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Current claims about CO2 and atmospheric 

temperature are incorrect. [1] 

The logic behind the concept that carbon dioxide causes 
climate change is based on three claims: (1) carbon 
dioxide (CO2) is a warming gas and as such warms the 
atmosphere as its concentration increases in the 
atmosphere and (2) warming of the atmosphere by 
increased CO2 causes more water vapor to form thereby 
creating a water vapor feedback loop that increases the 
temperature further and (3) the warming effects of CO2 
and water vapor act in the same direction. These three 
claims are widely accepted by climate scientists.  

The problem is that these claims violate the Gas Laws, 
which are laws of physics. The Gas Laws are not applied 
to the gases, such as CO2, that act as ideal gases in the 
atmosphere. The claims look at CO2 as if it were isolated 
from atmospheric temperature as well as from 
interaction with water vapor. 

Sound science using the Gas Laws proves the warming 
effects of water vapor and CO2 act in opposite 
directions. They are not additive, but work against each 
other and the warming by water vapor cancels that of 
CO2.  

To apply the Gas Laws to CO2 in the atmosphere we 
obtain a set of data that encompasses the many 
climates of Earth and the limits of temperature, water 
vapor and CO2 concentration. The data is taken at the 
same time at the 20 cities of Figure 1. The cities near 
the Poles always provide the lowest temperatures and 
those at the Equator always provide the highest 
temperatures. In accordance with the Gas Laws, the 
Poles, where it is always the coldest, always have the 
smallest amount of water vapor and the highest 
concentration of CO2.  

Figure 1. 20 cities in representative climates of Earth 

The 20 sets of data are obtained by measuring the 
temperature and relative humidity at the same time at 
each city using AccuWeather on a smartphone. This 
data allows calculation of CO2 concentration using the 

Gas laws and the water vapor concentration using a 
psychrometric chart or program. 

Figure 2 is a plot of the results and shows CO2 
concentration falls as temperature rises in accordance 
with the Gas Laws. 

Figure 2. CO2 concentration vs. temperature 

Figure 3. Water vapor concentration added to Figure 2 

Figure 3 shows that the concentrations of CO2 and 
water vapor act in opposite directions in response to 
temperature; the warming effects also act against each 
other. The ratio of water vapor molecules to CO2 
molecules ranges from (466/438.9) = 1:1.1 at McMurdo 
to (30230/366.6) = 82.5:1 at Libreville. The average ratio 
is 31.5. 

It appears warming by water vapor is much larger than 
that of CO2. We can quantify the difference using 
measurements of back radiation (BR); the sum of the 
radiation back to the Earth from all of the greenhouse 
gases (GHG) as in Equation (1): 

BR = WV – CO2 – remaining ideal GHG . . . (1) 
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The minus signs are because water vapor and CO2 act 
against each other. 

Rewriting: 

WV = BR + CO2 + remaining ideal GHG . . . . (2) 

From SPM.5 of AR5, the RF of CO2 is approximately the 
sum of the remaining ideal GHG. 

Therefore, WV = BR + 2CO2  . . . . . (3) 

Figure 4 shows measured back radiation versus latitude 
from Wild (2001). The Wild et al. study shows how close 
the climate models come to the actual values of back 
radiation. From Figure 4, the maximum summer BR ≈ 
420 W m-2 and the minimum winter BR ≈ 100 W m-2. 

Figure 4 Back radiation vs. latitude 

Figure 5 shows the current actual RF of CO2 is ≈ 9 W m-2 
and the maximum is ≈ 10.5 W m-2 [2]. 

Figure 5 Radiative forcing vs. CO2 concentration 

Thus, WV = BR + 2CO2 becomes  
WV = ((420 + 2x10.5)/10.5) = 42. 
Maximum warming by WV is 42 times that of CO2. 

And, WV = ((100 + 2x10.5)/10.5) = 11. 
Minimum warming by WV is 11 times that of CO2. 

Conclusions: 

1. Understanding whether or not CO2 causes global 
warming and climate change requires applying the 
Gas Laws to CO2 in the atmosphere. 

2. The warming effects of water vapor and CO2 act 
against each other as components of the 
atmosphere. 

3. Warming by water vapor is 11 to 42 times that of 
CO2 and cancels its warming effect. 

4. The concentration of CO2 has no effect on 
atmospheric temperature and, therefore, on 
climate change. 

5. Climate models do not account for Item #2 which is 
why the results do not align with actual 
temperature measurements. 

Anyone using the method presented here can prove CO2 
has no effect on atmospheric temperature. Many 
people are aware of the Gas Laws from high school 
science classes. It is only a matter of time before the 
collapse of the concept that CO2 causes climate change.  

H. Douglas Lightfoot 
June 6, 2019 

[1] This paper is a revised version with new information of a paper 
on ResearchGate at: 
https://www.researchgate.net/publication/331632669_ 
Current_assumptions_about_CO2_and_atmospheric_temperature_
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