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The Myth of Water Vapour Enhancement

Introduction

The history of global warming (climate change, climate catastrophe, or whatever hyperbole is the 
current fashion) is one of a theory which does not match observation, so in order to fit the data 
additional phenomena are added to the mix in the hope that some vague match with reality is 
obtained.  This, coupled with actual manipulation of the data to fit the narrative, maintains a certain 
credibility amongst the gullible.

I am reminded at the way the ‘systems’ employed by compulsive gamblers become ever more 
complex in time, always with the absolute conviction that it will work ‘this time’.  The predictions 
of the climate science community over the past forty years, are indeed reminiscent of the reliability 
of the compulsive gambler’s methods. 

An illustration of this phenomenon is provided by the ostensible effect of water vapour on the 
surface temperature.  Applying the greenhouse effect equations (which are shown to be nonsense in 
‘the Emperor’s New Greenhouse’) yields the result that the temperature rise due to carbon dioxide 
is insufficient to cause panic.  Since the objective is to generate fear (and guilt) in the population, 
rather than seek actual truth, this situation could not be tolerated by the acadenic paymasters.

Two strategies appear to have been adopted: Firstly, the effects of increased surface temperature are 
presented as all bad (which in itself is nonsense) and the consequences of the tiniest change (well 
within the range encountered historically) are exaggerated to apocalyptic levels.  Secondly, 
adjustments to the theory were necessary to increase the predicted temperature rise.  It is essential 
for carbon dioxide to remain the root cause, otherwise there would be no political mileage in the 
results.

One approach to the latter is to find ways of enhancing the effect of carbon dioxide, and this was 
done by revisiting the snowball Earth theory by which the effect of increasing the area of the polar 
ice caps has a positive feedback effect by increasing the albedo, and hence reducing the effective 
solar heat input.  The appeal to the alarmist is obvious.  

The growing ice cap phenomenon can be described using Thom’s catastrophe theory, which was 
very popular back in the 1970s, but has since largely been displaced by chaos theory.  The beauty of
catastrophe theory is it deals with systems which can switch suddenly between two or more 
equilibria.  Varying a control variable renders the current equilbrium state unstable so the system 
very quickly transitions to a new stable state.  This is the alarmist’s wet dream.  If positive feedback
can be introduced into the system the problem may be formulated as a catastrophe, with carbon 
dioxide hopefully being the controlling variable.

This castrophe formulation need only determine the amount of  carbon dioxide needed to trigger the
transition, hence the frequently referenced ‘tipping points’ so beloved of the terminally smug.

The most credible feedback, which allegedly enhances the effect of carbon dioxide, is water vapour.



The absorbing properties of various gases in the atmosphere are presented in Figure 1.  I have 
shown elsewhere that the attenuation refers to a line of sight between source and sensor, and does 
not apply to the propagation through atmospheric layers.  The attenuation arises because energy is 
scattered out of the line of sight.  That observation, by itself, largely demolishes the greenhouse 
effect.  Putting that particular issue aside, and imagining that it exists, we see that at the surface 
temperature in the region of 288K (corresponding to a black body distribution peak at 10 microns) 
is affected primarily by carbon dioxide and water vapour.

Figure 1 : Atmospheric Attenuation Along a Vertical Sight Line

On this basis, we can contrive a positive feedback, which we can fit into our catastrophe model, and
hence demonstrate how the tiniest increase in carbon dioxide can trip the atmosphere from the 
current temperate state to an inferno, like the surface of Venus.  Again, I have demonstrated 
elsewhere why the surface of Venus is hot, and it has nothing to do with the ‘greenhouse effect’.

The argument is as follows:  Increasing the surface temperature increases the water vapour 
concentration which increases the greenhouse effect, causing further increase in temperature, 
generating more water vapour… . Thus we have our desired positive feedback which we can build 
an entire field of research on.  And as it reaches the desired conclusions, it will never lack funding,

The argument has one slight flaw.  It is utter garbage. Firstly, carbon dioxide concentrations have 
reached fifteen times the current level in the past (figure 2) without generating any ‘tipping point’, 
so that even if the theory were correct, we are still at least an order of magnitude away from danger. 



Secondly, as we shall see, the feedback which water vapour provides is very strongly negative, and 
not positive.  The whole mighty edifice is built on feet of clay.

But we do not need to go through the actual calculations to convince ourselves that positive 
feedback of water vapour is arrant nonsense, all we need to do is take our eyes off the computer 
screen and go for a brief excursion outside the ivory tower.

Figure 2: Alarmists Cherry Pick Recent Conditions, CO2 Levels Have Been Much Higher

Figure 3: Is the Sahara Desert Really Colder than the Mid Atlantic?

The water vapour enhanced greenhouse effect implies that where the water vapour concentration is 
high (the middle of the atlantic Ocean), the temperature must be high.  Where the air is arid (the 
middle of the Sahara Desert), the temperature must be lower.  Evidently the exact opposite is the 
case, and we shall see presently why this is so.



Summary of Equilibrium Temperature Theory

Figure 4: ICAN Standard Atmosphere

The temperature profile for temperate latitudes on the Earth is given by the ICAN standard 
Atmosphere (figure 4). The nomenclature used is consistent with aeronautical convention, where 
anything above 11 km is considered the stratosphere, because few, if any, aircraft can fly above 
25km, and the region above the isothermal region is of academic interest only to aerodynamicists.

Atmosphere scientists refer to the isothermal region between 11km and 25km as the ‘tropopause’, 
with the region of positive temperature gradient refrred to as the ‘stratosphere’.

Most of the mass of the atmosphere is located below 25km, and the air is sufficiently dense for the 
gas to be treated as a continuum.

The atmospheric pressure at 11km is 22kPa, which is interesting, because the first isothermal 
regions in the atmospheres of Venus and Titan also start at about the same pressure, so it is a 
reasonable conjecture that whatever is causing the transition from the lower turbulent regions and 
this stratified layer has nothing to do with the transparency of the gas.

The isothermal region arises because the gas is in radiative equilbrium with the surface.
  It has been shown that the actual gas temperature is given by the black body temperature 
multiplied by the fourth root of one half.  This yields the tropopause (static) temperature.



Below the tropopause the temperature gradient is negative.  It can be shown that in the presence of a
negative temperature gradient packets of gas are unstable under bouyancy forces, so it cannot rest in
stratified layers, as it does in the tropopause.  This fact implies that the stratified grey body model 
which underpins so much climate histeria, is humbug. This circulation is in fact observed (figure 5).

Figure 5: Circulation Cell Schematic

Thus, gas rises from the surface to the tropopause and then descends.  As it rises it gains 
gravitational potential energy.  The First Law of Thermodynamics decrees that this energy cannot 
spontaneously come into existence, as appears to be a commonly held belief.  The process is 
adiabatic so the thermal energy (enthalpy) reduces by an amount equal to the gain in potential 
energy.  If the gas is dry, the reduction in enthalpy results in a drop in temperature, which is 
observed as a temperature lapse rate.

If the planet has liquid oceans, some will evaporate, and there is a mixture of gas and vapour.  Some
of the enthalpy may then be provided as latent heat, so that the temperature drop expected of a 
moist atmosphere will be less than that for a dry atmosphere.  Without water vapour, the Earth’s 
troposphere lapse rate would be 9.8 K/km, when its actual value is 6.5 K/km. This is the 
fundamental reason why positve feedback of water vapour concentration is nonsense.  With a fixed 
tropopause temperature, reduced lapse rate resulting from increased water vapour concentration, 
actually reduces the surface temperature.

Water vapour feedback does exist, but it is very strongly negative, and not positive, so we are 
justified in treating hysterical warnings of ‘tipping points’ with the contempt they deserve.



Lapse Rate Calculation

It has been shown in the ‘Emperor’s New Greenhouse’ that for an arid atmosphere the troposphere 
lapse rate is given by the acceleration of gravity divided by the specific heat at constant pressure for
the mixture making up the atmosphere.

The moist atmosphere calculation demonstrated the reduction of lapse rate, but the lapse rate for a 
credible value of surface relative humidity did not correspond to the value of 6.5 K/km.

 
Figure 6: Initial Moist Lapse Rate Calculation

The results are presented in Figure 6.  In my enthusiasm, I misread the slope for 30% relative 
humidity to be that for 70%.  Since about three quarters of the Earth is covered in water, a global 
mean value of about 75% relative humidity appears reasonable.  As a consequence, this calculation 
was considered incorrect.

Once this error was realised, the source was sought.  The first oversight was the fixing of the 
surface temperature, when the temperature is fixed in the tropopause.  This would obviously 
produce an incorrect value for the surface water vapour concentration.

Placing the original calculation in a loop and iterating the value of surface temperature resulted in 
the plot of Figure 7.

The lapse rate of 6.5 K/km according to this plot, corresponds to 80% relative humidity, which 
seemed more reasonable than the results of Figure 6.

However, plotting the corresponding surface temperature (Figure 8), high values of water vapour 
concentration result in sub zero temperatures, which does not seem at all likely.  The dry 
atmosphere value yields a temperature of 50 °C , when a manual calculation for this case results in 
59 °C.  On the plus side the surface temperature of 288K does correspond to the lapse rate of 6.5 K/
km. 

This updated calculation was still unsatisfactory, even though the value of relative humdity 
appeared more credible.  The problem was traced to the failure to allow the tropopause height to 



vary with surface temperature, as should be expected.  The tropopause height is considerably 
greater at the Equator than at the Poles.

Figure 7: Temperature Fixed in Tropopause

Figure 8: Temperatures Corresponding to Figure 8

Allowing the tropopause height to vary resulted in the plots of Figures 9 and 10, with the variation 
in troposphere height presented in Figure 11 for completeness.
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Figure 9: With varying Tropopause Height

Figure 10: Temperature Corresponding to Figure 9

The sub-zero temperature results have disappeared in this calculation, but the result is still far from 
satisfactory.  The condition for a surface temperature of 288 K, together with a lapse rate of 6.5 
K/km now corresponds to 50% relative humidity at the surface, which is most unlikely to be 
correct.

The adiabatic theory seemed to fail in the case of the moist atmosphere, the temptation is to try and 
account for the discrepancy by introducing a contribution to the albedo.  Whilst the albedo might be
affected locally, it is evident that over the globe the total amount of cloud cover remains more or 
less constant, so the effect on global average temperature is expected to be of second order.  

A closer examination of the problem formulation revealed a further, rather subtle, error.  As written, 
the equations implied the process of circulation was reversible, that is the downwards flow of air 
somehow boils water which isn’t there in the atmosphere in order for the water vapour concetration 
gradient to be the same as for the upwards flow.  That, of course, is impossible.  The downwards 
flow is dry, for which the lapse rate has the much higher arid value.

In order to accommodate the difference in lapse rates of the moist upwards flowing air and the dry
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Figure 11: Effect on Tropopause Height

downwards flowing air, the calculation was modified to take the average of the dry and the moist 
lapse rates in order to estimate the overall lapse rate to be expected.

Figure 12: In the Original Formulation, Both Flows were treated as Moist

Taking account of the fact that the lapse rates associated with the upward and downwards flows are 
different resulted in the much more satisfactory plot of Figure 13.

This plot shows that over the range 60% to 80% relative humidity, which is what should be 
expected, the lapse rate remains close to the observed value of 6.5 K/km. 

The surface temperature plot is presented in Figure 14, where it is evident that 288K nominal 
surface temperature corresponds to about 75% relative humidity, again as anticipated from the 
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proportion of the Earth covered in water.  Also the value of 59 °C for a dry atmosphere is clearly 
apparent.

Figure 13: Lapse Rate averaged over Ascending and Descending Flows

Figure 14: Temperature Plot corresponding to Figure 13

It has taken several attempts to achieve what appears to be the correct model of the circulation of 
moist air in the troposphere, but the results fit the facts.  Notice that the approach has been one of 
deciding why each iteration does not match the true situation.  Additional phenomena are not 
introduced to ‘explain’ anomalous results in an ad hoc fashion, as appears to be the approach 
adopted with the radiative theory which is central to the greenhouse effect narrative.

Back in the 1990s Carl Sagan used what is essentially the radiative theory to predict a nuclear 
winter event from the burning of the Iraqi oil wells.  It didn’t happen.  Sagan didn’t get his sums 
wrong, he like modern climate alarmists, did the wrong sums.  Considering the way he popularised 
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science and inspired a generation, I think we can cut the great man a bit of slack for being wrong 
once in a while.  I cannot recommend his book ‘Demon Haunted World’ strongly enough.

Sagan was a strong advocate of giving the man in the street sufficient knowledge to challenge the 
experts.  He must be turning in the grave to see how science has degenerated to unquestioned 
authority and consensus, both of which are anathema to the true scientist. 


