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Chapter 1 - Analysis of climate alarmism, Part I

By Tim Ball

Introduction

The most fundamental assumption in the theory that human CO2 is causing global warming and climate change is that an increase in CO2 will cause an increase in temperature. The problem is that in every record of any duration for any period in the history of the earth exactly the opposite relationship occurs: temperature increase precedes CO2 increase. Despite that a massive deception was developed and continues.

How did the massive deception of human induced global warming bypass the normally rigorous scientific methods? Why does it continue to survive? Who orchestrated the science and the politics? What was the motive?

Two major factors explain how the Anthropogenic Global Warming (AGW) people got away with massive deception. First was exploitation of fear. The end of the world is coming, there's only a few years left became the mantra of everyone from UN Secretary General Ban ki Moon to Prince Charles. Second was exploitation of people's lack of knowledge or understanding of science. This is more easily exploited because of the distribution of people that understand science and those who have no idea and are often proud of the fact. After 25 years of teaching a science credit course for arts students my experience was that 80 percent of university students avoided science courses and 20 percent took them. Less than one percent was comfortable and did well in both. Interestingly, this percentage increased as more women moved in to sciences.

The challenge facing anyone trying to counter the exploiters is to bring logic, clarity and understanding in a way a majority of people can understand. You can write a book or make a movie that satisfies scientists, but a majority of the public will not understand. If you write for a wider audience, scientists will say it oversimplifies. Many have faced the challenge with documentaries and books about climate. Martin Durkin faced the challenge commendably with his documentary “The Great Global Warming Swindle.” A good book that straddled the dichotomy is Essex and McKitrick's “Taken By Storm” (Revised edition), but many say they get lost.

It's a problem science books face even if they're tailored for the general market. How many people read and understood Stephen Hawking's “A Brief History of Time”? Yet it was a massive best seller.

It's a challenge “Scientific American” faced as a journal on science for general consumption. Scientists reading articles outside their discipline found them interesting, albeit arcane. With one in their discipline they realized it was over-simplified and inadequate. As a business and losing market share they decided to boost sales by becoming sensational, which included touting the false science of climate change.

A major challenge for education is to prepare people for the evolving scientific and technologically dominated world. Many universities have different combinations of ‘required’ courses. These variably include a science credit for arts students, and humanities or social science courses for all students. All students need to understand science, but all science students must know the history of science, the social impacts and therefore the responsibility its practice requires.

In his 1961 retirement speech President Eisenhower anticipated the corruption of climate science of the last thirty years.

Yet, in holding scientific research and discovery in respect, as we should, we must also be alert to the equal and opposite danger that public policy could itself become the captive of a scientific-technological elite.


We can only achieve by overcoming the general public fear of science through education. Then they can spot exploitation like that practiced by the CRU, IPCC, and extreme environmentalists or at least understand what the few skeptics who refused to be silenced were saying. This book explains what has happened with climate science and what the skeptics are saying. It provides a chronology and significance of events, it examines the most significant issues, including limitations of the data, inadequacy of the computer models, lack of understanding of major astronomical, atmospheric, oceanic and terrestrial systems and shows how they were misused and manipulated.

Finally, it provides dramatic examples from specialists on how their portion of science was inaccurate and inappropriately used to distort climate science.





Chapter 2 – The Weakness of a Constant Irradiance Model

By Alan Siddons

It's important to understand that radiant energy models don't deal with sun and earth conditions as they actually exist.

[image: images]

If a somewhat realistic model were used, the Earth would naturally be hottest at the noon equator, coldest at the poles, but beyond that what? - wouldn't it be close to absolute zero on the shadow side?

Such a problem is hard to solve, especially considering that the earth also rotates, thereby adding the complication of exposure duration vs heat-retention. Modelers therefore find it much easier to avoid these difficulties by imagining that sunlight has equal strength all over the planet. They do this by diminishing sunlight's power to a quarter of its actual value.

[image: images]

This way, the model has the same temperature everywhere – cooler than reality at the equator, warmer than reality at the poles, cooler than reality on the dayside and warmer at night. On this imaginary earth it's the same temperature everywhere.

This is why, instead of the 1368 watts per square meter that the real sun actually radiates toward the earth, most often you'll see it expressed as 342 watts. 342 is what a modeler takes as the energy impinging on every square meter of the planet all at once.

All at once. Keep that in mind. Like the summer sun in the Arctic, a modeler's sun never sets.

Forgetting this can lead to confusion. Just as the model sun is always radiating 342 watts, a simplified model earth absorbing this amount emits 342 watts in return. Does this imply that the earth “loses”342? No, because it is constantly gaining 342 at the same time.

Emission can't occur without absorption. Effectively, a steady-state model makes the two identical, a simultaneous phenomenon. In particular fact, since there are some irradiance losses in real life, the earth model we go by continuously absorbs/emits around 240 rather than 342.

One might picture this energy as water being pumped along a pipeline.

[image: images]

100% of the solar power that the earth absorbs is continuously emitted into the vacuum of space, only at infrared wavelengths. There's always equal pressure in the system.

A modeler's planet earth, then, can never get colder than the heat it gains via 240 continuous watts per square meter. But can it get hotter?

Imagine that there's a kind of blockage “up there, “such that solar energy enters but some of the terrestrial energy can't get out. Let's say it's 50%.

[image: images]

As you see, 120 terrestrial watts thus escape to space but the other 120 are blocked. Remember, though, the earth itself remains at 240 because the sun is always shining. The problem before us is to decide on the effect such a blockage might have.

This problem is best approached by understanding why the sun is able to heat the earth in the first place. The profoundly simple answer is, because the earth is colder, is less energetic than the sunlight that falls on it. Indeed, if the earth were a self-luminous body radiating the same 1368 watts per square meter that the sun is aiming at it, nothing would happen, no heating would occur, no transfer of energy. 1368 and 1368 would not combine to warm the earth a total of 2736 watts per square meter. To the contrary, if the difference between the sun's radiance and the earth's radiance were zero, the heating impact of the sun would be the same. Zero.

[image: images]

This may seem astonishing but it's the nature of everyday reality. For example, a spotlight cast on a dark object will brighten it. But if the object is glowing sufficiently on its own, no change of illumination - that is, no transfer of energy - will result. The spotlight can't make the glowing object brighter because the spotlight is unable to add to the object's existing energy. There is no difference to overcome, and an energy transfer can only occur where a difference exists.

In short, radiant energy has but one way of exerting an effect: On a region of lesser energy. When a region possesses equal or greater energy, energy cannot flow there, cannot exert an effect. Greater thermal energy must move to lesser, hotter moving to colder.

This answers the question of a 50% radiant-blockage. The light cannot transfer its power downward - miraculously raising the earth to 360 W/m2 - because the earth below has twice the energy. Without a difference to overcome, energy makes no difference.

[image: images]

Given a continuous heat input, then, no additional heating can occur by adding a radiant barrier, even if it blocks 100% of the outgoing energy. The pipeline analogy is apt: a cul-de-sac will merely stop the flow; it cannot amplify the amount of energy involved, i.e., cannot raise the temperature. Otherwise, a beam of light could thermally excite a body to any magnitude; one watt per square meter could generate the heat of a billion watts or more. Just ensure that the target is surrounded by a reflector, and there is no limit to the power you'd obtain. You could melt an ingot of steel with a flashlight.

In reality, however, the intensity of an object's emission is a signal of its temperature. Sending that signal out and having it return does not change the signal. In other words, if the signal emitted by a 100 degree body is directed back to it, the body “reads” a 100 degree signal and responds accordingly, i.e, its temperature remains the same. This is how the reflective coating in a thermos helps keep hot coffee hot. The light an object emits is a temperature signal. The reflective coating in a thermos serves to expose hot coffee to its own emission, which thereby sustains its temperature. Doubling-back the coffee's signal doesn't amplify the signal; it does not and can not make the coffee hotter.

In sum, a constant-irradiance earth model is nothing but a constant temperature model. Although blocking its temperature signal (its emission) is widely believed to raise its temperature, this is not the case. A constant-irradiance model is thus unable to demonstrate the mechanism of a greenhouse effect, even though such a model (e.g., Kiehl-Trenberth) is always used to depict one. A proper earth model would have to incorporate the factors cited earlier, intense sunlight on one side, none on the other, the rotation period, subsurface heat retention and rate of release… and so forth. Yet to be mentioned factors may also play a role.

Only then – by a process of elimination – could a valid case be made that the some other factor heats the earth. As it stands, the model we're using is insufficient.





Chapter 3 – Basic Geometry

By Alan Siddons

The following describes the standard assumptions behind planetary temperature estimates. Whether those assumptions are valid is another question, and is dealt with elsewhere.

This rendering of a ball has a single source of light and I've made it slightly gibbous (more than half-lit to the eye) in order to emphasize its 3-dimensionality. What's observable about this ball is elementary but vital.

[image: images]

First of all, the light source can illuminate only half of the ball at any one time. Secondly, most light falling onto it falls obliquely, for only one point on the surface is perpendicular to the light source, thus receiving the maximum amount of energy.

Now, a 2-dimensional disk has four times less surface area than a sphere of the same diameter. Perpendicular to a beam of light, though, a disk's flat surface is able to absorb the full intensity. A hemisphere, by contrast, absorbs the same total amount but that amount is spread over a larger area, thus diluting it.

And to complicate matters further, Earth rotates and that's another issue the climate models can't deal with

[image: images]

This has a direct impact on the temperature the two surfaces can reach. A blackbody temperature equation for the disk goes like this.

Kelvin = (P ÷ 5.67)0.25 × 100.

Where P is the power of the beam impinging on the disk. Let's make it 1000 W/m2 here. Ergo,

(1000 ÷ 5.67)0.25 × 100 = 364.42

So 364.42Kelvin - or 91.27° Celsius - is the highest temperature the disk can reach. Notice another simple thing: the average and the peak temperature on a disk are identical, for the disk is receiving the same amount of energy everywhere.

The temperature equation for a sphere requires an adjustment. Since we know that the radiant power is diluted 4 times on account of its distribution over a greater surface area, we divide the initial 1000 W/m2 by 4. Ergo,

(250 ÷ 5.67)0.25 × 100 = 257.69

So 257.69 Kelvin - or minus 15.46° Celsius - is the highest AVERAGE temperature the disk can reach. But in this case the average and the peak temperature are not the same, for the sphere is not receiving the same amount of energy everywhere.

So 257.69 Kelvin - or minus 15.46° Celsius - is the highest AVERAGE temperature the disk can reach. But in this case the average and the peak temperature are not the same, for the sphere is not receiving the same amount of energy everywhere.

It is crucial to understand this distinction. Only one point on a sphere faces radiant energy directly. For that reason, only this single point can reach the temperature of a perpendicular disk. There is a simple way to quantify that temperature. Once you have determined the sphere's average temperature in Kelvin, multiply it by the square root of two. Ergo,

257.69 × SQRT2 = 364.42

In other words, the sphere's peak temperature and the disk's temperature are identical.

Let's test these equations in a real-life application. We will adopt NASA's figure of a 1370 W/m2 solar constant and have this fall onto the earth's moon, a sphere whose albedo (reflectance) is given as 0.07, thus an absorptance of 93%. So we divide radiance by four: 342.5, and multiply 342.5 by 0.93 to correct for reflection losses, obtaining 318.53 W/m2. Ergo,

Average Kelvin = (318.53 ÷ 5.67)0.25 × 100 = 273.77

Now to determine the peak temperature on that spherical surface, multiply average Kelvin by the square root of two.

273.77 ×SQRT2 = 387.17K

Alternately, going for the peak temperature alone, 1370 W/m2 × 0.93 = 1274.10 W/m2 absorbed.

So,

Disk Kelvin = (1274.10 ÷ 5.67)0.25 × 100 = 387.17K

The same.

Here below is how NASA handles the problem:

For slowly rotating planets like Mercury and the Moon, one must take into account that these bodies receive energy over their projected (disk) areas and emit energy, not over their full spherical surface areas but only over the same projected areas because the remaining surface area is considered to be too cold to radiate a significant amount of energy back to space. For such bodies, the thermal equilibrium is thus established when

[image: images]

and

[image: images]

or

[image: images]

where, as before, the Sun-Earth distance d is expressed in AU. A comparison of equations (10) and (13a) shows that for slowly rotating planets, the equilibrium temperature is higher by a factor equivalent to the fourth root of the projected area (i.e., the ratio of sphere surface-to-disk area), namely the fourth root of 4. Apply equation (13a), for d = 1 AU, ? = 1, and A = 0.07, to Earth's moon to obtain

[image: images]

which is the maximum temperature at the lunar equator at noon.

http://gltrs.grc.nasa.gov/reports/2001/TM-2001-210063.pdf



387K. NASA arrives at the same result.

By the way, notice the 394 above? That would be the peak Kelvin temperature if the 0.07 albedo loss weren't factored in.

Disk Kelvin = (1370÷ 5.67)0.25 × 100 = 394.26K

Divide that by the square root of two and you have the average temperature of a perfectly-absorbing sphere, 278.78 Kelvin.

Summary

The above outlines the assumed thermal response of a sphere that's absorbing radiant energy and has verified the standard methods with simplified blackbody equations.





Chapter 4 - The Impact of an Atmosphere

By Alan Siddons

If scientists of the past had known that the temperature of every planet with an atmosphere rises in direct proportion to atmospheric pressure, do you suppose they would have come up with a theory that attributed heating to the presence of certain trace gases that occupy less than 1 percent of our atmosphere? No, of course they wouldn't have. Yet trace-gas heating theory has taken root so firmly by now that fresh perspectives have gone utterly ignored.

Here's the temperature profile for Jupiter.

[image: images]

http://astronomy-guide.blogspot.com/2010/01/jupiters-layers-of-gas.html

Atmospheric heat rises with pressure. Is that the greenhouse effect at work?

Here is another view of Jupiter's temperature profile.

Atmospheric heat rises with pressure. Is that the greenhouse effect at work?

[image: images]

http://www.solarviews.com/cap/craft/013sei.htm

[image: images]




Here is Saturn's temperature profile.

Atmospheric heat rises with pressure. Is that the greenhouse effect at work?







http://physics.uoregon.edu/~jimbrau/BrauImNew/Chap12/FG12_04.jpg

Here are the temperature profiles of the four outer planets.

Atmospheric heat rises with pressure. Is that the greenhouse effect at work?

[image: images]

http://astronomyonline.org/SolarSystem/JupiterIntroduction.asp

Here's the temperature profile for Venus. Atmospheric heat rises with pressure. Is that the greenhouse effect at work?

[image: images]

http://www.daviddarling.info/encyclopedia/V/Venusatmos.html

Here's the temperature profile for Earth. Atmospheric heat rises with pressure. Is that the greenhouse effect at work?

[image: images]

http://www.astro.virginia.edu/class/oconnell/astr121/im/earth-atmprof-CM.jpg

To review:

[image: images]

As these graphs indicate, between 0.1 and 1 bar of pressure, the atmospheric temperature of every planet rises above a predicted blackbody limit. Is that the greenhouse effect at work?

[image: images]

http://lasp.colorado.edu/~bagenal/3720/CLASS14/AllPlanetsT.jpg

All planets with a substantial atmosphere show the same behavior, even Saturn's moon Titan. The atmosphere of Mars is just too vacuous to do the same.

Once again, look at Jupiter's atmosphere, composed almost entirely of hydrogen and helium, which are not so-called “greenhouse gases.”

Notice where the heating begins, like clockwork.

[image: images]

http://rst.gsfc.nasa.gov/Sect19/Sect19_15.html

Is this profile due to “downwelling flux” from “back radiating” gases or simply due to the HEAT generated by mounting pressure?

The theory of the greenhouse effect was concocted for the purpose of explaining why the earth is warmer than predicted. Yet every planet is warmer than predicted!

Might something also be wrong with the prediction method, then?





Chapter 5 - The Mother of all Averages

By Alan Siddons

Introduction

A blackbody is a theoretical entity that responds perfectly to radiant energy. Being perfectly absorptive (“black”) to all frequencies of electromagnetic radiation, a blackbody heats up in a very predictable way. Measure for measure, a blackbody is the most thermally efficient object possible.

Now, if a blackbody were a planet it would take the form of a sphere. In radiative physics, a blackbody “sphere” is effectively a flat disk that's been expanded 4 times and placed at twice the distance from the sun, thus allowing the inverse square law to reduce radiance on that disk by four times as well. 4 times larger, but also 4 times less energized. Given 1 unit of irradiance on a disk, then, the same irradiance on a blackbody sphere equals 0.25 units. The question is, does this version of a sphere mimic a real one?

[image: images]

Theoretically, it would seem so.

A disk's surface area consists of its radius squared × pi. So, with a radius of 1, a disk will have a surface area of pi, 3.14. A sphere's greater surface area consists of its radius squared × pi × 4, however. The same disk converted to a sphere will therefore have a surface area of 12.57, four times more than the original disk. Because this converted disk is four times larger but is exposed to the same amount of energy, each part receives four times less energy. It's the same effect as diluting whiskey with water.

To labor the obvious even further, the earth's sphere is made up of two hemispheres, call them A and B. The sun illuminates A and leaves B in the dark. Since each hemisphere has twice the surface area of a disk, X watts per square meter directed at Hemisphere A gets diluted to 0.5X W/m2 on its surface and of course 0 W/m2 get spread over Hemisphere B. The average amount of light absorbed by A and B combined, then, is (0.5X + 0X) ÷ 2 = 0.25X.

In short, it always works out the same: a sphere absorbs four times less per surface area than a disk. Thus it seems reasonable to calculate temperature on this basis. Simply adjust radiance to 0.25, apply a radiance vs temperature constant, and there you have your temperature. And, in fact, this is the accepted procedure.

There's a problem with this, however. And a huge one at that because radiance and temperature don't operate 1 to 1 together but on the basis of a 4th power law.

For example, if X watts of radiant energy raise an object's temperature to T (in Kelvin), then 16X is needed to raise the object to 2T. In other words, an object that has doubled its temperature is 16 times (2 to the 4th power) more energetic than before.

Because of this inequality between two quantities, 2 units of sunlight on surface A and 0 units of sunlight on surface B bring about two temperatures that are very different in combination than 1 unit of sunlight on both surfaces.

To prove this, let's do some calculations with real numbers.


•     A blackbody disk exposed to 100 W/m2 reaches a uniform temperature of 205K.

•     Under the same circumstances a sphere supposedly absorbs four times less energy and reaches an average of 145K

•     But two hemispheres will reach 172K and 3K respectively (3K being the practical bottom limit in space), thus averaging 87.5K, or 60% of the temperature predicted for a sphere.



For consider a planet that keeps one face to the sun. Half the planet's surface is constantly absorbing the available radiance while the other half absorbs nothing. Just as a perpendicular disk absorbs all the radiant energy impinging on it, a double-the-area hemisphere absorbs half, relatively speaking. As noted above, the result is 0.5 × radiance and 0 × radiance, yielding two temperatures to average: 172K and 3K in this case.

[image: images]

In terms of sunlight on a planet, then, the other hemisphere doesn't exist.

Thus, for a planet keeping one face to the sun, the traditional divide-by-four formula for temperature is inappropriate and misleading. The standard method robs Peter to pay Paul, underestimating the illuminated hemisphere's temperature for no good reason while arbitrarily adding heat to the shadow side.

Yet at any moment in time, every planet has but one face to the sun. Instant by instant, one hemisphere is absorbing all the radiant energy available while the other is absorbing none. No matter the scenario, nothing can alter the fact that one side is lit while the other side is in darkness. For decades this has been an unrecognized error in standard blackbody calculations for planets. An “average radiance equals average temperature” assumption is clearly incorrect.

The hemispherical formula (0.5X + 0) ÷ 2 = 0.25 is a perfectly valid description of average radiance absorbed on a complete sphere. But this formula must be adhered to for determining temperature as well, (T + 3) ÷ 2, although the result is stunningly different from what people have been led to expect.

As one proof of the standard method's illegitimacy, notice that if you follow the divide-by-four formula that you cannot answer the simple question of how warm an illuminated hemisphere is. You have only an average spherical temperature to go by with no handle on any figures that comprise this supposed average.

Ramifications

Perhaps the first thing to point out about the geometrically justifiable rule of (T + 3) ÷ 2 is that it is most applicable to a sphere whose depth and conductivity may be regarded as 0. To understand this in converse terms, take a round pebble floating in outer space.

Exposed to 100 W/m2, the pebble's outer surface will initially transfer warmth to its interior. In other words, the pebble will take time to warm up. Once conductive transfer has gone as far as it can go, there's no other means to store the heat, so the surface temperature will climb to a maximum, averaging 172K on the hemisphere facing the radiance.

But what of the other hemisphere? If the pebble is small enough, it's conceivable that nearly 100% of the pebble's acquired heat will migrate to the cold side, in which case both sides of the pebble will be at 172K, an average temperature 19% higher than predicted for a sphere absorbing 25% of the available radiance.

The larger the object, the less can conductivity transfer heat to the cold side, but there's still its stored heat to consider. If the sphere in question is a rotating planet and its soil holds onto 20K during the night, then the two sides will average (172 + 20) ÷ 2, i.e., 96K. The planet will be “hotter” than predicted by geometry but due to nothing more than a surface possessing depth and not releasing its heat instantaneously.

Dividing a sphere's radiant energy by four is thus geometrically unjustified, a wild stab in the dark. Unless one knows how much heat the sphere can transfer internally and retain during rotation, there is no legitimate way to stipulate its average temperature.

A blackbody calculation is merely guesswork that an actual physical body is under no obligation to obey, then. Qua sphere, a body can reach a temperature of (T + 3)/2 all the way up to (T + T)/2, temperatures lower and higher than a simplistic divide-by-four formula.

As a corollary, these facts also demonstrate that there's no such thing as “radiative equilibrium,” i.e., no condition set by a vague calculation that forces a planet to adjust its temperature.

It is believed, for instance, that the earth's “true” temperature is 255K, which would correspond to an ideal (blackbody) radiant emission of 240 W/m2. It is further believed that an emission less than this must be compensated for by raising the temperature until the emission equals 240 W/m2. Thus a radiative bottleneck is presumed to compromise the earth's emission such that an extra 150 W/m2 are required to emit 240 W/m2 in total. By this logic, the surface unaccountably rises to 288K, thus emitting 390 W/m2 that get bottlenecked – but since 240 W/m2 ultimately emerge, the 240 criterion is satisfied.

Yet nothing defines this criterion except a loosely formulated temperature estimate that doesn't incorporate real conditions. A rational estimate must begin by assuming half-lit and half-dark and proceed from there.

In short, a planet's true temperature can only be guessed at within a range of mathematically tenable possibilities, beyond which actual empirical measurements are demanded.

Midpoint conclusions

It has been demonstrated that the widely-accepted divide-by-4 rule cannot reliably predict the actual temperature conditions on a globe due to the deviations inherent in a 4th power law, which is also a 4th root law.

To explain further, 16 times more energy brings about a doubling of temperature because temperature conforms to the fourth root of the radiant energy. Thus,

1 unit of radiance = 4√1, i.e., one unit of temperature

2 units of radiance = 4√2, or 1.189207 units of temperature

4 units of radiance = 4√4, or 1.414214 units of temperature

8 units of radiance = 4√8, or 1.681793 units of temperature

16 units of radiance = 4√16, or 2 units of temperature

In detail, then, the divide-by-4 practice consists of mistakenly dividing a uniform disk temperature by the fourth root of 4.

Observe. A surface perpendicular to a radiant source of 1368 W/m2 (the earth's solar constant) will reach a maximum temperature of 394.11K, while a sphere under the same conditions is believed to receive ¼ the energy because of a 4 times greater surface area and therefore reach a temperature maximum of 278.68K.

In mathematical terms this means,

394.11 ÷ 4√4 = 278.68K

279K, then, is traditionally cited as the earth's highest possible blackbody temperature.

(See “An Analysis and Procedure for Determining Space Environmental Sink Temperatures With Selected Computational Results” for further discussion.)
http://gltrs.grc.nasa.gov/reports/2001/TM-2001-210063.pdf

But a hemisphere absorbs ½ the radiance available to a disk because its surface area is merely 2 times greater. The relationship between radiant energy and temperature therefore dictates that the hemisphere's average temperature is,

394.11 ÷ 4√2 = 331.41K

Given the other hemisphere absorbing zero, thus falling to 3K, the total sphere's temperature will average 167.20K.

Although real objects can reach temperatures very consistent with the Stefan-Boltzmann radiance vs. temperature formula, they take TIME to do so because their conductivity transfers heat internally. Until that heating process reaches saturation, a real object falls short of the predicted temperature. That's a key detail which the abstract physics of radiative forcing can't solve at a distance. You have to know the material's conductive properties.

Absent such specific information, the temperature estimate for a planet can only proceed on blackbody assumptions. Trimming the solar constant to average albedo, the angle of radiant energy on the planet's surface determines the temperature, followed by an equal allotment of 3K for the shadow side. The result will take a form like this:

[image: images]

Here is a thermal profile of blackbody earth, for instance. The symbols denote dawn, noon, sunset, and midnight. With 1368 Watts per square meter on a spherical body that reflects no light, the peak temperature reaches 394K, and the lowest temperature 3K (or ideally 0). A full dawn-to-dawn cycle consisting of 360°, my spreadsheet reports the average temperature within that span as 170.14K. Since the angle of incidence is plotted only in 1° increments, the combined temperatures can be considered an estimate, but it's in good agreement with the geometric formula that says the average temperature is 167.20K.

Evidentiary Support

To review what we've seen up to now, the traditional method of dividing radiant energy by four to determine a planet's temperature neglects the fact that under real conditions the light-receiving hemisphere will reach a temperature higher than predicted for the sphere as a whole and the dark hemisphere's temperature will fall dramatically lower, both hemispheres together comprising an average that cannot be reconciled with the standard calculation.

This cracks the very foundations of greenhouse heating theory, for the earth's “base” temperature is still a matter of fuzzy conjecture, still an unknown quantity. A geometrically justified rule for a sphere's average temperature is (A + B)/2, A and B being two hemispheres considered separately. Factoring in the object's heat transfer properties with rotation rate can produce a more accurate estimate, of course, but (X + 3)/2 is the most legitimate initial assumption, not a disk-derived temperature that's consistently 68% too high.

Adhering to this logic leads to a “bullet and plain” temperature profile, the natural result of low to high temperatures brought about by a varying daytime solar angle and flat-line nighttime temperatures. Conductive transfer and heat retention will necessarily alter this profile, of course.

As supporting evidence for all of the above I offer our Greenhouse Effect on the Moon paper, wherein the same kind of thermal profile emerged, both theoretically and empirically.

NASA investigators followed the same procedure for projecting a moon temperature. The divide-by-4 rule provides nothing specific, only a non-specific average. So NASA used the radiance vs. temperature formula itself and, as I have done, applied a sine or cosine rule to the angle of incident solar radiation in order to project a range of expected surface temperatures at various times of the day and compare this prediction to in situ measurements.

Their angle of incidence program gave them a profile that came close to reality. Even then, however, actual measurements differed from the prediction. Why? Because their program could not anticipate internal conductive transfer.

[image: images]

Blue is the profile predicted by the radiative knowns. The reason for nighttime temperatures not falling to 3K in this particular case is the earth's radiance during its “full moon” phases.

For my own spreadsheet calculations I plugged in a solar constant of 1368 W/m2, an average absorption of 0.89 (1 minus albedo) and estimated that a “full earth” at night would provide a “floor” of 35K, all of which in combination gave me this temperature profile based on angle of incidence for sunlight.

[image: images]

It closely mimics NASA's profile, although my predicted high is 382.79K whereas NASA's appears to be closer to 385K. From these inputs, the spreadsheet's AVG function over a 360 range returns 182.94K. This is in fair agreement with a paper calculation of (321.89 + 35) ÷ 2 = 178.45K

NASA, however, assigns 274.5 for the moon, a temperature 96K higher! Indeed, simply divide radiance by four, correct for albedo, and you'll hit something close to that figure too. It's standard procedure.

As indicated above, conductive transfer during the warm-up cycle will bring surface temperature to a value lower than predicted until the transfer is complete, just as the reverse transfer of internal heat during the cool-down cycle will bring surface temperature to a value higher than predicted until it is complete. Referring to the NASA paper and the chart above, notice that this is exactly what happens. The surface remains slightly cooler because conductive transfer never quite finishes. Some fraction of energy is still in the process of being tucked away when the bell rings and the sun passes its maximum height in the sky.

[image: images]

So too during the cool-down cycle: Surface temperature plummets to around 100Kelvin but then tends to hover there as the now-steeper thermal gradient between surface and depth draws out the internally-stored heat. Even this process never completes itself; however, as internal heat is still in the process of donating to the surface when it's saved by the bell and the sun begins to rise again!

On my spreadsheet I duplicated the actual lunar profile to a fair degree, as depicted in blue. The average function that reported a theoretical temperature (red) as 183Kelvin reports 204K as the empirical temperature (blue), 70.5K less than NASA's 274.5K figure.

Conclusions

Even with the addition of a “full earth,” the moon is a model of radiative simplicity. If the standard method of estimating a sphere's temperature has any validity, it would certainly show in this case. But it doesn't. Real temperatures on the lunar surface deviate only 14% from those predicted by (T + 35) ÷ 2 while diverging from the published value by 74%. (http://nssdc.gsfc.nasa.gov/planetary/factsheet/moonfact.html)

Summary

Reduce radiance on a disk by four times and its temperature will indeed fall to the level calculated for a sphere. But a disk's temperature is uniform, which can never be the case on a sphere that is half lit and half dark. A real sphere is something very different than a four times larger disk. This is a serious flaw in radiative physics as currently applied to planets and it brings about an inherent 68% error compared to a geometrically justifiable rule of averaging sunlit and dark hemispheres as an initial guess.

It is alarming that the practice of using 25% irradiance to set a planet's temperature hasn't been noticed as a mistake before. More alarming still is that this erroneous formula has morphed into a “law” of radiative equilibrium, the notion being that if a planet's temperature doesn't conform to a (flawed) calculation, so-called greenhouse gases are able to raise the planet's temperature until it does conform.

There is no physical reality behind a planetary blackbody estimate, thus no necessity driving a planet to adjust to it. Up to the present, climatology appears to have trusted a string of unexamined fictions, blackbody calculations being foremost among them. If climatology is to become a true science, these fictions have to be discarded and replaced with a strict regard for evidence.

Rediscovering RW Wood

You might have seen this passage several times but never noticed a telling detail before. It describes Professor R. W. Wood's greenhouse experiment in his own words. [5]

To test the matter I constructed two enclosures of dead black cardboard, one covered with a glass plate, the other with a plate of rock-salt of equal thickness. The bulb of a thermometer was inserted in each enclosure and the whole packed in cotton, with the exception of the transparent plates which were exposed. When exposed to sunlight the temperature rose gradually to 65°C, the enclosure covered with the salt plate keeping a little ahead of the other, owing to the fact that it transmitted the longer waves from the Sun, which were stopped by the glass. In order to eliminate this action the sunlight was first passed through a glass plate.

There was now scarcely a difference of one degree between the temperatures of the two enclosures. The maximum temperature reached was about 55°C.



So observe what Wood observed: His completely transparent salt enclosure reached a higher temperature than the infrared-opaque glass enclosure. Yet the IR opacity of glass is supposed to yield a higher interior temperature due to the blockage of outgoing heat rays. No indeed, however. Only after hobbling the salt pane with glass did the temperature of the two enclosures agree.

The sun radiates a range of wavelengths, including thermal infrared. But glass tends not to let infrared pass freely. Instead, glass absorbs and radiates it. Since the infrared-transparent pane, the salt plate, lets more sunlight into his box, then, the interior got hotter than the glass-covered box.

The point is that IR-absorbing gases reduce the amount of radiation we receive from the sun. More than this, however, Wood's experiment showed that trapping heated air was the only factor involved - since an absorption-free scenario yielded the highest temperature. Yet the selective absorptivity of glass became the very basis for the atmospheric theory, which is demonstrated ad nauseam in A Long List of Misconceptions below.

Comparing apples to pears

The thermal behavior of a real body vs. a blackbody can be compared to a race between the Tortoise and the Hare.

[image: images]

Constrained to emit 100% of the energy that impinges on it, a blackbody is unable to store any heat. As a result, the first slanted ray of light at dawn will raise its temperature immediately and predictably. The blackbody will thus reach its maximum temperature at solar noon, after which its temperature will fall as fast as it rose. Exposed to no light at night, the blackbody will radiate no energy at all — meaning that it's at absolute zero HALF of the time!

A real body is not as thermally receptive or responsive, however. It doesn't heat up as fast precisely because it's busy storing heat, conducting it internally into itself rather than fully radiating it. So it never gets as hot. But then it never gets as cold either. Reaching its highest temperature in the afternoon, it then begins to cool. And as it does so, the stored heat below now creeps toward the surface - because heat always flows from warmer to cooler. In effect, a real body is a thermal battery - something that's especially handy in the dark. A blackbody has no such attributes.

This is roughly how such a difference might play out, with both bodies starting off at zero.

[image: images]

By the second dawn, the tortoise is ahead and its average temperature — with a lower high but a higher low -- will thereafter keep exceeding the nimble hare's.

I should point out that a late-peaking phenomenon, a signal of the conductive storage of heat, is not just conjectural but is a matter of empirical fact.

[image: images]

Indeed, this same phenomenon was also observed on our barren, waterless moon after Apollo astronauts planted temperature sensors on the surface. [6]

A crucial difference is that the moon endures a two week night rather than one of around 12 hours. So it does cool down considerably.

But still not as much as a maximally radiating blackbody. And this gives it a higher than predicted average temperature. The blue zone depicts the moon's thermal handicap, the orange its advantage.

[image: images]

Moral of the story: A blackbody equation cannot predict a real body's temperature.

Yet the earth's “base” temperature, the central premise of greenhouse theory, is calculated by a blackbody equation.

How does air get warm?

Deprived of a heated surface to make contact with, air could only be heated by radiative transfer, which would be unfortunate for gases that are transparent to radiation. In the real world, however, the atmosphere is not deprived of a heated surface to make contact with. Thus it gets heated directly, not radiatively. Considering, then, that CO2 is only able to intercept about 8% of the earth's heat rays in the first place, and is outnumbered 2600 to 1, it's obvious that the majority gases excite trace gases far more than the other way around.

Moreover, 100% of this heated atmosphere is radiating IR toward the earth.

Question:

So why is it that only radiation from the trace gas component is held to be important?

Answer:

Because the founders of this theory misconstrued why glass enclosures get warm inside.

Glass is opaque to thermal-IR and this was thought to be the heating mechanism. Trapping outward radiation = raising the interior temperature. Although this assumption was subsequently proved wrong, the same mechanism was assumed to heat the earth's atmosphere.

By further misconstruing an infrared ABSORBER as an infrared BARRIER, then, IR-responsive trace gases became the sole focus of atmospheric heating.

In short, climate science is presently mind-locked on infrared absorption and is neglecting the flip-side of that coin.

Absorption and emission

Let's look at Kirchhoff's Laws.

Relative to the observer, an absorption spectrum signifies that a cooler gas is in front of a warmer (therefore brighter) body. This very fact alone proves that the cooler gas isn't heating the warmer body, i.e., the earth. I must say ‘relative to the observer,’ of course, because from another angle of view, an observer will notice that the “missing” wavelengths “absorbed” by this cooler gas are radiating from it, creating an EMISSION spectrum. In reality, no energy is trapped. What is being captured is simultaneously being released.

[image: images]

A previously heated object will naturally cool down if left alone, isolated from any heat source. One cooling mechanism is of course radiation. In that sense, then, “radiative cooling” is a legitimate concept, although it's a minor component compared to conductive and convective cooling.

This is why a spacecraft has such a hard time dumping internal heat to the surrounding vacuum of space [8]: radiative cooling is a sluggish process. But a constantly illuminated body that is radiating in response is not “cooling down.” A simple thermometer will verify that. If this body is a blackbody, for example, its molecules are vibrating in 100% correspondence to the energy they're absorbing, and this vibration is CAUSING the electromagnetic energy they emit. Cutting off this outgoing energy, then, will not make the incoming energy vibrate those molecules vibrate any MORE. This is why the suppression of “radiative cooling” does not raise a body's temperature.

As I say, hot coffee in a thermos has a lot of lessons to teach.

Summary

In 1938 a teleplay of HG Wells’ novel The
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