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Introduction  
 
We’ve been told that the earth's surface is quite a bit warmer than calculations predict. Theory has it that 
heat-trapping “greenhouse gases” account for a 33° Celsius disparity. But it turns out that our airless moon 

is also quite a bit warmer than predicted. Might something be wrong with the prediction method itself, 
then? It's a natural question to ask, so let's look into it.  

 
 
The Theory  
 
Climate science's method of deriving a surface temperature from incoming radiant energy (whose intensity 

is measured in watts per square meter) is based on the Stefan-Boltzmann formula [1], which in turn refers 
to a theoretical surface known as a blackbody – something that absorbs and emits all of the radiance it's 
exposed to. Since by definition a blackbody cannot emit less than 100% of what it absorbs, this fictional 
entity has no option of drawing heat into itself, for that would compromise its temperature response and 

thus its thermal emission. Its 100% thermal emission effectively means that a blackbody is a two-
dimensional surface with no depth. 

 

               
 
The pictures above illustrate how strange an actual blackbody would be. The purple balloon has been 
converted to a blackbody, which is just as smooth as the real balloon yet reflects no light from its 

surroundings  — which is impossible because it's nearly as smooth as glass. Logically, then, this absolutely 
non-reflective balloon must be infinitely rough — but once again it can't be, because it is so smooth! In 
point of fact, a real-life blackbody can only be approximated by a hole, a dark cavity [2] that you can't see 
into, which is not something we normally regard as a “surface” to begin with.  

 
Treating the earth’s surface as a blackbody thus seems very problematic from the start, yet this is the first 
assumption climate science makes when predicting the earth's temperature [3]. 

 
Moreover, the principal method for predicting a planet's temperature is surprisingly arbitrary and simplistic. 

On the premise that a sphere has 4 times the surface area of a flat blackbody disc, the power of solar 
radiance on a sphere is assigned a value 4 times weaker [4]. In other words, if data indicate that one spot 
on your earth model receives 956 watts per square meter at solar zenith, you just divide 956 by 4 to get 

239, plug that into the Stefan-Boltzmann formula and obtain minus 18°, which supposedly gives you an 

average temperature for the earth's entire surface, regardless of whether this model rotates or not. [5] 

 
Is it any surprise, then, that even a relatively simple body like the moon would refuse to conform to such a 
method? 



 
Empirical reality  
 
Since an “average temperature” method provides no information about day and night temperatures within 

a particular zone, NASA scientists working on the Apollo project had to employ a blackbody sun-angle 
model to chart the lunar surface temperatures astronauts might encounter. Remember, a blackbody's 
temperature always agrees with the radiance it's being exposed to. So, after taking albedo (reflectance) 

into account, the temperature profile for a blackbody moon would look much like this. 
 
 

 
As you see, with the first glimpse 
of sunlight as lunar day 

commences, the blackbody's 
surface temperature rises and 
keeps rising till solar noon, after 

which the temperature decline 
mirrors the rise. Having emitted 
100% of its thermal energy at 

every step, however, this 
imaginary surface has nothing in 
reserve to last the night, meaning 
that a rotating blackbody surface 

theoretically remains at absolute 
zero for half of the time. 
 

 
 
 
But now let's look at what really happens. [6]  

 
 

 
The filled-in blue 

and orange zones 
depict the 
deviation between 

observed and 
predicted 
temperatures in 
the NASA 

experiments. 
Notice that the 
peak temperature 

actually occurs 
sometime after 
solar noon. The 

projected low 
temperature didn't 
plummet to zero 
in this case 

because the 
radiative 
contribution of a 

“full earth” in the 
moon's night-time 
sky had been 
anticipated.  

 



As the chart and the study indicate, actual daytime lunar temperatures were lower than expected because 

the real moon also conducts heat to the inside rather than radiating all of it to space. Conversely, actual 
surface temperatures throughout its two-week night were higher than expected because the moon "feeds 
on" the heat it had previously absorbed. Thus (within the zone in question) the surface of the real moon is 
roughly 20° cooler than predicted by day and 60° warmer by night, the net result being a surface that is 

40° warmer than predicted. 

 
To quote NASA's analysis, 
 

During lunar day, the lunar regolith absorbs the radiation from the sun and transports it inward 
and is stored in a layer approximately 50cm thick. As the moon passes into night, the radiation 
from the sun quickly approaches zero (there is still a bit of radiation from the earth) and, in 

contrast with a precipitous drop in temperature if it was a simple black body, the regolith then 
proceeds to transport the stored heat back onto the surface, thus warming it up significantly over 
the black body approximation. 

 
All without greenhouse gases.  
 
In other words, the components of a planet's mass itself, rather than an atmosphere, bring about an 
appreciable difference between its calculated temperature and its actual temperature [7]. Three 
dimensions count. 

 
Not only do solid surfaces challenge the blackbody premise, however, but gases too. The atmosphere of 
every planet in our solar system is also 'warmer than predicted’. [8] 

 

 

 
 

 
 
 

 
 
 

               Venus 

 
 
 

In brief, notice that a cooling atmospheric trend reverses at around 100 millibars for every planet except 
Venus, which shows a similar reversal except that it begins to warm at a lower pressure. [9]  
 
The red circles indicate the temperature assigned to each planet by a blackbody formula [10]. In every 
case, as pressure mounts the air temperature exceeds the planet's blackbody estimate.   
 
A blackbody calculation, then, doesn't prepare us for atmospheric temperatures either, let alone inert 

solids.  
 
 

Conclusion 

 

The Earth is not “unusually” warm. It is the application of the predictive equation that is faulty. The ability 
of common substances to store heat makes a mockery of blackbody estimates. The belief that radiating 

trace gases explain why earth's surface temperature deviates from a simple mathematical formula is based 
on deeply erroneous assumptions about theoretical vs. real bodies. These faulty assumptions are discussed 
in detail elsewhere, where they are shown to lead to the 'cold earth fallacy' [11]. 
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