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Synopsis
❖ Main arguments of the climate alarmists - why they are either 

irrelevant or wrong

❖ Additional problems with the alarmist “scenario”

❖ Evidence for a strong solar climate link

❖ The physics behind the link: Effects of atmospheric ionization 
on the growth of cloud condensation nuclei                             
(next talk by Henrik Svensmark) 

❖ Implications of the solar link to the understanding of past and 
future climate change



It is commonly believed that...

…why???



What are the arguments?
❖ Some of the arguments are irrelevant

❖ Some of the arguments are wrong



Irrelevant Arguments

❖ Appeal to authority: The argument that 97% of the scientists 
believe one thing or another is irrelevant!                                 
Science is not a democracy.  

❖ Evidence for warming ≠ evidence for warming my humans. 

❖ Qualitative arguments are irrelevant as well                               
(e.g., the fact that human population is close to 10 billion 
people does mean that the warming is anthropogenic).               
Gut feelings (or feelings in general) are irrelevant.



Two main arguments of the IPCC
There are actually two “scientific arguments” used by the 
IPCC:

❖ The warming is unprecedented and if it is unprecedented 
it most likely is human.

❖ If one tries to explain (e.g., simulate) 20th century warming 
while excluding the effect of humans, one cannot recover 
the observed warming. Thus, most of the 20th century 
warming is necessarily anthropogenic.   



1st (wrong) argument: 20th century warming is unique

The claim that 20th century warming is unique is based on a fraud 
(google “climategate”). 
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Figure 1: The ‘hockey stick’ temperature graph was used by
the IPCC  to argue that the twentieth century was unusually
warm [IPCC-TAR 2001, p.3]. ‘Reconstructed temperatures’ are
derived from an analysis of various proxy data, mainly tree
rings; surprisingly, they do not show the Medieval Climate
Optimum and the Little Ice Age, both well-known from historic
records. The ‘observed temperatures’ (in red) are a version of
the thermometer-based temperature record since the end of
the nineteenth century.

enough the natural drivers of climate change to rule

them out as the cause of the modern warming.

Therefore, by elimination, recent climate changes

must be human-induced.

! Evidence of warming is not evidence that
the cause is anthropogenic.

It should be obvious, but apparently is not, that

such facts as melting glaciers and disappearing

Arctic sea ice, while interesting, are entirely

irrelevant to illuminating the causes of warming.

Any significant warming, whether anthropogenic or

natural, will melt ice – often quite slowly.

Therefore, claims that anthropogenic global

warming (AGW) is occurring that are backed by

such accounts are simply confusing the

consequences of warming with the causes – a

common logical error. In addition, fluctuations of

glacier mass depend on many factors other than

temperature, such as the amount of precipitation,

and thus they are poor measuring devices for global

warming.

! The so-called ‘hockey-stick’ diagram of
warming has been discredited.

Another claimed piece of ‘evidence’ for AGW

is the assertion that the twentieth century was

unusually warm, the warmest in the past 1,000

years. Compared to IPCC’s Third Assessment

Report [IPCC-TAR 2001], the latest IPCC report no

longer emphasizes the ‘hockey-stick’ analysis by

Mann (Figure 1), which had done away with both

the Medieval Warm Period (MWP) and the Little

Ice Age (LIA).

The hockey-stick analysis was beset with

methodological errors, as has been demonstrated by

McIntyre and McKitrick [2003, 2005] and

confirmed by statistics expert Edward Wegman

[Wegman et al. 2006]. A National Academy of

Sciences report [NAS 2006] skipped lightly over the

errors of the hockey-stick analysis and concluded

that it showed only that the twentieth century was

the warmest in 400 years. But this conclusion is

hardly surprising, since the LIA was near its nadir

400 years ago, with temperatures at their lowest.

Independent analyses of paleo-temperatures that

do not rely on tree rings have all shown a Medieval

Warm Period (MWP) warmer than current

temperatures. For example, we have data from

Greenland borehole measurements (Figure 2) by

Dahl-Jensen et al. [1999], various isotope data, and

an analysis by Craig Loehle [2007] of proxy data,

which excludes tree rings. (Figure 3) Abundant

historical data also confirm the existence of a

warmer MWP [Moore 1995].
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2nd (wrong) Argument: Warming has to anthropogenic
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Main argument’s flaw: Solar Activity is important

The claim that there isn’t any other explanation, and therefore the 
warming must be primarily human, is wrong. There is another 
explanation: Solar Activity. 



Problem 1: Size of Warming
Heating over the past 20 years running below the low estimate 
of the IPCC

HadCRUT4



Problem 2: Location of Warming

Model: Uniform heating up to 15 km

Reality: Heating near the ground

Douglass et al., 2008



Problem 3: Model climates are too sensitive

Response to volcanoes is too large!

Krakatau, Santa Maria, Katmai, 
Agung, el Chichon and Pinatubo

Robock and Mau 1995

Model predictions: Decrease of 0.3-0.5°C.              
Reality: Decrease of 0.1°C on average

IPCC TAR



Different “recipes” for the cloud cover 
produce different sensitivities: Increase 
of 1.5 to 5°C per CO2 doubling. 

Problem 4: Model climates can give any sensitivity!



Cess et al. 1989



In fact, after billions of dollars invested….



Problem 5: No fingerprint

There is no finger print proving CO2 is 
the culprit!



Problem 5: No fingerprint

But what about Al Gore and his ice cores?



Problem 5: No fingerprint

CO2 lags temperature!

Indermühle et al. 2000



Problem 6: No ΔT from CO2 variations
Over geological time scales: Large intrinsic variations in CO2 do 
not cause large temperature changes.

Gives climate sensitivity of 1 to 1.5°C

been a CO2 fingerprint, then it points to another 
direction.

A central problem in the theory of anthropogenic 
warming is that in order to associate the relatively 
small human induced changes in the energy budget 
with the observed temperature change, Earth’s 
climate needs to be very sensitive to changes in the 
energy budget. However, different empirical 
indications reveal that in contrast to the numerical 
models, the real climate sensitivity is on the low side. 
Already a decade ago, the physicist Richard Lindzen 
from MIT brought the example of volcanos to 
demonstrate that the sensitivity is small.

Massive volcanic eruptions, such as those of 
Krakatoa in 1883 or Pinatubo in 1992, raise large 
amounts of dust into the stratosphere (in the bottom 
of which commercial planes fly). Because the 
stratosphere is stable and does not mix with the 
lower atmosphere, this dust can reside for as long as 
two years, thereby blocking some of the sunlight. In 
other words, such massive eruptions should decrease 
the energy budget of Earth. As mentioned before, the 
numerical models which explain the 20th century 
warming as the consequence of anthropogenic 
activity, require a high temperature sensitivity in 
response to variations in the energy budget. 
Therefore, the same models predict relatively large 
temperature reductions in response to massive 
volcanic eruption, typically up to half a degree. In 
reality, the average temperature reduction following 
the six largest eruptions since (and including) 
Krakatoa, is only 0.1°C! (see fig. 1). Namely, Earth’s 

climate sensitivity must be small, but then one cannot 
explain the 20th century temperature increase 
primarily as a result of anthropogenic activity. 

Because the question of Earth’s sensitivity to changes 
in the radiative budget is the key question to the 
understanding of future climate change, let us 
mention more evidence which indicates that the 
sensitivity is on the low side, significantly lower than 
the claims of the anthropogenic global warming 
protagonists. 

On a time scale of tens of millions of years, there 
were large variations in the amount of CO2. These 
variations arise from a varying deposition rate of 
limestone on the ocean floor and the emission rate of 
CO2 in volcanic activity. As a consequence, there 
were periods during which there was much more 
CO2 in Earth’s atmosphere. For example, there was 
probably 10 times more CO2 450 million years ago 
than there is today. However, during that time, it was 
as cold as it is presently!§ If CO2 has (or had) a large 
effect on the global temperature, Earth back then 
should have been significantly warmer, but it wasn’t. 
In other words, there is no correlation on long time 
scales between the atmospheric CO2 level and the 
average global temperature (see fig. 3). 

Note that in the more recent past, there were 
variations of 10’s of percent in the amount of 
atmospheric CO2. However, these variations are due 
to emission and absorption of CO2 into the oceans. 
On this short time scale, of 10’s of thousands of 
years, there is a clear correlation between the varying 
CO2 and variations in the global temperature, as can 

On the 20th century global warming and the role of the sun / Nir J. Shaviv ! ! !             3/8

§ There were no polar ice caps during most of Earth’s history. Thus, compared to the multi-million year time scale, Earth is now cold. 

Figure 3: Top: A reconstructed (the GEOCARB III model - Berner and 
Kothavala, 2001) and paleosol based CO2  variations (all measurements 
with less than x3 total error in the Berner compilation) over the past 
500 million years. Bottom: 18O/16O isotope ratio based temperature 
reconstruction of Veizer et al., 2001. The lack of correlation between 
CO2  variations and the climate can be used to place an upper limit on 
the effects of CO2. (!T < 1.5°C per CO2 doubling). See also fig. 9.  
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Figure 2: Temperature trends  at the tropics (20°S to 20°N) for the 
satellite era, from Douglass et al., Int. J. Climatol. 28, 1693 (2008). 
Plotted in red is the altitudinal dependence (and the ±2! variations) 
obtained by averaging the results of 22 different climate models, 
which were tuned to fit the observed 20th century temperature 
variations. The blue, green and purple data sets are four different 
radiosonde results.  The yellow symbols  on the right denote different 
satellite based warming at the lower troposphere (T2lT) or averaged 
over the whole troposphere (T2). More information in the above 
reference. Evidently, present climate models grossly fail to describe 
the altitudinal dependence of the warming over the tropics. 

Veizer et al. 2000



Problem 8: There is another explanation

The claim that there isn’t any other explanation, and therefore the 
warming must be primarily human, is wrong. There is another 
explanation: Solar Activity. 



= proxy for  
solar activity

= climate proxy

Neff et al., 2001

The link over several millennia 



The link over several millennia 

Bond et al. 1997



Solar Activity 

Sea Level 
Change Rate

Link over the 11-year Cycle 

Shaviv, 2008
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Figure 2. Sea level data and the model fit. The blue dots are the linearly de-trended

global sea level measured with satellite altimetry. The purple line is the model fit to the

data which includes both a harmonic solar component and an ENSO contribution. The

shaded regions denote the one � and 1% to 99% confidence regions. The fit explains 71%

of the observed variance in the annually averaged filtered detrended data.
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IPCC 5AR forcing graph

SPM

Summary for Policymakers
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from black carbon absorption of solar radiation. There is high confidence that  aerosols and their interactions with clouds 
have offset a substantial portion of global mean forcing from well-mixed greenhouse gases. They continue to contribute 
the largest uncertainty to the total RF estimate. {7.5, 8.3, 8.5}

• The forcing from stratospheric volcanic aerosols can have a large impact on the climate for some years after volcanic 
eruptions. Several small eruptions have caused an RF of –0.11 [–0.15 to –0.08] W m–2 for the years 2008 to 2011, which 
is approximately twice as strong as during the years 1999 to 2002. {8.4}

• The RF due to changes in solar irradiance is estimated as 0.05 [0.00 to 0.10] W m−2 (see Figure SPM.5). Satellite obser-
vations of total solar irradiance changes from 1978 to 2011 indicate that the last solar minimum was lower than the 
previous two. This results in an RF of –0.04 [–0.08 to 0.00] W m–2 between the most recent minimum in 2008 and the 
1986 minimum. {8.4}

• The total natural RF from solar irradiance changes and stratospheric volcanic aerosols made only a small contribution to 
the net radiative forcing throughout the last century, except for brief periods after large volcanic eruptions. {8.5}

Figure SPM.5 |  Radiative forcing estimates in 2011 relative to 1750 and aggregated uncertainties for the main drivers of climate change. Values are 
global average radiative forcing (RF14), partitioned according to the emitted compounds or processes that result in a combination of drivers. The best esti-
mates of the net radiative forcing are shown as black diamonds with corresponding uncertainty intervals; the numerical values are provided on the right 
of the figure, together with the confidence level in the net forcing (VH – very high, H – high, M – medium, L – low, VL – very low). Albedo forcing due to 
black carbon on snow and ice is included in the black carbon aerosol bar. Small forcings due to contrails (0.05 W m–2, including contrail induced cirrus), 
and HFCs, PFCs and SF6 (total 0.03 W m–2) are not shown. Concentration-based RFs for gases can be obtained by summing the like-coloured bars. Volcanic 
forcing is not included as its episodic nature makes is difficult to compare to other forcing mechanisms. Total anthropogenic radiative forcing is provided 
for three different years relative to 1750. For further technical details, including uncertainty ranges associated with individual components and processes, 
see the Technical Summary Supplementary Material. {8.5; Figures 8.14–8.18; Figures TS.6 and TS.7}
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Forbush decreases
❖ Forbush decreases of the cosmic ray flux induce a large apparent effect 

on clouds

X - 14 SVENSMARK ET AL.: COSMIC RAY VARIATIONS AFFECT THE EARTHS AEROSOLS
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Figure 1. The evolution of cloud water content (SSM/I), liquid water cloud fraction (MODIS),

and low IR-detected clouds (ISCCP) is here averaged for the 5 strongest Forbush decreases that

their data sets have in common (order numbers 1, 3, 4, 6, and 7 in Table 1), and is compared with

the corresponding evolution of fine aerosol particles in the lower atmosphere (AERONET). In

the AERONET plot each data point is the daily mean from about 40 AERONET stations world-

wide, using stations with more than 20 measurements a day. The broken horizontal lines denote

the mean for the first 15 days before the Forbush minimum, and the hatched zones show ±1 �

for the data, estimated from the average variance of a large number of randomly chosen periods

of 36 days of each of the four data sets. The e�ects on clouds and aerosols are not dominated by

any single event among the 5 averaged. Examples of SSM/I data for several individual events

are shown in the supporting online material.

D R A F T May 26, 2009, 9:54am D R A F T

Svensmark et al. GRL 20095 strongest forbush decreases (1987-2007) 



Time Variability

❖ Lower Diffusion coefficient + Smaller Halo + Inhomogeneous 
source distribution implies more inhomogeneous CR density

❖ As solar system passes through spiral arms, ɸ(t) varies by O(1).

Shaviv 2002, Shaviv & Veizer 2003



Vertical Oscillation of the Sun

❖ Small CR Halo implies that vertical oscillation of Solar system + 
CR/cloud cover effect should give rise to a 30-40 Myr variability 
in the paleoclimate.



harmonic, the T(z) relation associated with eq. 2 would then be close
to sinusoidal, with an amplitude and frequency that vary with the RO
oscillations.

As an example, if the cosmic ray density at the maximum ampli-
tude zmax is 30% smaller than at the plane, it would translate into a 2
6 1uC temperature variation30 (with the plane being colder). This
would correspond to B18

!
z2

max<0:5+0:25% without ice-volume
effects, or more with.

The free parameters include the present vertical location z and
velocity vz,0, the average density r0 and its radial gradient r0/R, the
amplitude of the radial oscillation aR and time of perigalacticon tp, as
well as the parameters A18 and B18 appearing in eq. 2. Since many of
the parameters have independent observations, the best fit para-
meters in any viable model should be consistent with the observa-
tions. Note also that there is a degeneracy between z2

max and B18, as
well as between the radial density gradient and the amplitude of the
radial motion.

Results
We optimize these free model parameters by minimizing the resi-
duals between the predicted model and the detrended ‘‘master’’ set
(fig. 2). Because the data is noisy, with many local minima, we
employ a genetic algorithm for minimization. The best fit gives an
average VO of nearly 32 Ma, with a 175 Ma frequency modulation
by RO. We use the bootstrap method on the different spliced datasets
to estimate the statistical and systematic errors, as described in 1S4 of
the Supplementary Materials. For the exact fit parameters see
Table 1.

The plot of d18O as a function of the modeled vertical height z in
the galactic disk (fig. 3) demonstrates that the average d18O(z) can be
adequately described with a quadratic form in z that is assumed in the
model fit. The figure also shows that these d18O oscillations are
present in all latitudinal subsets, again confirming the robustness
and global validity of the observations. The total d18O variation is
about 1%, roughly 4uC, or less if the dynamics of ice caps accounts
for some of the oscillations in the isotope signal. The impact of the
secondary modulation of VO by RO, which explains the 30–40 Ma
range of values around the primary 32 Ma frequency in the wavelet
analysis (Supplementary Figs. S3–S5), is illustrated in fig. 4.

Statistical significance of the 32 Ma signal. In order to assess the
statistical significance of the 32 Ma signal, we adopt the Multitaper
Method (MTM) often used when studying climate signals. The
method and the specific toolkit used are described at length in ref.
31. It allows us to estimate the amount of structure at different
spectral bands and to assess the statistical significance by

estimating the amount of noise level as a function of frequency
expected for the null hypothesis.

Fig. 5 describes the MTM spectrum. Because there is no particular
preference for any noise model, we conservatively assess the noise
level as a function of frequency under the assumption of an AR(1)
model31. This modeling allows for more noise to occur naturally at
low frequencies, ensuring that the significance is not artificially high.

The spectrum reveals two statistically significant peaks at low
frequencies, around 150 Ma and around 30 Ma, with a significance
that is more than 99.9% and 99.99% respectively. If we assume a
‘‘locally white’’ model for the null hypothesis instead of an AR(1)
process, the significance is 99.99% per frequency bin for both peaks.
(The significance for pure ‘‘white noise’’ will be much higher).

Since we expect the galactic half period to be 30 to 42 Ma3,4, and
since the frequency resolution is about 0.001 Ma21, there are roughly
10 frequency bins in which the galactic signal can appear. Thus, the
probability that the given frequency band will randomly yield a signal
which is as large as that observed in any of the bins, is about 1023.

Table 1 reveals that the nominal phases of the geological 32 Ma
signal and the astronomical data are consistent within 1.1 Ma of each
other (with typical errors of 1.2 to 1.5 Ma on each measurement).
Thus, there is a about a 15% probability that the two unrelated signals
will have a phase difference which is as small as the one observed or
within the combined error. This implies that the probability that
there will be a random fluctuation giving a galactic like oscillation
(i.e., within 30 to 42 Ma period) and a phase which is consistent with
the astronomical data is about 1.5 3 1024.

The probability that this random fluctuation would also have a
secondary modulation that is consistent both in phase and period
with the radial epicyclic motion is smaller by at least an order of
magnitude. Thus the statistical significance of the 32 Ma signal
and its secondary modulation is of order O 10{5" #

.

Discussion
Given the consistency between the vertical and radial oscillations and
the paleoclimate data, and the low probability that it could be mim-
icked by random fluctuations, we conclude with high confidence that
the terrestrial temperature has a component which is quadratic in the
distance from the galactic plane. Although this can be naturally
explained through the cosmic ray climate link13, the observations
by themselves do not prove it.

In addition, it should be noted that although a galactic driver can
naturally explain a stable ,32 Ma cycle, there are terrestrial pro-
cesses that could drive climate variations on the ,32 Ma time scale
as well. The most prominent is probably mantle convection periodic-
ally producing plumes that result in large volcanic eruptions/igneous
provinces. These eruptions will in turn add aerosols and carbon

Figure 2 | The linearly detrended and high pass filtered ML200 d18 O dataset (in red) for Fourier modes shorter than 49 Ma. This is because we do not
model processes on longer time scales. The simulated VO motion of the solar system in the galaxy (blue) has a secondary frequency modulation caused by
the epicyclic motion of the solar system that generates slightly shorter VO periods around 130 Ma and 300 Ma and longer ones in between.
Because the vertical potential changes adiabatically with the epicyclic motion, the vertical amplitude is larger when the period is longer. The shaded region
denotes the 95% confidence range for the measured d18O obtained from the finite number of data points in each bin and the variance in the data.

www.nature.com/scientificreports

SCIENTIFIC REPORTS | 4 : 6150 | DOI: 10.1038/srep06150 3

Vertical Oscillation of the Sun

Neog. Paleogene Cretaceous Jurassic Triassic Permian Carboniferous Devonian Silurian Ordovician Cambrian

FIGURE S1. Raw �18O data for the mid-latitude, high-latitude, low-latitude, sub-
tropical and deep sea categories over the last 542 Ma. The geological time-scale is
that of GTS200423.

2. DATA ANALYSIS METHODS

2.1. Gaussian filtering. As previously outlined12, the first step in the data analysis is construc-
tion of a temporally homogeneous time series at equidistant 1Ma intervals from the raw data via
Gaussian filtering. This permits application of spectral analysis to the dataset and comparison with
model simulations in the main text.

The Gaussian filtering assumes that each data point xi (single �18O measurement) has a probability
distribution function pi(t) around its stratigraphic age ti given with a Gaussian width �i. The
estimated measurement at time t is thus given by the sum of contributions from all measurements
with their respective weights:

x(t) =

X

i

xipi(t) =
1p
2⇡

X

i

xi exp

✓
�(t� ti)2

2�2
i

◆
(1)

Note, nevertheless, that it is only a few measurements that contribute significantly with their �i to
the error in the stratigraphic age at a given time t (see ref. 12 for more information).
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the epicyclic motion of the solar system that generates slightly shorter VO periods around 130 

Ma and 300 Ma and longer ones in between. Because the vertical potential is changing 

adiabatically, the vertical amplitude is smaller when the period is longer. 
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Fig. 3. The “master” set δ18
O data (figure 2) plotted against the modeled vertical location in the 

galaxy. Normalization is relative to the maximal z0 of the recent maximal excursion around 20 

Ma ago. The small orange dots are the actual 1 Ma data. The thick blue error bars are the 

averages of the “master” set binned to 10 equal vertical bins. The vertical error bars are obtained 

from the statistical variance. The red curve is a parabolic best fit: δ18
O=0.47-0.89(z/z0)

2
. The 

additional points are similar binnings of the latitudinally separated subsets (colors are the same 

as in fig. 1). Because of poorer coverage, the latitudinal subsets cannot be high pass filtered. 

Instead, they have the low pass component of the “master” set removed. For these subsets, an 

offset of -1‰ is applied for optical convenience. Shaviv et al. 2014

❖ Small CR Halo implies that vertical oscillation of Solar system + 
CR/cloud cover effect should give rise to a 30-40 Myr variability 
in the paleoclimate.
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been a CO2 fingerprint, then it points to another 
direction.

A central problem in the theory of anthropogenic 
warming is that in order to associate the relatively 
small human induced changes in the energy budget 
with the observed temperature change, Earth’s 
climate needs to be very sensitive to changes in the 
energy budget. However, different empirical 
indications reveal that in contrast to the numerical 
models, the real climate sensitivity is on the low side. 
Already a decade ago, the physicist Richard Lindzen 
from MIT brought the example of volcanos to 
demonstrate that the sensitivity is small.

Massive volcanic eruptions, such as those of 
Krakatoa in 1883 or Pinatubo in 1992, raise large 
amounts of dust into the stratosphere (in the bottom 
of which commercial planes fly). Because the 
stratosphere is stable and does not mix with the 
lower atmosphere, this dust can reside for as long as 
two years, thereby blocking some of the sunlight. In 
other words, such massive eruptions should decrease 
the energy budget of Earth. As mentioned before, the 
numerical models which explain the 20th century 
warming as the consequence of anthropogenic 
activity, require a high temperature sensitivity in 
response to variations in the energy budget. 
Therefore, the same models predict relatively large 
temperature reductions in response to massive 
volcanic eruption, typically up to half a degree. In 
reality, the average temperature reduction following 
the six largest eruptions since (and including) 
Krakatoa, is only 0.1°C! (see fig. 1). Namely, Earth’s 

climate sensitivity must be small, but then one cannot 
explain the 20th century temperature increase 
primarily as a result of anthropogenic activity. 

Because the question of Earth’s sensitivity to changes 
in the radiative budget is the key question to the 
understanding of future climate change, let us 
mention more evidence which indicates that the 
sensitivity is on the low side, significantly lower than 
the claims of the anthropogenic global warming 
protagonists. 

On a time scale of tens of millions of years, there 
were large variations in the amount of CO2. These 
variations arise from a varying deposition rate of 
limestone on the ocean floor and the emission rate of 
CO2 in volcanic activity. As a consequence, there 
were periods during which there was much more 
CO2 in Earth’s atmosphere. For example, there was 
probably 10 times more CO2 450 million years ago 
than there is today. However, during that time, it was 
as cold as it is presently!§ If CO2 has (or had) a large 
effect on the global temperature, Earth back then 
should have been significantly warmer, but it wasn’t. 
In other words, there is no correlation on long time 
scales between the atmospheric CO2 level and the 
average global temperature (see fig. 3). 

Note that in the more recent past, there were 
variations of 10’s of percent in the amount of 
atmospheric CO2. However, these variations are due 
to emission and absorption of CO2 into the oceans. 
On this short time scale, of 10’s of thousands of 
years, there is a clear correlation between the varying 
CO2 and variations in the global temperature, as can 

On the 20th century global warming and the role of the sun / Nir J. Shaviv ! ! !             3/8

§ There were no polar ice caps during most of Earth’s history. Thus, compared to the multi-million year time scale, Earth is now cold. 

Figure 3: Top: A reconstructed (the GEOCARB III model - Berner and 
Kothavala, 2001) and paleosol based CO2  variations (all measurements 
with less than x3 total error in the Berner compilation) over the past 
500 million years. Bottom: 18O/16O isotope ratio based temperature 
reconstruction of Veizer et al., 2001. The lack of correlation between 
CO2  variations and the climate can be used to place an upper limit on 
the effects of CO2. (!T < 1.5°C per CO2 doubling). See also fig. 9.  
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Figure 2: Temperature trends  at the tropics (20°S to 20°N) for the 
satellite era, from Douglass et al., Int. J. Climatol. 28, 1693 (2008). 
Plotted in red is the altitudinal dependence (and the ±2! variations) 
obtained by averaging the results of 22 different climate models, 
which were tuned to fit the observed 20th century temperature 
variations. The blue, green and purple data sets are four different 
radiosonde results.  The yellow symbols  on the right denote different 
satellite based warming at the lower troposphere (T2lT) or averaged 
over the whole troposphere (T2). More information in the above 
reference. Evidently, present climate models grossly fail to describe 
the altitudinal dependence of the warming over the tropics. 
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Best fit (i.e., after parameter optimization)

Ziskin & Shaviv, 2012

20th century warming

Residual more 
than twice smaller 
than with GCMs 
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Comparison: IPCC-AR4
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Figure 5: The global climate of the 21st century will depend on natural changes and the response of the climate system to human activities. 

Climate models project the response of many climate variables – such as increases in global surface temperature and sea level – to various

scenarios of greenhouse gas and other human-related emissions. (a) shows the CO2 emissions of the six illustrative SRES scenarios, which are

summarised in the box on page 18, along with IS92a for comparison purposes with the SAR. (b) shows projected CO2 concentrations. (c) shows 

anthropogenic SO2 emissions. Emissions of other gases and other aerosols were included in the model but are not shown in the figure. (d) and (e)

show the projected temperature and sea level responses, respectively. The “several models all SRES envelope” in (d) and (e) shows the

temperature and sea level rise, respectively, for the simple model when tuned to a number of complex models with a range of climate sensitivities.

All SRES envelopes refer to the full range of 35 SRES scenarios. The “model average all SRES envelope” shows the average from these models

for the range of scenarios. Note that the warming and sea level rise from these emissions would continue well beyond 2100. Also note that this

range does not allow for uncertainty relating to ice dynamical changes in the West Antarctic ice sheet, nor does it account for uncertainties in

projecting non-sulphate aerosols and greenhouse gas concentrations. [Based upon (a) Chapter 3, Figure 3.12, (b) Chapter 3, Figure 3.12, (c)

Chapter 5, Figure 5.13, (d) Chapter 9, Figure 9.14, (e) Chapter 11, Figure 11.12, Appendix II]
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Summary

❖ There are no arguments proving that warming is mostly 
human. 

❖ Actual evidence points to a strong solar climate link and 
a low climate sensitivity.

❖ Today we know how the physics behind the link       
(but in fact, it is totally irrelevant - solar activity should 
be taken, but is ignored!) 


