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In 2007, a scientific intergovernmental body called the Intergovernmental Panel on Climate Change (IPCC) released its Fourth Assessment Report on Climate Change, which summarizes our current understanding of climate change. The report took 6 years to produce, involved over 2500 scientific expert reviewers and more than 800 authors from over 130 countries. 

Some of their key findings include: 

· The warming trend over the last 50 years (about 0.13° C or 0.23° F per decade) is nearly twice that for the last 100 years. 

· The average amount of water vapor in the atmosphere has increased since at least the 1980s over land and ocean. The increase is broadly consistent with the extra water vapor that warmer air can hold. 

· Since 1961, the average temperature of the global ocean down to depths of at least 3 km (1.9 miles) has increased. The ocean has been absorbing more than 80% of the heat added to the climate system, causing seawater to expand and contributing to sea level rise. 

· Global average sea level rose on average by 1.8 mm (0.07 inches) per year from 1961 to 2003. There is high confidence that the rate of observed sea level rise increased from the 19th to the 20th century. 

· Average arctic temperatures increased at almost twice the global average rate in the past 100 years. 

· Mountain glaciers and snow cover have declined on average in both hemispheres. Widespread decreases in glaciers and ice caps have contributed to sea level rise. 

· Long-term trends in the amount of precipitation have been observed over many large regions from 1900 to 2005. (GISS)
The vast majority of scientists and the scientific community in general agree with the findings of the IPCC and essentially know that Global Warming is a fact and that some of the warming is directly the result of human (anthropogenic) endeavors. There are however, mechanisms that can lead to global cooling and this ESS-analysis will describe them and their effects on the Earth and its major cycles. Despite these mechanisms that can lead to cooling, at the current time the Earth is warming.
During the 1970s some scientists felt that global cooling was occurring and an era of glaciation was imminent. This hypothesis had little support in the scientific community, but gained temporary popular attention due to a combination of press reports that did not accurately reflect the scientific understanding of ice age cycles, and a slight downward trend of temperatures from the 1940s to the early 1970s. In contrast to the global cooling conjecture, the mainstream scientific opinion is that the Earth has not durably cooled, but undergone global warming throughout the twentieth century. In the 1970s there was increasing awareness that estimates of global temperatures showed cooling since 1945. Of those scientific papers considering climate trends over the 21st century, only 10% inclined towards future cooling, while most papers predicted future warming. The general public had little awareness of carbon dioxide's effects on climate, but Science News in May 1959 forecast a 25% increase in atmospheric carbon dioxide in the 150 years from 1850 to 2000, with a consequent warming trend. The actual increase in this period was 29%. Paul R. Ehrlich mentioned climate change from greenhouse gases in 1968. By the time the idea of global cooling reached the public press in the mid-1970s temperatures had stopped falling, and there was concern in the “climatological community” about carbon dioxide's warming effects. In response to such reports, the World Meteorological Organization issued a warning in June 1976 that a very significant warming of global climate was probable. The current concern that cooler temperatures will continue, and perhaps at a faster rate, has been observed to be incorrect by the IPCC. More has to be learned about climate, but the growing records have shown that the cooling concerns of 1975 have not been borne out. As a National Academy of Science (NAS) report indicates, scientific knowledge regarding climate change was more uncertain in the 70’s than it is today. Climatologists had not yet recognized the significance of greenhouse gases other than water vapor and carbon dioxide, such as methane, nitrous oxide, and chlorofluorocarbons. Early in that decade, carbon dioxide was the only widely studied human-influenced greenhouse gas. The attention drawn to atmospheric gases in the 1970s stimulated many discoveries in future decades. As the temperature pattern changed, global cooling was of waning interest by 1979. (WIKI)
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Five- and 11-year running temperature averages for two different interpretations of ocean data show a clear warming trend, according to a draft analysis of climate data by a team of scientists led by NASA's Jim Hansen. Graphic courtesy Goddard Institute for Space Studies. (GISS)

21 March 2010

Global warming has neither stopped nor slowed in the past decade, according to a draft analysis of temperature data by NASA's Goddard Institute for Space Studies.

We conclude there has been no reduction in the global warming trend. 

- Jim Hansen et al., 
Goddard Institute for Space Studies

The analysis, led by Goddard director Jim Hansen, attempts to debunk popular belief that the planet is cooling. It finds that global temperatures over the past decade have "continued to rise rapidly," despite large year-to-year fluctuations associated with the tropical El Niño-La Niña cycles.

The analysis also predicts, assuming current El Niño conditions hold, that 2010 will go down in history as the hottest year on record despite an unusually snowy winter in the Northern Hemisphere.

The basic GISS temperature analysis scheme was defined in the late 1970s by James Hansen when a method of estimating global temperature change was needed for comparison with one-dimensional global climate models. Prior temperature analyses, most notably those of Murray Mitchell, covered only 20-90°N latitudes. The rationale was that the number of Southern Hemisphere stations was sufficient for a meaningful estimate of global temperature change, because temperature anomalies and trends are highly correlated over substantial geographical distances. The first published results (Hansen et al. 1981) showed that, contrary to impressions from northern latitudes, global cooling after 1940 was small, and there was net global warming of about 0.4°C between the 1880s and 1970s. 

The analysis method was documented in Hansen and Lebedeff (1987), showing that the correlation of temperature change was reasonably strong for stations separated by up to 1200 km, especially at middle and high latitudes. They obtained quantitative estimates of the error in annual and 5-year mean temperature change by sampling at station locations a spatially complete data set of a long run of a global climate model, which was shown to have realistic spatial and temporal variability. 

This derived error bar only addressed the error due to incomplete spatial coverage of measurements. As there are other potential sources of error, such as urban warming near meteorological stations, etc., many other methods have been used to verify the approximate magnitude of inferred global warming. These methods include inference of surface temperature change from vertical temperature profiles in the ground (bore holes) at many sites around the world, rate of glacier retreat at many locations, and studies by several groups of the effect of urban and other local human influences on the global temperature record. All of these yield consistent estimates of the approximate magnitude of global warming, which has now increased to about twice the magnitude that we reported in 1981. Still further affirmation of the reality of the warming is its spatial distribution, which shows largest values at locations remote from any local human influence, with a global pattern consistent with that expected for response to global climate forcings (larger in the Northern Hemisphere than the Southern Hemisphere, larger at high latitudes than low latitudes, larger over land than over ocean). The current analysis uses surface air temperatures measurements.
Global warming is a long-term process. Despite the recent fluctuations - it's been warmer and cooler at different times in the last 10 years - there's no part of the last 10 years that isn't warmer than the temperatures we saw 100 years ago. Assuming our greenhouse gas emissions continue at their present levels with little reduction, existing climate forecasts suggest that our planet will warm by about 4° C (7.2° F) by the end of the 21st century. Although scientists continue to study the nuances of Earth's climate, the link between carbon emissions, global warming and sea level rise over the past century is clear. Even if our global carbon emissions began to fall tomorrow, Earth would continue to warm for some time due to the inertia of the climate system. In the next century it's definitely going to get warmer - the sea level and temperature records from the past 100 years -- they're all increasing. Understanding climate change -- one of the most important challenges we face today -- requires a long-term view - the climate has a very long memory.  (NASA1)
Major Causes of Global Cooling:
Natural Fluctuations 

In their recently published research paper entitled "Is the climate warming or cooling?", David Easterling of the U.S. National Climate Data Center and Michael Wehner of Lawrence Berkeley National Laboratory show that naturally occurring periods of no warming or even slight cooling can easily be part of a longer-term pattern of global warming. 

Easterling and Wehner pored over global temperature records dating from 1901 to 2008 and also ran computer simulations of Earth's climate looking back into the past and forward into the future. They concluded that in a climate being warmed by man-made carbon emissions, "it is possible, and indeed likely, to have a period as long as a decade or two of 'cooling' or no warming superimposed on a longer-term warming trend." 

These temperature plateaus, or cooling spells, can be attributed to natural climate variability, explains Josh Willis, a climate scientist at NASA's Jet Propulsion Laboratory in Pasadena, Calif. and a recent recipient of the 2009 Presidential Early Career Award for Scientists and Engineers. "Natural variability refers to naturally-occurring fluctuations or events that change Earth's climate on time scales ranging from years to decades. Big volcanic eruptions, for instance, can cause cooling that lasts for several years. When a volcano erupts, it blasts dust into the upper atmosphere where it reflects sunlight and cools the planet, a bit like a natural umbrella." He goes on, "There are also all kinds of natural fluctuations that sometimes cause warming, sometimes cooling." Ocean changes, for instance, can have a big impact on the world's temperature. One example that Willis cites is the Pacific Decadal Oscillation, a pattern of warmer and cooler surface temperatures in the Pacific Ocean that can last between 10 and 30 years. Another important example is El Niño, which is an abnormal warming of surface ocean waters in the eastern tropical Pacific that happens every three to eight years and can affect global temperatures for a year or two. Between 1997 and 1998, there was an unusually strong El Niño, and this caused 1998 to be one of the hottest years on record. When Easterling and Wehner dropped the 1998 temperature spike from the data altogether, and zoomed in on the readings from 1999 to 2008, they saw a strong warming trend over this period. But when the 1998 measurement is included in the data, it looks as if there is no overall warming between 1998 and 2008 at all. 
The primary driver of the past climate shifts is believed to be orbital mechanics and solar variability, with some contribution from Earth geophysical processes, such as volcanic eruptions. (CC)
Dr. Bruce Wielicki, in a recent presentation to the Challenger Center network, stated that volcanoes, aerosols, surface albedo, etc, can play a role in global climate change; however, even the events with the most lasting effects (Pinatubo, for example) can only influence global cooling over a two-three year period. Most events affecting global cooling in the atmosphere are short-lived, two-three weeks on average. (DRW)
SPHERE > EVENT & EVENT > SPHERE CAUSAL RELATIONSHIPS

H > H > E (Glacial melting increases ocean fresh water resulting in a slowdown/shutdown of thermohaline circulation resulting in global cooling)

Currently there are some concerns about the possible cooling effects of a slowdown or shutdown of thermohaline circulation, which might be provoked by an increase of fresh water mixing into the North Atlantic due to glacial melting. The probability of this occurring is generally considered to be very low, and the IPCC notes, "even in models where the THC weakens, there is still a warming over Europe. There is some speculation that global warming could, via a shutdown or slowdown of the thermohaline circulation, trigger localized cooling in the North Atlantic and lead to cooling, or lesser warming, in that region. (WIKI)
H > E (Patterns of changing sea surface temperatures in the northern Pacific Ocean (Pacific Decadal Oscillation) can lead to periods of colder ocean currents resulting in global cooling)

H > (A) > L > B > A > E: (Cooler waters produce larger ice sheets increasing Earth’s albedo leading to cooler land areas affecting animal and plant migrations/deaths/extinctions leading to less greenhouse gases resulting in global cooling)

H > A > L > B > E: (An increase in glaciers can lead to decreasing rivers and streams resulting in decreasing breakdown of rocks producing less soil eventually leading to fewer microorganisms/plants/animals producing less greenhouse gases resulting in more global cooling) 

The Pacific Decadal Oscillation is a climate index based upon patterns of variation in sea surface temperature of the North Pacific from 1900 to the present (Mantua et al. 1997).  While derived from sea surface temperature data, the PDO index is well correlated with many records of North Pacific and Pacific Northwest climate and ecology, including sea level pressure, winter land–surface temperature and precipitation, and stream flow.  The index is also correlated with salmon landings from Alaska, Washington, Oregon, and California. The PDO is highly correlated with sea surface temperature in the northern California Current (CC) area; thus we often speak of the PDO as being in one of two phases, a "warm phase" and a "cool phase," according to the sign of sea–surface temperature anomalies along the Pacific Coast of North America.  These phases result from the direction of winter winds in the North Pacific:  winter winds blowing chiefly from the southwest result in warmer conditions in the northern CC.  The CC warms at such times due to onshore transport of warm waters that normally lie offshore.  Conversely, when winds blow chiefly from the north, upwelling occurs both in the open ocean and at the coast, leading to cooler conditions in the northern CC.  (NOAA)

A > H > E (Surface air pressure patterns in the Pacific Ocean (Southern Oscillation) lead to ocean waters warming and cooling in what are called El Nino and La Nina patterns that, at times, can result in global cooling)

El Nino, an abnormal warming of surface ocean waters in the eastern tropical Pacific, is one part of what's called the Southern Oscillation. The Southern Oscillation is the see-saw pattern of reversing surface air pressure between the eastern and western tropical Pacific; when the surface pressure is high in the eastern tropical Pacific it is low in the western tropical Pacific, and vice-versa. Because the ocean warming and pressure reversals are, for the most part, simultaneous, scientists call this phenomenon the El Nino/Southern Oscillation or ENSO for short. South American fishermen have given this phenomenon the name El Nino, which is Spanish for "The Christ Child," because it comes about the time of the celebration of the birth of the Christ Child-Christmas. 

To really understand the effects of an El Nino event, compare the normal conditions of the Pacific region and then see what happens during El Nino below.



Normal Conditions (Non El Nino)



El Nino Conditions

Scientists do not really understand how El Nino forms. It is believed that El Nino may have contributed to the 1993 Mississippi and 1995 California floods, drought conditions in South America, Africa and Australia. It is also believed that El Nino contributed to the lack of serious storms such as hurricanes in the North Atlantic which spared states like Florida from serious storm related damage.

Unfortunately not all El Nino's are the same nor does the atmosphere always react in the same way from one El Nino to another. This is why NASA's Earth scientists continue to take part in international efforts to understand El Nino events. Hopefully one day scientists will be able to provide sufficient warning so that we can be better prepared to deal with the damages and changes that El Nino causes in the weather.

H > A > H > E: (Increase in water vapor leads to an increase in clouds which can produce an increase in colder precipitation resulting in more global cooling)

A > E (Atmospheric aerosols increase albedo allowing less solar radiation to reach the Earth’s surface resulting in global cooling)

A > E (Atmospheric aerosols act as cloud condensation nuclei producing more high altitude clouds that can increase albedo allowing less solar radiation to reach the Earth’s surface resulting in global cooling)
There is now general agreement that aerosol effects were the dominant cause of the mid-20th century cooling. Human activity — mostly as a by-product of fossil fuel combustion, partly by land use changes — increases the number of tiny particles (aerosols) in the atmosphere. These have a direct effect: they effectively increase the planetary albedo, thus cooling the planet by reducing the solar radiation reaching the surface; and an indirect effect: they affect the properties of clouds by acting as cloud condensation nuclei. (WIKI)
There was a paper by S. Ichtiaque Rasool and Stephen H. Schneider, published in the journal Science in July 1971. Titled "Atmospheric Carbon Dioxide and Aerosols: Effects of Large Increases on Global Climate," the paper examined the possible future effects of two types of human environmental emissions:

1. greenhouse gases such as carbon dioxide;

2. particulate pollution such as smog, some of which remains suspended in the atmosphere in aerosol form for years.

Greenhouse gases were regarded as likely factors that could promote global warming, while particulate pollution blocks sunlight and contributes to cooling. In their paper, Rasool and Schneider theorized that aerosols were more likely to contribute to climate change in the foreseeable future than greenhouse gases, stating that quadrupling aerosols could decrease the mean surface temperature (of Earth) by as much as 3.5 C. If sustained over a period of several years, they calculated, such a temperature decrease could be sufficient to trigger an ice age. (WIKI)

A > E (Stronger Arctic oscillation (cold air currents) can cool the East Coast of the U.S. resulting in more global cooling) 

This winter's (2009 – 2010) unusually strong Arctic Oscillation - which funnels cold northern air to the East Coast and pulls warm mid-latitude air up to the Arctic - was predicted as atmospheric carbon dioxide levels rise; however, seasonal temperature anomalies associated with it aren't enough to blunt long-term warming trends. (GISS)
A > E (Fluctuations in Solar activity can reduced the amount of solar energy reaching the Earth resulting in global cooling) 

The Space and Science Research Center (SSRC) Director, John Casey, mailed a letter on January 1, 2009 to President-elect Barrack Obama’s nominated science adviser Dr. John Holdren stating that “…global warming is over; a new cold climate has arrived.” Since the early 2007 discovery of the solar cycles that according to Casey drive our climate over a period of about 200 years, he and later the SSRC have been on a mission to get the word out to government leaders and media representatives in order to prepare the US for the coming bitter cold era. Mr. Casey says,” There can no longer be any doubt that the Sun has entered an historic period of dramatically reduced activity which will bring us many long years of deep cold weather. This was predicted by me and a few other scientists around the globe but of course we were not taken seriously because of the politics of global warming and the refusal of many media outlets to print or telecast alternatives to the now discredited man made global warming concept. According to national and international sources that monitor the Sun, what is happening on and in the Sun is nothing short of record setting, astounding, and at the same time worrisome. The solar wind is at its lowest level in fifty years. The surface movement on the Sun has slowed to record rates and according to NASA’s previous announcements is ‘off the bottom of the charts.’ Most telling is the current prolonged lack of sunspots between the normal 11 year solar cycles 23 and 24 which is about to set a one hundred year record for time without sunspots. NASA also has long since forecast that cycle 25 will be ‘one of the weakest in centuries.” All of these events in combination leave little doubt that a ‘solar hibernation’ lasting several decades delivering the coldest weather in over two centuries has in fact arrived.” Director Casey repeated his long standing position on the next climate change with the comment, “The longer we delay the necessary nation-wide preparations for the coming cold era the more difficult it will be. If the extremist rhetoric of man made climate change advocacy takes hold in the Obama administration which at this point is at fever pitch, then the stage will be set for the new cold climate to catch us completely off guard and unprepared. This will cause many Americans to suffer needlessly.” He added further, “The Earth has been in a long term cooling trend technically for eleven years. The significant drop in global temperatures that also occurred between January 2007 and much of 2008 should have been enough for most observers to finally accept that global warming is over, except that this information was intentionally not passed on to the American people. (See Easterling and Wehner study above!) The new climate reality - specifically, it was the Sun and not man that caused the past twenty years of peak heating and it is the same Sun that through a dramatic decline in its activity will now bring us decades of extreme cold climate.” In a closing statement Casey reiterated, “The global warming of the past decades was caused by the Sun. It is now over. It will not return based upon the SSRC’s research, for at least thirty years. It will then return only because the Sun’s repeating cycles of activity are scheduled to pick up again at that time.  We should not waste another minute, another penny in controlling something that simply does not exist, namely man made climate change and global warming. It is essential for the welfare of all Americans if not the world, that in light of these new and startling changes in the Earth’s temperature and the profound changes in the Sun, that the next administration initiate a top-down review and redirection of climate change policy as soon as President Obama takes office.” (COS)
Australia, the land where sinks drain the other way, has alerted Americans that we see Earth's climate upside down: We're not warming. We're cooling." Disconcerting as it may be to true believers in global warming, the average temperature on Earth has remained steady or slowly declined during the past decade, despite the continued increase in the atmospheric concentration of carbon dioxide, and now the global temperature is falling precipitously." Dr. Phil Chapman wrote in The Australian on April 23. All those urging action to curb global warming need to take off the blinkers and give some thought to what we should do if we are facing global cooling instead." Chapman neither can be caricatured as a greedy oil-company lobbyist nor dismissed as a flat-Earther. He was a Massachusetts Institute of Technology staff physicist, NASA's first Australian-born astronaut, and Apollo 14's Mission Scientist. Chapman believes reduced sunspot activity is curbing temperatures. As he elaborates, "there is a close correlation between variations on the sunspot cycle and Earth's climate." Anecdotally, last winter brought record cold to Florida, Mexico, and Greece, and rare snow to Jerusalem, Damascus, and Baghdad. China endured brutal ice and snow. NASA satellites found that last winter's Arctic Sea ice covered 2 million square kilometers (772,000 square miles) more than the last three years' average. It also was 10 to 20 centimeters (about 4-8 inches) thicker than in 2007. The ice between Canada and southwest Greenland also spread dramatically. "We have to go back 15 years to find ice expansion so far south," Denmark's Meteorological Institute stated. "Snows Return to Mount Kilimanjaro," cheered a January 21 International Herald Tribune headline, as Africa also defies the "warming" narrative. While neither anecdotes nor one year's statistics confirm global cooling, a decade of data contradicts the "melting planet" rhetoric that heats Capitol Hill and America's newsrooms."  These researchers are not alone. They are among a rising tide of scientists who question the so-called "global warming" theory. Some further argue that global cooling merits urgent concern."In stark contrast to the often repeated assertion that the science of climate change is 'settled,' significant new peer-reviewed research has cast even more doubt on the hypothesis of dangerous human-caused global warming," 100 prestigious geologists, physicists, meteorologists, and other scientists wrote United Nations Secretary General Ban Ki-Moon last December. They also noted "today's computer models cannot predict climate. AccuWeather's Expert Senior Forecaster Joe Bastardi has stated: "People are concerned that 50 years from now, it will be warm beyond a point of no return. My concern is almost opposite, that it's cold and getting colder." And on Wednesday, the respected journal, Nature, indicated that Earth's climactic cycles have stopped global warming through 2015. If nothing else, all this obliterates the rampant lie that "the scientific debate on global warming is over." That debate rages on. Assuming that the very serious scientists cited here are correct, the "inconvenient truth" about global-warming is inconveniently false. If so, mankind should chill out and turn our thinking right side up. (Deroy Murdock is a columnist with Scripps Howard News Service and a media fellow with the Hoover Institution on War, Revolution and Peace at Stanford University.) (SCRIPPS)
Study of the orbital mechanics of the solar system in the 1970s led Russians to believe the Earth was about to cool and we should prepare quickly because it will be catastrophic. Their arguments were lost in the rush to warming group-think in the 1990s, but the arguments for impending cold are well founded and still believed by many good scientists. As the sun goes even quieter - and January, 2008 saw the greatest year to year temperature drop ever (128 years of NASA GISS data) - it is clear cooling needs to be considered as a very plausible future.  This is highlighted by 2 papers published in March 2008. Scafetta and West showed that up to 69% of observed warming is from the sun and remind us that the sun is projected to cool and Ramanathan and Carmichael show that soot has 60% of the warming power of CO2. Both papers state that these factors are underappreciated by IPCC. The soot may well explain the Arctic melting, as it has recently for Asian glaciers. Many scientists believe the temperature changes are more dependent on the sun than CO2, similar to the relationship in your home with your furnace. (!?!? - JH) With the Sun's face nearly quiet, the monthly patterns over the last 12 months are most similar to those of 1797 preceding the Dalton Minimum of 1798-1823 during the little ice age (Timo Niroma). (CC)

(A) > E (Asteroid impacts can increase atmospheric aerosols, blocking sunlight and leading to higher albedo resulting in global cooling)
B > A > E (Human nuclear weapons when used could increase atmospheric aerosols, blocking sunlight and leading to higher albedo resulting in global cooling)
E > B (Global cooling occurring from higher albedo has devastating effects on the plant and life life of the Biosphere) 
Pieces of a giant asteroid or comet that broke apart over Earth may have crashed off Australia about 1,500 years ago, says a scientist who has found evidence of the possible impact craters. Satellite measurements of the Gulf of Carpentaria (see map) revealed tiny changes in sea level that are signs of impact craters on the seabed below, according to new research by marine geophysicist Dallas Abbott.Based on the satellite data, one crater should be about 11 miles (18 kilometers) wide, while the other should be 7.4 miles (12 kilometers) wide. For years Abbott, of Columbia University's Lamont-Doherty Earth Observatory, has argued that V-shaped sand dunes along the gulf coast are evidence of a tsunami triggered by an impact. The new work is the latest among several clues linking a major impact event to an episode of global cooling that affected crop harvests from A.D. 536 to 545, Abbott contends. According to the theory, material thrown high into the atmosphere by the Carpentaria strike probably triggered the cooling which has been pinpointed in tree-ring data from Asia and Europe. (NG)

Objects 1-2 km in diameter represent a critical threshold for global catastrophe. Above these sizes, material thrown into the atmosphere encircles the globe and reduces sunlight and plant growth. Even larger asteroids will cause hot material to rain down all over the earth. This will start fires and the smoke will further block sunlight. Such changes cause global cooling and loss of plants which results in mass starvation and extinction of large land animals. Impacts in the ocean can create tsunamis that will devastate coastal areas. Sea life in the vicinity of the impact area will be annihilated. Fortunately, impacts by such asteroids are extremely rare. (GEO)
In 1980, Walter and Luis Alvarez proposed that a giant asteroid striking Earth 65 million years ago had sent enough debris into the atmosphere to cool the planet and kill off the dinosaurs. The dinosaur extinction theory aroused public awareness of how rapidly Earth's climate might change. It also encouraged aerosol and climate scientists to look more closely at issues related to global dimming. A few years later, in 1983, a different theory had a similar effect, when aerosol scientists warned that nuclear war could lead to an apocalyptic "nuclear winter." (NOVA)
L > E (Very long-term changes in the tilt of the Earth’s axis and shape of its orbit around the Sun alters the amount of sunlight reaching the Earth and can result in global cooling)

Orbital forcing refers to the slow, cyclical changes in the tilt of Earth's axis and shape of its orbit (Milankovitch theory). These cycles alter the total amount of sunlight reaching the earth by a small amount and affect the timing and intensity of the seasons. This mechanism is believed to be responsible for the timing of the ice age cycles. The seminal paper of Hays, Imbrie and Shackleton "Variations in the earths orbit: pacemaker of the ice ages" qualified its predictions with "forecasts must be qualified in two ways. First, they apply only to the natural component of future climatic trends - and not to anthropogenic effects such as those due to the burning of fossil fuels. Second, they describe only the long-term trends, because they are linked to orbital variations with periods of 20,000 years and longer. Climatic oscillations at higher frequencies are not predicted... the results indicate that the long-term trend over the next 20,000 years is towards extensive Northern Hemisphere glaciation and cooler climate". (WIKI)
L > A > E (Volacanic eruptions can increase atmospheric aerosols, blocking sunlight and leading to higher albedo resulting in global cooling)

Volcanic eruptions are thought to be responsible for the global cooling that has been observed for a few years after a major eruption. The amount and global extent of the cooling depend on the force of the eruption and, possibly, its latitude. When large masses of gases from the eruption reach the stratosphere, they can produce a large, widespread cooling effect. As a prime example, the effects of Mount Pinatubo, which erupted in June 1991, may have lasted a few years, serving to offset temporarily the predicted greenhouse effect. As volcanoes erupt, they blast huge clouds into the atmosphere. These clouds are made up of particles and gases, including sulfur dioxide. Millions of tons of sulfur dioxide gas can reach the stratosphere from a major volcano. There, the sulfur dioxide converts to tiny persistent sulfuric acid (sulfate) particles, referred to as aerosols. These sulfate particles reflect energy coming from the sun, thereby preventing the sun's rays from heating the Earth.
Global cooling often has been linked with major volcanic eruptions. However, there is some confusion about the historical evidence that global cooling may be caused by volcanic emissions. Two recent volcanic eruptions have provided contradictory evidence on this point. Mount Agung in 1963 apparently caused a considerable decrease in temperatures around much of the world, whereas El Chichn in 1982 seemed to have little effect, perhaps because of its different location or because of the El Nino that occurred the same year. El Nino is a Pacific Ocean phenomenon, but it causes worldwide weather variations that may have acted to cancel out the effect of the El Chichn eruption. Observations of the effects of Mt. Pinatubo aerosols on global climate have been used to validate scientist's understanding of climate change and our ability to predict future climate. Researchers at NASA's Goddard Institute for Space Studies in New York City have applied their general circulation model of Earth's climate to the problem. They have reported success in correctly predicting the effects of the sulfate aerosols from Mount Pinatubo's eruption on lowering global temperatures. (WIKI)
DEBATE BETWEEN GLOBAL WARMING SCIENTISTS AND THE GLOBAL COOLING SCIENTISTS

Each “side” suggests that the other side uses misrepresentations in their data sets and each side feels that their oponents misrepresent how they interpret and/or present their case.
The “case” for global warming and the “case” against the “deniers”:

In recent presentations Dr. James Hansen (GSFC) and Dr. Bruce Wielicki (NLRC) have made the case for global warming. The “deniers”, in their opinion, keep their case alive by capitalizing on the “knowledge gap” between what is understood by scientists and what is known by the public. They both believe that “deniers” use flawed science to back their claims. According to these scientists the case for global warming is not helped by how the press handles the issue – giving equal “air time” and credence whether or not an argument is based overwhelming evidence or just conjecture. (DRJ, DRW)
BAD SCIENCE:
The idea that ice ages cycles were predictable appears to have become conflated with the idea that another one was due "soon" - perhaps because much of this study was done by geologists, who are accustomed to dealing with very long time scales and use "soon" to refer to periods of thousands of years. A strict application of does not allow the prediction of a "rapid" ice age onset (i.e., less than a century or two) since the fastest orbital period is about 20,000 years. At a conference on climate change held in Boulder, Colorado in 1965, evidence supporting Milankovitch cycles triggered speculation on how the calculated small changes in sunlight might somehow trigger ice ages. In 1966 Cesare Emiliani predicted that "a new glaciation will begin within a few thousand years." 

Concern peaked in the early 1970s, partly because of the cooling trend then apparent (a cooling period began in 1945, and two decades of a cooling trend suggested a trough had been reached after several decades of warming), and partly because much less was then known about world climate and causes of ice ages. Although there was a cooling trend then, climate scientists were aware that predictions based on this trend were not possible - because the trend was poorly studied and not understood. However in the popular press the possibility of cooling was reported generally without the caveats present in the scientific reports. (WIKI)

Mann said many claims of global cooling are spurious and "intellectually dishonest."

"The question becomes can you confront those who are choosing to be intellectually dishonest with more facts and hope they become more honest? Unfortunately, that's not the case," he said.

"But hopefully, as evidence continues to come in, those who have genuinely, honestly skeptical views about climate change will be swayed by the fact that evidence continues to ... to be stronger and stronger." (CD-GISS)
Easterling and Wehner: The authors say that it is easy to "cherry-pick" a period to reinforce a particular point of view. "Claims that global warming is not occurring that are derived from a cooling observed over short time periods ignore natural variability and are misleading." (NASA1)
BAD PRESS:

While these discussions were ongoing in scientific circles, other accounts appeared in the popular media, notably an April 28, 1975 article in Newsweek magazine. Titled "The Cooling World", it pointed to "ominous signs that the Earth's weather patterns have begun to change" and pointed to "a drop of half a degree [Fahrenheit] in average ground temperatures in the Northern Hemisphere between 1945 and 1968." The article claimed "The evidence in support of these predictions [of global cooling] has now begun to accumulate so massively that meteorologists are hard-pressed to keep up with it." The Newsweek article did not state the cause of cooling; it stated that "what causes the onset of major and minor ice ages remains a mystery" and cited the NAS conclusion that "not only are the basic scientific questions largely unanswered, but in many cases we do not yet know enough to pose the key questions."

The article mentioned the alternative solutions of "melting the Arctic ice cap by covering it with black soot or diverting Arctic rivers" but conceded these were not feasible. The Newsweek article concluded by criticizing government leaders: "But the scientists see few signs that government leaders anywhere are even prepared to take the simple measures of stockpiling food or of introducing the variables of climatic uncertainty into economic projections of future food supplies...The longer the planners (politicians) delay, the more difficult will they find it to cope with climatic change once the results become grim reality." The article emphasized sensational and largely un-sourced consequences - "resulting famines could be catastrophic", "drought and desolation," "the most devastating outbreak of tornadoes ever recorded", "droughts, floods, extended dry spells, long freezes, delayed monsoons," "impossible for starving peoples to migrate," "the present decline has taken the planet about a sixth of the way toward the Ice Age." On October 23, 2006, Newsweek issued a correction, over 31 years after the original article, stating that it had been "so spectacularly wrong about the near-term future" (though Editor Jerry Adler claimed that 'the story wasn't "wrong" in the journalistic sense of "inaccurate."').

Romm was hopeful the analysis might inspire media to become less prone to arguments the globe is cooling. "If journalists want to write their global cooling piece, they better get it out soon," he said.

In the e-mail that accompanying the study, Hansen suggested defrocking the cooling theory was a chief aim of the subject. "Somehow we have to do a better job communicating," he wrote. "The paper has relevance to current public discussions, but the usual scientific journals are not too accommodating for explicit discussion of that relevance." (CD-GISS)
According to the vast majority of climate scientists, the planet is heating up. Scientists have concluded that this appears to be the result of increased human emissions of greenhouse gases, especially carbon dioxide, which trap heat near the surface of Earth. However, some information sources -- blogs, websites, media articles and other voices -- highlight that the planet has been cooling since a peak in global temperature in 1998. This cooling is only part of the picture, according to a recent study that has looked at the world's temperature record over the past century or more. (NASA1)
“COMMON SENSE” & “FILTERING THE NOISE”
"Communicating the reality of climate change to the public is hampered by the large natural variability of weather and climate," the Goddard scientists wrote in the draft, which was circulated by Hansen Friday evening and posted on the ClimateProgress.org blog shortly after. "We conclude there has been no reduction in the global warming trend of 0.15 (to) 0.20ºC (per) decade that began in the late 1970s." (GISS)
The Goddard analysis challenges in particular a respected and widely quoted study by noted climatologist Susan Solomon and colleagues at the National Center for Atmospheric Research that states the trend in global surface temperatures "has been nearly flat since the 1990s."

Not so, Hansen and his co-authors write. "Climate trends can be clearly seen if we take the 60-month (five year) and 132-month (11 year) running means." The five year mean minimizes El Niño variability, while the 11-year mean minimizes solar-cycle variability. Solomon could not be reached for comment.
The cold weather in the northern hemisphere’s winter of 2009-2010, the IPCC “Himalayan Error”, and the stolen emails of “Climategate”, should not be used as “proof” to discredit climate change (DRJ)
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The warming trend was visible, Hansen said, even in this year's bitter Northern Hemisphere winter, which blanketed Britain and the East Coast in snow and had congressional Republicans mocking former Vice President Al Gore for his climate claims.

Winter weather will always be highly variable, Hansen said. Areas cold enough to have snow can expect more from a carbon-rich atmosphere containing more water vapor. But while the Arctic Oscillation over the past three months was remarkable, the cold temperatures were relatively benign compared to the late 1970s.

Filtering that "noise" makes long-term temperature trends visible, the authors said. It is also what allows them to predict that 2010 will emerge as the hottest year on record.

At first blush, it doesn't seem likely: The sun is near the bottom of deepest solar minimum in a century; this year's El Niño, while strong, is nowhere near as powerful as the 1998 cycle that drove temperatures higher across much of the globe.

But the trend, Hansen and colleagues conclude, is up. "This new record temperature will be particularly meaningful," they wrote, "because it occurs when the recent minimum of solar irradiance is having its maximum cooling effect."

Virtually all scientists agree that the Earth has warmed a small amount since the year 1000 or, if you choose, since 1850, when instrumented temperature records became reasonably accurate and distributed in key areas of the world. An alternative view, is that the Earth has been cooling since the 1930s when we had 3 of the 5 warmest years since 1860 in the US, and probably globally if the world environmental data base were cleaned up as is happening in the US. This site will be developed to show the science and the impacts related to global cooling, a very scary event compared to warming. It corresponds in the opposite way to the thousands of global warming sites.  An unbiased view is at our sister-site: Climate Change Facts. The Editor started his interest in climate change in the 1970s, charged with helping industry adapt to the certainty of global cooling. 

The “case” for global cooling:

There are still many solid scientists who think that the amount of warming is so small that it is indistinguishable from the noise in the environment data sets, and that the data have not been properly adjusted for such things as urban heat island effects, and instrument calibration. This is particularly true of the global data set, even though "urbanization has caused regional increases in temperature that exceed those measured on a global scale, leading to urban heat islands as much as 12°C hotter than their surroundings".   

The primary driver of the past climate shifts is believed to be orbital mechanics and solar variability, with some contribution from Earth geophysical processes, such as volcanic eruptions. 

Despite what the newspapers say, the cause of the temperature rise, and therefore the future course, is settled only within the consensus group of scientists. This is based on work of computer modelers, believing their increasingly complex models show the cause is due to man's activities and that there will be increasing temperatures according to how much additional greenhouse gases are emitted. 

There are many other scientists who are non-modelers, many with backgrounds as atmospheric physicists, climatologists, engineers, meteorologists, and paleo-climatologists, who do not believe the primary cause is mankind, although this could be part of it. Most of these scientists believe that the sun is at the root of the warming (if any), but that other factors are also at work. To help separate fact from fiction, an explanation of these thoughts is included here, along with links to these materials.

For the USA, the trend is less pronounced. Three of the 5 warmest years occurred about 80 years ago and 1900 was warmer than many recent years. NOAA/NCDC revised data on May 1, 2007 and NASA did so in August 2007. Per NOAA: This new data set uses mostly rural data and algorithms are used to identify and correct extraneous factors such as urban heat island effects. NOAA: "U.S. and global animproved data set of 2005are still cooler than in the 1930s and several recent years are below 1900.   Comment: The use of this new NOAA data set has dropped the temperature increase to 1.0 deg. F (.56 C) from the "nual temperatures are now approximately 1.0°F warmer than at the start of the 20th century, and the rate of warming has accelerated over the past 30 years, increasing globally since the mid-1970's at a rate approximately three times faster than the century-scale trend. However, we " which had yielded a rise of 1.12 F. NOAA also says: The global annual temperature for combined land and ocean surfaces in 2006 was +0.54°C (+0.97°F) above average. But in the most recent data NOAA NCDC: "For the contiguous United States, the average temperature for October was 54.5°F (12.5°C), which was 0.3°F (0.2°C) below the 20th century mean, and ranked as the 44th coolest October on record, based on preliminary data." The NASA GISS chart of US data is shown. Our view: It is not clear this is worth getting excited about, given that the benefits of warming likely exceed the detriments and that this rise may be a data artifact, or a mostly natural variation. We believe if the global data set were given equal scrutiny to the US set, global warming would either vanish or be barely detectable. Russian Academicians believe major cooling is imminent.  The January 2009 PRAVDA ice-age article is likely vetted by them and the IPCC co-chair.

 As the number of stations (often rural) has fallen the temperature has risen in an inverse relationship, suggesting the Urban Heat Island effect is the key component of any rise.
The IPCC 2007 Climate Forecast for this Century:

· CO2 (the most important gas) has risen from 280 ppm to 379 since pre-industrial times and its growth seems to be accelerating. Whether it does or not is the basis for 7 assumptions about future temperatures. 

· Temperature increase. For the next 2 decades, 0.2 deg. C (0.4 F) temperature rise per decade, slightly higher later in most models. The models are all different and respond differently to different assumptions. For the end of this century, IPCC provides 7 best estimates (for 7 assumptions) ranging from 0.6 - 4.0 C (1.1-7.2 F). Warming is likely to lie in the range 2-4.5 deg. C (3.6-8.1 F), with a most likely value of about 3 deg. C (5.4 F). Since the 1800s the temperature has risen 0.76 deg.C (1.4 F). The warming is to be greater on land, in high northern latitudes.

· Sea level rise. For 6 sets of assumptions, the mid-points are about 0.3 meters ( 1 ft.) Since 1850 sea level has risen about 200 mm (9 in.), a little less than 2 mm/yr. More recently the rate appears to be 3.1 mm/yr, now measured by altimetry satellites. (However, we learned on 22 June 2007 that the data were manipulated to achieve this!!). In a 2009-published study, the authors used GPS measurement to correct for local vertical movement of the Earth at key tide gages, finding a "global rate of geocentric sea level rise of 1.61 ± 0.19mm/yr over the past century" with no acceleration.

· Other attributes. Ocean acidity should rise with reduced ph units of 0.14 to 0.35; hurricanes become more intense, perhaps less numerous; heat waves and heavy precipitation more frequent; less sea ice and snow cover; higher westerly winds in mid-latitudes; more precipitation in high latitudes, less in sub-tropics inland areas. 

My specialty is in impacts assessment (oceans, coasts, fisheries, polar regions), not the science of climate change. However, to determine impacts correctly, one must understand the nature of change and its likelihood to continue. It is necessary to have trust in what the climate scientists tell you is going to happen in the future.  In the IPCC structure, the science has been led by the UK and US scientists, and they have used modeling as their primary tool, with some paleoclimate analysis coming later. The Impact Assessments have been led by the Russians, who have had an intense distrust of modeling. They viewed paleoclimatology as the most valid tool: if you want to know what will happen when CO2 rises or the temperature changes, they say to look at the history of the earth. 

When reviewing impact assessments, one should look for bias. Often the authors think only of negative changes. This is not necessarily because of personal agendas (such as to assist animals, clean the air, or reduce the birth rate), but is primarily due to human nature. To guard against having a biased report, one should look for balance. Does the material articulate that things will be different and that there are pluses and minuses? There may well be more of one than another. Sometimes balance is reflected in the amount of text, or graphics made to illustrate impacts and often it is reflected in the number of negative versus positive impacts, the latter often left out completely at the first draft stage. If missing, they tend to be only partially treated thereafter as the authors slowly yield to reviewer comments. Examples of balance:

· Discussions of increased summer heat waves and deaths should also include the reductions of winter cold waves and hypothermia deaths. 

· Increased costs of home air conditioning need to be discussed in the same context as reduced heating costs. 

· Increased mismatches between food availability in ecosystems need to also include reduced energy demands needed to maintain body temperature, such as for marine mammals and the fact that plants and cold-blooded animals usually grow faster when warmer rather than colder. Thus the food of most fish and mammals grows faster when warmer.

· Discussions of coral reef bleaching need to include the expansion of coral reef habitats. 

· Discussions of agriculture and forestry problems such as regional droughts and changing types of plants must include the expansion of production areas, general increased precipitation, and CO2 fertilization.

· Discussions of poison ivy becoming more prolific because of wetter environments, warmer temperatures, and CO2 fertilization, should similarly treat agricultural crops and forests.

· Discussions of polar bear food contraints must include the impact on the seals and other items they kill.

· CO2 has usually been associated with temperature rise throughout the history of the Earth. It is indeed a greenhouse gas but it operates on a logarithmic function. The Earth's natural processes also contribute, and remove, copious amounts of CO2. Since plants first appeared on the Earth, they have converted nearly all available CO2 to oxygen, fossil fuels, and other longterm removals from the atmosphere. Today less than 4/100 of 1% (379 ppm) of our atmosphere is CO2. This pales in comparison with other periods in Earth's history. Common IPCC scenarios rely on an increasing supply of fossil fuels, yet we know that this is not possible and that production will soon peak (if not already) while prices will continue to rise. It is absolutely unrealistic to think CO2 emissions will rise for the duration of this century. 

· The projected temperature rise is unrealistic, given that the USA and global temperatures have risen by only 1 deg F (.5 C) in 100 years (revised, NOAA, 1 May 2007), (or 150 years using the full instrumented data set) during the height of industrial expansion. Even if all this rise is correct, and is attributable to human causes, it is a trivial amount in the natural variation of the Earth, and to suggest the rise would accelerate 5 fold (IPCC best estimate) in this century is incredible. Even after the release of the new data set and procedures by NOAA on May 1, which addressed some of the urban heat island issues and dropped the warming 44% (below IPCC 2007), significant other urban heat island issues still remain. There are also issues of calibration as measurement protocols have changed, issues about the design and placement of the temperature stations, and even the strongly held view by many skeptics that this is a natural rise as the Earth recovers from the Little Ice Age (circa 1500-1900). 

· Sea level rise may have increased recently, but other studies have consistently shown no increase. Even if there is an increase, it is in the order of 1 mm per year on top of the 1-2 mm per year that has been happening for the last century, this additional amount is 4 inches (10 cm) over the century. This is not trivial if you are in a low-lying region wrestling with land subsidence, but it is barely more than what would be coming anyway. 

· The other forecasts, such as for hurricanes, rainfall, and snow cover, are not significantly different than under natural variability, and will advance more slowly than the decadal oscillations. In particular, if ocean acidity were a problem for shell formation, it would have shown up already in areas where there are naturally high levels of CO2. It has not. Further, the lead hurricane expert for IPCC, Chris Landsea, resigned over the misrepresentation of data by IPCC 

Oceans and coastal zones, the things I know best, have been far warmer and colder than is projected in the present scenarios of climate change. Marine life has been in the oceans nearly since when they were formed. During the millennia they endured and responded to CO2 levels well beyond anything projected. Prior temperature changes put tropical plants and coral reefs near the poles or had much of our land covered by ice more than a mile thick. The memory of these events is built into the genetic plasticity of the species on this planet. IPCC forecasts are for warming to occur faster than evolution is considered to occur, so impacts will be determined by this plasticity and the resiliency of affected organisms to find suitable habitats. Species mixes and distributions will change, just as they always have. Some species will be so disadvantaged they will go extinct and ecological niches will develop that offer opportunities for new species to arise. 

In the oceans, major climate warming and cooling is a fact of life, whether it is over a few years as in an El Niño or over decades as in the Pacific Decadal Oscillation or the North Atlantic Oscillation. Currents, temperatures, salinity, and biology change rapidly to the new state in months or a couple years. These changes far exceed the changes expected with global warming and occur much faster. The one degree F. rise since about 1860, indeed since the year 1000, has brought the global average temperature from 56.6 to 57.4 degrees F (13.5 to 14.3 C). This is at the level of noise in this rapidly changing system. Sea level has been inexorably rising since the last glaciation lost its grip, and temperatures rose by 10-20 degrees, a mere 10,000 years ago. It is only some few thousand years since Georges Bank was part of the mainland. It is now 60 miles offshore of Provincetown on Cape Cod. Its trees and the shells of its oysters that flourished on its shores still come up in dredges and trawls in now deep water, with the oysters looking like they were shucked yesterday. In the face of all these natural changes, and those we are here to consider, some species flourish while others diminish. These considerations were well understood in all the IPCC groups in which I participated. I have some concerns about some few species near the margins of their suitable habitat range. These include corals near the equator and perhaps polar bears. But I would much rather have the present warm climate, and even with the IPCC’s warming, than the next ice age that will likely last over 100,000 years and bring temperatures much colder than even today. The NOAA PaleoClimate Program shows us that when the dinosaurs roamed the earth, the earth was much warmer, the CO2 levels were 2 to 4 times higher, and coral reefs were much more expansive. The earth was so productive then that we are still using the oil, coal, and gas it generated. In contrast, the last ice age maximum, at just 20,000 years ago saw temperatures 4-7 deg. C (7.6-13.6 F) cooler than present. The one deg. F rise since the 1850s is a relatively small component 

IPCC: Global average sea level in the last interglacial (Eemian) period (130,000-111,000 years ago) was likely 13 to 20 feet (4 to 6 meters) higher than during the 20th century, mainly due to the retreat of polar ice. Ice core data indicate that average Arctic temperatures at that time were 5.7 to 9.5 deg. F (3 to 5 deg. C) higher than present, because of differences in the Earth’s orbit. The Greenland ice sheet and other Arctic ice fields likely contributed no more than 13 feet (4 meters) of the observed sea level rise. There may also have been a contribution from Antarctica. Note in the chart how the rate of sea level rise is very low compared to that when the ice age wanes. (Chart/text IPCC 2007).

NOAA: The Mid-Cretaceous period is one period in the geologic past that stands out as distinctly warmer than today, particularly at high latitudes. During the mid-Cretaceous Period, 120-90 million years ago, fossil remains of plants and animals believed to inhabit warm environments, were found at much higher latitudes. Breadfruit trees apparently grew as far north as Greenland (55° N), and in the oceans, warm water corals grew farther away from the equator in both hemispheres....... The mid-Cretaceous was characterized by geography and an ocean circulation that was vastly different from today; as well as higher carbon dioxide levels (at least 2 to 4 times higher than today). This indicates that the mid-Cretaceous climate system was different from that of today or any we might have in the future. Explanations evoking ocean and atmospheric circulation patterns radically different from today have been proposed to explain the climate of the mid-Cretaceous; however, there is no scientific consensus on how the Mid-Cretaceous warm climate came about (source: NOAA Paleo Climatology program). In some ancient times when CO2 levels were very high, ocean organisms with shells based on silica replaced those with shells based on calcium. 

During the Mid-Pliocene (about 3 million years ago) global temperatures were substantially warmer for a sustained period and are similar to those forecast by IPCC, with similar CO2 and sea levels of 15-25 meters (50-82 ft.) greater than today. Most of the warming was in the high northern latitudes with little warming in the tropics.  Even just 7 thousand years ago, in the midst of the present period (Holocene) between glaciation, the Russian Arctic, at least, was 2.5-7 deg.C (4-12 F) warmer than today (Quartenary Research). 

Dr. Nils-Axel Mörner (leading expert on sea level): "If you go around the globe, you find no rise anywhere. But they need the rise, because if there is no rise, there is no death threat. They say there is nothing good to come from a sea-level rise, only problems, coastal problems. If you have a temperature rise, if it’s a problem in one area, it’s beneficial in another area. But sea level is the real “bad guy,” and therefore they have talked very much about it. But the real thing is, that it doesn’t exist in observational data, only in computer modeling." Dr. Mörner's credentials. In a 2009 study, using GPS measurements to correct for local vertical movement of the Earth at key tide gages, finding a "global rate of geocentric sea level rise of 1.61 ± 0.19mm/yr over the past century". Their study shows no acceleration and no changes in rate during warm or cold periods of the last 110 years. It is virtually a straight-line rate of increase, independent of Earth's temperature.

We must respond prudently to the threats from climate change. We live in a global economy, much of it with lower production costs than our own in the developed world. Whether we live in the USA, Japan, Australia, New Zealand or the EU, we know our job losses are draining our countries, making it more difficult to support our retirement programs, health benefits, and even our national defense. We must be careful to not further increase the costs of our products and services. So we -- 

· Should not commit to actions that put us at a disadvantage, whether it is the Kyoto protocol or some other vehicle Increase our taxes on fuels (e.g., a carbon tax) that are inputs to production and services. If a taxing regime is implemented it must separate production uses from consumption.

· Should not forget that the most valuable things we have are our health, our lives, and our family, and place them at risk by driving, or riding in, vehicles that put them at risk in order to save energy or other costs. If there are larger vehicles where you drive, don't get priorities confused. 

· Should not stop breathing even though it would be one of the most immediate steps to slow CO2 emissions.

· Should not do things without thinking. There are many ideas that may not have merit. For example, buying local vegetables to reduce transportation costs may actually increase energy use if the far off producer is a more efficient, and this is likely, if its costs are lower even after getting its goods to the local market. Another example is in using biofuels that have a high fossil energy input in fertilizer or machinery, or planting trees to reduce CO2, but finding out they also absorb solar radiation more than what they replace. 

There are several elements separating consensus and skeptic scientists. Not all elements are disputed by everyone. The elements are: (1) the amount of temperature change since 1850; (2) whether the change is in the range of natural variability or is attributable to humans; (3) the amount of warming that greenhouse gases (CO2 and equivalents) will warm the Earth in the future; and whether for the most likely scenarios, there are more losers than winners and if the change is just different. Underlying these elements are several issues: 

· Reliance on Computer Models. The sophistication of computer models has advanced steadily over the past few years, to the point that many scientists believe the models are able to forecast future changes in climate. Other scientists believe that the outputs, while interesting, do not match the reality of what happened in prior periods of the Earth's history when the temperature was higher and the CO2 levels 2 to 20 times higher than today. Most also believe the Earth system is far too complex, with too many unknown drivers and feedbacks, to enable use of models. One example is the El Niño phenomenon, which is not reliably modeled after decades of study. Another is that there are indications that the models are wrong in the drought predictions in the tropics and subtropics. Paleo data shows that deserts were wetter during prior warm periods and a May, 2007 paper in Nature points out that there is a ~6.5% rise in precip per deg C, while the models only use 1-3%, an error of 3X! in results. This explains better the satellite obs of a greener, wetter Earth (NASA). The models cannot be initialized to current conditions and are unable to correctly incorporate the major decadal scale vents such as the NAO and the PDO, that control our climate in the northern hemisphere (Dr. Kevin Trenberth, IPCC Author). 

· Computer models are too coarse. Everyone knows the models should have finer resolution, but there are computational constraints and staffing constraints to develop models at the regional or even local scale. The skeptics argue that this is part of the overstating of impacts. for example. a mountainous area the size of a large country may have an average height that is barely above sea level. The rain-producing mountains that intercept sea-breezes do not exist in the model and the result of the simulation understates future rainfall for the region. There is also a problem in the use of average temperatures in that they do not capture the difference in density and humidity. 

· The models do not seem correct. The warming of the ocean, the warming of the land, the rise of sea level are all coming in below projections, while much more rain is falling, as the time series grows and even as the models are "adjusted" to reflect the observations, casting their basic premises into doubt. On 22 June, 2007 (Dr. Nils-Axel Mörner) we learned that data were manipulated to create an acceleration in sea level rise. Warming should be detected through an acceleration in the rate of rise and that rise should slow the Earth's rotation. Neither  has  occurred.

· Attribution of the warming trend to human activities. The consensus scientists believe their models can replicate reasonably enough the contribution of human-caused greenhouse gases and thus they can be used to estimate future warming. The other scientists believe this is not the case. The reasons vary among the scientists, but the most common ones are: CO2, the target gas, pales in its abilities to impact temperature compared to water vapor and solar variability (not just radiation but also magnetic flux (which controls cosmic radiation and cloudiness) and orbital mechanics). Some scientists believe that CO2 is actually a cooling gas and we need to look elsewhere. Additional factors that some skeptics believe are not adequately considered are the natural contributions of CO2 and other gases that dwarf the human component and the impact of cosmic radiation on the formation of clouds. Also, it is not clear to some scientists whether CO2 increases lead to warming or whether warming leads to CO2 increases. To many skeptics, the over valuation of CO2 as a causative agent, particularly in light of it having a logarithmic function that decreases impact with the amount of CO2, is an indication of a policy agenda meant to deter the use of fossil fuels, not understand climate change. 

· This warming may be natural variability. While most scientists believe that the observed warming is real, some believe that it is so slight that we can't be sure that instrument calibration problems and urban heat island impacts have been dealt with adequately. If not, it has not been for lack of effort. The problems are immense. For example, in 1999, Los Angeles moved its data station 4 miles to an area outside the city that is lower in elevation and nearer the coast, with cooler, drier, and less extreme conditions. Even when a location has not moved, the rising temperatures may reflect the growth of a community, or land use changes, around it. Calibration is daunting for calibrating the instruments themselves. An example is relating sea surface temperatures that were derived from a thermometer placed in a bucket of water pulled from the ocean in 1860, with a continuous stream of data taken from a ship's water inlet much deeper in the water in the 1960s, data from drifting and moored buoys transmitted by satellite in the 1980s, and with satellite data from the very top layer of the surface since the 1970s. Perhaps only time will really tell. Many skeptic scientists believe that the trend line turned in 1998 for the present cycle, while many consensus scientists are quick to point out that we are still having temperatures above average, and in turn, the skeptics claim that there is no real way to compute a global average. Lastly, the best data are from the USA. According to NOAA, 2006 was the warmest year in U.S. records, almost the same as 1936. The skeptics say that if only rural sites are used, the temperature actually falls, indicating that in the US, and probably the world, what has been measured is the growth of cities and the heat they absorb and generate; there is no warming. 

· This warming is largely recovery from the Little Ice Age. The natural rate of increase of about 1 deg F (0.5 C) since the LIA (~1500-1900) has not been removed from the IPCC estimations of temperature rise. The CO2 contribution is negligible or non-existent because there is no credible way to compensate for the sharp cooling from 1940 to the 1970s in the face of the rapid growth of CO2, nor the similar (to present) rise from 1920 to 1940 in the absence of rapid CO2 growth. See for example, Is the Earth still recovering from the “Little Ice Age”?: A possible cause of global warming by Syun-Ichi Akasofu (7 May 2007) . Another difficulty with accepting the temperature rise at face value is the evidence that the start of the use of thermometers in about 1850 comes at the same time as the emergence from the coldest period in 8,000 years. 

· The rate of warming is dangerous. Not so, say the skeptics, pointing out that the rate of warming from 1980 to 1998 has been seen before, and for many parts of the Earth such temperature changes are recurrent, such as when the Atlantic and Pacific and ENSO (el Niño) oscillations change state, causing immediate massive changes in ocean environments of fish, corals, and marine mammals. 

· Sensationalist press not counteracted. The fact that Antarctica is warming in the area nearest Chile gets heralded, but the IPCC science documents show that, as a whole, Antarctica is stable. Flooding of coasts and cities, attributed to warming, is not countered by the IPCC, even though its science document shows no discernible acceleration in the rate of rise, a solid indicator of warming and necessary for prior sea level projections. 

· Warming Impacts. Many scientists in the consensus group believe that the IPCC estimates of temperature rise are accurate and the impact from these changes will be bad for the Earth, its ecosystems, and its people. Other scientists, even if accepting the IPCC forecasts, believe that the Earth was warmer before and with higher CO2 levels and that these were among the most ecologically productive periods in terms of speciation and biomass. This contrasts sharply with periods of glaciation, the ice ages, that come and go whether humans have any influence or not. A case in point is my testimony which shows the paleo record tells us that corals were very expansive when the Earth was warmer and CO2 much higher, whereas 3 other scientists testified that corals were in grave danger, even now, due to the high temperatures and acidification of the ocean caused by CO2. 

· An Average Wrong Answer. The IPCC reliance on emission scenarios, and then presenting all the outputs of temperature rise and impacts as if they had somewhat equal probability, leads to an average wrong answer and exaggerated impact assessments.

· Influence of the Sun. Scientists affiliated with the Consensus believe solar influences are not important to the recent warming and that are actually in the wrong direction (See recent paper by Lockwood and Frohlich).  Other scientists believe that the analysis is flawed and that the actual mechanisms through which the Sun affects Earth climate were not used in the analysis (for example, Whitehouse). Solar mechanisms, not used in climate models, include several cycles of a few to hundreds of years.  When superimposed, they have profound warming or cooling effects. MAny solar scientists believe that most of the Earth's temperature variation is explained by the sun's activity and our proximity to it (Scafetta and West).

What are the views of the IPCC Process by the Skeptics?

· Very Few Scientists. Few scientists are actually involved in writing the materials, perhaps a few dozen. Usually there is one real leader, a Chair or Co-Chair and 2 or 3 titular co-chairs that often are present to provide balance for the developing nations. Because of skill or language barriers they may not be greatly involved. Lead Authors are usually involved in just one piece of the section or chapter. These few people, depending on the breadth of the chapter, prepare the first and subsequent drafts and the Executive Summary that feeds into the SPM, long before the draft chapters have been through national reviews. Even here, the Co-Chairs decide which inputs are to be accepted, or make recommendations that usually are sustained, during plenary sessions. Yes, thousands of scientists review the IPCC documents, but usually only those parts that impinge on their own expertise, which is usually quite narrow.

· Falsification of Data. With the advent of ClimateGate (hacked emails among the IPCC elite modelers and data gurus), this is a new point of contention. What many suspected for a long time when they couldn't replicate IPCC results, and could not access the IPCC-used data, seems to be true, at least to them. The fallout could be immense. One thing is certain, we now know how the Medieval Warm Period was surpressed to make the current warmth appear "unprecedented" and how the present stabilization (or perhaps cooling) has been hidden. From: Phil Jones To: ray bradley ,mann@XXXX, mhughes@XXXX Subject: Diagram for WMO Statement Date: Tue, 16 Nov 1999 13:31:15 +0000 Cc: k.briffa@XXX.osborn@XXXX Dear Ray, Mike and Malcolm, Once Tim’s got a diagram here we’ll send that either later today or first thing tomorrow. I’ve just completed Mike’s Nature trick [This is how the Medieval warmth was hidden] of adding in the real temps to each series for the last 20 years (ie from 1981 onwards) amd from 1961 for Keith’s to hide the [present] decline. Mike’s series got the annual land and marine values while the other two got April-Sept for NH land N of 20N. The latter two are real for 1999, while the estimate for 1999 for NH combined is +0.44C wrt 61-90. The Global estimate for 1999 with data through Oct is +0.35C cf. 0.57 for 1998. Thanks for the comments, Ray. Cheers Phil Prof. Phil Jones Climatic Research Unit Telephone XXXX School of Environmental Sciences Fax XXXX University of East Anglia.  Also see Our Climate Change and ClimateGate Positions.     ClimateGate Articles: 

· Time Magazine: As Climate Summit Nears, Skeptics Gain Traction

· Washington Post: In e-mails, science of warming is hot debate

· BBC News: Climate e-mail hack 'will impact on Copenhagen summit'

· Wall Street Journal: Climategate: Science Is Dying - Science is on the credibility bubble

· Science: Stolen E-mails Turn Up Heat on Climate Change Rhetoric

· Overstatement of Risks and Impacts. We know from the paleo record that the Earth routinely goes through climate swings greater than IPCC projects, yet IPCC does not go far enough in correcting overstatements in its own documents and in those of the press. There will be winners and losers, but always we hear only of the losses. Balance is missing.  Things will be different, but not necessarily worse. For example, sea level rise has been happening since the end of the last ice age, and there is little evidence of any significant acceleration, yet most people believe that global warming will flood all coastal areas. The areas may flood, just as Georges Bank is now deep beneath the Atlantic, if this unusually long period in between ice ages continues and we see warmth as great as the last interglacial, but flooding won't be caused by human-derived warming, although it may contribute. Another example is the great numbers of reports about Antarctica warming, yet the latest IPCC document shows that there is no evidence of any change in temperature or ice coverage. 

· Too Many People are Excluded or Their Input not Valued. This includes astronomers and geologists. Some times the exclusion is real or just perceived. Over time this tends to make the inside group of IPCC scientists more uniform in their beliefs while adding to the anti-IPCC consensus.

· Pressure is Placed on People Who Disagree with the IPCC Majority. This is evidenced by the attempted removal of at least 4 US state climatologists whose Governors have decided that conformance to the consensus view is required. The Policy Statement of their Association states that the natural variability in the climate system is very strong, that we lack the ability to predict greater than about 10 years into the future, and it is essential to collect data necessary to know if the climate is changing. 

· The process leading to the Summary for Policy Makers (SPM) is too Political. The Skeptics have more trouble with the SPM than the underlying reports. It is not too affectionately called "SPAM". Even though the Scientists are present during finalization, and have sufficient authority to make sure they can live with it, many of the national delegations work to accomplish their policy objectives through the report. Some Skeptics have responded by developing an Independent SPM, based on the same underlying IPCC science documents, but with very different interpretations. An excellent report by the Earth Negotiations Bulletin sheds light on the process.  It is recommended reading. An excerpt follows from their report of the approval meeting of the IPCC SPM for WG1 (2007): 

  

· "Participants discussed whether it would be clearer to state that warming of the climate system is “unequivocal” or “evident.” Participants agreed to state that warming is “unequivocal.” Canada, with Germany and Switzerland, suggested adding a reference to the accelerating trend of warming. China, New Zealand, and South Africa, supported by the Coordinating Lead Authors, opposed this, given the possibility of decadal variability, and the reference was not included in this section. 

On text noting high decadal variability in Arctic temperatures, Canada, supported by Norway, suggested removing a specific reference to a warm period observed from 1925 to 1945. The Coordinating Lead Authors explained that “climate skeptics” often point to this warm spell to question the IPCC for not acknowledging such warm spells. Participants agreed to keep the reference."

An excellent review of the issues and how the "consensus" has made a mistake is presented in an excellent article (written by Bob Foster) of sufficient quality to be  included among the British briefing documents on Her Majesty's Treasury website.

What Does the Consensus Say About the Skeptics?

· On Somebody's Payroll. Many press articles have been written to say that scientists who disagree do so because they are being supported by oil companies or some other group with a stake in the outcome. The counter argument is that most consensus scientists have funding derived from government or university sources that are directly based on public concern and fear. It is most likely that nearly all scientists say and write that which they do because they believe it to be true. Money, whether a Federal grant, or a corporate grant, will flow to support an avenue of inquiry believed in the grantor's interest. Science is not bought in advance (usually).

· Not Mainstream Scientists. The skeptics are discredited often by allegations that they are not doing work that is germane to the climate change work, or that they are inexperienced. The countering allegation is that since one or more of any reviewers for the main scientific journals are likely to be members of the consensus, any work showing the consensus view is wrong cannot be published in a primary journal. One fact is that many of the mainline skeptics are full professors involved in climate research at major universities.

· Disproportionate Press Coverage. Consensus scientists and their allies decry all the attention the Skeptics get, when they are so few. Perhaps they are perceived to be so few because Consensus people do not see them in the room and do not realize how numerous they are becoming. Conversely the Skeptics have reached critical mass and, not seeing any consensus members in their own midst, see themselves as the true consensus. Of course, the press loves a controversy. It, along with fear, are two primary attributes that expand the audience. If anyone believes the Skeptics are some tiny minority, try using your favorite search engine to search for climate skeptics. The search will show dozens or hundreds of pro and con Skeptic arguments and websites. It will show some of the hype and hysteria on all sides of the climate arguments, as well as legitimate scientific sites and discussion forums. 

Is Global Cooling Bad?

· The IPCC 2007 Reports Suggest There Will be More Losers than Winners with Warming. Imagine what they would say with global cooling! The IPCC process includes many unlikely warming scenarios. These worst-case estimates also have associated impacts, from benign to worst-case. Thus we get the 5% worst impacts that have a 5% chance of happening (a combined 0.25% likelihood) equally discussed with benign changes that are reasonable to expect. By the time summaries are written, and press releases, only the bad effects are presented.  This leads to a gross exaggeration of the problems.

· Global Warming Will Actually Have More Winners then Losers. Global cooling does not. Throughout the history of human life, the Earth's livability has always been better when the climate has been warmer than cooler. Human populations have expanded the most when the Earth warmed and turned greener, whether during the middle ages or during the last 2 decades. Whether it is a  fish in the ocean, a shrimp in an aquaculture pond, or a bean on a  vine, it will grow faster when it is warmer, all things being equal. Humans will  be quick to take advantage of a warmer climate and to adjust if it gets too warm in an area. More crops grow where it is warm or hot than in frozen ground, and CO2 is a primary food of plants - basic facts that  seem forgotten. Even now, NASA satellites show that the Earth has become 6% greener as the world has warmed over the past 20 years: "Our study (NASA) proposes climatic changes as the leading cause for the increases in plant growth over the last two decades, with lesser contribution from carbon dioxide fertilization and forest re-growth" . Further, a May 2007 Nature paper shows that precipitation increases 6.5% per degree C rise, not the 1-3% used in models, making the Earth 3X wetter than models forecast. Deserts, as is known for prior warm periods, will be wetter, not drier. In the warm coastal farm lands near Guayaquil, Ecuador (near the equator) are many greenhouses, and in the cooler elevations, they are everywhere. This makes it clear how bad warming might be for agriculture. 

· More People Die from the Cold than From Heat and no Place on Earth is too Hot for Humans. In Europe, more than 200,000 people die from excess heat while 1.5 million people die from excess cold (Source: Lomborg 2007 ), a point left out of most assessments. For the US, the net lower death count from global warming in 2050 is estimated at 174,000 per year (Citation in Lomborg 2007).

· The climate cooling scare of the 1970s was (and still is) real. Some of the materials were condensed by the CIA and were kept classified. See the left margin for links. In a just found (Dec 09) CIA cooling report: "The western world's leadlng climatologists have confirmed reports of a detrimental global climatic change. The stability of most nations is based upon a dependable source of food, but this stability will not be possible under the new cllmatic era. A forecast by the University of Wisconsin projects that the Earth's climate is returning to that of the neo·boreal era (1600-1850) - an era of drought, famine, and political unrest in the western world." (August 1974)
What About Polar Bears and Arctic Warming and Antarctic Cooling?

· Polar Bears have Endured Warmer Periods than are Forecast by IPCC.  They evolved into their present form some 700,000 years ago (or 100,000 years ago) (or 200,000 years ago) (or before the beginning of the last interglacil) and their molars changed some 10,000 to 20,000 years ago. Importantly, polar bears were likely present in some final version of their present form, during the last interglacial (130-110,000 years ago), as late 2007 research indicates, when there was virtually no ice at the North Pole and average Arctic temperatures at that time were 5.7 to 9.5 deg. F (3 to 5 deg. C) higher than present (IPCC, 2007). This date of evolution should be determined factually, as a first step, before taking action. If polar bears survived the past interglacial, the present warming may be of little consequence. In any case, the 20 polar bear populations need to be looked at individually, in terms of their threats and adaptability, and the management systems that govern their conservation. 

· Imagine if it were so cold, there were no edges for the polar bears to hunt, and with the increased energy demands, there would be major reductions in populations. 

· The Arctic Reaches Record Low Ice Coverage in 2007

Will the expanding Antarctic ice cause a new ice age? 

"Science" (27 September 2007) reports that the loss of Antarctic ice triggered the last warming and eventual emergence from the last ice age. Will the current expansion of Antarctic ice coverage be sufficient to trigger the next ice age? The Arctic reached record low ice coverage in 2007, but Antarctic ice coverage at the same time was at or above the highest levels ever recorded.  In each case, reliable measurements date only from the arrival of satellite data in the 1970s, another usually omitted fact. Since the Northwest Passage was navigated by sailing vessels in 1903-1905 (Gjøa/Roald Amundsen) , and again in 1940-42 and 1944 (St. Roch), this recent reduction in Arctic ice may not be an indicator of warming. Antarctic Temperature Chart from CO2Science.org. The up-to-date Southern Hemisphere Sea Ice Anomaly chart is based on the era of satellite data, beginning in 1975. The current anomaly for the last 365 days is also available.

Older Climate Change News - Starting in 1895-2006

· New York Times, Feb 24, 1895 - Prospects of Another Glacial Period
· New York Times, Dec 7, 1905 - Amundsen Navigates Northwest Passage
· New York Times Oct 7, 1912 - Sees Glacial Era Coming
· New York Times Apr 6, 1919 - Do you Think our Climate is Changing? 

· New York Times May 15, 1932 - Melting Polar Ice Caps
· New York Times May 5, 1946 - Top of the World (book review includes NW passage made during WWII). Need subscription or pay.

· New York Times Feb 20, 1969 - Arctic Ocean Will Soon Be an Open Sea. Need subscription or pay.

· New York Times May 21, 1975 - Scientists Ponder Why World's Climate Is Changing; a Major Cooling Widely Considered to Be Inevitable
· Newsweek, April 28, 1975 - The Cooling World
· Harper’s, September 1958 - The Coming Ice Age (cover story). Need subscription or pay

Scientists have found other indications of global cooling. There has been a noticeable expansion of the great belt of dry, high-altitude polar winds — the so-called circumpolar vortex —that sweep from west to east around the top and bottom of the world. Indeed it is the widening of this cap of cold air that is the immediate cause of Africa's drought. By blocking moisture-bearing equatorial winds and preventing them from bringing rainfall to the parched sub-Sahara region, as well as other drought-ridden areas stretching all the way from Central America to the Middle East and India, the polar winds have in effect caused the Sahara and other deserts to reach farther to the south. Paradoxically, the same vortex has created quite different weather quirks in the U.S. and other temperate zones. As the winds swirl around the globe, their southerly portions undulate like the bottom of a skirt. Cold air is pulled down across the Western U.S. and warm air is swept up to the Northeast. The collision of air masses of widely differing temperatures and humidity can create violent storms—the Midwest's recent rash of disastrous tornadoes, for example.
Sunspot Cycle. The changing weather is apparently connected with differences in the amount of energy that the earth's surface receives from the sun. Changes in the earth's tilt and distance from the sun could, for instance, significantly increase or decrease the amount of solar radiation falling on either hemisphere—thereby altering the earth's climate. Some observers have tried to connect the eleven-year sunspot cycle with climate patterns, but have so far been unable to provide a satisfactory explanation of how the cycle might be involved.

Man, too, may be somewhat responsible for the cooling trend. The University of Wisconsin's Reid A. Bryson and other climatologists suggest that dust and other particles released into the atmosphere as a result of farming and fuel burning may be blocking more and more sunlight from reaching and heating the surface of the earth.

Climatic Balance. Some scientists like Donald Oilman, chief of the National Weather Service's long-range-prediction group, think that the cooling trend may be only temporary. But all agree that vastly more information is needed about the major influences on the earth's climate. Indeed, it is to gain such knowledge that 38 ships and 13 aircraft, carrying scientists from almost 70 nations, are now assembling in the Atlantic and elsewhere for a massive 100-day study of the effects of the tropical seas and atmosphere on worldwide weather. The study itself is only part of an international scientific effort known acronymically as GARP (for Global Atmospheric Research Program).

