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ABSTRACT 

 
Through this experiment, I have put under scientific scrutiny the hypothesis of backradiation emitted by 
the atmosphere heating up the soil. After several sessions of observations using a special device to avoid 
that downward radiation touched the surface of soil, I found that the warming of the surface by 
backradiation is unacceptable; therefore, downward radiation from the atmosphere have no effect neither 
produce any changes of surface and subsurface temperatures because such downward radiation from 
the atmosphere is not absorbed by the surface; there is no effect on the temperature at the boundary 
layer and there is no effect on the temperature of soil at 10 cm depth from the surface. In the course of 
this investigation, an unexpected source of downwelling radiation has been discovered. 

 

 
INTRODUCTION 
 
Background 
 
After the results of my experiments on the greenhouse effect in greenhouses and backradiation were 
published 

1, 2
 demonstrating that the phenomenon of trapping of longwave thermal radiation by the 

atmosphere was not a physical phenomenon and that backradiation actually was due to emissions from 
globules of warm air conveying thermal energy to other parcels of air, a late possibility on a cause of the 
greenhouse effect remained as a physical phenomenon not related to longwave thermal radiation trapped 
by greenhouse gases in the atmosphere, but to downward emissions of thermal radiation from the 
atmosphere to the surface, incorrectly renamed as backradiation

3
. 

 
The hypothesis argues that thermal radiation emitted by the atmosphere is capable of heating up to 
warmer systems through active and instantaneous absorption of this thermal radiation emitted by a colder 
body as the air is with respect to the surface 

3
. 

 
From then on, a debate about the effects of backradiation on the content of thermal energy in the surface 
has risen among scientists

3, 4
. For this reason, a series of observations is needed to verify or falsify such 

assertions. In other words, an experiment is needed to test the backradiation hypothesis, which talks 
about colder systems which spontaneously warm up to warmer systems

5, 6
. 

 
 
THEORY 
 
On the Selection of Materials: 
 
To obtain a valid series of observations, the selection of materials is essential. The researcher must be 
extremely careful with respect to thermal properties of the materials to be used in direct observations and 
controlled experimentation, in particular the thermal properties related to density, specific heat, thermal 
conductivity, thermal diffusivity and emissivity. 
 

The concept ʍ*Cp represents the capacity of any material to store energy. The higher the product of 
density by specific heat, the higher the capacity of the material to store energy. This potential to store 
energy is called Thermal Capacity and it is represented as prime kappa (əô). 
 
On the other hand, the quotient (k/kô), or thermal diffusivity Ŭ, is the capacity of the materials to dissipate 
energy; therefore, the higher the thermal diffusivity value, the faster the dispersion of energy towards 
other systems. 
 
Thermal energy is dispersed rapidly through substances (molecules and atoms) with high Ŭ values and 
slowly through substances with low Ŭ values. 
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For example, thermal energy diffuses faster through air than through Araucaria wood (please, see table 1 
and graph 1). Thermal energy diffuses more rapidly through Araucaria wood than through polystyrene 
and more rapidly through polished aluminum than through Araucaria wood. 
 
I used plates of Araucaria araucana wood, window glass, polished aluminum, polycarbonate and 
polystyrene as shields to obstruct the transmission of thermal radiation and of any longwave radiation 
from the atmosphere towards soil and plates, and from soil towards those plates whose temperature will 
be recorded. 
 
Placing each shield in the correct order is very important to obtain valid results; for this reason, I 
positioned each material in such way that any thermal radiation from atmosphere or from soil would not 
impinge on the plates whose temperatures will have to be recorded. 
 
The skeleton of the system was made of Araucariaôs wood and a dome of polycarbonate covered with a 
sheet of polished aluminum 0.3 mm thick was placed above the remaining plates (please, see figure 1 
and figure 2). 
 
According to this arrangement of plates and devices of the structure, the total change of temperature of 
the Araucariaôs wood plate caused by any existing backradiation will be reduced from perceptible and 
measurable 0.2 °C down to imperceptible and immeasurable 0.000005 °C. Consequently, any decrease 
of the wood panelôs temperature equal to 0.2 ÁC will be detected by thermocouples instantaneously soon 
after the dome and shields will be placed in the correct order. 
 
An inherent problem associated to thermal energy taken off from materials by convection which could 
give  
biased measurements of temperature of the materials used in the experiment was present. To avoid this 
problem, I opted for insulating thermocouple probes with extrusive polystyrene. 
 
Because the plate of polystyrene absorbs energy through the lower and upper surfaces, I placed a cotton 
layer 5 mm thick between the polished aluminum sheet and the polystyrene plate to block thermal 
radiation from the soil towards the polystyrene plate (Graphic 2 and Figure 3). Additionally, I covered the 
upper surface of the plate of polystyrene (Styrofoam) with aluminum foil to reflect 98% of thermal 
radiation emitted by the Araucaria wood plate towards the polystyrene plate. This way, any possible 
fluxes of longwave thermal radiation, downwards and upwards, will be blocked almost absolutely. 
 
The four sidesô surfaces of the polystyrene plate were covered with ultra-polished aluminum tape with a 
reflectance coefficient of 0.98. This means that each 100 W of power impinging on the side surfaces 
polystyrene plate would be reduced to 1.5 W only by reflection. Any incident backradiation on the upper 
and lower surfaces of the polystyrene plate will be reduced to inconsequential magnitudes. 
 
After eliminating any longwave radiation impinging on the surface of the polystyrene plate and black soil, I 
expect results showing dramatic droppings of the polystyrene plate and black soilôs temperatures. 
 
If backradiation exists, the temperature of the polystyrene plate and black soil will decrease considerably. 
If backradiation has not the magnitude adduced by some authors, the temperature of the polystyrene 
plate and black soil will stay constant or will vary according to the temperature of surroundings. 
 
I will place another structure made with Araucaria wood, with a polystyrene plate placed at 1 m above the 
surface. This structure will have not any shield neither a dome to blockage backradiation. I expect the 
temperature of the polystyrene plate will change according to the temperature of the sky recorded with a 
pyrometer; conversely, the temperature of the polystyrene plate of the shielded structure must diminish. 
 
To avoid reflections of thermal radiation from the glass surface, the glass plate will be placed in touch with 
the upper surface of the Araucaria wood plate. 
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Theory: 
 
Satellite measurements of outgoing Earthôs radiation reveal an amount of 240 W/m

2
; nevertheless, the 

supposed amount of backradiation given by some authors
15

 is 333 W/m
2
. The structure that I constructed 

blocks 98% of downwards thermal radiation; consequently, if the amount of thermal radiation emitted by 
the atmosphere towards the surface were present, the change of temperature (ȹT) in the polystyrene 
plate would decrease by: 
 

ῳὝ 
Ὁ

ά ὅzὴ

σσσ ὐ

πȢχρσυ ὯὫzρσππ 
ὐ
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 πȢσφ ὑ 

 
 
Assuming that backradiation amounts for 333 W/m

2
, and the initial internal temperature of the polystyrene 

plate is 283.1 K (9.9 °C), the final internal temperature (Tf) of the polystyrene plate would diminish to: 
 
Ὕ  Ὕ ɀ Ὕ  ςψσȢρ ὑ ɀ πȢσφ ὑ  Ȣ  ╚ Ȣ Ј╒ 

 
The measurements made with pyrometers and pyrgeometers during clear nighttimes shows an averaged 
blackbody thermal radiation from the atmosphere of 33.2 W/m

2
; therefore, the blockage of 98% of such 

amount of thermal radiation would make the temperature of the polystyrene plate diminishes by 0.036 K: 
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Such change of temperature is insignificant and impossible to measure; therefore, any changes of 
temperature in the polystyrene plate, higher than 0.1 K, must be attributed to other forms of heat transfer 
and to other sources of thermal radiation, except backradiation absorbed by the surface of the 
polystyrene plate and transferred by conduction towards the inner mass of this plate.

7
 

 
The change of temperature of the polystyrene plate caused by 333 J of energy impinging on its upper 
surface would be 0.4 K; consequently, for an average inner initial temperature of the polystyrene plate of 
283.1 K, the corresponding final temperature of the polystyrene plate, after blockage of backradiation by 
means of dome and shields, would be 282.7 K in average. 
 
As emissions from the polystyrene plate towards the atmosphere will also be blocked, I expect the 
temperature of the polystyrene plate as well as of black soil, which will be used through the first phase of 
the experiment, increases. The same phenomenon will happen during the second phase of the 
experiment at open field during nighttime and at BioCabôs edifice terrace during nighttime. 
 
If backradiation would have an effect on warmer systems, the surface temperature of the Araucaria wood 
plate used in the first stages of the experiment conducted at open field would remain constant or would 
change consistently in proportion to changes of the amount of thermal radiation from atmosphere 
(backradiation). Conversely, the temperature of Araucaria wood plate would diminish instantaneously as 
soon as the glass plate and the dome would be placed on the upper level of the structure with the 
purpose of blocking backradiation. 
 
By following Plankôs Law, we find that warm surfaces inside a black recipient do not absorb thermal 
radiation whenever the thermal radiation inside the deposit is not warmer than the walls

8, 9
. If the latter 

were the case, i.e. warmer walls and colder radiation, the walls would emit radiation towards the inner 
space of the recipient and the inner space of the recipient would absorb thermal radiation emitted by the 
walls until the temperature of radiation of both systems equals

8, 9
; that is, until the temperature of the 

radiation of the inner space be the same as the temperature of the walls. If the case were the opposite, 
i.e. thermal radiation in the inner space warmer than the walls, the walls would absorb thermal radiation 
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from the inner space of the recipient until the wallsô temperature equals the temperature of the thermal 
radiation filling the inner space of the recipient 

6, 8, 9
.
 
 

 
Let us assume the Earth is such recipient. The walls would be represented by the surface of the Earth 
and the atmosphere would play the role of the space of the black recipient. We know that the Earth is not 
an isolated system; we also know that the Earth is not a blackbody; nonetheless, let us assume that the 
Earth is an isolated blackbody for a moment. If the atmosphereôs radiation were warmer than the surface, 
then the surface would absorb thermal radiation from the atmosphere until the temperature of the surface 
equaled the temperature of the atmosphere. As soon as temperatures of surface and atmosphere equals, 
a mutual exchange of thermal energy would take place and thermal equilibrium would be maintained. 
 
Nevertheless, if the Earthôs surface were warmer than the atmosphere, thermal radiation emitted by the 
surface would be absorbed by atmospheric molecules and particles or by quantum/waves in the 
atmosphere until both temperatures equaled. 
 
The explanation on the unidirectional trajectory of thermal radiation from warmer systems to colder 
systems resides on several factors, although the most important one is the easiness of colder systems to 
be excited and the resistance of already excited systems to be excited.

8, 9
. 

 
The extent of resistance of any real system to absorb thermal radiation depends on the content of thermal 
energy of quanta and of the absorber, the degree of excitation of absorbent particles and the availability 
of quantum microstates of the absorber and the surroundings. The latter depends directly on the 
capability of the system to be excited by thermal radiation. A system that contains more particles with low 
content of energy than particles with high content of energy is more excitable than a system that contains 
more particles with high content of energy 

6, 8, 9
. The energy of excited particles cannot change unless a 

full quantum step is given. 
 
Not less important is the fact that quantum/waves emitted or scattered by molecules emerge from the 
electronic orbits with a longer wavelength and lower frequency so they cannot be absorbed by the same 
molecular species. The shift in wavelength is so important that such emitted quantum/waves cannot be 
absorbed again by the molecules of the primary source of radiation.

10, 11 

 
In addition, the randomized trajectory of emitted quantum/waves by molecules is another factor which 
impedes that warmer systems absorb those quantum/waves. 
 
It is well known that cloudiness, and density and altitude of clouds affect the temperature of surface and 
low troposphere by five main mechanisms: thermal radiation from clouds, back reflection of surface 
thermal radiation, condensation and evaporation, and scattering of thermal radiation from Earthôs 
surface

12
. 

 
The effect of blockage of thermal radiation from Earthôs surface by clouds has been measured at ground 
level. The outcome is more noticeable during nighttime, when direct solar radiation is not present; for this 
reason, I will conduct the last experiments during cloudy nights using the same structure without shields 
for control and with shields as subject to experimentation. (Please, see figures 1 and 2 of annexed 
document). 

 

EQUIPMENT AND MATERIALS 

 
(Please, refer to Figures 1-7 found in the annexed document). 
 
4 Thermocouple Probes with responsive tips of 5 mm length and 3 mm diameter (thermocouples built 
inside stainless steel rods): 
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3 CEM
®
 Thermocouple probes, Model DT-131. Range of Temperatures: -40 to 250.  Accuracy of 0.03 °C. 

Resolution of 0.1 °C. 
 
1 Hanna Thermocouple probe; Model 50-HI98503. Resolution of 0.1 °C. 
 
1 Pyrometer ExTech, Model 42530-EU. Range 117 to 22950 W/m^2. Spectral Response 6 to 14 ɛm. 
Resolution 0.1 °C. 
 
1 ExTech TH10. Temperature USB Data-logger. Resolution 0.1 °C. 
 
1 EL-USB-1 Temperature Data Logger with thermocouple probe type K. Internal Resolution 0.5 °C. 
 
Heat Sink. Coefficient of Heat Dissipation of 0.85. 
 
Styrofoam (25.4 mm thick). 
 
Glass Window 6 mm thick. 
 
Araucaria Wood (Araucaria araucana L) 6 mm thick. 
 
Polycarbonate dome. 
 
Polished Aluminum Sheet (0.2 mm thick). 
 
Reynoldsô Wrap (Aluminum foil) 0.05 mm thick. 
 
 
LOCATIONS AND GENERAL WEATHER CONDITIONS DURING RESEARCH. 
 
The experimental phase was based on two phases at different locations. The first phase was conducted 
at the terrace of Biology Cabinet building and the second one was conducted in a public park in San 
Nicolas de los Garza, Nuevo Leon, Mexico (Please, read the section on Acknowledgments). 
 
Settings: Terrace Location: 
 
Cement floor. This condition generated a solvable problem with emissions of thermal radiation from the 
ground, which was eliminated by placing two large plates of Extrusive Polystyrene upon which the boxes 
containing black soil were placed. The plates of polystyrene delay conduction and irradiation of heat from 
the surface to the boxes. 
 
Except for the experiment in the open field, where the structure with dome was placed on dry soil, the 
structures used in the experiment were always placed upon those plates of Extrusive Polystyrene. 
 
Total area of work of 43.2 m

2
. 

 
Ample and unobstructed visibility towards the sky. 
 
Settings: Public Park Location 
 
Soil floor. To avoid the problem of emissions and conduction of heat from the floor to the sensors I used 
materials with high thermal capacity and low thermal diffusion. Thermal properties of these materials are 
described in Table 1 of the annexed document. 
 
Total area of work of 100 m

2
. 

 
Ample and unobstructed visibility towards the sky (about 400 m

2
). 
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Nearest sidewalk of cement at 5 m away. 
 
Nearest light source at 20 m away. 
 
Nearest street at 100 m away. It is worth mentioning that there was not transit of motorized vehicles 
during hours of observation. 
    
Time of observations and weather conditions. 
 
I made observations during nighttime and daytime along several days, not continuously due to rain and/or 
high levels of smog, starting on December 4, 2011. The sky was cloudy along few hours of my 
observations; most times the sky was completely clear. 
 
 
GENERAL PROCEDURE 

I constructed two structures of Araucaria araucana L. wood. The description of structures is as follows: 
 
First Structure (S1): 
 
The structure has a removable reflective hemispherical surface made of polycarbonate (RHS) (Figures 5 
and 6) covered with polished aluminum sheet 0.2 mm thick (Figure 6). 
 
I attached a glass window (GW1) below the polycarbonate hemispherical surface, which purpose is to 
reflect and filter any thermal radiation capable to cross the polycarbonate hemispherical sheet. 
 
I placed a removable second glass window with a surface area of 0.281 m

2
 and thickness of 6 mm, 5 cm 

below the glass window (GW2) attached to the polycarbonate dome 
 
I placed a removable 0.53 m x 0.53 m polystyrene plate, 24.5 mm thick, 10 cm below GW2. The purpose 
of this polystyrene plate is to block any radiation reflected and/or emitted from GW2 towards the surface. 
 
I placed a removable 0.53 m x 0.53 m polystyrene plate 24.5 mm thick, which was covered with polished 
aluminum sheet, 0.2 mm thick, on which I attached a heat sink (Figure 4) to dissipate towards the 
atmosphere any possible thermal energy from the surface that could be absorbed by this shield. The heat 
sink reduces about 85% of the excess of thermal energy absorbed by the polished aluminum sheet and 
the polystyrene plate. 
 
A box filled with 10 kg of black soil was placed below the structure as subject of experimentation. 
 
A box filled with 10 kg of black soil was placed in the open, without shields to be used as control subject. 
 
 
Second Structure (S2): 
 
The structure has a removable reflective hemispherical surface made of polycarbonate (RHS) (Figures 5 
and 6) covered with polished aluminum sheet 0.2 mm thick (Figure 6). 
 
I attached a GW1 below the polycarbonate hemispherical surface. 
 
I placed a GW2 at 10 cm below GW1. 
 
I attached an Araucaria araucana wood plate 0.53 m x 0.53 m x 0.006 m immediately below GW2. The 
plate was not sandpapered, burnished or varnished to avoid increase of reflection from woodôs surfaces. 
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The bottom surface of the wood plate was painted with matte black paint with reflectance coefficient of 
0.03. 
 
I placed a polystyrene plate with its bottom surface covered with a layer of white cotton, 5 mm thick, to 
delay heat transfer from the air below to the bottom surface of the polystyrene plate above; this layer of 
white cotton was covered with polished aluminum foil, 0.05 mm thick, to avoid flow of thermal radiation 
from the air below to the bottom surface of this polystyrene plate. The upper surface of this polystyrene 
plate was covered with polished aluminum sheet 0.2 mm thick to avoid any thermal radiation from the 
wood plate above impinges on the surface of the polystyrene plate. The sides of this polystyrene plate 
were covered with 0.07 mm thick polished aluminum tape. This polystyrene plate was the subject of 
experimentation during the second and third phases of the experiment. 
 
I placed a removable 0.53 m x 0.53 m polystyrene shield, 24.5 mm thick, which was covered with 
polished aluminum sheet, 0.2 mm thick on which I attached a heat sink (Figure 4) to dissipate any 
possible thermal energy from the surface that could be absorbed by this shield towards the atmosphere. 
The heat sink reduces about 85% of the excess of thermal energy absorbed by the polished aluminum 
sheet and the polystyrene plate. 
 
Directly below the polystyrene shield with the heat sink, I attached an Araucaria araucana wood shield, 6 
mm thick, with its bottom surface painted with matte black paint to delay transfer of thermal radiation from 
the surface to the polystyrene shield with the heat sink above the surface. 
 
 
First phase of researching 
 
One of the structures was used during the first phase of the experiment, which consisted on placing two 
boxes, isolated with polystyrene 25.4 mm thick, containing equal volumes of black soil (10 kg into each 
box) on the floor, one of them under direct action of thermal radiation and the other one shielded with a 
dome of polycarbonate 3 mm thick covered with polished aluminum sheet 0.2 mm thick and a glass 6 mm 
thick inserted below the dome of polycarbonate. (Please, see Figures 5 and 6 in the document annexed). 
 
I inserted calibrated thermometers of penetration 10 cm depth into black soil contained by the isolated 
boxes, one of them inserted into the black soil of the box that was to be exposed to thermal radiation from 
the atmosphere and the other one inserted into the black soil that was to be placed below dome and 
shields. (Figure 4). 
 
The first phase of the experiment consisted on placing a box containing black soil under the structure with 
dome and shields, onto a plate of polystyrene placed on the floor, and placing another box containing the 
same volume of black soil onto a plate of polystyrene for being exposed to thermal radiation from the 
atmosphere (ñbackradiationò) effects. The purpose of the plates of polystyrene on which the boxes were 
placed was to block radiation from cement floor to the volumes of black soil in the boxes. 
 
Backradiation was measured with pyrometers which were directed towards the open sky at Zenithal 
angle. For measurements of thermal radiation from soil surface and shieldsô surfaces I placed the 
pyrometer towards soil and shields, one at one time, at Nadir angle. 
 
Second phase of researching 
 
The first phase was repeated excluding the boxes with black soil placed below the structure with dome. 
The experiment was conducted in the open field during nighttime. 
 
During this phase of the experiment, I recorded the temperature of the shielded plate of polystyrene, of 
the Araucaria wood plate and the inner temperature of the polystyrene plate, as well as the thermal 
radiation emitted by the atmosphere (I. R. sky. Table 8 in the document annexed). 
 
Third phase of researching 
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This phase of the experiment was conducted during nighttime at the terrace of BioCabôs edifice. 
 
I chose a night when overcast sky prevailed. I recorded the inner temperature of the polystyrene plate, 
the temperature of the low atmosphere and the Thermal Radiation from the sky from 1:30 AM to 9:00 AM 
(Table 9 of the document annexed). 
 
The structure used during this phase of the experiment was the same structure used in the second phase 
of the experiment. I added a layer of white cotton on the bottom surface of the upper polystyrene plate 
and covered the whole plate with ultra-polished aluminum sheet (0.2 mm thick). The remaining shields 
and the dome were maintained the same as in the second phase of the experiment. 
 
 
RESULTS 
 
The results of the experiment are summarized in tables and graphs in the document annexed. 
 
My observations and preliminary analyses are described in the following section. 
 
 
OBSERVATIONS AND PRELIMINARY ANALYSES.  
 
A. 1.  Preliminary Phases (Please, refer to Table 2; Graph 2): 
 
* Observation A. 1. 1:  
 
The temperature of black soil under shields increases dramatically, while the temperature of black soil 
without shields (control) does not increase, but changes according to environmental temperature. 
 
Preliminary Analysis inferred from Observation A. 1. 1: 
 
A blockage of thermal radiation emitted from soil to air exists despite the artificial blockage of thermal 
radiation from the environment, which is exactly the opposite as the expected effect, i.e. I expected the 
temperature of black soil under shields decreased by the blockage of thermal radiation from the 
atmosphere; the hypothesis of backradiation warming up the warmer surface is in conflict with reality. 
 
The absence of blocking shields favors the complimentary cooling of the surface by emissions towards 
space. The presence of blocking shields favors the warming of the surface. 
 
 
* Observation A. 1. 2: 
 
The infrared radiation emitted from the atmosphere (I. R.sky) drops sharply at 1:15 AM, while the 
temperature of shielded black soil slowly increases and the temperature of the unshielded black soil and 
the polystyrene plate placed under the dome were diminishing very slowly. 
 
Preliminary Analysis inferred from Observation A. 1. 2: 
 
The sharp decline of thermal radiation from the atmosphere (I. R.sky) does not correlate on trends of 
temperatures of soil, low atmosphere and polystyrene plate. There is not any visible and consistent effect 
between I. R.sky sharp decline and surface temperatures. 
 
 
A. 2.  Preliminary Phases (Please, refer to Table 3; Graph 3): 
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* Observation A. 2. 1: 
 
The I. R.sky series, which progressed towards intensification (orange pointed line on Graph 3), stops 
abruptly on sunset at 5:45 PM which is followed by a deep decline until 6:15 PM when the trend recovers. 
 
Preliminary Analysis of Observation A. 2. 1: 
 

a. The increase of I. R.sky shown during daylight time depended mainly of solar radiation. 
 

b. The deep decline from 5:45 PM to 6:15 PM was due to the decline of solar thermal radiation 
during sunset, which only means the close dependence of the content of thermal energy in the 
atmosphere and solar radiation. Solar thermal radiation prevails during daytime. 

 
* Observation A. 2. 2: 
 
The progressive trend of I. R.sky towards decline from 5:45 PM to 6:15 PM stops at 6:15 PM and shows a 
trend towards recuperation as from 6:15 PM. This decline occurred as scattered clouds dissipated and 
the sky got clear. 
 
Preliminary Analysis of Observation A. 2. 2: 
 
Solar emissions of longwave thermal radiation have an effect on the content of thermal energy of the 
atmosphere, which clearly is acting more like a coolant than like a warmer of the surface. 
 
Clouds have an effect of warming on the atmosphere, and an effect of cooling on the surface and low 
troposphere, as it is shown by green (T of soil of control) and red (T of shielded soil) lines and by a dotted 
blue line (T of low atmosphere) on Graph 3. 
 
A correlation between I. R.sky and temperatures of low troposphere and soil demonstrating an effect of 
warming by I. R.sky emissions on surface temperatures is not shown during this phase of the experiment. 
Unmistakably, the atmosphere is warmed up by emissions of thermal radiation from the surface and not 
the opposite. 
 
* Observation A. 2. 3: 
 
The I. R.sky became nearly steady from 6:30 PM to 7:45 PM, under overcast sky. While the temperatures 
of shielded soil (soil under the dome and shields), soil of control and lower troposphere continue 
decreasing independently of cloudiness. 
 
Preliminary Analysis of Observation A. 2. 3: 
 
Thermal radiation from the atmosphere measured during the presence of scattered clouds and overcast 
sky corresponds to thermal radiation emitted by the surface that is reflected and scattered by water vapor 
and droplets in clouds. It is not thermal radiation emitted back by the atmosphere to the surface. 
 
In conclusion, I. R.sky emitted by clouds does not warm up to shielded soil, to soil of control, or to low 
troposphere. 
 
 * Observation A. 2. 4: 
 
The temperature of lower troposphere (Tatm) declines sharply from 6:00 PM to 6:15 PM, which coincided 
with sunset start and the presence of scattered clouds. 
 
* Observation A. 2. 5: 
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The content of thermal energy of shielded soil, soil of control and air of lower troposphere diverges from 
the amount of I. R.sky recorded during partially covered and absolutely covered sky. 
 
Preliminary Analysis of Observations A. 2. 4 and A. 2. 5: 
 
Solar thermal radiation drives the temperature of lower troposphere and soil. 
 
The presence of clouds modifies the amount of solar thermal radiation absorbed by the lower troposphere 
causing a cooling effect; therefore, cloudiness causes cooling of lower troposphere, although it has not 
effect on the temperature of soil, which continued decreasing steadily. This fact is demonstrable through 
comparing graphs 9 (purple line) and 11 (red line). 
 
Graph 9 is quite interesting because the effect of warming is remarked immediately after the sky covered 
with clouds (overcast). The ambient temperature must to decrease after sunset; however, instead of 
decreasing, the ambient temperature increased under an overcast sky. 
 
Graph 11 shows that the trend of ambient temperature during nighttime, after sunset and under 
conditions of clear sky,  
 
B. 1.  Experiment in the Open Field (Please, refer to Table 8; Graph 8): 
 
This experiment was conducted in an open field and consisted of two phases: 
 
Phase B.1.1.a.: The dome and the glass shield were removed for the downward radiation impinged 
directly on the shield made of Araucaria wood. This phase of the experiment was conducted from 9:00 
PM to 10:45 PM. I recorded temperatures of wood shieldôs surface, of polystyrene plateôs surface, of the 
central mass of the polystyrene plate, and of ambient. I also recorded the amount of downward radiation. 
 
Phase B.1.1.b.): The records of temperature included the polycarbonate dome covered with polished 
aluminum sheet of 0.2 mm and the temperatures of the wood shieldôs surface, of the polystyrene plateôs 
surface, of the central mass of the polystyrene plate and of the ambient. I continued measuring downward 
radiation. 
 
 * Observation B.1.a.1 (without dome shield and glass shield):  
 
Trends of temperatures of the wood shield, of the surface of polystyrene plate, and of the inner mass of 
the polystyrene plate were towards forthright decline, while ambient temperature remained almost stable, 
i.e. with moderate heights and almost plane troughs. 
 
Preliminary Analysis of Observation B.1.a.1: 
 
Temperature trends of ambient and experimental structures during nighttime are as expected. Free flow 
of thermal radiation from the structures and the ambient towards the upper atmosphere is facilitated by 
the atmosphere. 
 
* Observation B.1.a.2:  
 
The trend of downward radiation was almost stable towards increase, except at 10:30 PM, when a 
moderate sudden increase of downward thermal radiation flux occurred. I observed also that the ambient 
temperature decreased simultaneously with the intensification of the downward thermal radiation at the 
same hour. 
 
Preliminary Analysis of Observation B.1.a.2: 
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The effect of downward thermal radiation on ambient temperature was unexpectedly opposed to the 
hypothesis of backradiation that argues that downward thermal radiation from the atmosphere warms up 
the lower troposphere and the surface. 
 
From the analysis of Database 8 and Graph 8, the only plausible explanation is that the atmosphere 
makes possible the transfer of longwave thermal radiation from the surface towards the upper 
atmosphere. The effect of downward radiation over lower troposphere is reversed. 
 
Note: Hypothesis Reasoned from Analysis of Observation B.1.a.2: 
 
Probably, pyrometers do not measure thermal radiation emitted downwards by the atmosphere. It is 
possible that downward longwave thermal radiation is thermal radiation from solar plasma (solar wind) 
infiltrated through the geomagnetic field. 
 
 
* Observation B.1.b.1 (dome shield and glass shield were included on top of the structure):  
 
Trends of temperatures of surface of the dome, of upper surface of the wood shield, of inner mass of the 
polystyrene plate, of polystyrene plateôs surface and of ambient are towards a decline, while the general 
trend of downward radiation is towards increase. 
 
Preliminary Analysis of Observation B.1.b.1: 
 
There is not any visible effect of downward thermal radiation on temperatures of experimental structures. 
Downward thermal radiation does not increase the content of thermal energy of the surface neither 
impedes or delays the emissions of thermal radiation from surface systems and subsystems. 
 
In contrast, as downward thermal radiation increases, emissions from surface systems and subsystems 
increase. This only means that the content of thermal energy of upper atmosphere depends on emissions 
of thermal radiation from the surface systems and subsystems. 
 
* Observation B.1.b.2 (dome shield and glass shield were included on top of the structure):  
 
A very sharp sudden increase of downward thermal radiation from the atmosphere occurred at 11:15 PM, 
which coincided with a subsequently sharp decline of ambient temperature and mild declines of 
temperatures of dome shield, wood shield, surface polystyrene plate and inner mass of polystyrene plate.  
 
The sharp increases of downward thermal radiation at 10:30 PM and at 11:15 PM are parallel to the 
behavior of incoming thermal radiation from plasma infiltrated through the geomagnetic field (Please, see 
references 9 and 10). 
 
Preliminary Analysis of Observation B.1.b.2: 
 

1. The effect is quite the opposite to the expected effect argued by the hypothesis of backradiation 
warming up the warmer surface. 

 
2. There is not any visible effect of warming by backradiation on surface temperatures. It is clear 

that the observed effect is in conflict with the hypothesis of backradiation increasing the 
temperature of warmer surfaces. There is not visible effect of interference or blockage of thermal 
radiation emissions from the surface to the upper atmosphere. 

 
3. Opposed to the version of backradiation warming up a warmer surface hypothesis, evidence 

indicates that downward radiation increases as surface temperature decreases. The theory of 
induced emission seems to play an important role on this phenomenon. Consequently, the 
atmosphere is warmed up by the surface even during nighttime, unambiguously. 
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Note: Hypotheses reasoned from Observation B.1.b.2: 
 

1. It is probable that the denser stream of photons determines the directionality of photons radiated 
by molecules after they are hit by energetic photons. 

 
2. It is possible that the behavior of thermal radiation from the atmosphere corresponds to thermal 

energy content of globules of air at the boundary layer that are heated up by thermal radiation 
from the surface. 

 
3. It is probable that thermal radiation from the atmosphere is thermal radiation from the surface 

reflected by water vapor and dust in the atmosphere.  
 
* Observation B.1.b.3 (dome shield and glass shield were included on top of the structure):  
 
The temperature trend of the surface of the dome covered with a polished aluminum sheet is similar to 
the temperature of the wood shieldôs surface, and to the temperature trend of the polystyrene plateôs 
surface and inner mass. 
 
Preliminary Analysis of Observation B.1.b.3: 
 
Shields and control plates operate synchronously with respect to content of thermal energy and the way 
by which they release it in form of thermal radiation. 
 
C.1: Effect of Cloudiness on Surface Temperature (Tables 9.a and 9.b, and Graphs 9 and 10). 
 
This phase of the experiment was carried out in the terrace of the edifice of Biology Cabinet. I chose two 
days with overcast sky. Cloudiness was dense and low from February 2, 2012, at 7:30 PM, until the 
conclusion of the experiment on February 3, 2012, at 9:00 AM. Overcast sky continued during several 
days after I concluded the experiment. 
 
* Observation C.1.1: 
 
On Table 9.a and Graph 9, I observed that the trend of the inner mass of the polystyrene plate as well as 
the temperatures of the polystyrene plate of control and the surface of the dome, and the ambient 
temperature was towards decline. The amount of thermal radiation from the sky was also decreasing. The 
effect is more noticeable from 5:45 AM to 7:00 AM, just before sunrise started. 
 
Preliminary Analysis of Observation C.1.1: 
 
The decrease of temperatures of experimental structures and ambient, and the shrink of thermal radiation 
from sky (I.R.sky) is due to loss of thermal radiation outgoing from Earth. 
 
* Observation C.1.2: 
 
On Table 9.a and Graph 9, I observed that the trend of temperatures as of experimental structure as of 
ambient shifted towards increase from 7:00 AM to 7:15 AM, during sunrise. However, I observed that the 
trend of I.R.sky continued declining during the same period. 
 
Preliminary Analysis of Observation C.1.2: 
 
As soon as solar thermal radiation penetrates the atmosphere, the content of thermal energy of 
experimental structures and ambient increased. This effect is clearly due to absorption of solar thermal 
radiation impinging on Earthôs surface and experimental materials. 
 
* Observation C.1.3: 
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I observed a dramatic increase of all parameters -except for the inner temperature of the polystyrene 
plate, which increased gradually- as soon as scattered clouds appeared in the sky over the place where I 
was working from 7:00 AM to 7:30 AM. I.R.sky also increased. 
 
Preliminary Analysis of Observation C.1.3: 
 
The presence of scattered clouds definitely affects the temperature of the experimental structures and of 
the low troposphere; additionally, it affects the net flux of thermal radiation from the sky. 
 
As many authors have pointed out, clouds strongly influence the energetic of the atmosphere

12
. 

 
* Observation C.1.4: 
 
On Table 9.a and Graph 9, I observed that the temperature of experimental structures and of 
surroundings continued increasing gradually as solar thermal radiation increased also gradually. 
However, the gradient corresponding to the temperature of the control plate (aqua line), of the surface of 
the dome (green line) and of the surroundings (purple line) is higher than the gradient corresponding to 
the inner temperature of the polystyrene plate (blue line). 
 
Preliminary Analysis of Observation C.1.4: 
 
There is an obvious influence of clouds on the increase of temperatures of systems not subject to 
experimentation, i.e. ambient temperature, temperature of control plate and temperature of domeôs 
surface. 
 
There is not perceptible influence of clouds on the increase of inner temperature of the polystyrene plate 
subject to researching. 
 
* Observation C.1.5: 
 
On Table 9.a and Graph 9, I observed the amount of downward thermal radiation from the atmosphere 
increased dramatically as scattered clouds were present. I observed the trend of downward thermal 
radiation (I.R.sky, red line on Graph 9) stabilized during overcast sky, from 7:30 AM to 9:00 AM. 
 
Preliminary Analysis of Observation C.1.5: 
 
It is very clear that pyrometers detected scattered, reflected and emitted thermal radiation by clouds that 
was impinging on the surface. This effect of clouds on the surface is very clear and there are not 
additional explanations. 
 
Absorbed backradiation from clouds by surface materials unquestionably increases the temperature of 
surface and of low troposphere. However, downward radiation scattered, reflected or emitted by clouds 
does not affect the subsurface materials; for example, downward radiation from clouds does not affect the 
inner temperature of the experimental polystyrene plate. It is clear that backradiation effect is only exerted 
on temperature of the boundary layer and on the temperature of the lower layer of troposphere. 
 
The effect of downward radiation, which is transferred from clouds to surface, became clearer the 
following night when conditions of overcast sky prevailed all along the hours of research. Overcast sky 
persisted by several days after I concluded the investigation (Table 9.b and Graph 10). 
 
During the last phase of the research, I excluded the experimental polystyrene plate, so I only recorded 
the ambient temperature, the inner temperature of the control polystyrene plate, the temperature of the 
domeôs surface and the amount of downward thermal radiation from the atmosphere (I.R.sky, red line on 
Graph 10): 
 
* Observation C.1.6 (Please, see Table 9.b and Graph 10): 
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Ambient temperature (purple line on Graph 10) remained almost stable during research hours. The 
difference of temperature from minimum to maximum was around 1.5 °C. During clear days, the 
difference of temperature from minimum to maximum was around 4.3 °C. 
 
Preliminary Analysis of Observation C.1.6: 
 
The ambient temperature remains more stable during cloudy days than during clear sky days. This can 
be interpreted as a comprehensible effect of clouds radiation on ambient temperature. 
 
* Observation C.1.7 (Please, see Table 9.b and Graph 10): 
 
Thermal radiation from clouds remained almost stable from 1:30 AM to 8:45 AM. A very sharp decline 
occurred at 9:00 AM. 
 
Preliminary Analysis of Observation C.1.7: 
 
It is evident that the longwave thermal radiation from the sky corresponded to thermal radiation from 
clouds towards the surface. Such cloudsô thermal radiation is due to reflection of thermal radiation emitted 
by the surface, scattering of thermal radiation from the atmosphere and the surface, scattering of solar 
thermal radiation, and own emissions from droplets in clouds. 
 
There is not plausible explanation for the sharp decline of thermal radiation from clouds observed at 9:00 
AM. The only fact in isolation is the observed decline of cloudsô downwards thermal radiation. 
 
* Observation C.1.8.a (Please, see Table 9.b and Graph 10): 
 
The inner temperature of the control polystyrene plate shows a small negative correlation with respect to 
thermal radiation emitted downwards by clouds (-0.5), evident mostly after sunrise. 
 
* Observation C.1.8.b (Please, see Table 9.b and Graph 10): 
 
The trend of the temperature of domeôs surface showed a positive correlation extent with respect to the 
inner temperature of the control polystyrene plate (0.66). The correlation between the domeôs surfaceôs 

temperature and the ambient temperature was also positive (0.78), while the correlation between domeôs 

surfaceôs temperature and downward thermal radiation emitted from clouds was negative (-0.31). 

Preliminary Analysis of Observations C.1.8.a and C.1.8.b: 
 
There is no linear dependence between downward thermal radiation from clouds and inner temperature 
of the control polystyrene plate. In this case, covariance of the inner temperature of the control 
polystyrene plate with respect to the downward thermal radiation emitted by clouds was roughly 25% and 
they vary in opposite directions. The latter means that the effect of clouds on subsurface materials is of 
cooling; notwithstanding, it is very small. 
 
Furthermore, the temperature of the control polystyrene plate is always in no-equilibrium with respect to 
the thermal radiation emitted by clouds. Evidently, downward radiation does not influence the temperature 
of absorbent structures on the surface (please, see Graph 12). 
 
The temperature of the domeôs surface is affected by the temperature of the surroundings due to 
convective and conductive transfer of energy in addition to radiative heat transfer from the ambient to the 
domeôs surface and vice verse. 
 
The weak correlation between domeôs surfaceôs temperature and thermal radiation from clouds is 
negative because the surface of the dome is reflecting about 97%, while it absorbs about 3% of thermal 
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radiation from clouds. The remainder of the radiation is absorbed from surroundings by convection, 
conduction and radiation. 
 
 
CONCLUSION 
 
Backradiation is an unfortunate misapplication of a term on trying to describe the real downward radiation 
from the atmosphere. There is no such backradiation emitted by the atmosphere. 
 
The term alludes to thermal radiation emitted by the surface that is sent back by the atmosphere towards 
the surface. The solitary plausible backradiation that could exist on Earth would be the thermal radiation 
emitted by the surface that would be reflected by the air towards the surface. However, it is not 
backradiation, but reflected thermal radiation by water vapor, dust and condensed water in clouds. 
 
Reflected photons contain lesser energy than the original photons of thermal radiation emitted by the 
surface because of the retrograde motion of molecules when these are hit by photons

6
. Consequently, the 

frequencies of reflected photons of thermal energy are lower and their wavelengths are longer. This 
causes that blackbodyôs temperature of thermal radiation be lower than the blackbodyôs temperature of 
thermal radiation emitted by the surface. 
 
Every phase of the experiment and all recorded parameters show that backradiation is not emitted by the 
atmosphere and, additionally, I did not observe that downward radiation warming up the surface. 
 
On every phase of the experiment, I observed that shielding the surface causes a limited blockage of 
thermal radiation from the surface to the upper atmosphere. The conclusion is that, under clear skies, the 
atmosphere facilitates the loss of thermal energy from the surface, while any blockage, natural or artificial, 
impedes this loss of thermal energy from the surface. 
 
On the issue in the last paragraph, I conclude that clouds act as reflective, dispersers and emitters of 
thermal radiation that otherwise would be lost towards the outer space. 
 
Through comparing the databases on solar particles which develop cracks in the Earthôs magnetic field 
with my databases on thermal radiation emitted downwards by the atmosphere, I found that it is highly 
possible that the thermal radiation, which apparently is emitted downwards by the atmosphere, be 
actually thermal radiation from solar plasma which would be entering through breakdowns

13, 14
 in the 

magnetic field of Earth. If this phenomenon were the cause, it would also explain the very low content of 
thermal energy of quantum/waves detected by pyrometers on ground and the impossibility that such 
quantum/waves be absorbed by warmer systems. 
 
On the other hand, the temperature of radiation incoming from the outer space during nighttime does not 
correspond in any way to the temperature of the air constituting the boundary layer surface-atmosphere; 
consequently, the thermal radiation detected by pyrometers and pyrgeometers cannot be, by any form, 
thermal radiation emitted by the atmosphere. In addition, the process of heating of the atmosphere is 
absolutely dependent of the thermal radiation emitted from the surface and thermal of the energy 
transferred by conduction and convection from the surface. 
 
During nights with clear sky, I did not observe thermal equilibrium between thermal radiation from the 
surface and thermal radiation from the atmosphere in any moment. Net radiation cannot be deduced from 
thermal energy exchange between two systems in no equilibrium because the colder system, the 
atmosphere in this case, has more excitable molecules than the surface, whose oscillators have a 
saturation coefficient close to 1.0. The latter is due to the number of unexcitable oscillators contained in 
the surface, in opposition to the high number of excitable oscillators contained in the atmosphere. 
 
From observations explained in the two paragraphs above these lines, the solitary conclusion is that the 
downwelling radiation observed during nights with clear sky is not thermal radiation emitted by the 
atmosphere. 
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Given that there is a high possibility of a strong covariance between the Flux Transfer Event (FTE)
14

 
during nighttime and the thermal radiation detected by pyrometers on ground, in addition to the 
correspondent pulses of activity in both databases, the solitary conclusion is that the downwelling 
radiation detected by pyrometers and pyrgeometers on ground is not thermal radiation emitted by the 
atmosphere, but solar thermal radiation that is emitted downwards from the ionosphere. This is the 
reason by which the records of downwelling radiation increase with latitude, being higher in the same 
proportion as we place our instruments at higher latitudes, i.e. near the poles, while they are lower in the 
same proportion as we measure downwelling radiation at lower latitudes, i.e. each time nearer to the 
equator.   
 
Concluding, unexpectedly I found that solar wind warms up the upper Earthôs atmosphere even at 
nighttime due to the Flux Transfer Event

14
. Therefore, any downwelling radiation detected by pyrometers 

and pyrgeometers actually corresponds to FTE, not to thermal radiation emitted by the atmosphere. 
 
It is highly possible that pyrometers and pyrgeometers are detecting discrete amounts of thermal radiation 
emitted downwards by hot globules of air which have absorbed thermal radiation generated from FTE. If 
this were the case, it would be the complementary process to explain the thermal radiation emitted by 
those hot globules of air ascending vertically through the atmosphere. Such globules, as it is well known, 
are isolated from surrounding air.

12
 

 
Additionally, during this investigation, the effect of the downwelling radiation on the surface temperatures 
was not demonstrable; consequently, the hypothesis of a greenhouse effect due to greenhouse gases is 
defective and has not experimental and observational support. 
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TABLES, GRAPHICS AND PHOTOGRAPHS. 
Article: Testing Backradiation from Atmosphere 
By Nasif S. Nahle 
 

TABLES: 
 
Table 1 
 

Material ŭ (kg/m
3
) m (kg) Cp (J/kg*K) k (J/m*K*s) Ŭ (m

2
/s) k' (J/(m^3*K)) Ů 

Glass (6 mm) 2500 4.55058 750 1.4 7.47E-07 1.875E+06 0.94 

Polystyrene (24 mm) 37 0.7135 1300 0.029 6.03E-07 4.810E+04 0.6 

Araucaria araucana Wood (6 mm) 380 0.84 1200 0.12 2.63E-07 4.560E+05 0.82 

Black Soil 2050 43.56 1840 0.52 1.38E-07 3.772E+06 0.66 

Polycarbonate (3 mm) 1210 1.02 1200 0.2 1.38E-07 1.452E+06 0.92 

Water 1000 1000 4190 0.58 1.38E-07 4.190E+06 0.82 

Aluminum Sheet (0.2 mm) 2700 0.152 760 235 1.15E-04 2.052E+06 0.039 

Cotton 80 0.22472 1300 0.04 3.85E-07 1.040E+05 0.77 

 
Table 1. Thermal properties of materials used in the experiment. Labels: ŭ is density; m is mass; Cp is 
specific heat at constant pressure; k is thermal conductivity; Ŭ is thermal diffusivity; Ů is emissivity and kô is 
thermal capacity. (Graph 1) 
 
 
Table 2 
 

Date: 4 December 2011. Night. BioCabôs edifice Terrace. 

Hour 
Wind 

Speed 
(km/hr) 

R. H. 
(%) 

IR atm 
(W/m

2
) 

T atm (K) 
Tsoil shielded 

(K) 
Tsoil control 

(K) 
T Styrofoam dome 

(K) 
T Polystyrene 3rd. 

Plate (K) 

12:30 
AM 

0.01 46 47.31 291.45 291.45 291.65 294.85 294.65 

12:45 
AM 

0.01 53 47.16 291.35 291.45 291.65 293.15 292.95 

1:00 
AM 

0.01 56 47.16 291.15 291.45 291.55 292.95 292.75 

1:15 
AM 

0.01 57 47.16 290.75 291.65 291.55 292.75 292.55 

1:30 
AM 

0.01 58 44.97 290.35 291.55 291.45 292.55 292.35 

 
Table 2. Recorded relative humidity, wind speed, backradiation, and temperatures of soil and shields 
during the first phase of the experiment. Nighttime. We can notice that the temperature of the shielded 
soil is most times lower than the temperature of the exposed soil, except from 1:15 AM to 1:30 AM, when 
temperature of the shielded soil is higher than the temperature of the exposed soil. Nevertheless, while 
the temperature of soil decreases, backradiation increases. (Graph 2) 
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Table 3 
 

Date: 5 December 2011. Daytime (white cells), Sunset (orange cells) and Nighttime (blue cells). 
BioCabôs edifice Terrace. 

Hour 
Wind 

Speed 
(km/hr) 

R. H. 
(%) 

IR sky 
(W/m

2
) 

Tatm (K) T soil Shielded (K) Tsoil control (K) T Polystyrene 3rd. Plate (K) 

4:45 PM 5.3 46 52.76 296.05 294.25 293.85 295.95 

5:00 PM 5.1 46 50.92 295.55 294.75 293.85 295.85 

5:15 PM 6.1 47 69.73 295.25 294.35 293.85 295.65 

5:30 PM 3.2 48 75.36 295.25 294.25 293.75 295.75 

5:45 PM 2.9 49 75.78 295.15 294.05 293.75 295.75 

6:00 PM 0.1 50 61.56 295.05 293.85 293.65 295.65 

6:15 PM 0.1 50 44.93 293.45 293.65 293.55 293.65 

6:30 PM 2.1 54 75.68 292.95 293.55 293.55 293.45 

6:45 PM 0.3 54 76.6 292.55 293.25 293.35 293.05 

7:00 PM 0.1 55 76.31 292.35 293.15 293.25 292.65 

7:15 PM 0.6 55 76.53 292.25 292.25 292.95 292.85 

7:30 PM 0.3 56 75.89 291.85 292.65 292.85 292.55 

7:45 PM 1.2 57 76.6 291.75 292.55 292.55 292.65 

 
Table 3. Recorded relative humidity, wind speed, backradiation, and temperatures of soil and shields 
during the first phase of the experiment. Daytime, nightfall and nighttime. We can notice that the 
temperature of the shielded soil is higher than the temperature of the exposed soil during daytime, while 
during nighttime the temperature of the exposed soil is higher than the temperature of the shielded soil, 
except for the last recorded temperature at 7:45 PM, when both temperatures were equal. On the other 
hand, thermal radiation from the atmosphere (I. R. sky) does not follow a regular pattern, although the 
general trend is towards decline. The latter makes us know that the content of thermal energy of the 
atmosphere depends on thermal radiation from the surface, not the opposite. (Graph 3) 
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Table 4 
 

Date: 7 December 2011. Noon and Afternoon. BioCabôs edifice Terrace. 

Hour 
Wind Speed 

(km/hr) 
R. H. 
(%) 

IR atm (W/m
2
) T atm (K) 

T soil shielded 
(K) 

Tsoil control 
(K) 

T Polystyrene 
(K) 

12:30 
PM 

0.1 29 31.7 290.05 281.9500 281.45 285.55 

12:45 
PM 

0.1 30 31.03 286.75 281.6500 281.35 285.35 

1:00 
PM 

0.1 31 31.2 286.55 281.8500 281.55 286.55 

1:15 
PM 

0.2 35 31.85 285.85 281.9500 281.65 286.45 

1:30 
PM 

0.1 34 31.14 286.15 282.1500 281.65 287.05 

1:45 
PM 

0.1 36 31.04 285.85 282.2500 281.85 286.95 

2:00 
PM 

0.1 33 31.75 286.55 282.3500 281.95 287.85 

2:15 
PM 

5 30 35.3 287.25 282.4500 281.95 288.15 

2:30 
PM 

3.2 29 31.36 287.15 282.5500 282.15 287.95 

2:45 
PM 

0.3 29 38.38 287.35 282.7500 282.35 288.25 

 
Table 4. Recorded relative humidity, wind speed, backradiation, and temperatures of soil and shields 
during the first phase of the experiment. Midday and afternoon. (Graph 4) 
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Table 5 
 

Date 8-9 December 2011. Night. BioCabôs edifice Terrace. 

Hour R. H. (%) IR atm (W/m
2
) T atm (K) T soil dome (K) T soil control (K) 

8:45 PM 48 34.12 284.75 283.95 283.95 

9:00 PM 50 34.71 284.15 283.85 283.85 

9:15 PM 51 35.6 284.25 283.85 283.75 

9:30 PM 52 34.77 283.75 283.65 283.55 

9:45 PM 54 34.18 283.65 283.65 283.45 

10:00 PM 54 38.2 283.85 283.55 283.35 

10:15 PM 54 36.94 283.45 283.45 283.35 

10:30 PM 54 35.6 283.25 283.45 283.25 

10:45 PM 55 42.68 283.15 283.35 283.15 

11:00 PM 55 41.65 283.15 283.45 282.95 

11:15 PM 56 39.14 283.55 283.25 282.85 

11:30 PM 56 34.82 283.65 283.25 282.85 

11:45 PM 56 42.13 283.25 283.15 282.75 

12:00 AM 57 38.32 283.05 283.15 282.65 

12:15 AM 57 40.52 282.85 283.05 282.55 

12:30 AM 58 38.64 282.75 283.05 282.55 

 
Table 5. Recorded relative humidity, backradiation, and temperatures of atmosphere, soil and shields 
during the first phase of the experiment. Night. (Graph 5) 
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Table 6 
 

Date: 9 December 2011. Afternoon and nightfall. BioCabôs edifice Terrace. 

Hour R. H. (%) 
I. R. sky 
(W/m

2
) 

T atm 
(K) 

T soil shielded 
(K) 

T soil Control 
(K) 

I. R. soil shielded 
(W/m

2
) 

I. R. soil control 
(W/m

2
) 

3:30 PM 39 38.38 293.05 286.35 286.35 352.3 352.3 

3:45 PM 35 38.1 294.15 286.15 286.35 349 350.4 

4:00 PM 35 38.19 294.15 286.45 286.05 350.85 350.85 

4:15 PM 34 38.32 294.25 286.65 286.45 351.33 351.33 

4:30 PM 36 38.25 293.95 287.05 286.65 352.8 351 

4:45 PM 36 38.83 293.95 286.85 286.85 351.82 349.9 

5:00 PM 36 38.9 293.95 287.35 286.65 351.82 350.36 

5:15 PM 37 44.85 293.75 287.45 286.65 352.8 350.85 

5:30 PM 38 39.47 293.65 287.45 286.65 352.31 348.9 

5:45 PM 40 39.79 293.25 287.55 286.65 352.8 349.4 

6:00 PM 41 39.6 292.85 287.55 286.75 352.31 348.43 

6:15 PM 41 39.41 292.65 288.35 286.95 351.82 348.43 

6:30 PM 42 43.51 292.35 287.65 286.75 348.91 346.5 

 
Table 6. Recorded relative humidity, backradiation, temperatures of atmosphere and shields, and thermal 
radiation emitted by soil (I. R.) during the first phase of the experiment. Daytime and nightfall (orange 
cells). Thermal radiation from the surface of black soil was also recorded during daytime and nightfall 
(orange cells). (Graph 6) 
 
 
 
 
Table 7 
 

Date: 22-23 December 2011. Night. BioCabôs edifice Terrace. 

Hour T air (°C) 
T surface soil shielded 

(°C) 
T surface soil control (°C) T deep soil shielded (°C) T deep soil control (°C) 

12:00 AM 14.5 11.2 10.5 11.9 11.5 

12:15 AM 14.5 11 10.3 11.8 11.4 

12:30 AM 14.2 10.8 10 11.7 11.3 

12:45 AM 13.9 10.7 9.9 11.6 11.2 

1:00 AM 11.9 10.5 9.4 11.5 11.1 

1:15 AM 11.5 10.4 9.4 11.4 11 

1:30 AM 11.3 10.2 9.3 11.3 10.8 

 
Table 7. Recorded temperatures of air and soils, and temperature of soil surfaces along one and a half 
hours, during nighttime. Thermal radiation from the surface of black soil was also recorded. (Graph 7) 
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Table 8 

Friday, 13 January 2012. Nighttime. Open Field. 

Lapse 
Time 

I. R.  ñskyò 
(W/m

2
) 

T shielded plate 
(°C) 

T upper wood plate 
(°C) 

T polystyrene plate surface 
(°C) 

T inner polystyrene plate 
(°C) 

T air 
(°C) 

15 min 31.3 No dome 10.7 10.7 10.8 9.5 

30 min 31.8 No dome 10.5 10.5 10.7 9.2 

45 min 32.03 No dome 10.4 10.4 10.5 9.4 

60 min 32.08 No dome 10.4 10.4 10.4 9.3 

75 min 32.31 No dome 9.8 10.3 10.4 9.1 

90 min 33.56 No dome 9.6 10.2 10.2 9.6 

105 min 32.5 8 10.3 10.4 10.3 9.3 

120 min 32.7 8.1 10.4 10.4 10.4 9.2 

135 min 36.5 7.1 10.1 10.1 9.9 8.4 

150 min 33.7 6.7 9.5 9.1 9.2 6 

165 min 33.6 6.5 9.3 9 8.9 7 

180 min 33.7 6.6 9.1 8.8 8.8 7.2 

195 min 34.4 6.7 9.3 9.1 9.1 7.1 

210 min 34.5 7.6 10.1 10.1 9.9 7.6 

225 min 34.0 7.6 10.1 10.1 9.8 7.4 

240 min 34.4 7.4 10.1 10 9.8 7.2 

 
Table 8. Recorded temperatures of air, surface of the upper wood plate, surface of the polystyrene plate, 
and inner temperature of the polystyrene plate during four nighttime hours. Backradiation was recorded 
as temperature of ñskyò (T ñskyò). (Graph 8) 
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Table 9.a 
 

Hour 
(CST) 

T inner polyst. 

(°C) 
T control (°C) 

Tdome surf. 
(°C) 

Tamb (°C) 
I. R.sky 
(W/m

2
) 

Cloudiness 

1:30 AM 21.3 22.8 23 21.1 47.5 Clear Sky 

1:45 AM 21.0 22.3 22.9 21 47.3 Clear Sky 

2:00 AM 20.5 22.1 22.7 20.8 47.4 Clear Sky 

2:15 AM 20.3 21.8 22.3 20.7 47.8 Clear Sky 

2:30 AM 20.0 21.5 22.2 20.6 48.1 Clear Sky 

2:45 AM 20.0 21.1 22 20.4 48.2 Clear Sky 

3:00 AM 20.0 20.8 21.9 20.3 48.2 Clear Sky 

3:15 AM 20.0 20.7 21.6 20.2 47.5 Clear Sky 

3:30 AM 19.5 20.5 21.1 20.1 47.3 Clear Sky 

3:45 AM 19.5 20.4 20.7 19.9 46.3 Clear Sky 

4:00 AM 19.5 20.4 20.3 19.4 45.7 Clear Sky 

4:15 AM 19.5 20.4 20.1 19 44.8 Clear Sky 

4:30 AM 19.3 20.3 19.7 18.7 44.2 Clear Sky 

4:45 AM 19.0 20.2 19.1 18.5 45.9 Clear Sky 

5:00 AM 19.0 19.6 19.2 19.1 46.1 Clear Sky 

5:15 AM 19.0 19.2 18.7 18.4 46.3 Clear Sky 

5:30 AM 19.0 19.1 18.3 17.8 46.7 Clear Sky 

5:45 AM 18.7 18.5 18.1 17.1 47.0 Clear Sky 

6:00 AM 18.5 18.2 17.8 16.7 46.5 Clear Sky 

6:15 AM 18.7 17.8 17.7 16.8 44.3 Clear Sky 

6:30 AM 18.5 17.2 17.8 16.7 41.6 Clear Sky 

6:45 AM 18.5 16.9 17.6 16.3 42.1 Clear Sky 

7:00 AM 18.5 16.8 17.7 16.3 42.5 Clear Sky 

7:15 AM 18.5 17.3 17.9 16.5 42.6 Scattered 

7:30 AM 18.8 17.7 18.4 17.6 75.2 Overcast 

7:45 AM 19.0 17.6 18.6 18 78.7 Overcast 

8:00 AM 19.0 19.2 19 18.3 80.6 Overcast 

8:15 AM 19.2 19.4 19.5 18.8 81 Overcast 

8:30 AM 19.3 19.3 19.7 18.8 80.9 Overcast 

8:45 AM 19.3 20.4 20.3 19.2 79.8 Overcast 

9:00 AM 19.5 21.1 21 19.6 80.4 Overcast 

 
Table 9.a: Recorded inner temperature of polystyrene plate, temperature of the control plate, temperature 
of the surface of the dome, ambient temperature, and Thermal Radiation from sky during nighttime. Aqua 
cells represent dawn, light orange cells represent sunrise, and light gray cells represent an overcast sky 
(Please, see Graph 9). The database above is complemented with the database on Table 9.b. 
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Table 9.b 
 

Friday, 3 February 2012. Night. BioCabôs edifice terrace. Overcast.  ̧

Hour (CST) T dome surf. (°C) Tamb (°C) Tsky (°C) I. R. sky (W/m
2
) T inner control (°C) Cloudiness 

1:30 AM 21.3 22.4 16.8 260.47 20.5 Overcast 

1:45 AM 21.0 22.4 17.1 261.55 20.0 Overcast 

2:00 AM 21.0 22.1 17.4 262.64 20.0 Overcast 

2:15 AM 21.0 21.9 16.9 260.83 20.0 Overcast 

2:30 AM 21.0 21.6 17.2 261.92 19.5 Overcast 

2:45 AM 21.0 21.4 16.7 260.12 20.0 Overcast 

3:00 AM 20.7 21.4 16.8 260.47 19.5 Overcast 

3:15 AM 20.5 21.4 16.5 259.40 19.0 Overcast 

3:30 AM 20.5 21.4 16.7 260.12 18.7 Overcast 

3:45 AM 20.5 21.1 17.1 261.55 18.7 Overcast 

4:00 AM 20.5 20.9 16.5 259.40 18.0 Overcast 

4:15 AM 20.2 20.9 16.8 260.47 18.0 Overcast 

4:30 AM 20.3 21.2 16.7 260.12 18.0 Overcast 

4:45 AM 20.5 21.2 17.2 261.92 18.0 Overcast 

5:00 AM 20.3 21.2 17.1 261.55 17.5 Overcast 

5:15 AM 20.0 21.2 16.5 259.40 17.5 Overcast 

5:30 AM 20.0 21.4 16.7 260.12 18.0 Overcast 

5:45 AM 19.7 21.4 17.4 262.64 18.2 Overcast 

6:00 AM 20.0 21.4 17.7 263.72 19.3 Overcast 

6:15 AM 20.2 21.4 16.4 259.04 19.5 Overcast 

6:30 AM 20.0 21.4 16.3 258.68 19.5 Overcast 

6:45 AM 20.0 21.1 16.3 258.68 18.8 Overcast 

7:00 AM 20.0 20.9 16.5 259.40 18.3 Overcast 

7:15 AM 20.0 21.2 16.7 260.12 18.8 Overcast 

7:30 AM 20.0 21.4 16.8 260.47 19.0 Overcast 

7:45 AM 20.0 21.6 17 261.19 19.5 Overcast 

8:00 AM 20.0 21.4 16.3 258.68 20.3 Overcast 

8:15 AM 20.5 21.6 16.3 258.68 20.8 Overcast 

8:30 AM 20.8 21.9 16.1 257.97 21.0 Overcast 

8:45 AM 21.3 22.2 15.9 257.26 21.8 Overcast 

9:00 AM 21.5 22.2 14.5 252.31 21.8 Overcast 

 
Table 9.b: Recorded temperature of sky, inner temperature of polystyrene plate, temperature of the low 
atmosphere and Thermal Radiation from the sky during nighttime. Backradiation was recorded as 
temperature of ñskyò (Tsky). Infrared Radiation (I. R.sky) was calculated from Tsky. (Graph 10). These 
results, obtained during conditions of total overcast at night, contrast absolutely with the results logged 
during nighttime and clear sky (Table 10). Yellow cells show dawn and daylight. 
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Table 10 
 

Sunday, 19 February 2012. BioCabôs Edifice Terrace. Clear Sky. 

Hour (CST) T sky (°C) T inner polystyrene cntrl (°C) Tair (°C) I. R. sky (W/m^2) 

2:00 AM -40.2 12.5 16.2 33.6 

2:15 AM -40.4 12.5 15.8 33.4 

2:30 AM -40.4 11.7 14.8 33.4 

2:45 AM -40.2 12.2 14.6 33.6 

3:00 AM -39.9 12.8 14.4 33.7 

3:15 AM -39.8 12.7 14.4 33.8 

3:30 AM -39.5 12.3 14.3 34.0 

3:45 AM -39.4 11.5 14.5 34.0 

4:00 AM -39.3 11.2 13.7 34.1 

4:15 AM -39.2 11.5 13.5 34.1 

4:30 AM -39.4 11.5 13.4 34.0 

4:45 AM -37.3 11.0 12.8 35.3 

5:00 AM -36.4 10.7 12 35.8 

5:15 AM -38.3 11.2 11.8 34.7 

5:30 AM -36.6 11.0 11.5 35.7 

5:45 AM -38.3 10.7 11.3 34.7 

6:00 AM -39.5 10.8 11.2 34.0 

 
Table 10. Recorded temperature of clear sky, inner temperature of polystyrene plate, temperature of the 
low atmosphere and Thermal Radiation from the sky along four nighttime hours. Backradiation was 
recorded as temperature of ñskyò (Tsky). Infrared Radiation (I. R. sky) was calculated from Tsky. (Graph 11). 
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GRAPHS: 
 

 
 

Graph 1. Thermal diffusivity of non-metallic materials used in the experiment. The higher the thermal 
diffusivity, the lower the thermal capacity of the material. 
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Graph 2. Date: December 4, 2011. Thermal radiation from the atmosphere and temperature of shielded 
soil, exposed soil, atmosphere and the polystyrene plate under the dome. There is no effect of thermal 
radiation from the atmosphere on the temperature of soil and polystyrene shield of the structure. 
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Graph 3. Date: December 5, 2011. Thermal radiation from the atmosphere (I. R. atm) and temperatures 
of atmosphere, shielded soil and soil of control. Thermal radiation from the atmosphere increases under 
cloudy sky, and sharply decreases during sunset and clear sky. Clouds reflect thermal radiation emitted 
by the surface towards the lower layers of the troposphere; nevertheless, the reflected thermal radiation 
does not affect the temperature of the lower layer of the atmosphere and temperatures of soil, as it is very 
clear from this graph. Notice that the temperatures of air and soil steadily decrease. 
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Graph 4. Date: December 7, 2011. We can see that during daytime the temperature of soil increases 
steadily as hours advance. Thermal radiation from the atmosphere (IR atm) increases as solar radiation 
strikes more perpendicularly with respect to the surface. Trends to increase of temperature of soil and 
atmosphere could be erroneously interpreted as a proportional correlation between atmospheric thermal 
radiation and soil and air temperatures, instead of interpreting correctly the role of the solar thermal 
radiation on temperatures of atmosphere, lower layer of the troposphere and surface. The correct 
interpretation is supported by the fact that after the Sun leaves the Zenithal angle declination the 
atmospheric thermal radiation continues increasing, while temperatures of air and soil decrease, as it is 
shown in the following graphs. 
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Graph 5. Date: December 8-9, 2011. Thermal radiation from the atmosphere increases during nighttime, 
while temperatures of air and soil progressively decrease. It is clear that temperature of soil and 
backradiation behave oppositely one to the other. The most feasible explanation is that actually the 
atmosphere is being warmed up by thermal radiation emitted by the surface and the lower atmosphere 
trapped by low globules of air and taken up by decrease of density (convective heat transfer from surface 
to globules, and conductive heat transfer from globules to other colder parcels of air).  
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Graph 6. Date: December 9, 2011. This graph shows the effects of cloudiness on thermal radiation from 
the atmosphere and temperature of soil. The highest peak on the line of thermal radiation from the 
atmosphere (I. R. atmos.) at 5:15 PM corresponds to the pass of a denser pool of altostratus over my 
location. Once the denser group of clouds was dissipated, the trend of thermal radiation from the 
atmosphere returned to normal. This atmospheric phenomenon reveals that pyrometers and 
pyrgeometers are not measuring backradiation, but thermal energy of globules of air and floating dust and 
droplets of water, and water vapor at higher layers of the atmosphere. 
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Graph 7. Date: December 22-23, 2011. This graph shows a thermal inversion where the air temperature 
is higher than the temperature of surface. I have graphed the temperature of soil surface, the temperature 
at 10 cm depth of soil and the temperature of air at 1.5 m above surface. Notice that the temperature of 
black soil at 10 cm depth in both boxes is higher than the temperature of black soil surface in both boxes. 
The latter demonstrates that the subsurface stored thermal energy is not dependant on thermal energy of 
air. Notice also how the black soil surface of control responds to changes of temperature of air. This 
phenomenon is due to conductive heat transfer from air to soil

7
, not to radiative heat transfer between air 

and soil, which is easily demonstrated by the higher temperatures of the shielded soil compared with 
temperatures of soil of control. 
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Graph 8. Date: January 13, 2012. The data plotted on this graph was obtained at open field. From 9:00 
PM to 10:30 PM observations were made without dome and glass shield. From 10:45 PM to 1:00 AM the 
observations were made using dome and glass shield. Notice that there is not alteration of trends of 
temperature of structures. Backradiation does not affect the temperature of the surfaces and the 
temperature of air at 1.2 m above surface. There is no correlation between backradiation and temperature 
of surface. 
 


