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No Ice Age

No chance of an ice age

Cook 10 John Cook, founder of Skeptical Science, studied physics at the University of Queensland, Australia. After graduating, he majored in solar physics in his post-grad honours year, Skeptical Science, January 27, 2010. http://www.skepticalscience.com/upcoming-ice-age-postponed-indefinitely.html
The 9th most popular skeptic argument is that we're heading into an ice age. The whole premise of the website Ice Age Now is that a new ice age could begin any day. Considering the skeptic aversion towards alarmism, it's surprising that this idea has gained so much traction. In the interest of lowering skeptics' stress levels, its time to put all those ice age fears to rest once and for all. Just a few centuries ago, the planet experienced a mild ice age, quaintly dubbed the Little Ice Age. Part of the Little Ice Age coincided with a period of low solar activity termed the Maunder Minimum (named after astronomer Edward Maunder). It's believed that a combination of lower solar output and high volcanic activity were a major contributor (Free 1999, Crowley 2001), with changes in ocean circulation also having an effect on European temperatures (Mann 2002). Could we be heading into another Maunder Minimum? Solar activity is currently showing a long term cooling trend. 2009 saw solar output at its lowest level in over a century. However, predicting future solar activity is problematic. The transition from a period of 'grand maxima' (the situation in the latter 20th century) to a 'grand minima' (eg - Maunder Minimum conditions) is a chaotic process and difficult to predict (Usoskin 2007). Let's say for the sake of argument that the sun does enter another Maunder Minimum over the next century. What effect would this have on Earth's climate? The difference in solar radiative forcing between Maunder Minimum levels and current solar activity is estimated between 0.17 W/m2(Wang 2005) to 0.23 W/m2 (Krivova 2007). In contrast, the radiative forcing of CO2 since pre-industrial times is 1.66 W/m2 (IPCC AR4), far outstripping solar influence. Add to this the extra CO2 emitted in upcoming decades and other greenhouse gases such as methane. The warming from man-made greenhouse gases far outstrips any potential cooling even if the sun was to return to Maunder Minimum levels. However, our climate has experienced much more dramatic change than the Little Ice Age. Over the past 400,000 years, the planet has experienced ice age conditions, punctuated every 100,000 years or so by brief warm intervals. These warm periods, called interglacials, typically last around 10,000 years. Our current interglacial began around 11,000 years ago. Could we be on the brink of the end of our interglacial? How do ice ages begin? Changes in the earth's orbit cause less sunlight (insolation) to fall on the northern hemisphere during summer. Northern ice sheets melt less during summer and gradually grow over thousands of years. This increases the Earth's albedo which amplifies the cooling, spreading the ice sheets further. This process lasts around 10,000 to 20,000 years, bringing the planet into an ice age. Not all interglacials last the same amount of time. An ice core from Dome C, Antarctica offered a glimpse of temperatures going back 720,000 years. Climatic conditions 420,000 years ago were similar to current conditions. At that time, the interglacial lasted 28,000 years, suggesting our current interglacial may have lasted a similar period without human intervention (Augustin 2004). The similar conditions between now and 400,000 years ago are due to similar configurations in the Earth's orbit. At both times, the forcing from orbital variations showed much less change then in other interglacials. Simulations with the current orbit find that even without CO2 emissions, the current interglacial is expected to last at least 15,000 years (Berger 2002). Of course, the question of how long our interglacial lasts without human intervention is moot. We are intervening. So what effect do our CO2 emissions have on any future ice ages? This question is examined in one study that examines the glaciation "trigger" - the required drop in summer northern insolation to begin the process of growing ice sheets (Archer 2005). The more CO2 there is in the atmosphere, the lower insolation needs to drop to trigger glaciation. Figure 3 examines the climate response to various CO2 emission scenarios. The green line is the natural response without CO2 emissions. Blue represents an anthropogenic release of 300 gigatonnes of carbon - we have already passed this mark. Release of 1000 gigatonnes of carbon (orange line) would prevent an ice age for 130,000 years. If anthropogenic carbon release were 5000 gigatonnes or more, glaciation will be avoided for at least half a million years. As things stand now, the combination of relatively weak orbital forcing and the long atmospheric lifetime of carbon dioxide is likely to generate a longer interglacial period than has been seen in the last 2.6 million years. So we can rest assured, there is no ice age around the corner. To those with lingering doubts that an ice age might be imminent, turn your eyes towards the northern ice sheets. If they're growing, then yes, the 10,000 year process of glaciation may have begun. However, currently the Arctic permafrost is degrading, Arctic sea ice is melting and the Greenland ice sheet is losing mass at an accelerating rate. These are hardly good conditions for an imminent ice age. 
No ice age

Zabarenko 11 Deborah Zabarenko, environment correspondent for Reuters, Reuters, June 15, 2011, http://www.reuters.com/article/2011/06/15/us-climate-sunspots-idUSTRE75E5L620110615
(Reuters) - Sunspot cycles -- those 11-year patterns when dark dots appear on the solar surface -- may be delayed or even go into "hibernation" for a while, a U.S. scientist said on Wednesday. But contrary to some media reports, this does not mean a new Ice Age is coming, Frank Hill of the National Solar Observatory said in a telephone interview. "We have not predicted a Little Ice Age," Hill said, speaking from an astronomical meeting in New Mexico. "We have predicted something going on with the Sun." The appearance of sunspots helps predict solar storms that can interfere with satellite communications and power grids. Hill and other scientists cited a missing jet stream, fading spots and slower activity near the Sun's poles as signs that our nearest star is heading into a rest period. "This is highly unusual and unexpected," he said in a statement released on Tuesday. "But the fact that three completely different views of the Sun point in the same direction is a powerful indicator that the sunspot cycle may be going into hibernation." That hibernation would not begin now, as the current sunspot cycle, the 24th, has recently passed its minimum. Hill and his colleagues pondered a slowdown in sunspot activity in the 25th cycle, expected sometime around 2019. They also wondered whether this possible slowdown, or even a long cessation of sunspot activity, indicates an upcoming return of the Maunder Minimum, a 70-year sunspot drought seen from 1645-1715. 'HUGE LEAP' They had no answer as to whether this might be true, and said nothing about whether the Maunder Minimum -- named for astronomer E.H. Maunder -- was related to a long cold period in Europe and other parts of the Northern Hemisphere known as the Little Ice Age. How strong a connection is there between a Little Ice Age and a Maunder Minimum? "Not as strong a connection as people would like to believe," Hill said by phone. "The Little Ice Age actually lasted for hundreds of years, of which the Maunder Minimum was only a small segment ... My personal opinion is that there is only an anecdotal connection without a whole lot of scientific background behind it." Several websites and blogs have argued that the potentially cooling influence of a lower level of sunspot activity could cancel out the warming caused by human activities that generate climate-warming greenhouse gases. Hill disputed this. "In my opinion, it is a huge leap ... to an abrupt global cooling, since the connections between solar activity and climate are still very poorly understood," he said in an e-mail.
No ice age for over half a million years

Hollan 2k Jan Hollan, working at the Nicholas Copernicus Observatory and Planetarium in Brno, also a member of an Ecological Institute Veronica, December 18, 2000, “No soon Ice Age, says astronomy” http://amper.ped.muni.cz/gw/articles/html.format/orb_forc.html

However, if the driving factor is a change of insolation, we are not limited to guessing that the present post-glacial period will be similar to the previous ones, but we can rely on astronomical ephemerides of future insolation. They say clearly, that the present warm period is to last at least as long as the past cold period! This holds for sure even with no anthropogenic enhancement of the greenhouse effect. For the future one hundred thousand years the Earth orbit will be almost circular, and therefore no very cold summers can appear in northern latitudes. Cold summer millennia occur just then, when the Earth goes through apohelion (farthest point of its orbit from the Sun) during the northern warmest months, and when this apohelion is far indeed. The latter condition is true only in times, when the orbital eccentricity is large. It will be large only half a million years later, so there is no danger of a glaciation before that. Now, let's visualise the correspondence between insolation and global temperatures. To do that, data from http://www.ngdc.noaa.gov/paleo are needed. The above picture made from them displays three curves. The top one gives the average insolation of 65 degrees northern latitude (Watts per one square meter of a horizontal atmosphere) in mid-July. As seen, it varies from some 390 to 490 W/m2 (the data are taken from [1]). The middle curve represents well the global temperatures. More accurately, it partly neglects northern hemisphere, as the data are from the Antarctic Vostok ice core [2]. The bottom curve is from Greenland GRIP core; not the temperatures themselves are given, but just relative abundances of an O18 isotope. These are indicators of the ruling temperatures in the northern Atlantic. It is apparent that many abrupt changes appeared there, almost surely caused by different states of warm northward Atlantic conveyor belt. However, a smoothed curve would be quite similar to the middle one, i.e., the long-period temperature changes are really global. The correspondence of insolation of northern latitudes and global temperatures is striking. How is that possible? The answer is in trends of glaciation. Warm northern summers tend to diminish the ice sheet, whereas during cold ones (and warm winters with more precipitation) the permanent snow cover grows. This affects not only the Earth albedo, but somehow also the methane concentration in the atmosphere - much methane is contained in hydrates in permafrost and sea bottom in northern latitudes, and warming can release much methane into the air. The large global temperature changes are just triggered by changing insolation, their large amplitude is however possible just through a large change in greenhouse gases concentration, as figure 2 shows. The methane data are from [4], CO2 ones from [5]. Now, the future. To get the insolation of the northern 65 degrees parallel, I have employed the programme insola from [6]. The result is in the following figure. You may note, that the values for the past 260 thousand years are a bit higher than in the first figure. This is mostly due to a different part of summer for which the data hold (and to a different ``solar constant'', I took 1366.3 W/m2). The main result is, that the mid-summer insolation of relevant northern latitudes will be not as low as at the onset of the last glaciation (110 ka before) another 0.6 Ma. The first ever pronounced fall of summer insolation happens some 130 thousands years from now, but it is not at all so deep as those ones that started the last two Ice Ages. So, we can say there is no conceivable cause for another glaciation for at least those 130 ka. Quite probably, another glaciation cannot come sooner that 620 thousand years from now. To be worried that ice sheets will spread soon is really a queer attitude. We should be more concerned with the possibility of a runoff greenhouse effect which could turn our Earth to another Venus before that half-a-million years!
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