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Abstract

We use a simple climate model to assess climate sensitigitem@perature
response to heat forcing.

How wonderful that we have met with a paradox. Now we have $wpe of
making progress(Nils Bohr)

Some aspects of climate have not been observed to chéff@C Summary for
Policymakers 2007)

1 [IPCC Climate Sensitivity and Global Warming

Climate science as presented by IPCC [2] is based on a ptestifilaasic climate sensi-
tivity or global warming, without feed back, of about 1 degfeelsius C upon doubling
of the concentration af’O, in the atmosphere corresponding té% perturbation of
heat forcing, as a consequence of Stefan-Boltzmann’s Backy Radiation Law. In
this note we argue that the postulate is based on a fundaltlgentarrect application
of Stefan-Boltzmann’s Radiation Law. We present a modalysshowing that basic
climate sensitivity (without feed back) can be estimatethttead0.15 C, in accor-
dance to Fourier’s Law. We start with the model and then showhat sense the
application of the Radiation Law is incorrect.
The basic physics of global warming is presented by IPCC l&mnfs [2]:

e The Sun powers Earths climate, radiating energy at verytshiavelengths, pre-
dominately in the visible or near-visible (e.g., ultrax@l part of the spectrum.
Roughly one-third of the solar energy that reaches the tdpasths atmosphere
is reflected directly back to space. The remaining two-thisdabsorbed by the
surface and, to a lesser extent, by the atmosphere. To bakhecabsorbed in-
coming energy, the Earth must, on average, radiate the sanmat of energy
back to space. Because the Earth is much colder than thetSadiates at much
longer wavelengths, primarily in the infrared part of theesprum. Much of this
thermal radiation emitted by the land and ocean is absorbethb atmosphere,
including clouds, and reradiated back to Earth. This is edlthe greenhouse
effect
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e The glass walls in a greenhouse reduce airflow and increasécimperature of
the air inside. Analogously, but through a different phgbjgrocess, the Earths
greenhouse effect warms the surface of the planet. Witheubatural green-
house effect, the average temperature at Earths surfacddwmei below the
freezing point of water. Thus, Earths natural greenhou$eceimakes life as
we know it possible. However, human activities, primatilg burning of fos-
sil fuels and clearing of forests, have greatly intensifieel matural greenhouse
effect, causing global warming

We note that IPCC claims that the “greenhouse effect” of theoaphere comes
from “thermal radiation emitted by the land and ocean abewtiy the atmosphere,
including clouds, and reradiated back to Earth”.

IPCC suggests that the atmosphere with its socalled GrageHGasses GHG,
mainly water vapour and CO2, acts like the window of a coneesal greenhouse,
“but through a different physical process”. IPCC conclutlet since a greenhouse
gets very hot inside, because the window prevents coneebtat transfer, the Earth
will warm from a marginal increase of GHG, “through a diffet@hysical process”.

In this note we consider a model of this “different physicedgess” and question
its capacity of generating global warming of 1 C from dould&d,. Similar criticism
is exposed in [1].

2 Observational Facts

The Sun shows a black body radiation spectrum at an effetgiwperature of 5578
Kelvin K heating the Earth by about 280 Wattg/, and the Earth with atmosphere
(troposphere plus stratosphere), radiates back the samenarintom the stratopause
(top of the stratosphere) at about 27340 C, all in accordance to Stefan-Boltzmann’s
Radiation Law. The mean Earth surface temperature is alfo@, Hrops linearly to
—50to —70 C in the tropopause and then increases linearly to the paase at 0 C,
as shown in Fig. 2. The thickness of the troposphere is alibkitrilin middle latitudes
and 7 km at the poles in summertime and indistinct in winter.

The heat absorbed by the Earth including atmosphere igtoates! to the stratopause
by a coupled process of convection with evaporation/cosaligon, conduction and ra-
diation, and is then radiated to outer space.

The vertical heat transportin the troposphere is dominagexbnvection along with
a negative temperature gradient with temperature decgasith increasng height,
which allows also some heat transfer by conduction and tiadiaThe vertical con-
vection in the stratosphere is small and the temperatuiiegrais positive, and so a
mechanism for direct vertical heat transfer is lackingtdad the heat mostly accumu-
lated at the Equator and vertically convected under codbrte top of a thick tropo-
sphere, is convected horisontally towards the Poles whilening in a stratosphere on
top of a thin Polar troposhere, and then radiates out intoesfram a stratopause @t
C.

Both vertical and horisontal convective heat transporsthte essential, which
shows that any attempt to explain the surface temperatutieecEarth by radiation



alone, will be based on grossly incorrect physics and thaaaiagive meaningful re-
sults. But this is precisely what IPCC does when referring ‘tgreenhouse effect from
thermal radiation emitted by the land and ocean absorbetidgtmosphere, includ-
ing clouds, and reradiated back to Earth”, that is a greesdetfect without physical
basis. It remains to explain how an effect of global warmiripaut physical basis has
come to dominate both scientific academies, politics andanedt in the Dark Ages
but in our Information Age.

3 Heat Transfer

For the discussion we consider the following model for waitheat transfer in an atmo-
sphere including effects of convection-conduction-radiecoupled with evaporation-
condensation:

T+BT +al —eT" =q fort>0,0<z<1,
—eT"(0,t) = Q(t), T(1,t)=0 fort>0,

wherez € [0, 1] is a vertical coordinate witfo, 0.5] representing the troposophere and
[0.5,1] the stratospherd,(z, t) is atmosphere temperaturesatt timet, a(x,t) is a
coefficient of net outgoing radiatiom,(z, t) a convection velocity(z, t) a heat con-
duction coefficient@(t) is incoming heat flux from the ocean (originating from inso-
lation), andg(z, t) is an internal heat source from evaporation/condensatidiation.
Further,T' = 2L and7” = L. In this one dimensional model we “compress” global
climate horisontally, which by the above argument motigdkat the convection coef-
ficient 3 can be assumed to be positive not only in the troposplietes], but also in
the stratopsherf.5, 1].

(1)

4 With Conduction-Radiation Only

The basic stationary case wiffi = 0 is Q(t) = Q constantae = 8 =0, q =

0 ande constant, which give§'(z) = %(1 — x), with corresponding temperature
sensitivity7'(0) = %, as displayed to the right in Fig. 1. This is a case of poténtia
high temperature sensitivity (i is small) connected to conduction-only driven by a
consistent negative temperature gradient. If we add radiatith saya = ¢, then
thenT'(z) = % exp(—z) with similar high sensitivity. We observe that a consistent
negative temperature gradient is not in accordance witerohsion.

5 With Convection-Evapor ation-Condensation

Consider now the stationary case= 1, « = 0,q = —1 for 0 < = < 0.5 (evaporation)
andg = 1 for 0.5 < 2 < 1 (condensation)e small, which givesI'(z) ~ —ux for

0 <z <05andT(z) =~ z—1for 0.5 < z < 1, with corresponding temperature
sensitivity7'(0) = 0, as displayed to the left in Fig. 1. This is a case of small erap
ture sensitivity connected to convection combined withpevation/condensation with
temperature gradients of varying sign, in accordance wigeovation.



6 Conclusion

We have in a model case seen that (i) radiative/conductieg th@nsport can show
high temperature sensitivity, but is incompatible with etystion, (ii) heat transport
by convection-evaporation-condensation can show low &atpre sensitivity, and is
compatible with observation.

Basic climate sensitivity as global warming from% perturbation of heat forcing,
can be estimated t6% of the temperature drop frodb C from the Earth surface to
the stratopause &t by Fourier’s Law, that is t0.15 C, almost a factot0 smaller than
that by IPCC.

We compare with a common greenhouse, which has high tenpersensitivity
because convection is prevented by the glass enclosurealko relevant to compare
to a boiling pot where increasing the forcing results in meégorous boiling, while
the temperature stays the same, resulting in low temperagansitivity.

7 Climate Sensitivity by Black Body Radition

The climate alarmism of IPPC is summarized in [2] as follows:

e An albedo decrease of only%, bringing the Earths albedo fror$0% to 29%,
would cause an increase in the black-body radiative equilib temperature
of about 1 degree Celsius, a highly significant value, rougiguivalent to the
direct radiative effect of a doubling of the atmospheric GsdRcentration.

This result comes out of the Stefan-Boltmann Black Body Rtalh Law, which states
that
Q=cT! 2)

where(Q is heat radiated from a black body at surface temper&tufelvin, andc is a
constant. Differentiation gives

dQ = 4cT? = 4% drT. (3)

Using that for the Earth with atmospher@,~ 273 Wattsin? andT ~ 273 K, one
obtains
dQ = 4dT, (4)

which is the scientfic basis of the IPCC prediction of globarming of1 C upon a
radiative forcing oft Wattsim?, aboutl % of total forcing of273 Wattsin?.

So IPCC alarmism claims that we live in a highly unstableatefclimate in which
human civilization can get destroyed by @ change of albedo, or doubling 6fO-.

But the climate does not seem that unstable, certainly tedal has changelds
by human activities without catastrophical effects.

So the relationd@ = 4dT is questionable. What can be wrong? It not Stefan-
Boltzmann’s Radiation Law per se, which gives the obsereadpberature of) C at
the stratopause, but it is not correct to use it as IPCC doesetict changes of the
temperature of surface of the Earth. This is because thacudtl5 C interacts with
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Figure 1: Model temperature distribution in the atmosphéteout and with convec-
tion and evaporation/condensation.

the stratopause &tC by convection-condensation-evaporation and it is thesjaisyof
this process which determines the surface temperaturgnyoRadiation Law. Sim-
ilarly the inside temperature of a room is determined by theside temperature and
a a process of convection-diffusion through walls and wimsinot by and Radiation
Law.

No engineer would attempt to compute the inside temperatuaehouse relying
only of Stefan-Boltzmann’s Law.

It thus appears that the entire basis of IPCC alarmism res@ fundamenatlly
incorrect application of Stefan-Boltmann’s Radiation Ladwnew approach to under-
standing black body radition is presented in [4]. It is pbksthat the incorrect appli-
cation of the Radiation Law comes from the fact that its deion is based on some
mysterious statistics of quanta not understood by manyefderivation of a mathe-
matical result is obscured, it may easily be misinterpratediapplied incorrectly.

8 IsClimate Simulation Possible?

The above model is simple, yet much better than the basismuPCC predictions.

The above model can be seen as a simple version of a full madeblon the Navier-

Stokes equations for the coupled ocean-atmopshere sysiar possibly can be used
for useful predictions of e.g. climate sensitivity [3].

References

[1] G. Gerlich and R. Tscheuschner, Falsification of the afpheric greenhouse effect
within the frame of physics, International Journal of Mad&hysics B, Vol 23,
Issue 3(2009) pp. 275-364, http://arxiv.org/abs/0706111



110 km
0.001 ik

0.01 mk

0.1 mb

e

Ssoum|cormegme | Y Stratopause b @
= E
T, Stratosphere |~
ny]
__________ Tropopause ______________[100mb
10k
" ITroposphere
i} 000 k>
-100 1] B0

Temperature (C}

Figure 2: Real temperature distribution in the atmospheMotice similarity in
troposphere-stratosphere with model.
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