRU dating back to 1996. The e-mails had been stolen, it turned out, from a vulnerable CRU backup server.

While the underlying crime—the theft of proprietary materials from a major UK university—remains unsolved and is still under investigation by UK authorities, a few things came out in the months immediately following. The first link to the purloined information temporarily stashed on RealClimate was posted on Stephen McIntyre’s climateaudit Web site.2 Digital forensics reported by the Guardian indicated that the hacker was based in eastern North America;3 that, combined with what was known about another incident earlier that year, led the Guardian journalist to question whether McIntyre might somehow have been involved,4 a possibility that McIntyre strenuously denied. Saudi Web servers were among the first used to post the stolen materials,5 and Saudi Arabia was the first country to call for an investigation of climate scientists in what came to be known as climategate,6 leading some to suggest that Saudi Arabia—the world’s single largest exporter of oil—may have played a role.7 In any case, the lead Saudi climate change negotiator, Mohammad Al-Sabban, was quick to use the manufactured scandal to help block progress at the Copenhagen summit. The e-mails would have a “huge impact” on the negotiations, he had predicted, and he went on to make the jaw-dropping claim that “it appears from the details of the scandal that there is no relationship whatsoever between human activities and climate change.”8

Although we had intercepted the hacker before our site could be used to complete the mission, it was clear that the point of no return had been passed. The same content would be uploaded two days later to a Russian FTP server9 and then onto many other Web sites, including the Wikileaks site. Soon enough, this trove of stolen e-mail messages would be released to the world. What ensued in the weeks ahead was one of the best-coordinated “swiftboat” campaigns in modern history.10 While the hackers appear to have had access to the materials for months, the release was clearly timed for the run-up to Copenhagen.

The Distortions
 

As soon as the e-mails were leaked, climate change deniers claimed that they provided a “smoking gun,” “the final nail in the coffin of anthropogenic global warming.”11 The e-mails, they claimed, revealed that climate scientists had been fabricating and hiding data, subverting the peer review system, and evading requests for their data. Is it possible they were right?

It would indeed have been surprising if those looking to make mischief could not find some e-mail excerpts that could be made to appear damning, given the opportunity of searching thousands of e-mails for phrases to take out of context. To show how easy this was to do, one commentator mined the personal correspondence of Sir Isaac Newton and found phrasing that, taken out of context, could be interpreted to suggest (in modern terms) “conspiring to avoid public scrutiny,” (2) “insulting dissenting scientists,” (3) “manipulation of evidence,” (4) “suppression of evidence,” (5) “abusing the peer review system,” and (6) “insulting [his] critics.”12

Imagine how unpleasant it might be to have your private e-mails, text messages, or phone conversations mined by your worst enemy for anything that, taken out of context, could be used to make you look bad. Then imagine what it would be like to be expected to defend each and every instance of sloppy word choice or ambiguous phrasing that could be found. This is the position in which climate scientists whose e-mails had been hacked found themselves.

One e-mail Phil Jones of CRU sent to my coauthors and me in early 1999 has received more attention than any other. In it, Jones both made reference to “Mike’s Nature trick” and used the phrase “to hide the decline” in describing a figure he had been asked to prepare for the World Meteorological Organization (WMO) comparing different proxy temperature reconstructions. Here was the smoking gun, climate change deniers clamored. Climate scientists had finally been caught cooking the books: They were using “a trick to hide the decline in global temperatures,”13 a nefarious plot to hide the fact the globe was in fact cooling, not warming! Conservative firebrand Sarah Palin was on it, declaring in a December 9 op-ed in the Washington Post that “The e-mails reveal that leading climate ‘experts’ … manipulated data to ‘hide the decline’ in global temperatures.”14

Note here how the climategate claim was being tied to the climate change denial fascinations of the moment, in this case that “the globe is cooling”—a myth fueled by a winter (late 2009) that had thus far seen cold temperatures and unusual snowfalls in the eastern United States, though other regions, such as the Arctic and Southern Hemisphere, had been unusually warm.15 In fact, the WMO had—just a day before Palin’s op-ed appeared—reported that 2009 would end up as one of the ten warmest years on record globally, and that the first decade of the new millennium (2000–2009) would go down as the warmest decade on record.16 Some decline to hide! Nonetheless, following one particularly heavy snowstorm that winter, James Inhofe built an igloo on the National Mall with signs reading “Al Gore’s New Home” and “Honk if you ♥ Global Warming” to mock concern over climate change.17 Funny how silent he and other deniers went the following summer when D.C., like many cities around the United States and the world, were experiencing record-setting heat.

A little more than a week after the Washington Post had run Palin’s op-ed claiming that scientists had been hiding a decline in global temperature, the paper allowed me to respond with an op-ed of my own.18 I pointed out that Jones had written the e-mail in question in early 1999. He therefore could not have been referring to global temperature trends during the most recent decade (2000–2009) as Palin and others seemed to imply. Moreover, the e-mail had been written on the heels of the warmest year (1998) ever recorded in the instrumental record. It therefore could not have been referring to a supposed decline in temperature during that decade either! So what was Jones actually talking about?

The full quotation from Jones’s e-mail was (emphasis added), “I’ve just completed Mike’s Nature trick of adding in the real temps to each series for the last 20 years (i.e. from 1981 onwards) and from 1961 for Keith’s to hide the decline.” Only by omitting the twenty-three words in between “trick” and “hide the decline” were change deniers able to fabricate the claim of a supposed “trick to hide the decline.” No such phrase was used in the e-mail nor in any of the stolen e-mails for that matter. Indeed, “Mike’s Nature trick” and “hide the decline” had nothing to do with each other.

In reality, neither “trick” nor “hide the decline” was referring to recent warming, but rather the far more mundane issue of how to compare proxy and instrumental temperature records. Jones was using the word trick in the same sense—to mean a clever approach—that I did in describing how in high school I figured out how to teach a computer to play tic-tac-toe or in college how to solve a model for high temperature superconductivity. He was referring, specifically, to an entirely legitimate plotting device for comparing two datasets on a single graph, as in our 1998 Nature article (MBH98)—hence “Mike’s Nature trick.”

The MBH98 proxy reconstruction ended in 1980, since many of our key proxy records had been developed in the late 1970s and early 1980s, and did not extend to the present. As a result, the reconstruction did not cover the critical last two decades of the twentieth century during which substantial additional warming had taken place. At the suggestion of the reviewers (as mentioned in the Prologue), we supplemented our plot of reconstructed temperatures in MBH98 by additionally showing the instrumental temperatures, which extended through the 1990s. That allowed our reconstruction of past temperatures to be viewed in the context of the most recent warming. The separate curves for the proxy reconstruction and instrumental temperature data were clearly labeled, and the data for both curves were available in the public domain at the time of publication for anyone who wanted to download them.

That, in short, was the “trick” that Jones had chosen to use to bring the proxy temperature series in his comparison up to the present, even though the proxy data themselves ended several decades earlier. There was one thing Jones did in his WMO graph, however, that went beyond what we had done in our Nature article: He had seamlessly merged proxy and instrumental data into a single curve, without explaining which was which. That was potentially misleading, though not intentionally so; he was only seeking to simplify the picture for the largely nontechnical audience of the WMO report. After its own inquiry, Nature editorialized on the flap over “trick”: “One e-mail talked of displaying the data using a ‘trick’—slang for a clever (and legitimate) technique, but a word that denialists have used to accuse the researchers of fabricating their results. It is Nature’s policy to investigate such matters if there are substantive reasons for concern, but nothing we have seen so far in the e-mails qualifies.”19

What about “hide the decline”? Or to be more precise, the phrase “for Keith’s to hide the decline,” referring to Keith Briffa and the Briff a et al. temperature reconstruction.20 As discussed briefly in chapter 7, this particular reconstruction was susceptible to the so-called divergence problem, a problem that primarily afflicts tree ring density data from higher latitudes. These data show an enigmatic decline in their response to warming temperatures after roughly 1960, perhaps because of pollution21—that is the decline that Jones was referring to.

While “hide the decline” was poor—and unfortunate—wording on Jones’s part, he was simply referring to something Briffa and coauthors had themselves cautioned in their original 1998 publication: that their tree ring density data should not be used to infer temperatures after 1960 because they were compromised by the divergence problem. Jones thus chose not to display the Briffa et al. series after 1960 in his plot, “hiding” data known to be faulty and misleading—again, entirely appropriate.

MBH98/MBH99 and many other reconstructions since, by contrast, use few such tree ring density records and thus do not suffer—at least obviously—from the decline that Jones was referring to in his e-mail. Individuals such as S. Fred Singer have nonetheless tried to tar my coauthors and me with “hide the decline” by conflating the divergence problem that plagued the Briffa et al. tree ring density reconstruction with entirely unrelated aspects of the hockey stick. Singer, for example, claimed22 that we had ended our reconstruction in 1980 to hide a lack of warming, when the reason—as clearly stated in MBH9823—was that many of our proxy data terminated at or close to 1980; there could be no reconstruction later than 1980 in our case.

Climate change deniers made other allegations based on the leaked e-mails. They claimed, for example, that the e-mails showed that CRU had destroyed original instrumental surface temperature records, or had blocked access to public data. Both charges were false, their apparent basis being that some hard-copy printouts had been lost during a move decades earlier, though the data themselves were all preserved, and that CRU was not at liberty to release a restricted subset of temperature records that some other countries had provided because of contractual obligations not to release those data to third parties. These allegations were nonetheless used to undermine confidence in the instrumental surface temperature record. It was convenient for the attackers to ignore the fact that the raw data were available in the public domain and the fact that other groups—in particular NASA and NOAA—had produced their own independent global temperature curves from those data. Not only did these other two records show the same basic trends as the CRU record (called HadCRUT3), but among the three it was the CRU record that showed slightly less warmth over the past decade.24 Ironically, this was the record climate change deniers were relying on in their efforts to argue for a lack of recent warming.

Some critics also claimed that the e-mails revealed a culture of “gatekeeping,” that climate scientists, myself included, were unfairly preventing skeptics from publishing in the peer reviewed literature. So claimed Patrick Michaels25 of the libertarian26 Cato Institute roughly a month after the CRU hack in a December 17 Wall Street Journal op-ed.27 Peer review, however, is by definition gatekeeping; it is intended to keep seriously deficient work from polluting the scientific literature.28
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Figure 14.1: Competing Temperature Records
Three independent assessments of global temperature trends through 2009. The CRU (‘HadCRUT3’) record shows the least recent warming. [From the World Meteorological Organization.]
 

Deniers made numerous other false allegations based on misrepresentations of the content of the stolen e-mails. In one e-mail, I had quoted another colleague (Jonathan Overpeck, now at the University of Arizona) referring to the importance of “containing” the putative medieval warm period (MWP). It is obvious from reading the full e-mail that we were simply discussing the importance of extending reconstructions far enough back (more than one thousand years) so as to entirely “contain” the interval typically referred to as the MWP. It was hardly an effort, as some critics contended, to hide said interval. In another e-mail, Kevin Trenberth of the National Center for Atmospheric Research (NCAR) had stated: “The fact is that we can’t account for the lack of warming at the moment and it is a travesty that we can’t.” Far from the secret admission of a global warming hoax that climate change deniers were claiming, Trenberth was pointing out the deficiencies in the ability of our current observing network to track how heat is being redistributed within the climate system (the atmosphere, oceans, and ice), a topic on which he had recently published.29

There were some ill-advised statements in some of the e-mails. Phil Jones asked colleagues to delete e-mails potentially subject to FOIA demands, for example.30 Though the recent FOIA demands were vexatious, part of a campaign of harassment, his comment showed poor judgment. Let’s keep in mind, however, that, first, nothing in one’s training as a scientist prepares one for the kind of dishonest attacks to which he and others have been subjected, and second, that it can be incredibly exasperating to find yourself barraged by, for example, more than sixty frivolous FOIA demands in a single weekend, as was detailed in the preceding chapter. In any case, there is no evidence that Jones actually deleted any e-mails. Nor is there any evidence of any impropriety in his e-mails which, after all, are now all in the public domain as a result of the CRU e-mail theft.

Shaping the Narrative
 

Some pundits have likened the disinformation campaign built around the CRU hack to earlier public propaganda campaigns. Climate Cover-Up author James Hoggan, for example, took note of its similarity to World War II propaganda in the way it employed “character assassination, innuendo, misdirection, and obfuscation” to create the appearance of “a sparkly ‘scandal’ easily digestible by a lazy, incompetent media.”31

The climate change denial movement had absorbed the lessons contained in the 2002 Luntz memo on the importance of messaging and language and employed it in the East Anglia hacking episode to maximum effect. Critically, the deniers seized the initiative in framing the media narrative from the start, ensnaring journalists into emphasizing the out-of-context and—as we have now seen—distorted content of the stolen e-mails, rather than the crime through which they had been obtained. It was a sweet victory for climate change deniers that so much of the media adopted their framing, even to the point of accepting their moniker—climategate—to characterize the affair.

There were several layers of irony to this framing. First of all, many of the far-right groups working to manufacture or promote the climate-gate scandal advocated libertarian views of government that stress individual freedoms and warn against the intrusion of government into the affairs of individuals. Did they believe that it was somehow OK when individuals, rather than government, intruded into those affairs? Sarah Palin, among the first politicians to pounce on climate scientists after the CRU hack, expressed outrage when her own e-mails had been hacked during the 2008 presidential campaign and delight when the hacker was convicted of a felony offense: “Violating the law, or simply invading someone’s privacy for political gain, has long been repugnant to Americans’ sense of fair play.”32

Indeed, the smear campaign surrounding the stolen CRU e-mails had more in common with the aforementioned swiftboat attacks against presidential candidate John Kerry than with the Watergate scandal that brought down the presidency of Richard Nixon. Award-winning filmmaker Richard Brenne perhaps summarized it best: “[Emphasizing] the content of the e-mails rather than the illegal hacking would be like someone emphasizing only what the Watergate burglars found without ever mentioning their crime or its cover-up.”33 Supporters of the climate scientists consequently argued for the use of a more appropriate name such as SwiftHack, Deniergate, KochScam, or Imhoax.34

As Morgan Goodwin of DeSmogBlog put it, “‘Climategate,’ or ‘Swifthack’ was a media story about a set of hacked emails that was pushed by a group of avid climate skeptics…. Collectively, they took a mountain of stolen material, condensed it into a well-packaged pitch, and sparked a scandalous story that reached virtually every major news outlet in the world.”35 A postmortem analysis of the affair by Goodwin reveals a well-choreographed media strategy whereby those promoting the story used coordinated messaging to seize control of the story and dictate the terms of its evolution.

Goodwin analyzed how the phrases denialists introduced in discussions on fringe Web sites were readily adopted over the following days by major media outlets.36 Between November 20 and 26, for example, he followed the propagation of the phrase “smoking gun” from fossil fuel industry advocates such as Myron Ebell of the Competitive Enterprise Institute (CEI), Noel Sheppard of Newsbusters, and Steve Milloy, to the New York Times, Fox News, and CBS News. The phrase “final nail in the coffin [of global warming]” spread during the same period from polemicist James Delingpole’s Telegraph blog and Stephen McIntyre’s climateaudit, to conservative sites such as Free Republic and the Drudge Report, then onto Fox News and—in the form of an Inhofe op-ed—the Wall Street Journal. Calls for an investigation and preemptive cries of “whitewash” were propagated by Chris Horner and other bloggers, and eventually made it onto the pages of conservative and even mainstream newspapers.37
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Figure 14.2: Climategate
The essence of the so-called climategate episode is captured in a cartoon. [Nick Anderson Editorial Cartoon used with the permission of Nick Anderson, the Washington Post Writers Group and the Cartoonist Group. All rights reserved.]
 

The repetitive use by deniers of phrases like “smoking gun” and “final nail in the coffin [of global warming],” Goodwin concluded, “would probably make GOP wordsmith Frank Luntz proud. By sticking to a small set of familiar, eye-catching, and dramatic-sounding memes, the denialosphere succeeded in getting many of the mainstream outlets covering the stolen emails scandal to follow suit by using the same language again and again. So, instead of investigating who was behind the theft, or exploring the context of some of the supposedly scandalous things said in private emails between a handful of climate scientists, many mainstream outlets followed the lead of the denier choir by repeating their version of events.”38

The most disheartening aspect of “climategate” was the willingness of respected media outlets to uncritically parrot the accusations and innuendo being spun by the professional climate change denial machine. It was hardly surprisingly when Fox News headlined the affair as “global warming’s Waterloo.”39 But within days of the hack, both the New York Times and the Washington Post ran multiple news articles adopting the denialist frame, focusing on the various out-of-context, cherry-picked words and phrases such as “hide the decline” and “trick.” There was little or no discussion about the crime involved in hacking a university server and who might have been behind it, let alone who stood to benefit from it. Coverage by the UK press, including the progressive Guardian, was no better.

The networks waited longer to cover the story, but once they did, their coverage was for the most part similarly sensationalistic and slanted. Over the six-day period of December 3 to 9, 2009, I did interviews with each of the national television news organizations (ABC, NBC, CBS, and CNN twice—both American Morning and the Campbell Brown Show). The NBC Today Show and CNN’s coverage were reasonable overall.40 CNN did in fact go out of its way to correct some of the distortions being advanced by climate change deniers.41 But my experiences with John Roberts, cohost of CNN’s American Morning, were mixed. When Roberts first interviewed me in 1998 for CBS Evening News after our original Nature hockey stick article was published, he had pushed me toward overstating the implications of our study—something I resisted. It was somewhat ironic that Roberts’s coverage of events surrounding the hacking of the East Anglia site was now suggesting that scientists had been overselling the evidence for climate change. While I found Roberts both fair and amiable in my personal dealings with him,42 I was disappointed in how he had fallen for faux “balance,” giving substantial air time to disingenuous claims of climate change deniers.43

The coverage by ABC and CBS Evening News was far worse. ABC correspondent David Wright repeated the outlandish claim that I had been “hiding the decline” in temperatures.44 ABC News issued a correction on its Web site a couple days later, but few viewers would have seen it. CBS News, on February 4, 2010, ran a YouTube video ridiculing me and advancing the same “hide the decline” distortion, while briefly noting—as if it were simply incidental—that I had been exonerated of allegations of wrongdoing by Penn State University.45 I had expected far better from the network of Edward R. Murrow and Walter Cronkite.

In early January 2010, a reporter named Fred Guterl interviewed me under the pretense of a piece to run in Discover magazine about the state of scientific understanding at the time of the December Copenhagen conference, including the impacts of climategate. I was taken aback when a fact-checker for Newsweek instead contacted me on Guterl’s behalf, seeking to re-litigate now long-discredited claims of Stephen McIntyre regarding the availability of our proxy data. Guterl’s article with the inflammatory title “Iceberg Ahead: Climate Scientists Who Play Fast and Loose with the Facts Are Imperiling Not Just Their Profession but the Planet” appeared in Newsweek two months later, on February 22, 2010.46 The article resurrected the discredited hockey stick attacks, adding bogus new “climategate” allegations and low blows at James Hansen and IPCC chair Rajendra Pachauri for good measure. The article suffered from an increasingly familiar form of journalistic malpractice wherein the fact I’d been absolved of wrongdoing was acknowledged while simultaneously insinuating the very charges I’d been absolved of.

When I subsequently alerted Guterl that there were a number of serious and potentially defamatory errors in his Newsweek piece, to his credit, he made the corrections he was able to47 and helped see to it that Newsweek published a short letter from me correcting the record.48 I suspect that the problem at least partly lay with Newsweek’s editors, who had been taking a contrarian stance in their coverage of climate change.49 Guterl’s Discover piece, which appeared in March,50 was little better, however; it was long on manufactured conflict and short on insight, with this lead: “Two eminent climatologists share much different views: Michael Mann—whose private emails were hacked—points a finger at skeptics. Judith Curry believes humans are warming the planet but criticizes her colleagues for taking shortcuts.” In the interview, Curry made an interesting admission: “I live in Georgia, which is a hotbed of skeptics. The things I’m saying play well in Georgia.”

A similar scenario of poor or biased coverage would replay itself repeatedly in the months ahead with a range of media, from the Guardian to the Wall Street Journal. Sometimes corrections and retractions were made, but they can never undo the damage done by the far more prominently placed original articles.

There were shining exceptions, of course. Among them were reporters for regional papers such as the Philadelphia Inquirer and Allentown Morning Call and local TV reporters, who for the most part strived for accuracy and context, rather than innuendo and false balance.51 I participated in two hour-long NPR radio shows that brought a insightful and informative approach to the coverage of the “climategate” affair. On the Diane Rehm Show (November 30, 2009), I participated in a wide-ranging discussion about the understanding of climate change going into the Copenhagen conference, with a panel including three other participants: a professional climate change denier (Kenneth Green of AEI), a reporter (Stephen Porter of the Wall Street Journal), and the former chief of staff for President Bill Clinton, John Podesta. While Green did his best to play up the manufactured controversy of climategate, Rehm gave me more than a fair opportunity to refute his various falsehoods and half-truths. Porter and Podesta provided thoughtful, contrasting perspectives on the politics of the negotiations. In “On Point with Tom Ashbrook” (December 8, 2009), I participated along with Washington Post science journalist Juliet Eilperin in a discussion of the climategate affair and its aftermath. Both shows featured questions from callers, many of which were nuanced and thoughtful.

ABC News later provided more responsible coverage. In April I did an interview for Nightline with the same reporter, David Wright, who had done their awful December climategate piece. Airing on Earth Day in late April, the segment played up the conflict in viewpoints of contrarian-leaning on-air TV meteorologists and actual climate scientists.52 However, it provided the critical context so often missing—that broadcast meteorologists are seldom trained as experts in climate science. The piece ended with my response to Wright’s conflation of efforts to inform policy with policy advocacy. In response to his assertion that “it’s your job to convince the public!”53 I replied that “my job as a scientist is making sure that the public discourse is informed by an accurate understanding of the science.”54 The following month, ABC Nightly News ran another news piece that helped, at least in some small part, to shift the prevailing narrative away from the content of stolen e-mails toward the abuses being suffered by climate scientists.55

The Smear Campaign
 

Climategate was simply a vehicle for a more widespread and sustained smear campaign against climate science and climate scientists than was before possible. While the identity of those responsible for the initial break-in has not, as of this writing, been determined, it is clear that many of the usual suspects in the climate change denial movement played critical roles in fashioning how it would be framed and promoted. Indeed, the usual groups linked to fossil fuel interests appear to have been closely involved in the orchestration of the associated PR campaign.56 Koch Industries and the Scaife Foundations played a particularly important role. One report showed that twenty or so organizations funded at least in part by Koch Industries had “repeatedly rebroadcast, referenced and appeared as media spokespeople” in stories about climategate.57

While these organizations may have been the principal architects of the climategate smear campaign, it is instructive to look at some of the individual spokespeople who led the charge. Marc Morano primarily acted as an aggregator, accumulating the various allegations and smears in a central location, his Climate Depot Web site and e-mail distribution list. The most often quoted attackers, however, were the usual contrarian protagonists, such as Patrick Michaels, Steve Milloy, Roy Spencer, Stephen McIntyre, Ross McKitrick, and Christopher Monckton.

The tenor of the public discourse had, in the months following the CRU hack, shifted in favor of the climate change deniers, and they seized full advantage. Suddenly, nothing was out of bounds. Otherwise responsible journalists were suddenly willing to act as little more than stenographers for the constant stream of bogus allegations being fed them. With each passing week, there was seemingly a new climate-related “gate” to be manufactured and promulgated by contrarians in the climate change debate.

Several of these “gates” related to minor errors in the IPCC AR4 report. There were two sentences on page 493 in the working group 2 impacts report regarding the projected rate of future decline of Himalayan glaciers that were in error. Rather than using the correct estimates as given in the report of the scientific working group (working group 1), the authors had relied upon an outside source. That source had made a transcription error, turning the projected time frame for disappearance of those glaciers from A.D. 2350 into A.D. 2035.58 There was another error in a statement about sea level rise influences on the Netherlands in the working group 2 report, which actually came from the Dutch.59 Neither error made it into the technical summary reports or the summaries for policy makers. Nonetheless, these minor errors in a three-thousand-page report were seized upon by deniers.

Suddenly, how quickly Himalayan glaciers would melt (ironically, nobody was even questioning that they would melt!) became the central issue of the IPCC report in the blogosphere and then the mainstream media. “GlacierGate” was born, breathed into life by denialists like Marc Morano, Christopher Booker, and James Delingpole of the Telegraph, and especially Jonathan Leake of the Sunday Times. Then there was “Amazongate” and “Africagate” based, respectively, on media distortions of what the IPCC actually said about Amazon drought, and African crop yields; Leake once again had a prominent role in promulgating these faux scandals.60 And eventually there was “Pachaurigate,” a baseless character attack against IPCC chair Rajendra Pachauri.61 Such attacks on the IPCC played into domestic politics as well. Denial outfits in the United States were bent on overthrowing the EPA “endangerment finding” calling for regulation of greenhouse gas emissions by attacking its scientific basis, which, in substantial part, was the scientific findings of the IPCC. If the attackers could bring down the IPCC, they reasoned, the basis for an endangerment finding and all related calls for policy action would crumble. What more effective—if entirely cynical—way to bring down the IPCC than to bring down its figurehead, Rajendra Pachauri. Pachauri has been under a constant assault by climate change deniers ever since, with attacks becoming increasingly nasty and disingenuous.62 Think of this as the lions of the Serengeti picking off the zebras at the edge of the herd.

Stefan Rahmstorf commented on the latest sequence of attacks by climate change deniers on RealClimate: “after the Himalayan glacier story broke, [they] have sifted through the IPCC volumes with a fine-toothed comb, hoping to find more embarrassing errors. They have actually found precious little, but the little they did find was promptly hyped into Seagate, Africagate, Amazongate and so on. This has some similarity to the CRU email theft.”63

Again, unfortunately, it wasn’t only the fringe media that took part in the attacks. Some of the most critical commentary came from a Guardian writer in the United Kingdom. The Guardian had in the past provided among the most accurate and responsible coverage of climate change in the UK media. But a series of articles by Fred Pearce, previously of the New Scientist, mangled the facts, distorting key details such as the chronology of events, to fit a preconceived narrative of conspiracy and corruption.64

One of the more egregious media distortions started with a BBC interview of Phil Jones in mid-February 2010. The BBC queried Jones, “Do you agree that from 1995 to the present there has been no statistically significant global warming?” This was a trap planted by climate change deniers.65 Its origins probably lay in an e-mail from Richard Lindzen coaching climate change denier Anthony Watts on how to cherry-pick starting dates to get the desired trend.66 From the temperature graphic shown earlier in this chapter, it is clear that the globe had warmed since 1995. But the precise amount depended on the particular temperature compilation, with Jones’s (CRU) record showing the least net warming. As discussed in chapter 12, establishing significance of trends over short periods of time is difficult. Significance depends on how large the net trend over the time interval analyzed is by comparison to the amplitude of the year-to-year fluctuations (from things like El Niño, volcanoes, etc.). For increasingly short time intervals, the former becomes increasingly small compared to the latter, and any trend, accordingly, becomes decreasingly significant. This was especially true if one just happened to choose 1995 as the starting year.

You might call this episode “the cherry-pick heard ’round the world.” The goal was to get Jones on record agreeing that the statement was technically true—which he did—while ignoring the caveats and qualifications he raised67 about how meaningless it is to talk about trends over short periods of time, the curiously selective use of a 1995 starting date, and the fact that the CRU record was the one that showed the least warming of the three major records. All too predictably, contrarian media outlets immediately trumpeted news of Jones’s response with outlandish characterizations such as “World May Not Be Warming, Say Scientists,” courtesy of the Times (the author, once again, being Jonathan Leake),68 and “Climategate U-turn as Scientist at Centre of Row Admits: There Has Been No Global Warming Since 1995,” courtesy of the right-leaning Daily Mail.69 The story was then picked up in the United States by Fox News.70

There is some irony revealed by this incident. One might even say that the critics were engaged in an effort to, as one person put it, “hide the incline” in the global temperature series.71 Some observers noted the asymmetric standards of honesty: “The denial movement will happily accuse scientists of playing tricks and engaged in fraud, yet at the same time engage in the very things they accuse the scientific community of.”72 Journalist Johann Hari made a related point in The Nation: “when it comes to coverage of global warming, we are trapped in the logic of a guerrilla insurgency. The climate scientists have to be right 100 percent of the time, or their 0.01 percent error becomes Glaciergate, and they are frauds. By contrast, the deniers only have to be right 0.01 percent of the time for their narrative.”73

In some cases, the distortions were almost comical. For example, in February 2010, a paper on sea level rise that had previously been published in Nature Geosciences74 was formally withdrawn75 by the authors because of an error they had identified subsequently in their calculations. Fox News announced the development in this vein: “More Questions About Validity of Global Warming Theory.”76 In fact, the error in the calculations had led the authors to projections of future sea level rise that were too low!77

After a while, many in the media seemed to realize they’d been had one too many times by the deniers, and they stopped taking the bait. In May 2010, for example, Marc Morano attempted to manufacture a new scandal, “MalariaGate,” but he found few takers. On his Web site and through his broad e-mail distribution list, Morano misrepresented what the IPCC said about climate change influences on malaria and argued that a recent paper in Nature78 had overthrown the IPCC thinking on the problem, which it hadn’t. In the process, he took potshots at a Penn State collaborator of mine who had commented on the study, and me as well.79 But media outlets ignored him. They had also ignored (with the predictable exception of Fox News) the latest Heartland Institute climate change denial conference that took place around the same time, despite the many efforts of the sponsors to manufacture publicity.

Political Intimidation
 

Especially disturbing, given the painful lessons of history, were the attempts of politicians to vilify and intimidate climate scientists in Congress and beyond. The attacks by congressional Republicans with close ties to the fossil fuel industry, though, were not unexpected.80 Within days of the release of the hacked e-mails (November 23, 2009), the staff of Senator David Vitter (R-LA) released a letter claiming that global warming “could well be the greatest act of scientific fraud in history,”81 essentially parroting James Inhofe’s “greatest hoax” line. Not to be outdone, Inhofe called for congressional investigations of various climate scientists, including me, the very next day.82 Inhofe blasted off threatening letters83 to me, my coauthors Ray Bradley and Malcolm Hughes, and eight other prominent U.S. climate scientists, including IPCC working group I chair and Presidential Medal of Science winner Susan Solomon. He sent similar letters to representatives of a half dozen government agencies and a half dozen universities (including Penn State) and government research labs. These letters threatened impending investigations and vexatious demands for personal e-mail and other materials, though their real intent appeared simply to intimidate.

Similar attacks soon came from House Republicans. Within twenty-four hours, far-right Republican Congressman Darrel Issa of California, the ranking member of the House Investigations Committee, joined with Inhofe in calling for investigations of various scientists, including me.84 Within a week, Jim Sensenbrenner (R-WI), the-now-familiar Joe Barton (R-TX), and the leader of attacks against Ben Santer in the 1990s, Dana Rohrabacher (R-CA), had joined in. A December 2 hearing of the House Select Committee on Energy Independence and Global Warming, at which Obama administration science adviser John Holdren and NOAA administrator Jane Lubchenco were called to testify, was indicative of the tone that would pervade many of these attacks. Sensenbrenner hijacked the proceedings with trumped-up climategate charges: “These e-mails show a pattern of suppression, manipulation and secrecy that was inspired by ideology, condescension and profit,” and referred to “scientific fascism” and “an international scientific fraud.” Holdren calmly and politely refuted Sensenbrenner’s false allegations and mischaracterizations.85

In the movie The Manchurian Candidate, the McCarthyesque Senator John Yerkes Iselin announces on the floor of the U.S. Senate that “There are exactly 57 card-carrying members of the Communist Party in the Department of Defense at this time!” Inhofe couldn’t find fifty-seven climate scientists to investigate, but he did manage to come up with a list of seventeen (including me, my collaborators, and leading American climate scientists such as Stephen Schneider, Susan Solomon, Tom Wigley, Kevin Trenberth, and Ben Santer) that he said should be criminally prosecuted, for various reasons he outlined in a lengthy report he released on February 25, 2010, on the Senate Environment and Public Works (EPW) minority Web page.86 “Are you now or have you ever been a climate scientist?” is the way one commentator summarized it.87

A campaign of intimidation was meanwhile being waged against climate scientists by influential forces outside the halls of Congress who helped direct hate speech, threats, bullying, and taunting at individual climate scientists. Marc Morano’s comment in March 2010 that climate scientists “deserve to be publicly flogged” seemed to set the tone.88 That was just a few weeks after Fox’s Glenn Beck had followed a litany of bogus allegations about the IPCC with the suggestion that climate scientists commit suicide.89 Earlier, right-wing provocateur Andrew Breitbart had “tweeted”: “Capital punishment for Dr James Hansen. Climategate is high treason.”90 The use of such vitriol and invective might be viewed as an effort to stoke the fires of irrationality, hate, and violence among sympathizers in the general population.

It certainly appears that this dynamic was in play. In the wake of climategate, several climate scientists reported receiving threatening messages.91 Gavin Schmidt received “rude and crass e-mails” calling him “a fraud, a cheat, a scumbag and much worse,” while Kevin Trenberth had a “9-page document of ‘extremely foul, nasty, abusive’ e-mails” that he’d received in just a few months. One colleague had been stalked by suspicious individuals and found a dead rat on his doorstep as the perpetrator drove off in a large yellow Hummer. A number of climate scientists (myself included) were accused of being part of a Jewish conspiracy to defraud honest Americans through a “climate change hoax” con job, with their names and photos posted on a neo-Nazi Web site.92 Several scientists were at the receiving end of death threats so credible they were provided security detail.

Was this harassment orchestrated? A number of pundits believed so. “The purpose of this new form of cyber-bullying seems clear; it is to upset and intimidate the targets, making them reluctant to participate further in the climate change debate,” in the view of Australian journalist Clive Hamilton.93 He argued there was a stealth “Astroturf” campaign at work: “The floods of offensive and threatening emails aimed at intimidating climate scientists have all the signs of an orchestrated campaign by sceptics groups. The links are well-hidden because mobilizing people to send abuse and threats is well outside the accepted bounds of democratic participation; indeed, some of it is illegal. And an apparently spontaneous expression of citizen concern carries more weight than an organized operation by a zealous group.”

Journalist Douglas Fischer noted in Scientific American that “Most of the e-mails appear to be the work of frustrated individuals, ranting into the ether…. But some appear to be the work of coordinated campaigns, and many, scientists say, appear to be taking their cue from influential anti-climate change advocates like Rush Limbaugh, Glenn Beck and ClimateDepot.com.”94 Fischer found a close parallel with intimidation campaigns against scientists in other areas where scientific work potentially threatened corporate special interests: “Researchers working on Atrazine, a widely used herbicide, bisphenol-a, a common plastic additive, and other environmental pollutants have received similarly intimidating e-mails and even threats.” In the same article, Climate Cover-Up coauthor Richard Littlemore argued that while “determining whether any given e-mail is part of an organized campaign is difficult … it’s not happenstance.” “[T]he bullying doesn’t start serendipitously or from scratch,” he said. “It starts with a paid campaigner—Morano, … JunkScience.com/Fox News commentator Steve Milloy—and filters out from there…. They’re the PR guys and they’re in the game and taking money for what they do. They also wind up recruiting other folks.”

It Gets Personal
 

A number of the hacked CRU e-mails that climate change deniers promoted most heavily involved me. Many of the buzzwords and phrases that were circulating (e.g., “trick,” “hide the decline”) were used to attack me as well, whether or not they even applied to me and my work. As we have seen in previous chapters, the predators of climate change denial had been stalking me for some time now, and climategate was an opportunity, they suspected, to go in for the kill.

One front of the attack involved the sending of voluminous e-mail and phone messages containing thinly veiled threats of harm against me and even my family. “You and your colleagues who have promoted this scandal ought to be shot, quartered and fed to the pigs along with your whole damn families,” read one e-mail. Another read, “you should know the public will come after you,” and “Six feet under, with the roots is were [sic] you should be doin [sic] your magic, how come know [sic] one has [edited] you yet, i was hopin [sic] i would see the news and you commited [sic] suicide.”95

Most of these threats didn’t seem credible, and while I did inform the authorities of them, by and large I brushed them off. One, however, could not be ignored. On August 18, 2010, I had to explain to colleagues in the Penn State University meteorology department, located in the “happy valley” of Central Pennsylvania, why there was police tape over the door to my office. The immediate answer was that the FBI had quarantined the room and sent a letter I’d received that afternoon off to their nearest testing facility to determine the nature of the white powder contained within it. At a more basic level, the answer was that this is simply what it means to be a prominent figure in the climate change debate in the United States today. The tests came back a few days later; luckily, the substance in the letter was cornstarch. The sender had nonetheless committed a felony crime.

There was also a second front of attack, one aimed at threatening my livelihood. In mid-January 2010, a group known as the National Center for Public Policy Research (NCPPR), which receives funding from the Scaife Foundations,96 led a campaign to have my NSF grants revoked.97 The perverse premise was that I was somehow pocketing millions of dollars of “Obama” stimulus money simply because I was a coinvestigator on several recently funded NSF grants.98 These absurd distortions were—no surprise—promoted by Glenn Beck, Rush Limbaugh, and others of similar persuasion.

Perhaps a mere coincidence, but two weeks earlier, on New Year’s Eve 2009, a former CIA agent named Kent Clizbe sent an e-mail message to dozens of my Penn State colleagues entitled “Climate Research Fraud—Whistleblower Rewards Program—Confidentiality Assured.” In his message, Clizbe promised my colleagues monetary reward in return for accusing me of fraud in my government grant applications.99 As far as I know, he got no takers.

The NCPPR, meanwhile, even managed to tap a reserve from the 1990s tobacco wars, Tom Borrelli, the former manager of Corporate Scientific Affairs at Philip Morris. Borrelli attacked me in an NCPPR-sponsored press release in mid-January 2010: “It’s shocking that taxpayer money is being used to support a researcher who seemingly showed little regard to the basic tenets of science—a dispassionate search for the truth.”100 The irony in this line of attack did not go unnoticed by Mitchell Anderson of DeSmogBlog.101 Anderson linked to a video,102 released as part of the historic tobacco industry legal settlement,103 showing Borelli denying the health threat of secondhand tobacco smoke. A few weeks later Deepak Lal, a senior fellow for the Cato Institute,104 repeated false climategate allegations against me in a commentary that appeared in the Business Standard.105 Lal, it turns out, also had a tobacco connection; he had been hired by British American Tobacco in the late 1990s to try to discredit a World Bank report on the health benefits of policies to control tobacco use.106

Leading congressional climate change deniers used their political clout to press this attack further. In early February 2010, Darrell Issa (R-CA) declared Penn State’s initial inquiry, which on February 3 had reported107 no evidence of scientific misconduct on my part, a “whitewash.” He revived the campaign to have my NSF funding revoked, citing once again the climategate-related allegations of scientific misconduct. Fox News108 and the Washington Times109 publicized Issa’s attacks. On February 16, Issa and Sensenbrenner joined forces to press the issue, complaining to the NSF: “conversations with NSF staff on February 4 revealed that no steps have been taken to freeze or withdraw the stimulus funds authorized for Dr. Mann’s research … we encourage you to immediately initiate an independent investigation into this matter.”110

Apparently unsatisfied by lack of progress on this front, and still digging for dirt, two Scaife-funded groups mentioned in the previous chapter, the Southeastern Legal Foundation and the Landmark Legal Foundation, had swung into action. The latter had already sued the University of Massachusetts and University of Arizona to obtain copies of my personal e-mails with my two hockey stick coauthors, while in May 2010 the former demanded extensive information from the NSF regarding grants that had been made to me as well as to several of my colleagues at Penn State, the University of Chicago, the University of Washington, the University of Arizona, and Columbia University.111

It began to strike me as curious that so many of the demands that I be investigated could be traced back to organizations with ties to the Scaife Foundations.112 The Commonwealth Foundation, a Pennsylvania organization that is the recipient of considerable Scaife largesse,113 for example, had been pressuring Penn State University to fire me since climategate broke in late November 2009. It managed114 to get the sympathetic Republican chair of the Pennsylvania state senate education committee to threaten to hold Penn State’s funding hostage until “appropriate action is taken by the university against associate [sic] professor Michael Mann.”115 Indeed, it was the Commonwealth Foundation attacks that essentially forced Penn State to launch its initial inquiry into the various allegations against me in December 2009 (similar inquiries and investigations of CRU scientists were initiated in the United Kingdom116). The Commonwealth Foundation kept the pressure on for months through a barrage of press conferences and press releases attacking me personally and criticizing Penn State for its supposed “whitewash” treatment of any number of supposed offenses.117 It also ran daily attack ads against me in our university newspaper The Collegian for an entire week in January and helped organize a protest rally against me on campus.118 It is likely that these attacks forced Penn State’s hand yet again, leading it, following the completion of the initial inquiry in February 2010, to move to a formal investigation, despite having found no evidence of misconduct in the initial inquiry phase.119

If the first two fronts of the assault against me involved intimidating me and my family and threatening my livelihood, the third was a related effort to discredit and humiliate me among my colleagues, peers, and community.120 Marc Morano, through his large e-mail distribution list and Climate Depot Web site—financed by the Scaife-funded group CFACT—continued to spread malicious and false allegations about me and other climate scientists.121 The allegations inevitably found their way onto Fox News,122 the Glenn Beck Show, Rush Limbaugh’s show, and numerous fringe news outlets. My friends, family, and colleagues, of course, could not help but hear or read the various lies that were being spread about my climate change colleagues and me. A new group run by fossil fuel industry advocate Steven Milloy even took out a sponsored Google ad that posed the question “Michael Mann: Defamed or Declined by ‘Hide the Decline?’” which would appear in response to Google searches including either my name or climate change–related topics and key words.123

A YouTube video promoted by Koch and Scaife-funded groups was also created to ridicule me, and through me, climate change science.124 The video featured a caricature of me repeating the line “Michael Mann thinks he’s so smart totally inventing the hockey stick chart … hide the decline, hide the decline.”125 The video was purportedly created by a “grassroots” group calling itself Minnesotans for Global Warming, supposedly founded by a Elmer Beaureguard. A law firm giving me pro bono assistance determined, after some investigation, that “Elmer Beaureguard” was a fake identity and the Web site minnesotansforglobalwarming.com was the work of someone named Elroy Balgaar with, no surprise, apparent ties to conservative causes and the Republican Party.126

The episode evoked a similar event a few years earlier. In August 2006, a YouTube cartoon video mocking Al Gore went viral on the Internet, promoted in part by ads on Google. In the video, Gore is shown boring an army of penguins with his “An Inconvenient Truth” global warming lecture, and farcically blaming global warming for just about everything. The film was ostensibly created by an amateur twenty-nine-year-old filmmaker working out of his basement, but investigations by the Wall Street Journal127 and ABC News128 traced the video to the DCI Group, a Republican consulting and lobbying firm based in Washington, D.C., which derived its funding from a variety of corporate sponsors in the fossil fuel, pharmaceutical, fast food, and telecommunications industries, including oil giant ExxonMobil. Curiously enough, Google ads for the video abruptly disappeared once the DCI Group’s role was exposed.

The law firm assisting me eventually sent a cease-and-desist letter to Balgaar informing him that he had misappropriated a copyrighted image of me and had used it in a defamatory manner,129 while the owner of the copyright informed YouTube of the copyright violation, and the video was taken down. What happened subsequently was illuminating. No sooner had the video been taken down than a new group connected with Koch Industries and the Scaife Foundations,130 the “No Cap and Trade Coalition,” initiated a public relations offensive designed to portray poor Mr. Beaureguard as a defenseless victim. It even sponsored a press conference at the National Press Club featuring him, alongside Patrick Michaels and Myron Ebell.131 Fox News, of course, covered it.132

Few if any mainstream media organizations took notice of the press conference, but the event did generate an unusually intense burst of vitriolic and derisive, generally anonymous e-mail and phone messages. They conveyed a remarkably consistent message, almost as if they had come from a common template. The message was this: If I sought legal action against the attacks of the industry-funded denial machine, I would—among other things—be challenged with endless, invasive “discovery” demands.133 I should, in short, just put up with the attacks and “take it like a man.”134

The assault would continue in the months ahead. Former British Prime Minister Tony Blair’s chief scientific adviser Sir David King had once reported that individuals funded by the Competitive Enterprise Institute were heckling him at his public lectures on climate change.135 I was now subject to the same thing. In early May 2010 when I gave a keynote lecture for the PennFuture global warming conference in Pittsburgh, for example, a small group of picketers—led by a man who identified himself with the Commonwealth Foundation—had assembled outside the conference center.136 Affixed to a truck they had parked there was a billboard-sized display bearing an unflattering cartoon of me, with the phrases “hide the decline” and “Mann-made warming” underneath, and they were distributing T-shirts bearing the same image. (My host, PennFuture president Jan Jarrett, obtained one, which she awarded me before the audience as a war trophy of sorts.)

Meanwhile, Mr. Clizbe persisted in sending out periodic e-mails promising colleagues financial reward for claiming evidence of fraud in my research,137 the Commonwealth Foundation continued to attack me in the local press, and the No Cap and Trade Coalition (under the guise of the Minnesotans for Global Warming, but with the ties between the two organizations now explicit)138 continued to produce attack videos. For a February 2011 video entitled “I’m a Denier” and hosted on the Heartland Institute Web site, they even employed a doppelganger to play me dancing around with a hockey stick139 in what Eric Alterman of The Nation described as “an awful, amateurish Monkees parody.”140 A group known as the Collegians for a Constructive Tomorrow, a sister organization to CFACT, engaged in similar efforts to ridicule me at the time.141

I could easily brush off many of the attacks. In fact, at some level, the attention was almost flattering. But to the extent that the industry-funded disinformation machine was taking direct aim not just at me—my livelihood, my reputation, my safety—but even my family, I was becoming incensed. And it wasn’t just me. Many of my fellow climate scientists were outraged by the mean-spirited and dishonest attacks against us and our science. None had signed up for this sort of treatment. We’d seen the public polling data that suggested our credibility as a community had taken a hit. So too had efforts to confront the daunting challenges presented by climate change.142 Could we allow this assault to continue? What could we do to defend ourselves?
  


Chapter 15
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Fighting Back


This institution will be based on the illimitable freedom of the human mind. For here we are not afraid to follow truth wherever it may lead.


—Thomas Jefferson, on the University of Virginia (December 27, 1820)


Though hardly surprising to those who had taken a hard, honest look at the matter, each of the investigations launched in response to the climategate affair ultimately proved exculpatory. That applied not just to me, but to the scientists of the University of East Anglia’s Climate Research Unit (CRU), and indeed all of the scientists who were embroiled in the manufactured scandal, as well as to the underlying science of climate change itself.

At the end of March 2010, the House of Commons Science and Technology select committee of the UK Parliament issued its findings. The report noted that CRU’s “analyses have been repeated and the conclusions have been verified.”1 It exonerated Phil Jones of the various allegations of scientific misconduct against him, including those based on out-of-context quotations such as “hide the decline” and “trick.” Even Nigel Lawson, the critic who had called for the investigation in the first place, conceded that Jones’s use of this terminology was entirely innocent.2 While the report did give Jones a minor slap on the wrist over issues involving making data available, it found that “the focus on CRU and Professor Phil Jones, Director of CRU, in particular, has largely been misplaced” and that his actions were “in line with common practice in the climate science community.” Next up was an external review of CRU’s scientific practices led by eminent geoscientist Lord Oxburgh. Reporting in mid-April, the commission once again found no evidence in the work of CRU scientists or their collaborators of any fudging or destruction of data, or of scientific misconduct of any sort.3 The quality of their science was found to meet the highest standards. The only substantial criticism was that CRU scientists could have collaborated more broadly with outside statistics experts. The report denounced the attacks by climate change deniers in unusually strong terms.

Penn State, after four months of reviewing voluminous materials and interviewing numerous other scientists and experts, issued its final investigation report on July 1.4 It found “no substance to the allegation against Dr. Michael E. Mann.” More specifically, it found that “Dr. Michael E. Mann did not engage in, nor did he participate in, directly or indirectly, any actions that seriously deviated from accepted practices within the academic community for proposing, conducting, or reporting research, or other scholarly activities.”5 The National Science Foundation Office of the Inspector General, which has the final word in such matters, performed their own independent follow-up investigation. Their determination: “finding no research misconduct or other matter raised … this case is closed.”6

Less than a week after Penn State reported its findings, the final of the CRU investigations was completed7—this one having been commissioned by the University of East Anglia to review “key allegations arising from the series of hacked emails from the Climatic Research Unit.”8 The commission, led by Sir Muir Russell, produced an unusually thorough, well-documented 160-page report. It too found no evidence of scientific wrongdoing on the part of any scientists who had been tarred with various climategate allegations. Refuting the claim that CRU had somehow rigged its global temperature estimates or deleted critical data, the committee went through the rather extraordinary measure of reproducing the global temperature record from scratch, using publically archived data and methods. CRU scientists were once again criticized for not having been as forthcoming with requests for data as they could have been, and Jones’s 1999 World Meteorological Organization (WMO) report cover graph depicting past temperature trends was criticized as potentially “misleading” for merging proxy and instrumental data into a single curve—a conclusion nobody really disputed. These were minor issues. The panel’s conclusions were overall overwhelmingly exculpatory.

Issued within the same week, these twin final acquittals received reasonably good media coverage, though nothing approaching in extent the widespread reporting of the original allegations. Some pundits, such as Howard Kurtz of CNN’s Reliable Sources show, argued that many in the media had been irresponsible by not giving the acquittals the prominence in coverage that had been given to the original false allegations.9 But CNN covered my exoneration on The Situation Room,10 while CBS News—now partially atoning for its “hide the decline” piece from December—was among the first to report on my exculpation.11 Positive coverage was provided by numerous major newspapers and magazines.12 Even Fox News, the Pittsburgh News-Tribune, and the Wall Street Journal reported the exonerations, though the WSJ editorial pages predictably cried “white wash.”13 Especially gratifying for me personally was the widespread coverage by various regional and local papers and TV news stations. PennFuture demanded that the Commonwealth Foundation now publicly apologize to me.14 While that didn’t happen, a cloud that had been hanging over me for the better part of a year had nonetheless finally lifted. There was true cause for family celebration on the Fourth of July holiday.

There were nonetheless a few road bumps along the way as the various investigations unfolded. Climate change deniers, for example, successfully hijacked a small working group (the Energy Sub-Group) within a respected European scientific organization known as the Institute of Physics (IOP).15 Using the imprimatur of the IOP, the group made a formal submission to the Muir Russell Commission filled with standard denier talking points, claiming among other things that the content of the hacked CRU e-mails revealed “worrying implications” for “scientific integrity in this field.” There was an immediate outcry from prominent institute members who were deeply troubled by the development,16 and the IOP disbanded the Energy Sub-Group altogether later that summer.17

The statistician on the Oxburgh panel, David Hand, caused a bit of trouble with offhand remarks he chose to make at the press conference announcing the panel’s findings. Though our own work did not fall within the remit of the committee and the hockey stick was not mentioned at all in the report, Hand commented that “The particular technique [Mann et al.] used exaggerated the size of the blade at the end of the hockey stick.” This was instant fodder for the denial mill, with papers such as the Telegraph happily reporting the claim that the “hockey stick was exaggerated.”18 The statement was nonsensical, however. The end of the blade of the hockey stick was simply the instrumental temperature record; there was no way that our reconstruction, or any reconstruction for that matter, could either underestimate it or overestimate it. Within a few days, a retraction of the Hand’s claim was effectively issued by the committee.19

Witch Hunt Redux
 

By spring 2010, climate change deniers had lost some ground. With the result of each new exculpatory climategate investigation report, their narrative of alleged scientific malfeasance had become increasingly untenable.20 Attempts by deniers to find yet more e-mails to mine proved fruitless. An attempt to break into the laboratory of prominent Canadian climate scientist Andrew Weaver at the University of Victoria in British Columbia in order to steal e-mails and other materials was foiled, for example.21 And none of the efforts by the Scaife-linked Southeastern Legal Foundation and Landmark Legal Foundation to obtain additional climate scientist e-mails, discussed in the previous chapter, yielded anything useful.22 Meanwhile, the Massey West Virginia coal mine disaster in February and the Deepwater Horizon Gulf oil spill disaster in April served as vivid reminders of the extreme hidden costs of dirty fossil fuel energy. The dominant media narrative was now shifting to the tactics of the climate change denial movement, its funding by big oil, and the harassment of climate scientists.23 The denial machine needed a new distraction to try to regain control of the narrative. They got it—and perhaps far more than they bargained for—in the form of the newly elected Virginia attorney general named Ken Cuccinelli.

In his first few months as Virginia’s attorney general, Cuccinelli had pursued an eyebrow-raising agenda that included questioning president Barack Obama’s citizenship, instructing state colleges to stop protecting gay students from discrimination, issuing a legal challenge declaring federal health care reform as unconstitutional (which was lampooned on Comedy Central’s Jon Stewart Show), and attacking the U.S. EPA’s right to regulate greenhouse gas emissions, claiming the underlying science was fundamentally unsound. He had then sought to alter the state seal of Virginia, designed by George Wythe, a signer of the Declaration of Independence, which had been adopted in 1776. The original seal showed the Roman goddess Virtus, holding a spear, with her left breast exposed. Cuccinelli had begun circulating among his staff a new “family-friendly” version of the seal with the off ending body part covered by a breastplate. He dropped the plan abruptly when it was picked up by the media and brought him widespread ridicule.24

Following up on his petition of the EPA, Cuccinelli decided to turn his attention a little closer to home. He demanded that the University of Virginia turn over essentially every e-mail, record, or document it had that related to me from my time on the faculty there from 1999 to 2005. Cuccinelli used a relatively new legal maneuver available to the attorney general known as a civil investigative demand (CID). With a CID, the attorney general could seek to subpoena materials from any state agency, including a university, by claiming that fraud concerning state funds might be involved.25 This must have seemed a clever way to seize materials that other groups, such as Competitive Enterprise Institute (CEI), had been unable to obtain using standard state FOIA laws. Initially, the University of Virginia indicated that it would comply; it perceived it had little choice, given state law.26 That would change, however, as Cuccinelli’s attack became increasingly recognized as an abuse of power that threatened the very bedrock principles of academic freedom that the University of Virginia was founded upon.

The initial outcry came from politicians within Virginia. State delegate Mark Herring (D-Loudoun) was among the first to speak out: “On its face this seems to be a serious abuse of the power of the Attorney General. This is Virginia, since when do we investigate professors when we disagree with them?”27 He was followed by U.S. House Representative Jim Moran (D-VA), who told Cuccinelli: “History will neither reflect kindly on those who reject science in the pursuit of short-term economic and political gain, nor will it look kindly on your attempt to tarnish the good name of Professor Michael Mann.”28

Word soon spread through the mass media. USA Today labeled Cuccinelli’s actions a witch hunt against climate scientists.29
Slate magazine quoted H. L. Mencken from the 1920s Scopes Monkey Trial: “This old buzzard, having failed to raise the mob against its rulers, now prepares to raise it against its teachers.”30 The Washington Post, in the first of five editorials31 on the subject over the next six months, wrote: “Ken Cuccinelli II (R) had declared war on reality. Now he has declared war on the freedom of academic inquiry as well.” The editorial implored the University of Virginia to “have the spine to repudiate Mr. Cuccinelli’s abuse of the legal code.”
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Figure 15.1: Cuccinelli’s Witch Hunt
Cuccinelli is twice lampooned by the Washington Post’s award-winning cartoonist Tom Toles. [Washington Post, May 14, 2010, and October 6, 2010. TOLES © 2010 The Washington Post. Reprinted with permission of UNIVERSAL UCLICK. All rights reserved.]
 

Numerous newspaper editorial boards across Virginia, including some of the state’s most conservative papers that had endorsed Cuccinelli’s run for office, also denounced Cuccinelli’s attack.32 The editorial board of one such paper summarized Cuccinelli’s message to Virginia scientists as “Don’t venture down this path of inquiry or you’ll pay with your reputation and career.”33 Perhaps it is simply because of the deeply chilling nature of that message that Cuccinelli’s actions were so widely denounced by public policy groups, including the American Civil Liberties Union (ACLU), the American Association of University Professors (AAUP), and even the conservative Foundation for Individual Rights in Education (FIRE). The University of Virginia soon began to show signs of fight itself. On May 5, the Faculty Senate issued a formal denunciation of Cuccinelli’s investigation: “His action and the potential threat of legal prosecution of scientific endeavor that has satisfied peer-review standards send a chilling message to scientists engaged in basic research involving Earth’s climate and indeed to scholars in any discipline. Such actions directly threaten academic freedom and, thus, our ability to generate the knowledge upon which informed public policy relies.”34 Soon enough, the scientific community would fight back too.

Wegman Revisited
 

In late December 2009, near the height of the climategate feeding frenzy, and just as climate scientists were most on the defensive, a dramatic new development instead put climate change deniers on the spot. Thanks to the sleuthing of computer scientist John Mashey35 and an anonymous blogger known as Deep Climate, some dramatic new revelations came to light that shattered the myth that the now-three-year-old Wegman Report (WR) had been the independent, nonpartisan scientific assessment climate change deniers continued to claim it to be. Through a series of posts at Deep Climate’s site36 and Mashey’s own full-length report,37 the WR was put in a new, very different light. Mashey showed, first of all, that a network of high-level partisan political operatives and professional climate change deniers had been involved in the planning of the report.38 Mashey and Deep Climate moreover unearthed compelling evidence of a disturbing pattern of conduct by Wegman and coauthors in their preparation of the WR. The developments would be reported in a series of articles over the next year and a half by USA Today reporter Dan Vergano.39

Deep Climate and Mashey detailed striking similarities between large sections of the WR and other previously published works. Most remarkably, the background discussion of paleoclimate proxy data appeared largely taken without attribution from MBH hockey stick coauthor Ray Bradley’s well-known Paleoclimatology textbook.40 Where Wegman and coauthors did tweak Bradley’s original text, the changes were often far from innocuous. Bradley’s words were systematically altered in a way that downplayed the reliability of the science and, in a perverse twist of irony, made them appear to undermine the conclusions of Bradley’s own work.41

Consider one of the report’s “key findings”: “As mentioned earlier in our background section, tree ring proxies are typically calibrated to remove low frequency variations. The cycle of Medieval Warm Period and Little Ice Age that was widely recognized in 1990 has disappeared from the MBH98/99 analyses.” Let us neglect for the moment the resuscitation of the “Lamb” curve of the 1990 IPCC report to attack more recent work, the false assertion that the Little Ice Age and medieval warm period “disappeared” in MBH98/MBH99, and the false implication that the MBH hockey stick was based exclusively on tree ring data. Most significant is how the WR background discussion of low-frequency information in tree ring data was altered relative to Bradley, in what appears to have been a cynical effort to call our work into question.

A key passage in the Bradley account explained how data derived from a regional set of tree ring cores are combined to form a composite chronology that can preserve long-term (“low-frequency”) variations even if the individual cores cannot.42 In the WR, that passage was replaced43 with a shorter statement that blurred the key distinction between a single tree core and a composite, providing a straw man that was then used to call into question the reliability of “low frequency, longer-term” information in tree ring data (and by direct implication, the MBH hockey stick).44 Mashey and Deep Climate documented many other examples where small changes made in Bradley’s original wording inevitably favored the WR’s hockey stick-bashing narrative. The irony was not lost on Deep Climate: “That such a shoddy misrepresentation of another author’s work has been used as part of a baseless, politically motivated attack on that author is beyond shameful.”45

Further suspicions about plagiarism were raised about the WR’s discussion of social networks, which appears46 to have been lifted from two books, one by Wasserman and Faust,47 the other by de Nooy, Mrvar, and Batagelj,48 and from Wikipedia. Many of the small changes seemed to serve no other purpose than to introduce some difference—perhaps to make plagiarism more difficult to detect—while at the same time in many cases making sensible passages incomprehensible.49 This produced some amusing results. For example, Wasserman and Faust refer to a particular type of social network link as “movement between places or statuses (migration, social or physical mobility).” In the WR this became “movement between places or statues.”50

The summaries of “key papers” in the WR, too, turn out to have been mostly cut and pasted from the abstracts of the original papers, yet with subtle but important changes that served to weaken the apparent strength of the science.51 In the end, John Mashey estimates that nearly a third of the WR was made up of plagiarized material.52 Wegman apparently even lifted materials for lectures he was giving on climate change, including slides he took, without attribution, from my very own public lecture on climate change.53 But plagiarism may be the least of the alleged issues that came to light; the fundamental claims advanced by the report—both that the peer review process was broken in the field of paleoclimate studies and that the hockey stick was an artifact—were demonstrably based on distorted evidence and arguments.

Recall Wegman et al.’s use of social network analysis (described in chapter 11) to portray paleoclimatologists as an inbred clique, unable to independently review each other’s work. It was a charge whose origins lay with Stephen McIntyre, but Wegman et al. sought to grant it the imprimatur of mathematical rigor. The WR social network analysis—allegedly plagiarized material intact54—was published by Said et al. in the journal Computational Statistics and Data Analysis in July 2007, a year after the WR report was published.55 The Said et al. paper—essentially a post hoc attempt to justify the WR’s social network attacks against me56—purported to compare and contrast my supposed “entrepreneurial” style of authorship57 with Wegman’s “mentor” style of authorship.58 The ostensible purpose was to indicate that Wegman’s pattern of publication was somehow less susceptible to peer review bias than that of paleoclimatologists such as me, with our supposed “entrepreneurial” approach. According to the authors, “the mentor style of co-authorship … does suggest that younger co-authors are generally not editors or associate editors…. they are not in a position to become referees, so that the possibility of bias is much reduced.” The assertion could not have dripped with more irony: Wegman was on the advisory board of the journal publishing this very paper, and Said—his graduate student—had somehow been appointed an associate editor of the journal prior to having earned a Ph.D!

To defend their conclusions, the authors made a quite misleading comparison between one individual (me) who was at the time only a junior faculty member and who had graduated very few students (thus forced by definition into the “entrepreneurial” classification), and a senior academic (Wegman) who had graduated many students over the years (thus forced by definition into the “mentor” classification). Even worse, Wegman and company had generated their clique diagrams differently for me and for Wegman, leaving out in Wegman’s case the diagonal elements of the matrix, making it look, as one commenter put it, less “cliquey.”59

Summarizing the problems with the WR social network analysis, Deep Climate noted: “[E]ven a cursory examination of the social network material betrays a shocking lack of understanding of social network analysis, accompanied by a complete failure to tie the background material to any meaningful analysis.”60 Reporting on the matter in USA Today, Dan Vergano noted that the editor of the journal—a close friend of Wegman’s—had accepted the paper within five days of submission, suggesting there was no peer review of the paper at all.61 Vergano also interviewed an independent expert in the field of social network analysis, who dismissed the article as an “opinion piece,” offering the further critique: “The authors speculate that the entrepreneurial style leads to peer review abuse. No data is provided to support this argument.”62 In response to the overwhelming evidence that the article suffered not only from plagiarism, but also from shoddy scholarship that appears to have slipped through the review process by virtue of questionable editorial oversight, the publisher (Elsevier) officially retracted the article in May 2011.63

Let us consider the WR’s attempt at supporting the claim that the hockey stick was an artifact of the statistical conventions used. Evidence now brought to light suggested that Wegman and coauthors, rather than having independently assessed the underlying statistical issues, had simply repackaged materials of Stephen McIntyre’s. Not only had there apparently been64 substantial undisclosed collaboration between the WR authors and Stephen McIntyre, as hinted at earlier65—something Wegman had denied in his testimony under oath in Congress66—but Wegman also appeared to have presented McIntyre’s work as his own. Deep Climate showed that Wegman’s support for the McIntyre claim that the MBH PCA convention “mined” simple red noise for “hockey sticks” (see chapter 9) rested on a kind of “bait-and-switch” McIntyre himself had introduced.67

It all had to do with an unsourced figure shown in the WR.68 Deep Climate was able to trace the figure back to McIntyre. The results shown were not based on the appropriate model of standard red noise as Wegman had claimed. Rather, they were based on McIntyre’s so-called “trendless persistent noise,”69 which Wahl and Ammann had already demonstrated to be entirely inappropriate. The results appeared to be taken from an archive produced by McIntyre himself.70

Ironically, if there had been any mining for a particular result (an allegation that had often falsely been made against us), it was Wegman and McIntyre who had done it. While the WR figure purported to show twelve series randomly selected from twelve thousand realizations of simple red noise, what it in fact showed was a massive cherry-pick: twelve series selected from a ranking of the hundred most hockey stick–like series generated from twelve thousand realizations of McIntyre’s unrealistic noise model.71 As Mashey put it, it was “like declaring the average male height to be 6’6”, without bothering to mention the sample was taken on an NBA basketball court.”72 Wegman apparently had simply repackaged McIntyre’s flawed work as his own, while excluding any discussion of published refutations of the work. According to Mashey, “the legal term is culpable ignorance.”73

In summary, then, the supposed independent review by Wegman et al. turned out to be a partisan hatchet job from the start.74 Wegman was handpicked by Republican party operatives working for Joe Barton. Barton and his staff rejected the National Academy of Science’s offer of an impartial review so they could manufacture a report whose content they could control. Wegman had accepted a Faustian bargain when he agreed to author the report.

In April 2010, the office of vice president for research at George Mason University initiated a formal investigation into allegations of misconduct.75 As of November 2011, no official finding had been issued. Just days before Thanksgiving 2010, however, the scandal finally broke nationally when news of the plagiarism charges received prominent coverage in a feature article in USA Today.76 The news quickly spread as other high-profile media outlets covered it.77 Part of me genuinely felt bad for Wegman. Precisely one year earlier, I’d endured a Thanksgiving from Hell dealing with the aftermath of the hacked CRU e-mails. I knew as well as anyone what sort of Thanksgiving Wegman was in store for this year.

Wegman appears to have misled Congress in support of an agenda of policy inaction.78 Where were the calls for investigations by those who’d been so quick to demand them over the faux climategate scandal? Here was a real scandal involving the use of taxpayer funds to support agenda-driven pseudoscience at a public institution in Virginia. Why no interest on Cuccinelli’s part? The silence was deafening. In any case, the scandal was not going away any time soon79—something most inconvenient for climate change deniers80 at a time they’d been looking to press their own attacks.

A Turn in the Tide
 

The climategate and Cuccinelli affairs might have had the desired short-term effect of generating further controversy over climate change. Both appear to have been long-term tactical errors by the climate change denial machine, however. Relying on stolen e-mails and the questionable use of political office to achieve their ends, these twin assaults were such an atrocity that they’d finally, to quote one colleague, awakened a “sleeping bear.” No longer would scientists “stand by watching one of their own being attacked.”81 Perhaps in part recognizing that they were potentially vulnerable themselves, but—more important, I suspect—sensing the responsibility of their role in what was emerging as a monumental battle in which the stakes—the health of our planet—could not be higher, my fellow scientists would no longer sit silently by as the Serengeti strategy of picking off scientists one by one was deployed against their colleagues.

I first sensed a shift in the wind from the outpouring of support I received from colleagues, fellow scientists, and academics—many of whom were pillars of the academic and scientific communities—following the various exonerations over the East Anglia e-mail hacking affair. There was the supportive phone call I received from Penn State President Graham Spanier, and the kind notes of support from, among others, former Science editor in chief and Stanford University President Donald Kennedy; science celebrity Bill Nye “The Science Guy”; Paul Ehrlich, a personal hero; and Steven Soter, the astrophysicist who cowrote the classic PBS series Cosmos with Carl Sagan. More than balancing the occasional coordinated bursts of hate mail were the thoughtful and supportive messages from members of the public of all walks of life: Penn State alumni, friends from my distant past, colleagues, ex-colleagues, and other citizens from all over the country who provided moral support.

Some in the scientific community had, of course, shown real signs of fight in the past. There were, for example, the numerous scientists and groups that came out to support my colleagues and me during the height of the 2005 Joe Barton attacks and that had spoken out earlier in defense of James Hansen, Ben Santer, and others subjected to similar attacks in the past. But now the community was showing a new willingness to engage in full-out battle against the attackers of our science. Scientific institutions such as AAAS, the American Meteorological Society, and Nature took uncharacteristically aggressive stands against the attacks, alongside various nongovernmental organizations like the Union of Concerned Scientists, the Natural Resources Defense Council, and Pennsylvania groups such as the Clean Air Council and Penn-Future. These various organizations rallied to defend not just me or a handful of other climate scientists, but the very endeavor of science itself, which they saw as under attack. Leading scientific figures such as Gerald North, Donald Kennedy, and many others took action by writing open letters and op-eds, organizing and signing petitions, and encouraging scientific and professional organizations to take principled stands against the attacks.

Perhaps the most dramatic move occurred in May 2010, when a group of more than 250 members of the National Academy of Sciences, including 11 Nobel laureates, banded together to publish an open letter in Science.82 The letter began with a note of concern over the increasingly hostile attacks against climate science, stating that the group was “deeply disturbed by the recent escalation of political assaults on scientists in general and on climate scientists in particular.” It went on to stress that the science of human-caused climate change—like all science—can never be “certain”; the demand for absolute certainty before taking action is not only illogical, but that “for a problem as potentially catastrophic as climate change, taking no action poses a dangerous risk for our planet.” The letter blasted the tactics of the climate change denial movement, employing surprisingly frank language for a consensus document of hundreds of scientists: “We … call for an end to McCarthy-like threats of criminal prosecution against our colleagues based on innuendo and guilt by association, the harassment of scientists by politicians seeking distractions to avoid taking action, and the outright lies being spread about them. Society has two choices: We can ignore the science and hide our heads in the sand and hope we are lucky, or we can act in the public interest to reduce the threat of global climate change quickly and substantively.”

The open letter could not have been better timed from my perspective; it happened to appear the very week that Ken Cuccinelli had launched his attack against me and the University of Virginia. It also roughly coincided in timing with an ABC Evening News piece on the harassment of climate scientists. Meanwhile, Congressman Edwin Markey (D-MA) had just held two hearings of the House Subcommittee on Climate and Energy focused, in large part, on the harassment and vilification of climate scientists. It was a convergence of independent events that collectively helped to reshape the popular narrative at the time. Rather than talking about the irrelevant content of purloined e-mails, or minor errors in the IPCC reports, the discussion was at least now focused on the McCarthyist attacks against climate scientists, if still not so much on the dangers of unchecked greenhouse gas emissions. Our detractors had helped accomplish something that nobody else had yet been able to: shifting the debate away from climategate and its aftermath. Indeed, this may help to explain why many climate change deniers were distancing themselves from Cuccinelli’s inquisition and, in some cases, even denouncing it.83

The Cuccinelli attack in particular seemed to have helped mobilize the scientific community. The Union of Concerned Scientists, on May 7, 2010, issued a warning that Cuccinelli’s “seemingly unprecedented action could set a dangerous precedent and stymie communication among scientists in many disciplines, preventing them from doing their best work.”84
Nature issued a bluntly worded editorial85 stating that “Given the lack of any evidence of wrongdoing, it’s “hard to see Cuccinelli’s subpoena—and similar threats of legal action against climate scientists … as anything more than an ideologically motivated inquisition that harasses and intimidates climate scientists.”86

Official denouncements of Cuccinelli’s investigation were issued jointly by the American Meteorological Society and the University Corporation for Atmospheric Research87 and by the American Association for the Advancement of Science.88 And more than nine hundred Virginia scientists and academics signed a petition demanding that Cuccinelli withdraw his CID, noting that “The request is unfounded and could undermine the effectiveness of not only climate scientists but also thousands of other Virginia researchers.”89 Shortly thereafter, on May 27, the University of Virginia filed papers in court challenging Cuccinelli’s CID. Its statement of justification90 was both compelling and eloquent, invoking the name of the university’s founder, Thomas Jefferson (incidentally, one of the first to collect climate observations in America91). It stressed Jeffersonian principles of the “illimitable freedom of the human mind” and the “tradition of limited government framed by enumerated powers, which Jefferson ardently believed was necessary for a civil society to endure,” and suggested that Cuccinelli’s actions “threaten these bedrock principles.”

In fall 2010, as Republicans vied to take back majority control of the U.S. House of Representatives, there were renewed threats. Several of the usual suspects, including Darrell Issa and James Sensenbrenner, promised they would once again pursue inquisitions against climate scientists were Republicans to regain control of the House.92 The Washington Post granted me an op-ed in which I urged my colleagues to “be ready to stand up to the blatant abuse of politicians who seek to mislead and distract the public.”93 Other voices soon answered the call. Sherwood Boehlert in a subsequent Washington Post op-ed implored his “fellow Republicans to open their minds,” explaining, “I can understand arguments over proposed policy approaches … what I find incomprehensible is the dogged determination by some to discredit distinguished scientists and their findings.”94 Later that month,95 a group of scientists announced a Climate Change Rapid Response Team to combat climate change misinformation and disinformation, through a network of more than a hundred experts who would respond quickly to questions from journalists.96 Similar efforts by other scientific groups were soon underway.97

Following the election, congressional deniers seemed surprisingly reticent to follow through with their campaign threats, despite having seized control of the House of Representatives. They collectively backed away from holding hostile show trials, diverting their attention instead to related issues, such as the supposed job losses that would arise from the EPA’s endangerment finding.98 I like to think that their hesitance was a result of the degree of mobilization demonstrated by the scientific community in recent months, and the worry they’d stir up a hornet’s nest if they actually pursued McCarthyist attacks against scientists. But the overriding consideration, I suspect, was that fossil fuel special interests were actually quite happy with the current status quo. Thanks to an assist from a lagging economy, environmental matters had been pushed way down in the hierarchy of public concern. Any meaningful climate legislation had almost certainly been scuttled for the foreseeable future under partial Republican control of the government. It simply wasn’t worth risky McCarthyesque hearings that held out the distinct threat of backfiring.99

The years ahead will still present a great challenge for climate scientists—and, indeed, all of us whose future is threatened by the prospect of powerful vested interests dictating environmental policy. With key committees of the House now controlled by politicians with close ties to special interests such as Koch Industries,100 perhaps for some time to come, attacks against the science of climate change are certain to continue.101 While Cuccinelli was dealt a major setback in late August 2010 by a Virginia judge who found that the attorney general had not managed in a forty-page filing with the court to even explain “the nature of the conduct” supposedly constituting fraud102—and though the Washington Post has called his rationale for continuing “so tenuous as to leave only one plausible explanation: that he is on a fishing expedition designed to intimidate and suppress honest research … because he does not like what science says about climate change”—as of November 2011 he still hadn’t given up his crusade.103 Fossil fuel interests are working hard to assist him.104

Meanwhile, climate change contrarians continue to launch hand grenades,105 the denial machine persists in churning out disinformation,106 and the attacks against climate scientists107—myself included108—continue. Yet something is different now. The forces of climate change denial have, I believe, awakened a “sleeping bear.” My fellow scientists will be fighting back, and I look forward to joining them in this battle.
  


Epilogue


All that is necessary for the triumph of evil is that good men [and women] do nothing.


—Edmund Burke (attributed)


We look back now with revulsion at the corporate CEOs, representatives, lobbyists, and scientists-for-hire who knowingly ensured the suffering and mortality of millions by hiding their knowledge of tobacco smoking’s ill effects for the sake of short-term corporate profits. Will we hold those who have funded or otherwise participated in the fraudulent denial of climate change similarly accountable—those individuals and groups who both made and took corporate payoffs for knowingly lying about the threat climate change posed to humanity, those who willfully have led the public and policy makers astray, and those politicians and media figures who have sought to intimidate climate scientists using McCarthyite tactics? Though the impact is more subtle and difficult to measure, their recalcitrance may end up costing more lives than cigarette smoking ever has. And, unlike the case of tobacco and cigarette smoking, many of those who will suffer the worst impacts of climate change will have played little or no role in creating the problem.

The decades of delay in reducing carbon emissions have already incurred a very real cost to humanity and our environment. Each year that emissions reductions are delayed, it becomes increasingly difficult to stabilize CO2 concentrations below safe levels. This is the so-called “procrastination penalty” of delayed action. Simply from our emissions thus far, there is likely at least an additional 0.6° C (1°F) warming of Earth’s surface and at least a foot or so of sea level rise already in the pipeline for the next century or so. That means that we have already, in all likelihood, ensured the obliteration of some low-lying island nations and the extinction of many animal species, among other impacts.

While the professional climate change denial machine is not the only reason for the delay in action, it is a major contributor. That delay has already committed many to irreparable harm. Some critics have gone so far as to pronounce those individuals behind the corporate-funded denial machine guilty of “crimes against humanity” because of the devastating effects on humanity to which we are already committed, especially among the world’s poor and disadvantaged.1

As of late 2011, CO2 concentrations are at roughly 392 ppm.2 A year and a half earlier, when I began writing this book, they were at 388 ppm. When we reach concentrations of 450 ppm (about 2030, extrapolating from current trends), we will likely have locked in at least 2°C (3.5°F) warming of the climate relative to preindustrial levels, a level experts generally agree constitutes dangerous human interference with the climate system, far beyond what we have thus far witnessed. The likely impacts will be devastating sea level rise, more powerful hurricanes, more widespread drought, and increased weather extremes, with adverse impacts on human life and health, animal species, and our environment. To avoid reaching that level, we would need, as discussed in chapter 2, to bring our annual emissions to a peak in less than a decade and reduce them by nearly 80 percent (relative to 1990 levels) by mid-century.

Will human civilization have the will to confront this challenge before it’s too late? Prominent commentators such as Jared Diamond have pondered the question. In Collapse, Diamond points to past examples of both success and failure when societies and cultures have been similarly challenged, whether by nature or by the consequences of their own behavior.3 The demise of Easter Island’s society, in Diamond’s view, is a cautionary tale of how environmental exploitation can bring upon the downfall of an entire civilization. There, the inhabitants exploited the island’s natural resources to the point of uninhabitability. That, of course, was a small island; the footprint of its “commons” was tangibly limited. The problem is less intuitive for global environmental problems, as the global commons illusively appears infinite. But as is increasingly being recognized, it is not. Not only are our land and seas finite, but so too is our atmosphere, and our practices are changing its composition detectably and profoundly. Ending those practices will require extraordinary cooperation across the governments and peoples of the world. It won’t be easy. But like Diamond, I’m cautiously optimistic that we will meet the challenge.

We can look to history for cautionary tales, but can we look to it for hope? When lakes in eastern North America were being destroyed by acid rain in the 1970s, we as a people acted. Americans recognized the problem and passed legislation, the Clean Air Act, to scrub the culprit—sulfate emissions—from smoke stacks. In the 1980s, scientists recognized that the ozone-depleting properties of chlorofluorocarbons (CFCs), used at the time in spray cans, were responsible for the growing ozone hole, with its threat of increased skin cancer and other adverse impacts on us and other living things. Disregarding the naysayers,4 countries around the world signed the Montreal Protocol, eventually banning the production of CFCs.

By the standard of what faces us now, this was a simpler problem to solve; only a handful of major industrialized nations were contributing to the problem, and cost-effective industrial alternatives were reasonably available, making concerted action less contentious. Carbon emissions, by contrast, are fundamental to the prevailing world economy. Ending our addiction to carbon-based power requires a fundamental revision of our energy infrastructure and a substantial shift from our current lifestyle. Climate change requires solutions of a far greater scope than other global environmental challenges we have faced, but successful past efforts to confront acid rain and ozone depletion suggest we can meet this greater challenge.

The failure to reach a binding international agreement in Copenhagen in December 2009 was a cause for pessimism among those concerned about the climate change threat. The forces of inaction gained the upper hand in part by engaging in a successful smear campaign, using the University of East Anglia hacking to attempt to call the fundamental science of climate change into question at the most opportune time. That the contrarian barrage had made serious inroads into the public’s concern over climate change seemed tacitly acknowledged by President Barack Obama in his State of the Union address on January 21, 2010: “I know that there are those who disagree…. But even if you doubt the evidence, providing incentives for energy efficiency and clean energy are the right thing to do for our future.” How far we had regressed in the ten years since President Bill Clinton’s 2000 State of the Union address, in which he issued a call to arms in confronting the climate change threat based on the strength of the science, not in spite of a conceded potential weakness in it.

In reality, it is unlikely that the climategate attacks were a primary factor behind the limited progress in Copenhagen. Most policy experts have acknowledged that the main problem remained the nagging political complications and competing economic interests of different nations. Chief among the challenges is getting developing and developed nations to agree on basic principles of how carbon credits should be allocated and to what extent contributions to global carbon emissions should be measured on a net or per capita basis (the former penalizes countries such as China far more, and countries like the United States far less, than does the latter), and how to factor in historical versus current and future emissions (countries like the United States have benefited economically from more than a century of past fossil fuel burning). These political and economic obstacles are considerable at present, but they are not insurmountable. They can, and hopefully will, be overcome through diplomacy and negotiation.

The legacy of the manufactured climategate scandal may in fact be the opposite of what climate change deniers had hoped. While the campaign did have the immediate impact of casting doubt over climate science, it also marked a critical juncture, and indeed potentially a turning point, in the climate change debate.5 Perhaps “climategate” was the moment when the climate change denial movement conceded the legitimate debate, choosing instead to double down on smear and disinformation, a tacit acceptance that an honest, science-based case for denying the reality of human-caused climate change and the threat it presents could no longer be made. Maybe it was the moment when the seamy underbelly of the climate change denial movement became exposed for all to see. Some of the once stealth funding by Koch Industries and other funders of climate change denial was suddenly out in the open, thanks to the renewed scrutiny that climate change denial was now receiving. The attacks against climate scientists by politicians like Senator James Inhofe and Virginia Attorney General Ken Cuccinelli were now being identified by prominent media outlets for the witch hunts they were. Finally, I believe that the climategate attacks represented a turning point for my fellow climate scientist colleagues and how they viewed their role in the public debate. These latest attacks will fade from memory, and new ones will undoubtedly be launched to take their place. But I suspect that the change in heart among climate scientists regarding their role in the debate will be enduring.

The Role of the Scientist
 

What is the proper role for scientists in the societal discourse surrounding climate change? Should they remain ensconced in their labs, with their heads buried in their laptops? Or should they engage in vigorous efforts to communicate their findings and speak out about the implications? I once subscribed to the former point of view. As a graduate student and then a beginning postdoctoral researcher in the mid-1990s, I wanted nothing more than to be left alone analyzing data, constructing and running theoretical climate models, and pursuing curiosity-driven science. When we first published our hockey stick work in the late 1990s, I was of the belief that the role of a scientist was, simply put, to do science. Others, I felt, should be left to assess and publicize any implications of the science. Taking anything even remotely resembling a position regarding climate change policy was, to me, anathema. Doing so, I felt, would compromise the authority of my science. I felt that scientists should take an entirely dispassionate view when discussing matters of science—that we should do our best to divorce ourselves from all of our typically human inclinations—emotion, empathy, concern. In the interviews I conducted with reporters, I was careful not to wade into the dangerous waters of expressing a personal opinion and to avoid entirely the subject of policy implications.6

Everything I have experienced since then has gradually convinced me that my former viewpoint was misguided. I became a public figure involuntarily when our work was thrust into the public spotlight in the late 1990s. I have remained a public figure since, but I have come to embrace, rather than eschew, that role. Despite the battle scars I’ve suffered from having served on the front lines in the climate wars—and they are numerous—I remain convinced that there is nothing more noble than striving to communicate, in terms that are simultaneously accurate and accessible, the societal implications of our scientific knowledge. Indeed, much of my time and effort over the past decade has been dedicated to doing so.

I can continue to live with the cynical assaults against my integrity and character by the corporate-funded denial machine. What I could not live with is knowing that I stood by silently as my fellow human beings, confused and misled by industry-funded propaganda, were unwittingly led down a tragic path that would mortgage future generations. How could we explain to our grandchildren that we saw the threat coming, but did not do all we could to ensure that humankind took the necessary precautions? Scientists who study climate change and its potential impacts understand better than anyone the nature of the climate change threat. It would, in my view, be irresponsible for us to silently stand by while industry-funded climate change deniers succeed in confusing and distracting the public and dissuading our policy makers from taking appropriate actions. If climategate and the other related attacks against climate science have served no purpose other than to awaken the scientific community to the reality that we are in a war and to move some of my colleagues off the fence, then they will have served a purpose.

The challenge climate scientists face remains monumental. Scientists understand the processes that lead to scientific consensus because these processes are intrinsic to the culture of science. They involve a good faith give-and-take of scientific ideas, through publication in the peer reviewed literature, the exchanges that take place at scientific meetings, and the participation in scientific assessments that attempt to characterize our collective knowledge. The processes that lead to a public consensus, however, are different, and by contrast are generally foreign to most scientists.

Scientific truth alone is not enough to carry the day in the court of public opinion. The effectiveness of one’s messaging and the resources available to support and amplify it play a far greater, perhaps even dominant role. And here, as we have seen, the scientific community and those seeking to communicate its message are greatly outmatched by a massive disinformation campaign funded by powerful vested interests driven by a single goal. That goal is to thwart efforts to regulate carbon emissions—a necessary step if we are to stabilize greenhouse gas concentrations below dangerous levels.

Foes of emissions limits have been able to exploit deficiencies in the public’s understanding of the problem: the reality of the problem, the risks it presents, an honest accounting of the economic and environmental costs, and the ethical quandaries of inaction. These deficiencies are inextricably linked to the willingness—indeed, the inclination—of our mass media to present the views of a small number of mavericks, iconoclasts, and even crackpots as being on a par with those of the world’s leading scientists. While there are mavericks in every field, only in areas like climate science—where they are funded heavily and there are both personal and economic interests in denying mainstream science—are plain-old charlatans so readily presented as credible voices in the public debate, used to advance the policy agenda of inaction favored by powerful economic interests and the politicians in their pocket. As atmospheric scientist Kerry Emanuel eloquently put it during testimony he gave at a March 2011 congressional hearing, “mavericks are indispensible to the progress of science, but politicians who make mascots out of mavericks are invariably engaging in advocacy.”7

Looking Ahead
 

In the end, what are the larger lessons to be taken away from my story? One lesson, I suppose, is a familiar one: Change is not easy. Rightly or wrongly, the hockey stick was a game-changer in the climate change debate. It was a powerful, easily digestible icon, enough so that the forces of climate change denial saw the need to employ their full arsenal of resources in an attempt to destroy it—and, indeed, my collaborators and me. They supported scientific hired guns to assail us with a constant barrage of specious criticisms and attacks. They found ideologically sympathetic politicians, including powerful Senate and House committee chairs and state attorneys general, who were willing to sponsor inquisitions of climate science and climate scientists. They used stolen private e-mails to find material to misrepresent and smear us and other climate scientists. And they made use of their access to an array of media outlets to issue attack after vitriolic attack against us, the hockey stick, and the work of other scientists around the world. The assaults were in a sense the logical continuation of corporate-funded campaigns to attack inconvenient scientific findings that had begun decades ago.

There are other sobering lessons that might be taken away as well. It is clear that the scientific community is, at present, ill-equipped to deal with direct assaults upon its integrity. A fundamental principle of scientific inquiry is the honest exchange of ideas, the communication of caveats and uncertainty. Without a science-literate and politically aware populace, there can be no match against well-funded, well-organized groups that place little value on honesty or integrity, that cleverly masquerade denialism as skepticism, and that are more than willing to state their own positions in the most absolute of terms, while exploiting and indeed misrepresenting the frank admissions of uncertainty by those they view as their opponents.

As Nature put it in editorial in the wake of the CRU e-mail hack in March 2010, climate scientists must acknowledge that “they are in a street fight.”8
Nature went on to assess the predicament:

 

Climate scientists are on the defensive, knocked off balance by a re-energized community of global-warming deniers who, by dominating the media agenda, are sowing doubts about the fundamental science. Most researchers find themselves completely out of their league in this kind of battle because it’s only superficially about the science. The real goal is to stoke the angry fires of talk radio, cable news, the blogosphere and the like, all of which feed off of contrarian story lines and seldom make the time to assess facts and weigh evidence. Civility, honesty, fact and perspective are irrelevant.



 

All is not lost, however. When scientists are willing to fight for their cause—in this case, communicating the potential climate change threat—there are many good men and women who will not simply stand by and do nothing. There were politicians of principle on both sides of the aisle, such as Democrat Henry Waxman and Republican Sherwood Boehlert, who were willing to stand up to McCarthyist attacks against me and my coauthors. There were reporters and editors who displayed thoughtfulness and sanity in their coverage of events even during the height of the media feeding frenzy. Dan Vergano and Brian Winter of USA Today, Seth Borenstein of the AP, and the BBC’s Richard Black stand out as shining examples, as do the editorial boards of the Washington Post, the New York Times, and numerous smaller newspapers around the country. Nongovernmental organizations such as the Union of Concerned Scientists, the Natural Resources Defense Council, and the oft-criticized but ever-gutsy Greenpeace all rose to the occasion. Many fellow scientists, academics, and other citizens did as well.

Yes, the public discourse has been polluted now for decades by corporate-funded disinformation—not just with climate change, but with a host of health, environmental, and societal threats. Public perception is fickle. Things could change quickly with a concerted effort to improve the public’s understanding of climate change risks and what’s likely to be lost by not addressing them. Such an effort would of necessity require scientists to work closely with social scientists and with public policy and communication experts. It would require the financial support of foundations and private sector interests that genuinely care about Earth and its future. It would need to take full advantage of Internet-age organizing opportunities, using social media and online networking tools, to build a true grassroots movement that can go toe-to-toe with the massively-funded “Astroturf” campaigns. And it would certainly need to work toward a dramatic improvement in the accuracy and objectivity of mainstream media coverage of the climate change issue.9 Only an informed electorate can hold our policy makers accountable to represent our interests and values and insist on the development of a sensible climate change strategy. Fortunately, there is evidence that some prominent media outlets are awakening to this reality and are willing to do their part.10

So there is reason for hope. I will end with a personal story that conveys my cautious optimism. At the height of the climategate assault, just after New Year’s Day 2010, I was on a brief family vacation in the Florida Keys, a good opportunity, I felt, to get away from it all, at least for a short while. It was just my luck that Key West was experiencing its most severe cold snap in decades. I was subjected to more than one local resident who, when informed that I was an atmospheric scientist, skeptically inquired something akin to, “So what about this supposed global warming?” I was happy to explain the difference between weather and climate, the fact that El Niño years tend to be cold in the southeastern United States, that other regions such as the tropics, the Arctic, and the Pacific Northwest were unusually warm, that 2009 had just gone down as one of the warmest years globally, and that the decade that had just ended was the warmest we had yet witnessed. Nonetheless, it was all a bit dispiriting, as if Mother Nature herself had decided to kick me while I was down.

But there was something more here. My four-year-old daughter was entranced by the Keys—the mangrove forests, the sonorous birds, the leaping dolphins, the coral reefs with their exotic and colorful fish. It was unlike anything she had ever seen. In fact, three generations of my family—my parents, my wife and me, and our daughter—were all sharing this mutual opportunity to enjoy one of Earth’s true wonders—and authentic key lime pie. I didn’t have the heart to tell our daughter that this island paradise was under assault—by us. That the warming and increasingly acidic ocean was slowly killing the reefs, that increasingly destructive hurricanes would subject them to further insult, and that projected sea level rise over the next few decades under “business as usual” emissions would literally submerge vast regions of the Florida Keys, including the wildlife refuges home to so many of its unique species. Nor do I have the heart to tell her now that the majestic scene of giraffes and elephants looming in the foreground of Ernest Hemingway’s Snows of Kilimanjaro may soon become a casualty of our warming of the planet.

I am determined to do whatever I can to make sure that it will be possible for us to return decades from now—my wife and me, our daughter, her children, and perhaps theirs—to again marvel at these natural wonders. While slowly slipping away, that future is still within the realm of possibility. It is a matter of what path we choose to follow. I hope that my fellow scientists—and concerned individuals everywhere—will join me in the effort to make sure we follow the right one.
  


Glossary


Aerosols: Aerosols are small particles suspended in the atmosphere that can reflect and/or absorb various types of radiation, like dust or soot from smoke. Natural sulfate aerosol particles are injected into the stratosphere by explosive volcanic eruptions and may reside there for several years. Their primary effect is to cool Earth’s surface by reflecting away incoming solar radiation that would otherwise be available to warm Earth’s surface. Human industrial activity has also led to the production of sulfate and other aerosol particles that reside for a short period of time in industrial and downwind regions. This human aerosol production has led to a cooling effect in some regions, particularly in the Northern Hemisphere, which has offset some of the human-caused greenhouse warming.

Atlantic Multidecadal Oscillation (AMO): The AMO is a putative multidecadal oscillation of the climate system with a periodicity between fifty and eighty years. It is associated with changes in surface temperatures, wind patterns, and ocean circulation in the North Atlantic Ocean, with an apparent influence on North American and European climate, and potentially other phenomena such as Atlantic hurricanes and drought in sub-Saharan Africa. Substantial uncertainty remains over the precise character of the AMO and its wider influences.

Climate Proxy: A climate proxy is a natural archive of information, such as the growth history recorded by tree rings or the isotopic composition of ice in an ice core, that reflects at least partially some aspect of climate. Such a record can thus serve as a proxy for key climate variables (e.g., temperature or rainfall) prior to the modern instrumental period.

Divergence Problem: The divergence problem applies primarily to tree ring density data (in contrast to ring width data), especially those from high northern latitudes. These particular tree ring data suffer from an enigmatic decline in their response to warming temperatures after about 1960. Various explanations for the phenomenon have been offered, including the possible impacts of pollution in the latter part of the twentieth century. Due to this problem, scientists who work this precise type of tree ring data have advised against using them as proxies for temperature changes after about 1960. This problem is observed to a much lesser extent with tree ring width data and does not apply to other types of proxy data, such as from corals, ice cores, and sediment records.

El Niño: El Niño is a well-known natural climate phenomenon associated with a periodic warming of sea surface temperatures in the eastern and central equatorial Pacific Ocean that takes place every few years. This pattern of warming in the equatorial Pacific in turn perturbs worldwide weather patterns. During El Niño events, winter temperatures over much of the northern half of the United States are typically warmer than usual, and rainfall in the desert Southwest of the United States is enhanced. The flip side of El Niño is known as La Niña (see La Niña).

El Niño/Southern Oscillation (ENSO): The southern oscillation is the change in sea level pressure across the equatorial Pacific associated with the alternation between El Niño and La Niña events. While El Niño and La Niña measure the oceanic expression of the phenomenon, the southern oscillation measures the atmospheric changes. The oscillation in the combined oceanic/atmosphere system is known as the El Niño/southern oscillation or ENSO.

Feedback: A feedback, in the context of climate studies, is some response that can act to either enhance or diminish the initial response to an impulse, for example, an increase in greenhouse gas concentrations. Positive (or amplifying) feedbacks lead to more warming than would be expected based on the elevation of greenhouse gases alone in the atmosphere, because that elevation leads to other warming effects such as decreased snow and ice cover (which causes Earth’s surface to absorb more sunlight) or increased evaporation of water into the atmosphere (water vapor itself is an important greenhouse gas). Negative (or dampening) feedbacks, by contrast, lead to less warming than would be expected. One possible negative feedback is that a warmer Earth might have more low clouds, which would reflect more of the incoming sunlight out to space.

Greenhouse Effect: The balance between the loss of emitted infrared radiation from Earth’s surface and the incoming heating by solar radiation establishes Earth’s equilibrium temperature. By absorbing some fraction of the outgoing infrared radiation and sending half of it back down toward Earth’s surface, greenhouse gases force Earth’s surface to warm. This warming effect on the surface (and lower atmosphere) is known as the greenhouse effect.

Greenhouse Gases: Greenhouse gases are gases, such as water vapor, carbon dioxide, methane, ozone, and various other trace gases in the atmosphere, that absorb infrared radiation such as that emitted from Earth’s surface (see Greenhouse Effect).

La Niña: La Niña is essentially the mirror opposite of El Niño. During La Niña events, which occur every few years on average, sea surface temperatures in the eastern and central equatorial Pacific Ocean are cooler than usual. The impacts on worldwide weather patterns are broadly the opposite of those associated with El Niño, e.g., the desert Southwest of the United States is generally dry (see El Niño).

Little Ice Age: The Little Ice Age generally refers to an interval spanning roughly the fifteenth to the nineteenth centuries when evidence from the expansion of mountain glaciers and other data suggests substantially cooler conditions in some regions of the world such as Europe and parts of North America. While temperatures during this time interval may have been as much as 2°C cooler than present in those regions, assessments of more widespread evidence indicate that conditions were not especially cold in many other regions, and that globally temperatures were probably at most about 1°C cooler than present (see Medieval Warm Period).

Medieval Climate Anomaly (MCA): The term medieval climate anomaly is a more recently favored alternative to the term medieval warm period. This alternative terminology emphasizes that evidence of warmth during the period A.D. 800 to 1400 was highly variable regionally, and not as widespread as originally believed. Indeed, some regions, such as the tropical Pacific, appear to have been unusually cold. Moreover, many of the most significant alterations in climate at this time had little to do with temperature, but instead corresponded to shifts in rainfall and drought patterns (see Medieval Warm Period).

Medieval Warm Period (MWP): The so-called medieval warm period refers to an interval, generally thought to lie somewhere between A.D. 800 and 1400, when conditions in some regions of the Northern Hemisphere (e.g., Europe and Greenland) appear to have been relatively mild. The term was originally coined by British paleoclimatologist Hubert Lamb in characterizing the evidence for a past period of relatively mild weather in Europe. Paleoclimate evidence suggests, however, that other regions, such as the tropical Pacific, may have been relatively cold at this time. Recent evidence suggests that globally, peak warmth during this period was similar to that of the mid-twentieth century, but cooler than present, and that warmth was highly regional in nature (see Medieval Climate Anomaly).

North Atlantic Oscillation (NAO): The NAO measures the surface pressure difference between the subpolar North Atlantic (e.g., Iceland) and the subtropical North Atlantic (e.g., the Azores), which is a measure of the strength and direction taken by the Northern Hemisphere storm track. The positive phase of the NAO is associated with a stronger, more northerly jet stream and relatively warm and wet winters in Europe, relatively dry winters in the Middle East, and relatively warm winters in the eastern United States. The negative phase of the NAO is associated with a more easterly tracking jet stream and roughly the opposite impacts on these regions. The NAO is closely related to another pattern sometimes referred to as the Arctic oscillation (AO).

Principal Component Analysis (PCA): PCA is a statistical method to represent a large dataset in terms of a smaller number of components that explain most of the variation in the data. Typically in atmospheric science and climate studies, PCA expresses the main patterns of variation in the data in terms of a time series characterizing the temporal evolution of the pattern (the principal component or PC), and a spatial map characterizing how the amplitude and sign of the signal varies with region (the empirical orthogonal function or EOF).

Red Noise: A type of random noise considered appropriate to describe natural, internally generated climate variability. Unlike white noise, which is associated with random fluctuations of uniform magnitude over all timescales, red noise exhibits greater amplitude fluctuations on longer timescales. In the climate system, such noise is a result of the way that the sluggish components of the climate system, such as the oceans, respond to the impact of shorter-term weather fluctuations.

Stratosphere: The stratosphere is the region of the atmosphere typically found between a lower altitude of between 8 and 17 km (higher near the equator) and an upper altitude of approximately 50 km. Unlike the lower part of the atmosphere known as the troposphere, temperatures actually warm with increasing altitude within the stratosphere. This makes the stratosphere highly stable in its properties, inhibiting the sorts of vertical motions that are responsible for the weather phenomena of the troposphere. The boundary between the troposphere and stratosphere is known as the tropopause. It is typically at this height that the jet stream currents of the atmosphere are strongest (see Troposphere).

Troposphere: The troposphere is the region of the atmosphere, confined to the lower 8 to 17 km (extending higher near the equator). Within this lowest layer of the atmosphere, temperatures tend to decline with altitude, which leads to a tendency for instability and the familiar phenomenon of weather. This temperature trend reverses once one reaches the next layer up in the atmosphere, known as the stratosphere (see Stratosphere).
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32. Monastersky, “Climate Science on Trial.”

33. Richard Harris, “Global Warming a Hot Topic in Congressional Hearing,” NPR, July 20, 2006.

34. In his opening statement, http://ftp.resource.org/gpo.gov/hearings/109h/31362.txt, Whitfield states: “certainly the Kyoto arguments were primarily based on this new chart.”

35. The full transcript of this hearing is available at http://ftp.resource.org/gpo.gov/hearings/109h/31362.txt.

36. The prelude to Stupak’s statement was: “Today we are holding a very strange hearing. Originally scheduled to give Dr. Michael Mann a chance to respond to critics who provided testimony to this committee last week, this hearing has now expanded to allow these critics to attack the very science of global warming. Witnesses reappearing in the committee today … had attempted to discredit Dr. Mann’s 8-year old study … and his conclusion that the earth is warming at an unprecedented rate. However, as Dr. North testified last week, a comprehensive review of temperature reconstruction research by the National Academy of Science at the request of the Science Committee found that there were numerous other studies concluding that the Earth is warming at an unprecedented rate. Now instead of allowing Dr. Mann to respond to last week’s allegations, two of our witnesses, apparently unhappy with the outcome of last week’s hearing have decided to rewrite and expand their testimony to raise new issues, new complaints, and new questions. This re-written testimony … includes areas of climatology totally outside their expertise. As a result, it appears that these critics have lost interest in simply attacking Dr. Mann’s work.”

37. Waxman’s statement was: “In effect, it is back to the tactics of the tobacco industry. I remember well when they would send their scientists to come in and just cast a little doubt about whether smoking cigarettes really do cause cancer.… These are bullying tactics and they drew highly unusual protests from the American Association for the Advancement of Science, the National Academy of Sciences, and the Republican Chairman of the House Science Committee, among others.”

38. Stupak, in his opening statement, noted how Barton and company had curiously avoided the issue: “Dr. Wegman was not even asked if Dr. Mann’s conclusions would change if the criticisms [by McIntyre/Wegman] were incorporated and the analysis were re-created, nor did he volunteer to do that.”

39. Blackburn is one of the last few CO2 deniers in Congress, as revealed in a CNN interview she gave on December 10, 2009. She was identified in 2010 by Greenpeace as the fourth leading U.S. House of Representatives recipient of Koch Industries funds (Greenpeace USA, “Koch Industries: Secretly Funding the Climate Denial Machine,” March 2010) and has been listed as one of the most corrupt members of the U.S. Congress (Citizens for Responsibility and Ethics in Washington, Annual List of 20 Most Corrupt Members of Congress, 2008 Annual Report).

40. “Mr. Waxman. Some have criticized you for lack of willingness to disclose your data and computer code. Could you briefly tell us how you have handled the availability of your research?

“Dr. Mann.… The statement was made earlier here that I didn’t make my data available until 2004, and that is simply incorrect.… Our entire data set was available on the worldwide web several years before that. Now a code … is a different sort of thing. It is a matter of intellectual property … but as long as the algorithm is available then other[s] … can independently reproduce your work … that is what Dr. Wahl and Dr. Ammann have shown. They have independently implemented our algorithm in a different programming language that is available to anybody … over the past few years we have been making all of our codes available for all of the calculations that we do, and that is actually a standard that many others in our community … haven’t really followed, so we are sort of leading the way there.”

41. See chapter 2. A more detailed history behind the errors and ultimate correction of the Christy and Spencer temperature estimates is provided in chapter 12.

42. See hearing transcript at http://ftp.resource.org/gpo.gov/hearings/109h/31362.txt.

43. See, for example, Gavin Schmidt and Eric Steig, “Climate Code Archiving: An Open and Shut Case?” RealClimate.org. October 26, 2010, www.realclimate.org/index.php/archives/2010/10/climate-code-archiving-an-open-and-shut-case/.

44. See hearing transcript for details: http://ftp.resource.org/gpo.gov/hearings/109h/31362.txt, beginning with “Mr. Waxman. Dr. Wegman isn’t a climatologist, and I would like to give you the opportunity to respond to some of his statements from last week’s hearing.”

45. See hearing transcript for details: http://ftp.resource.org/gpo.gov/hearings/109h/31362.txt, beginning with “Mr. Waxman. He also said that global warming ‘must be understood in the context which is that we have relatively speaking a Little Ice Age, which everybody seems to acknowledge, and so it is not so surprising that it is warming if we are coming out of a Little Ice Age.’”

46. See hearing transcript for details: http://ftp.resource.org/gpo.gov/hearings/109h/31362.txt, beginning with “Mr. Waxman. Dr. Wegman testified he thought global warming ‘is probably less urgent than some would have it be.’”

47. In written testimony submitted after the hearing in response to questions from the committee, I would point out that the National Science Foundation had launched an initiative with precisely this purpose more than a decade earlier, the NCAR Geophysical Statistics Project. I pointed out that I had participated in their inaugural workshop in Boulder as a graduate student back in 1994. The current director of that project, Doug Nychka, was one of the members of the NAS panel that examined our work. He was also an acknowledged consultant on the Wahl and Ammann study that had refuted the McIntyre and McKitrick claims that were now being repeated by Wegman (http://ftp.resource.org/gpo.gov/hearings/109h/31362.txt).

48. The exchange involved a humorous request for clarification by Cicerone (emphasis added):

“Mr. Inslee: … Dr. Cicerone, if Mr. and Mrs. Mann had never met and we never had the services of Dr. Mann, would that have varied the conclusion of the National Academy of Sciences on these fundamental questions?

“Dr. Cicerone. You must be referring to his parents and not his wife.

“Mr. Inslee. I am indeed.”

49. Ritson was a coauthor of E. R. Wahl, D. M. Ritson, and C. M. Ammann, “Comment on ‘Reconstructing Past Climate from Noisy Data,’” Science, 312 (2006): 529b, discussed in chapter 7.

50. Ritson’s July 26, 2006, e-mail was discussed in, and provided as supplementary material in the form of an attachment to, the author’s formal response to follow-up questions from the U.S. House Committee on Energy: http://ftp.resource.org/gpo.gov/hearings/109h/31362.txt. It is available in its entirety at www.meteo.psu.edu/~mann/house06. Ritson makes note in the letter of the error, first reported by Wahl and Ammann (discussed in chapter 9), involving the failure to remove deterministic trends from the proxy data before estimating the random component in the data. That error inflated their estimate of the natural low-frequency random fluctuations well beyond what would be observed for standard red noise and, as discussed in chapter 9, was at the center of their false claim that our procedures “manufacture hockey sticks.” Ritson noted that the Wegman Report “makes no mention of this quite improper M&M procedure” and does not “provide any specification data for your own results that you contend confirm the M&M results.”

51. E-mail to Wegman, from David Ritson to me and Gavin Schmidt, July 30, 2006.

52. The various claims by Wegman discussed in this paragraph were made in an e-mail he sent to Waxman’s staff on September 1, 2006, which was subsequently forwarded to me.

53. Wegman claimed that his e-mail address was protected by a spam filter that cut out all e-mails referring to the “Wegman Report,” “Mann,” or other such key words, and that his coauthors did not check their e-mail very often.

54. The exact statement was: “It is not clear to me that before the journal peer review process is complete that we have an academic obligation to disclose the details of our methods.”

55. Waxman followed up with a formal letter to Wegman on September 15, 2006: “Dr. Ritson assures us that his request for information is far from burdensome. Dr. Ritson appears to be simply requesting basic information on your methodological approach that is not transparent from the written report. In fact, some of the questions appear to be simple ‘yes’ or ‘no’ questions.” “Your report noted that when ‘methodology is not fully disclosed, peers do not have the ability to replicate the work and thus independent verification is impossible.’ I hope that you will be able to provide Dr. Ritson with the requested information at your earliest convenience.”

56. Ritson mailed spam-filter-proof versions of each e-mail, with any potentially off ending key words removed. Ritson checked with Waxman’s office about whether Wegman had provided them with any response. The answer was no. Ritson expressed his frustrations in e-mail, dated September 2, 2007, subject: “Re Wegman,” to NAS President Ralph Cicerone and NAS 2006 report chair Gerald North (forwarded to me by Ritson): “I can understand, but not sympathize with persons who, well aware of the weaknesses of their positions, simply fail to reply to queries. However in this instance Wegman has made a central point of the need for openness in science, and never, over my academic career, has anyone avoided actions by promising to implement a series of steps which they apparently had no intention of ever doing. This is written to you, not to involve you and the NAS in scientific arguments, but because such an incident is destructive of public and congressional trust in scientific objectivity.”

57. E-mail with subject line: Wegman, from David Ritson to me and Gavin Schmidt, July 30, 2006.

12. Heads of the Hydra
 

1. In “Climate Chaos,” Panorama radio special, BBC channel one, September 4, 2006, Luntz states: “It’s now 2006 … I think most people will conclude that there is global warming taking place, and that the behavior of humans is affecting the climate.”

2. The meeting was an IPCC conference held in Honolulu, Hawaii, in early 2009. It was a sort of retrospective on the state of the science with an eye forward toward the next assessment (AR5) to begin in 2010. It was also, at least informally, a reunion of sorts, a chance for the IPCC to take stock of what it had accomplished and for the various scientists involved to bask a bit in the glory of their shared prize.

3. S. Solomon, D. Qin, M. Manning, Z. Chen, M. Marquis, K. B. Averyt, M. Tignor, and H. L. Miller, eds., IPCC, 2007: Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change (Cambridge, UK, and New York, Cambridge University Press, 2007).

4. M. E. Mann and P. D. Jones, “Global Surface Temperatures Over the Past Two Millennia, Geophysical Research Letters, 30 (2003): 1820, doi:10.1029/2003GL017814, the “Mann and Jones” reconstruction, used a simple composite of high-quality proxy records from eight distinct regions across the Northern Hemisphere that spanned the past two thousand years.

5. Solomon et al., IPCC, 2007, 9.

6. Among the numerous of our detractors making such completely misleading claims was prominent Australian climate change denier Ian Plimer, Heaven and Earth (Lanham, MD, Taylor Trade Publishing, 2009).

7. George E. P. Box and Norman R. Draper, Empirical Model-Building and Response Surfaces (Oxford, Wiley, 1987), 424.

8. Some of the previous attacks against the instrumental temperature record were described in previous chapters. McKitrick and Michaels, in their purported bombshell paper of 2004 (see chapter 6), had claimed to demonstrate that instrumental thermometer measurements were contaminated by non-climatic factors. It didn’t take long for other researchers to expose fatal flaws in their analysis, however. Then there was contrarian Chico, California, Fox News meteorologist Anthony Watts and his attempts to undermine confidence in the surface temperature record through his surfacestations.org project; that too, as we learned, didn’t pan out (see chapter 5).

9. T. C. Peterson, “Assessment of Urban Versus Rural in Situ Surface Temperatures in the Contiguous United States: No Difference Found,” Journal of Climate, 16 (2003): 2941–2959.

10. D. E. Parker, “Climate: Large-Scale Warming Is Not Urban,” Nature 432 (2004): 290; D. E. Parker, “A Demonstration That Large-Scale Warming Is Not Urban,” Journal of Climate, 19 (2006): 2882–2895.

11. Parker compared globally averaged land air temperatures when stratified with respect to whether contributing stations had experienced a windy or a calm night during any reporting period. Since the urban heat island effect is largely wiped out on windy nights by vertical atmospheric mixing, any urban heat island bias in the global record should show up in the form of warmer conditions for the calm night record.

12. K. E. Trenberth, P. D. Jones, P. Ambenje, R. Bojariu, D. Easterling, A. Klein Tank, D. Parker, F. Rahimzadeh, J. A. Renwick, M. Rusticucci, B. Soden, and P. Zhai, “Observations: Surface and Atmospheric Climate Change,” in S. Solomon, D. Qin, M. Manning, Z. Chen, M. Marquis, K. B. Averyt, M. Tignor, and H. L. Miller, eds., Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change (Cambridge, UK, and New York, Cambridge University Press, 2007), section 3.2.

13. E.g., R. W. Spencer and J. R. Christy, “Precision and Radiosonde Validation of Satellite Gridpoint Temperature Anomalies, Part I: MSU Channel 2,” Journal of Climate, 5 (1992): 847–857; R. W. Spencer and J. R. Christy, “Precision and Radiosonde Validation of Satellite Gridpoint Temperature Anomalies, Part II: A Tropospheric Retrieval and Trends 1979–90,” Journal of Climate, 5 (1992): 858–866.

14. The interview was part of the segment “Three Views on Global Warming,” May 12, 2004, with host Richard Harris, www.npr.org/templates/story/story.php?storyId=1893089.

15. J. W. Hurrell and K. E. Trenberth, “Spurious Trends in Satellite MSU Temperatures from Merging Different Satellite Records,” Nature, 386 (1997): 164–167.

16. F. J. Wentz and M. Schabel, “Effects of Orbital Decay on Satellite-Derived Lower-Tropospheric Temperature Trends,” Nature, 394 (1998): 661–664.

17. J. R. Christy, R. W. Spencer, and E. Lobl, “Analysis of the Merging Procedure for the MSU Daily Temperature Time Series,” Journal of Climate, 5 (1998): 2016–2041.

18. Q. Fu et al., “Contribution of Stratospheric Cooling to Satellite-Inferred Tropospheric Temperature Trends,” Nature, 429 (2004): 55–58.

19. C. A. Mears and F. J. Wentz, “The Effect of Diurnal Correction on Satellite-Derived Lower Tropospheric Temperature,” Science (2005): 1548–1551.

20. J. R. Christy and R. W. Spencer, “Correcting Temperature Datasets,” Science, 310 (2005): 972. The response by Mears and Wentz that followed the comment was unusually brief and to the point: “Once we realized that the diurnal correction being used by Christy and Spencer for the lower troposphere had the opposite sign from their correction for the middle troposphere sign, we knew that something was amiss. Clearly, the lower troposphere does not warm at night and cool in the middle of the day. We question why Christy and Spencer adopted an obviously wrong diurnal correction in the first place. They first implemented it in 1998 in response to Wentz and Schabel, which found a previous error in their methodology: neglecting the effects of orbit decay.”

21. N. S. Keenlyside, M. Latif, J. Jungclaus, L. Kornblueh, and E. Roeckner, “Advancing Decadal-Scale Climate Prediction in the North Atlantic Sector, Nature, 453 (2008): 84–88.

22. E.g., David Whitehouse, “Has Global Warming Stopped?” New Statesman, December 19, 2007.

23. The authors expressed disapproval over the way their words were twisted in some press accounts. In their response to misleading media accounts of their work by Fox News and the UK Daily Mail, lead author Mojib Latif was quoted as saying, “I don’t know what to do. They just make these things up.” See Climate Progress, January 14, 2010, http://climateprogress.org/2010/01/14/science-dr-mojib-latif-global-warming-cooling/.

24. The three assessments are (1) CRU, a joint product of CRU and the Hadley Centre of the UK Meteorological Office, e.g., P. Brohan, J. J. Kennedy, I. Harris, S. F. B. Tett, and P. D. Jones, “Uncertainty Estimates in Regional and Global Observed Temperature Changes: A New Dataset from 1850,” Journal of Geophysical Research, 111 (2006): D12106, doi:10.1029/2005JD006548; (2) NOAA, T. M. Smith et al., “Improvements to NOAA’s Historical Merged Land-Ocean Surface Temperature Analysis (1880–2006),” Journal of Climate, 21 (2008): 2283–2293; (3) NASA/GISS, GISTEMP, J. Hansen, R. Ruedy, M. Sato, and K. Lo, “Global Surface Temperature Change,” Reviews of Geophysics, 48 (2010): RG4004, doi:10.1029/2010RG000345.

25. These results are demonstrated in D. R. Easterling and M. F. Wehner, “Is the Climate Warming or Cooling?” Geophysical Research Letters, 36 (2009): L08706, doi:10.1029/2009GL037810.

26. Seth Borenstein, “Statisticians Reject Global Cooling” Associated Press, October 27, 2009.

27. David H. Douglass, John R. Christy, Benjamin D. Pearson, and S. Fred Singer, “A Comparison of Tropical Temperature Trends with Model Predictions,” International Journal of Climatology, 28 (2008): 1693–1701; published online December 5, 2007, in Wiley InterScience, doi:10.1002/joc.1651.

28. B. D. Santer et al., “Amplification of Surface Temperature Trends and Variability in the Tropical Atmosphere,” Science, 309 (2005): 1551–1555.

29. See “Tropical Tropospheric Trends,” RealClimate, December 12, 2007.

30. The issue Douglass et al. purported to address was whether the observations fall within the range of the roughly twenty simulations. But they instead calculated the uncertainty in the average among all simulations, the so-called standard deviation of the mean. This number gets smaller and smaller as one averages more and more simulations, and the chances that any single case would fall within them becomes vanishingly small. But the observations represent just a single case—one possible realization of climate history—and the relevant question is whether that one realization falls within the scatter of the various models. The Douglass et al. comparison did not address that question.

31. B. D. Santer, P. W. Thorne, L. Haimberger, K. E. Taylor, T. M. L. Wigley, J. R. Lanzante, S. Solomon, M. Free, P. J. Gleckler, P. D. Jones, T. R. Karl, S. A. Klein, C. Mears, D. Nychka, G. A. Schmidt, S. C. Sherwood, and F. J. Wentz, “Consistency of Modelled and Observed Temperature Trends in the Tropical Troposphere,” International Journal of Climatology, 28 (2008): 1703–1722, doi:10.1002/joc.1756.

32. The press conference, organized by the Science and Environmental Policy Project (SEPP), was entitled “Nature Rules the Climate: Human-Produced Greenhouse Gases Are Not Responsible for Global Warming: Therefore: Schemes to Control CO2 Emissions Are Ineffective and Pointless, Though Very Costly,” National Press Club, Washington, DC, December 14, 2007. The quotations in the text are attributed to comments at the press conference by lead author Douglass as reported in Fred Pearce, “Victory for Openness as IPCC Climate Scientist Opens Up Lab Doors,” Guardian, February 9, 2010, www.guardian.co.uk/environment/2010/feb/09/ipcc-report-author-data-openness.

33. As discussed in chapter 5; Dan Harris, Felicia Biberica, Elizabeth Stuart, and Nils Kongshaug, “Global Warming Denier: Fraud or ‘Realist’?” ABC News, March 23, 2008.

34. J. D. McLean, C. R. de Freitas, and R. M. Carter, “Influence of the Southern Oscillation on Tropospheric Temperature,” Journal of Geophysical Research, 114 (2009): D14104, doi:10.1029/2008JD011637.

35. David W. J. Thompson, John J. Kennedy, John M. Wallace, and Phil D. Jones, “A Large Discontinuity in the Mid-Twentieth Century in Observed Global-Mean Surface Temperature,” Nature, 453 (2008): 646–649.

36. They had performed a linear regression relating the differences between consecutive temperature measurements to a standard index of El Niño. So-called first differences are equivalent to taking the derivative of the curve. This has the effect of removing any long-term trend in the data. It turns out, through a separate operation, the authors had also removed the short-term month-to-month fluctuations. That leaves only the intermediate year-to-year fluctuations.

37. G. Foster, J. D. Annan, P. D. Jones, M. E. Mann, B. Mullan, J. Renwick, J. Salinger, G. A. Schmidt, and K. E. Trenberth, “Comment on ‘Influence of the Southern Oscillation on Tropospheric Temperature’ by J. D. McLean, C. R. de Freitas, and R. M. Carter,” Journal of Geophysical Research, 115 (2010): D09110, doi:10.1029/2009JD012960. Normally the original authors would be able to publish a rebuttal to the comment, but that too must pass peer review. In this case, McLean et al. were unable to offer a credible response, so the refutation was published without any rebuttal.

38. The publicity was coordinated by a New Zealand climate change denial group known as the New Zealand Climate Science Coalition, July 23, 2009.

39. C. Loehle, “A 2000-Year Global Temperature Reconstruction Based on Non-Tree Ring Proxies,” Energy and Environment, 18 (2007): 1049–1058.

40. Gavin Schmidt detailed the problems in “Past Reconstructions: Problems, Pitfalls and Progress,” RealClimate, December 7, 2007.

41. In fairness to the original authors of those records, they had never intended them to be used for such a purpose.

42. In one case, a chemical composition record was mistaken for the temperature estimates that the original authors had produced from that record. In other cases, oxygen isotope records that reflect a combination of climate influences were assumed to be simple “paleo-thermometers.”

43. E.g., his error of confusing the mid-twentieth century for the end of the twentieth century in several records.

44. Of his eighteen total records, only five at most were potentially useful for comparing late-twentieth-century and medieval temperatures. Every careful study looking at the issue has indicated that one cannot estimate hemispheric, let alone global, temperatures—as claimed by Loehle—with such a paucity of records.

45. There were 1,209 proxy records around the globe that had the requisite annual-to-decadal temporal resolution. Of these, 59 extended back to A.D. 1000 and 36 back to A.D. 500. Of the 59 records dating back to A.D. 1000, 37 were from sources other than tree rings; and of the 36 available back to A.D. 500, 28 were from non-tree ring sources.

46. These tests were described in M. E. Mann, S. Rutherford, E. Wahl, and C. Ammann, “Testing the Fidelity of Methods Used in Proxy-Based Reconstructions of Past Climate,” Journal of Climate, 18 (2005): 4097–4107; M. E. Mann, S. Rutherford, E. Wahl, and C. Ammann, “Robustness of Proxy-Based Climate Field Reconstruction Methods,” Journal of Geophysical Research, 112 (2007): D12109, doi:10.1029/2006JD008272.

47. We had applied and tested this method of climate field reconstruction in numerous studies over the preceding six years: M. E. Mann and S. Rutherford, “Climate Reconstruction Using ‘Pseudoproxies,’” Geophysical Research Letters, 29 (2002): 1501, doi:10.1029/2001GL014554; S. Rutherford, M. E. Mann, T. L. Delworth, and R. Stouffer, “Climate Field Reconstruction Under Stationary and Nonstationary Forcing,” Journal of Climate, 16 (2003): 462–479; Z. Zhang, M. E. Mann, and E. R. Cook, “Alternative Methods of Proxy-Based Climate Field Reconstruction: Application to the Reconstruction of Summer Drought Over the Conterminous United States Back to 1700 from Drought-Sensitive Tree Ring Data,” Holocene, 14 (2004): 502–516; S. Rutherford, M. E. Mann, T. J. Osborn, R. S. Bradley, K. R. Briffa, M. K. Hughes, and P. D. Jones, “Proxy-Based Northern Hemisphere Surface Temperature Reconstructions: Sensitivity to Methodology, Predictor Network, Target Season and Target Domain,” Journal of Climate, 18 (2005): 2308–2329; M. E. Mann, S. Rutherford, E. Wahl, and C. Ammann, “Testing the Fidelity of Methods Used in Proxy-Based Reconstructions of Past Climate,” Journal of Climate, 18 (2005): 4097–4107; M. E. Mann, S. Rutherford, E. Wahl, and C. Ammann, “Robustness of Proxy-Based Climate Field Reconstruction Methods,” Journal of Geophysical Research, 112 (2007): D12109, doi:10.1029/2006JD008272.

48. M. E. Mann, Z. Zhang, M. K. Hughes, R. S. Bradley, S. K. Miller, S. Rutherford, and F. Ni, “Proxy-Based Reconstructions of Hemispheric and Global Surface Temperature Variations Over the Past Two Millennia,” Proceedings of the National Academy of Science, 105 (2008): 13252–13257.

49. M. E. Mann, Z. Zhang, S. Rutherford, R. S. Bradley, M. K. Hughes, D. Shindell, C. Ammann, G. Falugevi, and F. Ni, “Global Signatures and Dynamical Origins of the ‘Little Ice Age’ and ‘Medieval Climate Anomaly,’” Science, 326 (2009): 1256–1260.

50. Our conclusions for the Southern Hemisphere and global average temperature were less definitive, owing to larger uncertainties arising from sparse available proxy data in the southern ocean.

51. The original hockey stick reconstruction and the dozen or so other reconstructions published in the scientific literature since largely fell within the error bars of our original reconstruction; that is to say, they were roughly compatible.

52. The official citation was S. McIntyre and R. McKitrick, “Proxy Inconsistency and Other Problems in Millennial Paleoclimate Reconstructions,” Proceedings of the National Academy of Science, 106 (2009): E10. Letters to the editor were required to be under 250 words. They were published online only, along with the authors’ response (subject to the same length constraints).

53. M. E. Mann, R. S. Bradley, and M. K. Hughes, “Reply to McIntyre and McKitrick, ‘Proxy-Based Temperature Reconstructions Are Robust,’” Proceedings of the National Academy of Science, 106 (2009): E11.

54. They also claimed that the standard method of screening proxy records for a temperature signal (which was used in a restricted set of our analyses) “manufactures hockey sticks.” This was again nonsense. There wasn’t a single peer reviewed study to support the claim. They had instead cited a nonscientific document on the Internet to support the assertion. Screening simply selects those proxy records that are correlated with temperature records from the location of the proxy. If actual temperatures show a rapid increase, then a reliable proxy record must show the same thing. If temperatures show no increase, then a reliable proxy record must again also show the same thing. The importance of cross-validation procedures we and other practitioners use to test proxy reconstructions for reliability is that any record selected by screening has to continue to correlate with temperatures during an independent testing period.

55. M. W. Salzer, M. K. Hughes, A. G. Bunn, and K. F. Kipfmueller, “Recent Unprecedented Tree-Ring Growth in Bristlecone Pine at the Highest Elevations and Possible Causes,” PNAS, 106 (2009): 20348–20353.

56. The authors examined three widely distributed sites in western North America near the upper elevation limit for tree growth, demonstrating that ring growth in the late twentieth century was greater than in any other comparable period as far back as the records went (nearly four thousand years) across all three sites. Moreover, that pattern was independent of elevation and depended only on proximity to tree line—something that was inconsistent with CO2 fertilization but consistent with climatic stress (which, after all, is what largely determines the position of the tree line in the first place). Using independent proxy records of temperature as well as high-elevation meteorological temperature observations, the authors demonstrated that increasing temperature was the primary factor behind the anomalous recent growth.

57. In a section entitled “Potential Data Quality Problems,” we commented: “we also examined whether or not potential problems noted for several records … might compromise the reconstructions. These records include the four Lake Korttajarvi series used for which the original authors note that human effects over the past few centuries unrelated to climate might impact records.” These, incidentally, are the records that McIntyre was apparently claiming were used “upside down.” Yet there was no such thing as “upside down” in our methodology: In one of our methods (composite approach), proxy data were screened to determine if they possessed a local temperature signal, based on their correlation with modern instrumental data. In the other method (RegEM), the proxy data were used in a sophisticated multivariate regression, and again the relationship with climate was determined empirically, with no a priori assumptions made. Either the record was employed using these objective procedures, or it was thrown out.

58. Andrew Revkin, “Climate Auditor Challenged to Do Climate Science”; New York Times, “Dot Earth,” October 5, 2009.

59. This is the phrase I used back in January 2005 on the RealClimate blog to emphasize that there wasn’t just one hockey stick; all of the reconstructions revealed the warming of the past century to be anomalous.

60. M. N. Juckes et al., “Millennial Temperature Reconstruction Intercomparison and Evaluation,” Climate of the Past, 3 (2007): 591–609.

61. D. S. Kaufman et al., “Recent Warming Reverses Long-Term Arctic Cooling,” Science, 325 (2009): 1236.

62. F. C. Ljungqvist, “A New Reconstruction of Temperature Variability in the Extra-tropical Northern Hemisphere During the Last Two Millennia,” Geografiska Annaler, 92 A (2010): 339–351.

13. The Battle of the Bulge
 

1. E-mail to a group of colleagues on February 29, 2009, discussing the coverage of climate change in recent high-profile articles and op-eds in the mainstream media.

2. I further advised my colleagues that “there needs to be a coordinated well thought out defense against this, but so far this has proven elusive, at least in my discussions with colleagues.”

3. A little more than a month after the day (September 28) I sent this e-mail, CRU’s e-mail server was criminally hacked into, and the illegally obtained messages formed the basis of the manufactured controversy that became known in media circles as “climategate,” the subject of the next chapter. Ironically, this very e-mail was in the archive of the stolen CRU messages.

4. I couldn’t help but see the irony, given that this was one day after I gave a talk entitled “Fighting a Strong Headwind: Challenges in Communicating the Science of Climate Change” at the annual meeting of the American Geophysical Union in San Francisco that focused, among other things, on flaws in the mass media’s coverage of the topic of climate change.
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14. Climategate: The Real Story
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18. Michael E. Mann, “E-mail Furor Doesn’t Alter Evidence for Climate Change,” Washington Post, December 18, 2009.
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d) In the US, this would be like declaring the average male height to be 6’6”, without bothering to mention the sample was taken on an NBA basketball court.
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Epilogue
 

1. NASA’s James Hansen made this argument in “Twenty Years Later: Tipping Points Near on Global Warming,” an opinion piece he wrote for the Guardian, June 23, 2008, www.guardian.co.uk/environment/2008/jun/23/climatechange.carbonemissions : “CEOs of fossil energy companies know what they are doing and are aware of long-term consequences of continued business as usual. In my opinion, these CEOs should be tried for high crimes against humanity and nature.” Don Brown, a Penn State colleague and lawyer who served as a program manager for sustainability at the EPA under the Clinton administration, and is currently the director of the Collaborative Program on Ethical Dimensions of Climate Change in the Rock Ethics Institute of Penn State University, also made this argument in “A New Type of Crime Against Humanity,” October 24, 2010, http://rockblogs.psu.edu/climate/2010/10/a-new-kind-of-vicious-crime-against-humanity-the-fossil-fuel-industrysdisinformation-campaign-on-cl.html.

2. This is a seasonally adjusted estimate, subtracting the effects of the annual cycle that leads to higher-than-average concentrations in the Northern Hemisphere winter and lower-than-average concentrations in the Northern Hemisphere summer due to the “breathing of the biosphere.” Up-to-date numbers are available from NOAA at www.esrl.noaa.gov/gmd/ccgg/trends/.

3. Jared Diamond, Collapse: How Societies Choose to Fail or Succeed (New York, Viking Press, 2005).

4. Some of the deniers of the ozone hole problem back then, such as S. Fred Singer, are today denying the threat of human-caused climate change (see chapter 5).

5. Public polling by one leading expert, Jon Krosnick of Stanford University, suggests that the impact on public opinion was short-lived, with the percentage of the public that believe in the scientific reality of human-caused climate change rebounding to pre-climategate levels by June 2010 (http://woods.stanford.edu/research/americans-support-govt-solutions-global-warming.html).

6. This was true as late as 2003; thus my reticence to comment on policy-related matters during my exchanges with Senator Inhofe during the July 2003 Senate hearing: “I am not a specialist in public policy and I do not believe it would be useful for me to testify on that.”

7. Emanuel made the statement in the course of his testimony at a March 31, 2011, hearing of the House Science Committee. See press release by the American Geophysical Union, “House Science Committee Holds Climate Science Hearing,” April 13, 2011, www.agu.org/sci_pol/hearing_summaries/112th_congress/commerce_justice.shtml.

8. “Climate of Fear,” Nature, 464 (March 11, 2010): 141.

9. The U.S. National Academy of Sciences recently weighed in on this issue in “America’s Climate Choices,” May 2011, http://dels.nas.edu/Report/Americas-Climate-Choices/12781: “Most people rely on secondary sources for information, especially the mass media; and some of these sources are affected by concerted campaigns against policies to limit CO2 emissions, which promote beliefs about climate change that are not well-supported by scientific evidence. U.S. media coverage sometimes presents aspects of climate change that are uncontroversial among the research community as being matters of serious scientific debate. Such factors likely play a role in the increasing polarization of public beliefs about climate change, along lines of political ideology, that has been observed in the United States.”

10. On May 13, 2011, the Washington Post ran an editorial, “Climate Change Denial Becomes Harder to Justify,” discussing the implications of the May 2011 National Academy study described in the preceding note and echoing several of the themes of this epilogue. “Climate-change deniers,” the editorial stated, “… are willfully ignorant, lost in wishful thinking, cynical or some combination of the three. And their recalcitrance is dangerous … because the longer the nation waits to respond to climate change, the more catastrophic the planetary damage is likely to be—and the more drastic the needed response.” It finishes with this prescription: “Every candidate for political office in the next cycle, including for president, should be asked whether they disagree with the scientific consensus of America’s premier scientific advisory group, as reflected in this report; and if so, on what basis they disagree; and if not, what they propose to do about the rising seas, spreading deserts and intensifying storms that, absent a change in policy, loom on America’s horizon.” A day later (May 14, 2011), USA Today issued its own editorial, “Our View: America, Pick Your Climate Choices”: “[Climate change] deniers [are] in the same position as the ‘birthers,’ who continue to challenge President Obama’s American citizenship—a vocal minority that refuses to accept overwhelming evidence.” The editorial ended: “The latest scientific report provides clarity that denial isn’t just a river in Egypt. It paves a path to a future fraught with melting ice caps, rising sea levels, shifting agricultural patterns, droughts and wildfires.”
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